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List «Modules Reference»

General disciplines
Compulsory component

Module name;

History of Kazakhstan

Module level,if applicable

History of Kazakhstan

Abbreviation, if applicable

Sub-heading,if

History of Kazakhstan

applicable

Semester: 2

Module coordinator Ye.K. Zhussupov., A.A. Kaskobasova., K.Zh Sadykova.
Lecturer Associate professor

Language Kazakh, Russian

Classification within the
curriculum:

5B070900 - «Metallurgy» bachelor level Compulsory component

Teaching format class hours

Total contact hours - 45; including:

per week during the| Lectures - 30 hours;
semester: Practical classes - 15 hours;
Tutorials 30 gacos.
Hours per week- 5;
Lectures - 2 hours, practice- 1 hour, tutorials - 2 hours Number of students - 75
people.
Workload

Total hours- 150; including:
Contact hours - 45, off-class hour- 105 (Tutorials - 30 hours, students’ self
study - 75 hours)

Credit points:

5 ECTS credits

Requirements under the
examination
regulations:

Target learning outcomes:

To be aware of: the main ideological directions of Kazakhstan's history, the

main stages and characteristics of the historical process on the territory of

Kazakhstan from ancient times to the present day.
To know the history of human society development in Kazakhstan as part of the
world historical process, the dynamics of the country's history (driving forces,
mechanisms, trends and patterns of historical development), the general course
of history (the history of the structure, its dynamics), the traditions and culture
of Kazakh people. To be able to: establish a cause-effect relationship in the
history of Kazakhstan, to interpret historical events and phenomena on the basis
of a comparative analysis, creativly apply historical knowledge into practice.

To have the skills: of analyzing historical events

To be competent: in developing forecasts of historical events. To be

tolerant to the traditions and culture of other nations.

Content of lectures:

Ancient history of Kazakhstan. First states on the territory of Kazakhstan.
Early Middle Ages states (VI-X cc.). High Middle Ages states (XI - beginning
of the XIII c.). Kazakhstan during the Mongol conquest (X111 c.). The Golden
Horde (1243 - middle of the XV c.). Formation of the Kazakh nation.

Ethnonym 'Cossack" (Kazakh).
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Kazakh Zhuzes. Kazakh Khanate in the XV - XVI centuries. Kazakh Khanate
in the XVII - early XVIII c. Kazakhstan in the first quarter of the XVIII c.
Kazahstan and Russia. The beginning of the colonial era in Kazakhstan. Socio-
economic and political development of Kazakhstan in the XIX - early XX
century. The culture of Kazakhstan (XVIII - beginning of the XX c.).
Kazakhstan in 1917 - 1920. NEP in Kazakhstan and the Soviet state building in
the region. The collectivization of agriculture - the tragedy of the peasantry in
Kazakhstan. Industrialization: the nature, pace, scope. Socio-economic
development of Kazakhstan and the general political situation on the eve of the
war. Kazakhstan during the World War 11 (1941-1945). Kazakhstan in the
post-war years (1946-1953). Kazakhstan during the "Khrushchev decade"
(1953-1964). Kazakhstan in the second half of 1960s - the first half of 1980s.
The policy of "perestroika™ in Kazakhstan (1985-91). Kazakhstan on the way
to independence. State building of the Republic of Kazakhstan.

Content of practical
classes:

Paleolith on the territory of Kazakhstan. Mesolite on the territory of
Kazakhstan. Late Stone Age: the Neolithic Revolution. Kazakhstan hearth of
Andronov culture. Arts and believes, homes of tribal settlement in the Bronze
Age. Economy, social structure and the way of life of the Saks. Material and
spiritual culture, believes, and art of the Huns, Usuns, and Kangyus. The
historiography of the "Asiatic mode of production." Writing, material culture
and art of the tribes belonging to the Western Turkic Khanate. The territory of
Kazakhstan in the world civilization. Kazakhstan through the eyes of European
travelers: Plano Carlini (1245-1247), William Rubruge (1253-1255), Marco
Polo (1271-1295). Ethno-political structure of the Golden Horde and its state-
administrative system. The influence of the Golden Horde on the historical
events of Eurasia. Formation of the Kazakh nation. The writing of Mirza
(Muhammad) Dulati Haidar (1500-1551) "Tarikh-i Rashidi," about the early
history of the Kazakh Khanate. The ethnonym "Kazakh" in historical literature.
Utemish Hodja’s "Genghis-name" as a source for studying the history of the
Kazakh nation. Khan Tauke’s laws "Zheti Zhargy." Kadyrgaliya Dzhalai’s
"Jami-at-Tavarih" and Mohammed Haydar Dulati’s "Tarikhi Rashidi". Folk art
and heroic epics "Er Targyn”, "Alpamys", "Edyge"”, "Koblandy." Social
practices, rituals and beliefs of the Kazakh people. Writing. The history of the
Junggar Khanate. Kazakh biys and baturs leading the anti-Junggar movement
(the 18th century). The life and work of Abulhair - The Young Horde Khan.
Kazakhs raids on the boundary line and the interior of Russia. The culture of
Kazakhstan in the XVIII - first half of the X1Xth century. Russia's influence on
the economic lifes of the Kazakhs. The traditional judicial system and legal
proceedings of the Kazakhs and its destruction in the second half of the XIXth
century. Trade fairs in Kazakhstan. Culture and science in Kazakhstan. The
February Revolution of 1917. The situation in Kazakhstan. The October
Revolution of 1917. The establishment of Soviet power, the main stages. NEP.
Industrialization: nature, pace, scope. Collectivization. Industrialization. The
famine in Kazakhstan in the early 1930's. Portraits of political repression
figures of Kazakhstan. Kazakhstan - the birthplace of the camps. Community
and political situation on the eve of the war. Kazakhstan during the World War
Il.




Community and political situation on the eve of the war. Help of the liberated
areas of Kazakhstan. The participation of Kazakhstan in the guerrilla
movement and the resistance movement. Culture and science of Kazakhstan
during the war. Kazakhstan in the post-war years. The development of virgin
and fallow lands. Creation of an integrated transport artery. The industrial
development of Kazakhstan in 1945-64. The economic reform of 1965. The
period of “stagnation.” The policy of "perestroika™ in Kazakhstan. Independent
Kazakhstan - the main stages of nation-building. Religions and religious
denominations in Kazakhstan. The state of agriculture in Kazakhstan at
present.

Study/exam
achievements:

examination

Forms of media

Power Point Presentation, slides, posters

Literature:

1. Kan I'.B. Uctopus Kazaxcrana: Yue6HOoe mocobue st By30B. - AJIMaThl
2005.

2. Kissmrropasrtii C.I'., CynranoB T.U. Kazaxcran: Jletonuck Tpex
TeICSYENIeTHH. - AnMatel, 1992.

3. lllaitmepnenoBa M./I. Uctopust Kazaxcrana ¢ npeBHEHITUX BpeMeH 10
cepenunbl XX Beka: YueOHOe ocobue. - Anmatsl, 1999.

General disciplines
Compulsory componeni

Module name:

Theory of scientific research

Module level, if applicable

Abbreviation, if applicable

Sub-heading, if applicable

Philosophy, Political Science

Semester:

3,4

Nodule coordinator

S.V. Nevmerzhitskiy, S. S. Aubakirova., Sh. K. Suleimenova, A. A. Azhenov,
E. T. Yanchuk

Lecturer:

Professor, PhD in Philosophy

Language:

Kazakh, Russian

Classification within the
curriculum:

5B070900 - «Metallurgy» bachelor level Compulsory component

Teaching format class hours

Total contact hours- 75; including:

per week during the| Lectures - 30 hours;
semester: Practical classes- 45 hours;
Tutorials - 45 hours.
Hours per week - 8;o0f which:
Lectures - 2 hours, practice - 3 hours, tutorials - 3 hours Number of students -
75 people.
Workload

Total hours- 240; including:
Contact hours - 75, off-class hours- 165 (Tutorials- 45 hours, students’ self
study - 120 hours)

Credit points

8 ECTS credits

Requirements under the
examination
regulations:

Targeted learning

To be aware of: the basic concepts and theories of law philosophy of
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outcomes:

the main ideological trends in the development of philosophy, the essence and
the basic concepts of political science as a social science, the main ideological
trends in the development of political science.

To know: the history of philosophy, milestones and cause-and-effect
relationship of philosophy and contemporary trends in philosophy, the basic
conceptual theories and laws of political science, milestones and cause-and-
effect relationship of political science and contemporary trends in political
science.

To be able to: establish a cause-effect relationship in the development of
philosophy applied to the basic laws of professional philosophy.

To have skills: management objective and personal orientation, personal self-
improvement.

To be competent: in applying scientific methods of knowledge in professional
work.

Content of lectures:

Philosophy, its object and functions. The philosophy of the cultural - historical
context. The phenomenon of philosophy in the eastern culture. The philosophy
of the ancient culture. The phenomenon of philosophy in medieval culture. The
Arab-Muslim philosophy in the context of medieval Islamic culture. The
philosophy of the culture of the Renaissance and the Reformation. Western
European philosophy in the culture of the New Time. Western European
philosophy in the culture of the XIXth century. Russian philosophy in the
context of Russian culture of the XIX - XX centuries. The phenomenon of
philosophy in Kazakh culture. Marxist philosophy in the context of Soviet
culture of the XXth century. Western philosophy in the context of the culture
of the XXth century. The eve of the X1Xth century. Philosophy of life.
Philosophical anthropology. Social philosophy: the philosophy of love,
religion, politics and education. Problems of the theory of dialectics.
Epistemology. The philosophy of global problems. Political science as a
science of politics. The main stages in the development of political science.
Politics in public life. Power as a political phenomenon. Socio-ethnic
communities and national policies. The political system of the society. The
state and civil society. Political parties and social movements. Political
regimes. Democratization and political modernization of society. The political
process and political activity. The political consciousness and political culture.
Political elites and political leadership. Political technologies. World politics
and international relations.

Content of practicall
classes:

Study/exam
achievements

Examination

Forms of media

Power Point presentation, slides, posters.

Literature:

1. AHTOnorus MupoBoii pmiocodpun. B 4-x 1. M.: Mrbicib,
2003.

2. Abumes K.A. ®miocodus. Aamatsr, 2000.

3. 'axues K. C. Beenenue B monutuveckyro Hayky. M., 2005.

General disciplines
Compulsory componeni

Module name:

Pollylanguage training

Module level, if

Foreign language, Kazakh, Russian language.




applicable:

Abbreviation, if
applicable:

Sub-heading, if applicable:

Foreing language, Kazakh, Russian language.

Semester:

1,2

Module coordinator:

B.K. Zhumabekova., E.l. Smolnikova., N.F. Krylova., G.K. Shaikova., N.A.
Shahmetova., B.B. Zhumabekova., Z.K. Masolimova., Z.S. Mashrapova.,A.K.

Kopaeva., G.E. Ergazinova., G.A. Kabzhanova., B.T. Kuanysheva., L.E.
Asylhanova., E.S. Kulahmetova., .S. Mashrapova., A.K. Kopaeva. G.M.
Akumbaeva.,, B E. Yskak, G.M. Akumbaeva., A.S. Kurakbaeva, E.M.

Rozhkova., D.E. Kapanova., N.V. Potselueva..

Lecturer:

Associate professor, Ph.D in Philology

Language:

Foreign, Kazakh, Russian

Classification within the

curriculum:

5B070900 - «Metallurgy» bachelor level Compulsory component

Teaching format / class
hours per week during the
semester:

Total contact hours- 165; including: Practical classes - 165 hours; Tutorials -
90 hours.

Hours per week - 17; of which: practice - 11 hours, tutorials - 6 hours Number
of students - 75 people .

Workload:

Total hours- 540; including:
Contact hours - 165, off-class hours- 375 (Tutorials - 90 hours, Students’ self
study - 285 hours)

Credit points:

18 ECTS credits

Requirements under the

examination

regulations:
Targeted learning To be aware of: the system of language and the way it is used in intercultural
outcomes: communication.

To know: grammar, spelling, vocabulary and phraseology of the studied
language.

To be able to: navigate in the different areas and situations of communication,
properly use language tools; compose dialogues, monologues, polylogues on a
variety of topics and situations.

To have skills of: writing scientific texts of different genres: abstracts,
bibliographies, plans, notes, etc.

Be competent in: forming the scientific world by means of language, ethics and
respect for the language, the country's history of the foreign language.

Content of lectures:

Content of practical classes:

The student and his entourage. Education and life, family ties, friends, house,
apartment. My working day. Leisure. Interests and hobbies. Leisure and sports.
Health. Healthy lifestyle. The system of higher and secondary education in
Kazakhstan and in the foreign language country. Similarities and differences.
The choice of profession. Kazakhstan. The English speaking country. The
geographical position. Culture, political system of the state. Customs and
traditions, holidays. My university. The choice of profession. Student's future
profession. Sectors of the national economy of Kazakhstan and the country of

the




foreign language.

Study / exam
achievements:

Examination

Forms of media

Power Point Presentation, slides, posters

Literature:

1 Paucosa A.b., MykanoBa JI.)K., Hemeukuii a3pik. Metoguueckoe mnocobdue
ns ctynentos, [II'Y um. C. Topaiireiposa: 2006.

2 Pyccko-aHTIIO-HEMeNKo-(ppaHIy3CKUM METaJLTypTUYeCKUi CIIOBapb.
OcHoBHbIe TepMuHBL. OK. 5000 cioB. - 2-e u3ganue, crepeotun. - M. : PYCCO,
2006. - 360 c.

3 The 300 t EAF meltshop at the new Iskenderun minim / MPT International,
Ne 2, 2008. - P. 52 - 58.

4 Sprachkurs Deutsch 2. Verlag Moritz Diesterweg Gmbh. Stutgartt: 2001

5 Dialog in Beruf. Max Hueber Verlag. Munchen: 2009.

6 Acsiixanosa JILE., XKymabekxoBa B.K. u np. YueOHO-MeTOaMUYecKOe mocodue
NIl CTYIEHTOB HESI3BIKOBBIX crienuanbHocTel. [TaBinonap: 2008.

7 Themen 2. Kursbuch. Lehrwerk fur Deutsch als Fremdsprache. Max Hueber
Verlag. Munchen: 2001.

8 Themen 3. Kursbuch. Lehrwerk fur Deutsch als Fremdsprache. Max Hueber
Verlag. Munchen: 2001.

General disciplines
Compulsory componeni

Module name:

Ecology and Social Safety

Module level, if applicable

Abbreviation, if
applicable:

Sub-heading, if applicable:

Ecology and sustainable development , Basics of personal and social safety

Semester:

)

Module coordinator:

S.M. Aimuhanov., D.K. Zhumabekova., D.D. Seitzhanova., M.K. Semenova.

Lecturer:

Professor,Candidate of agriculture sciences

Language:

Kazakh, Russian

Classification within the
curriculum:

5B070900 - «Metallurgy» bachelor level Compulsory component

Teaching format / class
hours per week during the
semester:

Total contact hours- 60; including:

Lectures - 30 hours;

Practical classes- 30 hours;

Tutorials - 30 hours.

Hours per week - 6; of which

Lectures - 2 hours,practice - 2 hours,tutorials - 2 hours Number of students -
75 people.

Workload

Total hours- 180; including:
Contact hours - 60, off-class hours- 120 (Tutorials - 30 hours, Students’ self
study - 90 hours)

Credit points:

6 ECTS credits

Requirements under the
examination
regulations:




Targeted learning
outcomes:

To be aware of: monitoring environmental conditions of habitat.
To know: the basis of identifying factors and sources of negative environmental
impacts.

Content of lectures:

Ecology of individuals - autoecology. Population ecology - demekology.
Ecology of communities - synecology. Biosphere and its stability. The concept
of sustainable development. Natural resources and environmental management
as one of the aspects of sustainable development. Man-made causes of the
instability in the biosphere. Social and environmental challenges of our time,
sustainable development. Nature conservation and sustainable development.
Current environmental problems of sustainable development of the Republic of
Kazakhstan. Rationing of environmental quality, environmental assessment.
Waste-free and low-waste technology. Disposal of waste. Environment and
human health. The legislation of the Republic of Kazakhstan in the field of]
environmental protection.

The state system of the Republic of Kazakhstan to prevent and act in emergency
situations. The dangers of the human environment. Emergencies. Protecting the
public. Emergency response. Indicators of technosphere negativity.

Content of practical

Organizational and theoretical basis of their livelihoods. Man-made hazards

classes: habitat actions in providing first aid to victims of disaster. The principle of
operation of devices and device radiological and chemical control. Personal
protective equipment. Solving the assessment of the radiation situation. Terms
of evacuation when disaster.

Study / exam Examination

achievements:

Forms of media:

Power Point Presentation, slaids, posters

Literature:

1. Hosuxos [0.B. Dxonorus, okpyxaromas cpeja 1 4eloBek: Yu.mocod. M.:

Dawnp, 1998.
2. AompaxmanoB C.K. O rocymapcTBeHHOW cHCTeMe NPEIYNPEKACHUS U
IIMKBUTAITNH 4pe3BhIYalHBIX CHUTyalHil B PecnyGnuke Kaszaxcran.

MHopMmanmonHo-cTipaBouHoe mocobue. Anmatsr, 2006 - 276 c.

3. P.U. Aizman, C.I'.Kpusomekora, 1.B.OMenpuenko OCHOBBI O€30MACHOCTH
PKU3HEACATEILHOCTH W TIEPBOM MEIHUIIMHCKOW moMoImmu. YdeOHOoe mocobue.
3nanne 3-e, HCHpaBICHHOEC W JomNoJIHeHHOe. CHOUPCKOE YHHBEPCHTETCKOE
n3marenbcTBo, HoBocubupck 2005. - 398 c.

Basic discipline
Compulsory componeni

Module name:

Professional language training

Abbreviated name (if
applicable)

Sub-heading, if applicable

education / education
courses subjects (if
applicable)

Professionally oriented foreign language. Professionally oriented Kazakh and
Russian language

Semester:

3,4

Module coordinator:

Zh. Shoshay, A.G. Bakirov

Assistant Professor /

Master, assistant professor
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Lecturer

Language

Kazakh, Russian

Classification within the

curriculum

5B070900 - «Metallurgy» bachelor level Compulsory component

Teaching format / class
hours per week during the
semester:

Total contact hours - 60; including: Practical classes - 60 hours; tutorials- 30
hours.

Hours per week - 6, of which: practice - 4 hours, tutorials - 2 hours Number of
students - 75.

Workload

Total hours - 180; including:
Contact hours - 60, off-class hours - 120 (tutorials - 30 hours, students’ self
study- 90 hours)

Credit points

6 ECTS credits

Requirements under the
examination
regulations:

Targeted learning outcomes

To be aware of: a terminological system of professional activities. To know: the
terms and language turnovers in professional areas. To be able to: promptly
conduct a conversation on a variety of topics: general, educational and
professional, scientific, communicate without education, avoiding grammatical
errors, without apparent restriction of speech styles.

To have skills of: self-study of scientific literature in the language of the
recording medium, use professional and stylistic turns of phrase. To be
competent in: writing scientific and professional work: essays, business letters,
etc.

Content of lectures:

Content of practical classes

International contacts and their role in the life of the modern professional.
Meeting arrangements, phone calls. The talks, professional debates,
presentations and conferences. Business Writing (resume, cover letter, letter of
recommendation, complaint, requests, request for information, the letter -
confirmation, orders, contracts, etc.). International programs and projects.
International co-operation of the university. Metallurgy. Basic concepts and
definitions. General information on construction materials. Metals in
Kazakhstan and abroad: the history, current status and prospects. The structure
and organization of metallurgical enterprises. The key production units and their
functions. Positions and job specialists. Professional activity in human life.
Employment. Summary. Ways to improve skills. Equipment and technologies
for the production of pig iron. Equipment and technology electric furnace
steelmaking. Equipment and technologies for the production of aluminum.
Equipment and technology for ferroalloy production. Equipment and technology
for foundry. Equipment and technologies for the production of rolled products
and pipes. Problems of development of equipment and technology in industry.

Study / exam
achievements

Examination

Forms of media

Power Point Presentations, slides, posters

Literature:

1 PaucoBa A.b., Mykanosa JI.)K., Hemeukuii s361k. MeToaudyeckoe nocooue s

ctyaenTos, [II'Y um. C. Topaiirsiposa: 2006.
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2 Pyccko-aHTIIO-HEMEeNKO-QpaHIly3CKHH METaJLTyprU4eCKui CIIOBapb.
OcHoBHble TepMuHBI. Ok. 5000 cioB. - 2-¢ usnanme, crepeoturn. - M. :
PYCCO, 2006. - 360 c.

3 The 300 t EAF meltshop at the new Iskenderun minim / MPT International,
Ne 2,2008. - P. 52 - 58.

4 Sprachkurs Deutsch 2. Verlag Moritz Diesterweg Gmbh. Stutgartt: 2001

5 Dialog in Beruf. Max Hueber Verlag. Munchen: 2009.

6 AcexanoBa JILE., JXymabekoa B.K. m np. VYuebHo-merommueckoe
nocobue JJ1sl CTYACHTOB HEsI3BIKOBBIX crenuanbHocTel. [1aBaogap: 2008.

7 Themen 2. Kursbuch. Lehrwerk fur Deutsch als Fremdsprache. Max
Hueber Verlag. Munchen: 2001.

8 Themen 3. Kursbuch. Lehrwerk fur Deutsch als Fremdsprache. Max
Hueber Verlag. Munchen: 2001.

General disciplines
Compulsory componeni

Module name:

Processing and analysis of information

Abbreviated name (if
applicable)

Sub-heading, if applicable

education /education informatics
courses

subjects (if applicable)

Semester: 1

Module coordinator:

D.B. Abykenova, A.Ye. Zhaksylykov, M.S. Kanagatova, A.B. Issimbayeva,
N.K. Tokzhigitova, Zh.S. Alimova, M.S. Kazangapova

Lecturer:

Assistant professor

Language:

Kazakh, Russian

Classification within the
curriculum:

5B070900 - «Metallurgy» bachelor level Compulsory component

Teaching format / class
hours per week during the
semester:

Total contact hours - 45, including:

Lectures - 15 hours;

Practical classes - 22,5 hours;

Laboratory classes - 7, 5 hours Tutorials- 30 hours.

Hours per week - 5, including:

Lecture - 1 hour, practice - 1,5 hours, laboratory class - 0,5 hour,tutorials - 2
hours Number of students - 75.

Workload:

Total hours - 150; including:
Contact hours- 45, off-class hours- 105 (tutoreials- 30 hours, students’self
study- 75 hours)

Credit points:

5 ECTS credits

Requirements under the
examination regulations:

Targeted learning

To be aware of: the possibilities of modern information technology and
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outcomes:

the prospects for its development.

To know: the status and prospects of the hardware and software of computers
and computer networks, algorithmic foundations tasks of building effective
algorithms.

To be able to: use software packages, to work on the universally recognized
basic programming languages, model and design software. To have skills of us
advanced software, advanced computing and communication systems and
information transmission to practice office and scientific specialized software,
software architecture and use of hardware and software

To be competent in: using modern computer technology and information
technology

Content of lectures:

The basic concepts of computer science. Fundamentals of Discrete Mathematics.
The basic concepts of computer architecture. Algorithmic problem solving,
analysis of algorithmic complexity. Familiarity with programming languages.
Fundamentals of operating systems and networks. Graphics and Internet

Content of practical
classes:

Working in the text editor MS Word. Formatting and editing a MS Word
document. The use of automated lists in Word documents. Bulleted, numbered,
multi-level lists. The creation of mathematical formulas. MS Excel. Types of
data, the absolute and relative addressing. Standard functions of Excel. The
format of the cell. Borders and Shading. Numeric, interest, currency format.
Format Date & Time. The use of logical functions IF, AND, OR, NOT in the
calculations. Statistical, financial, logical functions. Sort, modifying the
database, the organization of simple queries. Smart Filter, Advanced Filter.
Summing up the subtotals. Linking worksheets consolidation tables. Creating,
editing, formatting pivot table. Creating tables. Table Mode. Design Mode.
Linking tables. Create and modify forms. Create and modify reports. Create and
modify forms. Create different types of queries. Request a sample. A query with
a parameter. Crosstab query. The final request. Boolean algebra. Logic
operations. Formulas and their conversion. Computer architecture. Storing
information. Number systems. Linear algorithmic design. A branching
algorithmic design. A recursive algorithm. Basic operations with files and
directories in the File Explorer. Search for files. Search settings. More search
options. Setting up the network. Installation of access to files and folders,
mapped network drive and search for information on it. Mastering the work in
the graphic editor PhotoShop. The basics of composition. Text effects. Imitation
volume in PhotoShop. Photomontage.

Study / exam
achievements:

Examination

Forms of media:

Power Point Presentations, slides, posters

Literature:

1. Makapora H. B., Matsees JI. A., Bpoiino B. JI. u np. Uudopmaruka / IToxn
pen. Maxkaposoii H. B. M., 2003.

2. Uapopmatuxka / ITon pen. C. B. Cumonosuya. - CII6., 2004.

3. Moucees A.B. Uadopmaruka. - M.: Akanemus, 1998.

General disciplines
Compulsory componeni

Module name:

Economics and Legal Literacy

Module level, if

Basics of economic theory, Basics of law, Sociology.
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applicable:

Abbreviation, if
applicable:

Sub-heading, if applicable:

Basics of economic theory, Basics of law, Sociology

Semester:

1,2

Module coordinator:

S.K. llyassov, D.K.Sulekeev, G.T. Artykbayeva, Zh. D.Seilkhanov, A.K.
Kagibat, A. Azimkhan, L.K. Glamazdina, S.M. Karimova, S.K. Moldabayeva,
A.Zh. Kuniyazova, G.S. Dyusembekova, A.T. Kuanyshbayev

Lecturer:

Associate professor, assistant professor

Language:

Kazakh, Russian

Classification within the
curriculum:

5B070900 - «Metallurgy» bachelor level Compulsory component

Teaching format / class
hours per week during the
semester:

Total contact hours -90; including:

Lectures - 45 hours;

Practical classes - 45 hours;

Tutorials- 45 hours.

Hours per week - 9; including:

Lecture - 3 hours, practice - 3 hours, tutorials - 3 hours Number of students -
75.

Workload:

Total hours - 270; including:
Contact hours- 90,0ff-class hours - 180 (tutorials- 45 hours, students’ self
study 135 hours

Credit points:

9 ECTS credits

Requirements under the
examination regulations:

Targeted learning
outcomes:

To be aware of: the basic theoretical ideas, accumulated scientific heritage on
economic issues, the basic concepts relating to the state and law, morality in
their modern sense, the essence and the basic concepts of sociology.

To know: the essence of economic phenomena and the laws of socioeconomic
development of the society in different economic systems, mechanisms of self-
regulation of the market in resource-limited settings, the principles of]
government regulation of the economy, the foundations of the constitutional
order of the Republic of Kazakhstan, the state power system and the interaction
with other social and political institutions, the main conceptual theories and
laws of sociology, modern trends of social development, social and ethical
values based on public opinion, traditions, customs, social norms and navigate
to them in their professional activities. To be able to: observe and organize
information, apply logic and dialectics.

Content of lectures:

The subject and method of economic theory. Social production and its structure.
Economic institutions: ownership and entrepreneurship. Types of economic
systems and patterns of development. Forms of social economy. Commodity
production. Money. Market: types, structure, model. Supply and demand.
Competition and Monopoly. Capital (funds). Circuit and turnover. Costs of

production. Revenues
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from production factors. The national economy as a system. Economic
equilibrium and economic growth. Economic cycles. Inflation and
unemployment. Government regulation: the nature, objectives and instruments.
Social and Regional Policy of the State. International economic relations.
Regulation of foreign economic activity. Normative regulation of social
relations. The concept and essence of the right. The rule of law. Forms (sources)
of law. Regulatory act. Legislating and systematization of legal acts. The system
of law and a system of laws. The legal relationship. The implementation of law|
and its form. The application of legal norms. The interpretation of regulations.
Legal consciousness. Legal culture and legal nihilism. Gaps in the law and ways
to address them. Good behavior. Torts and legal responsibility. Legality, law|
and order, discipline. The right person, society. The scope of law. Sociology in
the structure of social and human sciences. Trends in sociology. Society as a
social system. Social institutions and social processes. Social structure and
social stratification. Sociological characteristics of the individual. Deviance and
Social Control. Sociology of Education. Political sociology. Economic
sociology. Sociology of the Family. Sociology of culture. Sociology of Mass
Communications. Methods and techniques of empirical sociological research.
Methods of data processing and analysis of the results.

Content of practical
classes:

The subject and method of economic theory. Social production and its structure.
Economic institutions: ownership and entrepreneurship. Types of economic
systems and patterns of development. Forms of social economy. Commodity
production. Money. Market: types, structure, model. Supply and demand.
Competition and Monopoly. Capital (funds). Circuit and turnover. Costs of
production. Revenues from production factors. The national economy as a
system. Economic equilibrium and economic growth. Economic cycles.
Inflation and unemployment. Government regulation: the nature, objectives and
instruments. Social and Regional Policy of the State. International economic
relations. Regulation of Foreign activity. Normative regulation of public
relations. The concept and essence of the right. The rule of law. Forms (sources)
of law. Regulatory act. Legislating and systematization of legal acts. The system
of law and the legal system of society. The legal relationship. The
implementation of law and its form. The application of legal norms. The
interpretation of regulations. Legal consciousness. Legal culture and legal
nihilism. Gaps in the law and ways to address them. Good behavior. Torts and
legal responsibility. Legality, law and order, discipline. The right person,
society. The scope of law.

Sociology in the structure of social and human sciences. Trends in sociology.
Society as a social system. Social institutions and social processes. Social
structure and social stratification. Sociological characteristics of the individual.
Deviance and Social Control. Sociology of Education. Political sociology.
Economic sociology. Sociology of the Family. Sociology of culture. Sociology
of Mass Communications. Methods and techniques of empirical sociological
research. Methods of data processing and analysis of the results.

Study / exam
achievements:

Examination
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Forms of media:

Power Point Presentations, slides, posters

Literature:

1. HoOpeinun A. U., XKypasnesa ['.I1. O6mas skoHOMHUYECKast TEOPHUS:
Yueb6.nocobue.-CI16:ITutep, 2005.

2. AnekceeB C.C. Teopus rocynapctsa u mnpasa: YueOHukK, M., 2007 - 132c.
3. Bonkos 10.I'. Conmonorus:yueOnuk s ctya. By3os/10. I'. Boskos; mox
pexn. B. U. lo6penrvkoBa.-3-¢ u3a.-Pocros v//1:®ennke, 2007.572 c.-(Bricuiee
obOpa3zoBaHue)

Basic discipline
Compulsory componeni

Module name;

Mathematics and Natural Science 1

Module level, if
applicable:

Abbreviation, if
applicable:

Sub-heading, if applicable:

Mathematics, Physics

Semester:

1,2

Module coordinator:

M.Kh. Khamitov, Yu.V. Tikhomirov, A.M. Abdrakhmanova, M. Kudaybergen,
S.Ye. Minekeyeva, Zh. D. Ospanova, L.K. Kazangapova, N.A. Shakhmetova,
N.Zh. Zhuspekova, Ye.A. Kustova,

Lecturer: Candidate of Physics and Mathematics, Professor Candidate of Physics and
Mathematics, Assistant professor
Language: Kazakh, Russian

Classification within the
curriculum:

5B070900 - «Metallurgy» bachelor level Compulsory component

Teaching format / class
hours per week during the
semester:

Total contact hours -112,5;including:

Lectures - 45 hours;

Practical classes - 60 hours;

Laboratory classes - 7.5 hours;

Tutorials- 60 hours.

Hours per week — 11,5; including:

Lecture - 3 hours, practice -4 hours,laboratory class - 0,5 hour,tutorials- 4
hours Number of students - 75.

Workload:

Total hours - 360; including:
Contact hours- 112,5, off-class hours- 247,5 (tutorials- 60 hours, students’self
study- 187,5 hours)

Credit points:

12 ECTS credits

Requirements under the
examination regulations:

Targeted learning
outcomes:

To be aware of the following:
- The application of mathematical knowledge in solving practical industrial
problems;

- the physical world, allowing the correct way in the flow of scientific and
technical information and provides the ability to use new physical principles in
the professional field;

You should know:
- The specificity of mathematics and its role in the solution of practical
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industrial problems;

To know: the main part of the theoretical material;

- The basic physical phenomena and laws of classical and modern physics,
physical methods of research, the impact of physics as a science, the
development of technology, the connection of physics and other sciences and
its role and solving scientific and technical problems of the specialty.

To be able to:

- To apply theoretical knowledge in the study of specific applications and
practical problems;

- To use the scientific literature and develop their own mathematical
knowledge;

- Possess a certain amount of knowledge the basic techniques and methods of
application solutions and practical industrial problems;

- The use of modern physical principles in those areas of technology in which
students specialize, to formulate the laws of physics, to determine the
quantities that describe the phenomena and laws, build a model of a physical
phenomenon, indicating the boundaries of application.

Have skills:

- The choice of methods for solving specific problems and finishing solutions
to the final result;

- To carry out mathematical analysis of the results and draw conclusions;

- The planning of the experiment (partially) recording the results of
measurements, processing and evaluation of the results when solving problems
and conducting experiments, making tables and graphs; assessment tochnisti
coincidence experiments with theoretical data.

Be competent:

in the choice of the mathematical and physical methods in occupational
activities.

Content of lectures:

Elements of linear algebra and analytic geometry. Introduction to mathematical
analysis. Differential calculus of functions of one variable. An investigation of
using the derivative. Complex numbers. Polynomials. The indefinite integral.
The definite integral. Differential calculus of functions of several real variables.
Multiple integrals. The concept of curvilinear and surface integrals. Number
series. Power series. The expansion of functions in power series. Trigonometric
Fourier series. Ordinary Differential Equations. Basic concepts of probability
theory and mathematical statistics. Mechanics. Molecular physics and
thermodynamics. Electricity.

Content of practical
classes:

Elements of linear algebra and analytic geometry. Introduction to
mathematical analysis. Differential calculus of functions of one variable. Study
function using the derivative. Functions of several variables. Complex numbers.
Polynomials. The indefinite integral. The definite integral. Differential calculus
of functions of several real variables. Multiple integrals. The concept of
curvilinear and surface integrals. Number series. Power series. The expansion of
functions in power series. Trigonometric Fourier series. Ordinary Differential
Equations. Basic concepts of probability theory and mathematical statistics. The
kinematic description of the motion. Kinematics of the translational and
rotational motion of a point. Particle dynamics and
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translational motion of a solid body. Newton's laws. Forces in mechanics.
Moment of force. The moment of inertia. Steiner's theorem. The basic equation
of the dynamics of rotational motion. The law of conservation of momentum.
The work force. Power. Moment of momentum. The law of conservation of
angular momentum. Elements of Fluid Mechanics. Elements of the special
theory of relativity. Lorentz transformation. The relativistic velocity addition
law. Relativistic momentum and energy. Harmonic oscillations. Characteristics
of harmonic oscillations. Pendulums: spring, Physics, Mathematics. Wave
processes. The thermodynamic parameters. Gas Laws. The equation of state of
an ideal gas. Statistical distributions. The average kinetic energy of the particles.
The internal energy of an ideal gas. The first law of thermodynamics. Of iso.
Carnot cycle and its efficiency. The molecular-kinetic theory of transport
phenomena: diffusion, viscosity, thermal conductivity. The transfer coefficients.
Electrostatic field Field characteristics of E and ¢. The principle of
superposition. Work movement of electric charge in the field. Potential. Gauss'
theorem and its use for the calculation of electrostatic fields in vacuo and
dielectrics. Capacitors. Capacitance. The energy of the electrostatic field.
Electric current. Laws DC. Ohm's Law and Joule. Ohm's law is a complete
circuit. Kirchhoff's rules. Work and power supply.

Study / exam
achievements:

Examination

Forms of media:

Power Point Presentations, slides, posters.

Literature:

1. byrpos S.C., Huxonsckuit C. M. DOieMeHTH JIHHEHHON anredOpbl u
aHanuTH4Yeckoit reomeTpun. M, Hayka.

2. bBbyrpor f.C., Huxombckmii C. M. [luddepeHnnansHoe W HWHTETPATbHOE
ncuucinenue. M, Hayka.

3. I'manckoit, B. M. ®usuka: COOpHUK 3a7ad ¢ pelieHUsIMH:ydeOHOe MocoOue
s cryn. Brysor / B.M.I'maxpckoit, I1.M.Camoiinenko.-2-e usn.,crep.- M. :
Jpoda, 2004.

Basic discipline
Compulsory componeni

Module name:

Mathematics and Natural Science 2

Module level, if

applicable:

Abbreviation, if

applicable:

Sub-heading, if applicable:| Physics, Chemistry

Semester: 3

Module coordinator: F. P. Paramonov, C.Ye. Minekeyeva, Zh. D. Ospanova, L.K.

Kazangapova, N.A. Shakhmetova, N.Zh. Zhuspekova, Ye.A. Kustova,
G. Baygulova, M.O. Turtubayeva, A. Oraltayeva

Lecturer:

Candidate of chemistry, Professor, Assistant professor, senior lecturer

Language:

Kazakh, Russian

Classification within the
curriculum:

5B070900 - «Metallurgy» bachelor level Compulsory component

Teaching format /

Total contact hours -75; including:
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class hours per week
during the semester:

Lectures - 30 hours;

Practical classes - 22.5 hours;

Laboratory classes - 22.5 hours;

Tutorials- 60 hours.

Hours per week —9; including:
Lecture - 2 hours, practice — 1,5 hours, laboratory class - 1,5 hour,tutorials - 4
hours Number of students - 75.

Workload:

Total hours - 240; including:
Contact hours- 75, off-class hours- 165 (tutorials- 45 hours, students’ self
study- 120 hours)

Credit points:

8 ECTS credits

Requirements under the

examination regulations:

Targeted learning
outcomes:

To be aware of:
- The limits of applicability of various physical concepts, laws, and theories;
- An assessment of the reliability of the results obtained experimentally
- GOVERNMENTAL or mathematical methods of research;
- On the matter and it is taking form, the mechanism of conversion of chemical
compounds on the properties of advanced inorganic materials and the use of
chemical processes in modern technologies.
'You should know:
- The basic physical phenomena and laws of classical and modern physics;
- Methods of physical research;
- The impact of physics as a science, the development of technology;
- Relationship with other sciences of physics and its role in solving scientific
and technical problems of the specialty;
- The basic laws and concepts of chemistry, laws of chemical reactions, the
chemical properties of elements and their compounds, special chemistry
questions related to the future profession.
Be able to:
- The use of modern physical principles in those areas of technology in which
students specialize;
- Formulate the laws of physics;
- To determine the gquantities that describe the phenomena and laws, to
establish the relationship between them (to express this relationship
analytically and graphically, in words);
- Apply the basic laws and principles of physics in standard situations; build a
model of a physical phenomenon, indicating the boundaries of application;
- To solve the problem and the design of a theoretical nature;
- To predict the elementary chemical events (the promise of new materials,
construction materials, technology);
- Process the results and summarize them on the basis of knowledge of chemical
laws.
Have skills:
- Design of experiments (in part);
- Recording the results of measurements;
- Processing and evaluation of the results when solving problems and
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carrying out the experiment;
- Preparing tables and graphs;
- Assess the accuracy of coincidence experiments with theoretical data. Be
competent:
- On issues related to physical problems and solutions in practice;
- An experiment in the organization and selection of appropriate measuring
and recording equipment;
- A modern representation of the world and the state of scientific and technical
progress.
- A statement of the issues and solutions himcheskih tasks in practice;

Content of lectures:

Electromagnetism. Optics. Quantum physics. The atomic nucleus and
elementary particles. The subject of chemistry. Basic laws and concepts of
chemistry. The structure of the atom. The periodic law of DI Mendeleev and the
theory of atomic structure elements. Chemical bond. Condensed state of matter.
Fundamentals of chemical thermodynamics. Fundamentals of chemical kinetics.
Solutions, electrolytic dissociation, hydrolysis of salts. Oxidation-reduction
reactions. Fundamentals of electrochemistry. Special sections.

Content of practical
classes:

The magnetic field in vacuo. Electromagnetic induction. Electromagnetic
oscillations. The motion of charged particles in electric and magnetic fields.
Alternating electric current. Geometric optics. Photometry. The interference of
light. The diffraction of light. The polarization of the light. Dispersion and
absorption of light. Quantum physics. Physics of atoms and molecules. The
atomic nucleus and elementary particles. Radioactive transformations of atomic
nuclei. The radioactivity. The law of radioactive decay. Radioactive radiation.
The subject of chemistry. Basic laws and concepts of chemistry. The periodic
law of DI Mendeleev and the theory of atomic structure elements. Fundamentals
of chemical thermodynamics. Fundamentals of chemical Kinetics. Fundamentals
of electrochemistry.

Study / exam
achievements:

Examination

Forms of media:

Power Point Presentations, slides, posters

Literature:

1. Tpodpumona T.U. Kypc pusuku. M.: Beicuras mkona, 2001.
2. AxmeroB H.C. O0mas u HeopraHumyeckas xumus. - M.: Bpicmias mikoda,
2003.

Basic discipline
Compulsory componeni

Module name:

Metallurgical Processes Theory

Module level, if

applicable:

Abbreviation, if .

applicable:

Sub-heading, if applicable:| Theory of metallurgical processes, Physical and Colloid Chemistry
Semester: 3,4

Module coordinator: Z.B. Karshigina, A.S. Oraltayeva, S.Zh. Zhumalin

Lecturer: Senior lecturer

Language: Kazakh, Russian

Classification within the

5B070900 - «Metallurgy» bachelor level Compulsory component
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curriculum:

Teaching format / class
hours per week during the
semester:

Total contact hours -75; including:

Lectures —37,5 hours;

Practical classes - 15 hours;

Laboratory classes - 22.5 hours;

Tutorials- 45 hours.

Hours per week - 8; including:

Lecture — 2,5 hours, practice - 1 hour, laboratory classes - 1.5 hour,tutorials- 3
hours Number of students - 75.

Workload:

Total hours - 180
contact hours- 75, off-class hours- 105 (tutorials- 45 hours, students’self study-
60 hours)

Credit points:

8 ECTS credits

Requirements under the
examination regulations:

Targeted learning
outcomes:

To be aware of:

- Of the theoretical foundations, current state and the practical application of
physical chemistry and metallurgy and enrichment;

- On the theoretical foundations of metallurgical methods of complex
extraction of metals from minerals and industrial products.

To know:

- The basic laws and concepts of chemistry, laws of chemical reactions, the
chemical properties of elements and their compounds, special issues of
physical and colloid chemistry associated with the future profession.

- The structure and properties of metallic, oxide, sulfide, and water systems;

- Thermodynamics and kinetics of the pyro-hydro-and Electrometallurgical
mineral processing and industrial wastes, salt solutions and melts;

- Modern theories and methods of extractive metallurgy and direction of
development of the theory and practice of extraction and refining of metals
with the complex use of raw materials and modern environmental
requirements.

Be able to:

- Calculate the possibility of processes, their speed, select the optimal reaction
conditions, competently conduct processing of minerals, cleaning, selection of
extractants, ion exchangers, truly understand and implement flotation
implement measures to protect the environment from pollution, preservation of
the purity of the atmosphere, improvement of working conditions industrial
plants;

- Perform calculations on the thermodynamics and kinetics of pyro- hydro-and
electrometallurgic processes;

- Analyze existing and projected long-term processes, and support the choice
of the most appropriate processes;

- Predict the performance of specific;

- To assess the speed of individual stages of metallurgical processes and to
identify rate-limiting steps in the process;

- To analyze and summarize the results of studies of metallurgical
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processes, validate the accuracy and identify the causes of deviations from
expected;

- To use the thermodynamic models using computers; formulate
recommendations for the intensification of the process, improve product
quality and selection of equipment.

Have skills:

- Perform calculations and experimental studies on the thermodynamics and
kinetics of pyro-hydro-and electrometallurgic processes.

Be competent:

- In the field of law fidicheskoy and colloid chemistry, the modern trends of
development of the theory and practice of extraction and refining of metals
with the complex use of raw materials and modern environmental
requirements.

Content of lectures:

Physical and Colloid Chemistry. Chemical Thermodynamics. The theory of
solutions. Phase equilibria in multicomponent systems. Electrochemistry.
Diffusion. Chemical kinetics and catalysis. The thermodynamics of irreversible
processes. Colloid Chemistry.
Theory of metallurgical melting and crystallization processes. Theoretical
basis of the processes of evaporation and condensation. Structure and
properties of oxide melts. Fundamentals of redox processes. The theoretical
bases of processing sulphides. Fundamentals of processes involving halides.
Solubility in aqueous salt solutions. Thermodynamics of the exchange
processes of leaching and separation of fluids sparingly soluble compounds.
Thermodynamics of hydrometallurgical processes change the electrochemical
potential of the solution. The mechanism and kinetics of leaching and
precipitation of metals from solutions. Fundamentals of extraction processes.
Basic ion exchange processes. The electrolysis of aqueous solutions.
Electrolysis of molten salts.

Content of practical
classes:

The study of the safety rules when performing laboratory work. Determination
integral heat dissolving the salt in water. Determination of the heat of
hydration. Determination of the heat of neutralization. Determination of rate
constants for oxidation of hydriodic acid with hydrogen peroxide.
Determination of the order of a chemical reaction. Changing the speed of the
chemical reaction in the presence of catalysts. Coagulation of colloidal
solutions. Phase equilibria.

Solutions. Electrochemistry. Chemical kinetics. Surface phenomena and
adsorption.

Composition and properties of the gas atmosphere. The thermodynamic
characteristics of leaching processes involving chemical reactions. Kinetic
characteristics of the leaching process. The calculation of the basic parameters
of electrolysis. The dissociation of carbonates. Investigation of various factors
on the solubility of salts. The study of the thermodynamics of direct cation-
exchange extraction of metals with different flow rate of alkali. Determination
of heavy metals output current and power in the electrolysis of aqueous
solutions.

Study / exam
achievements:

Examination

Forms of media:

Power Point Presentations, slides, posters

Literature:

1. EscrtpartoBa K.U.,Kynuna H.A., Manaxosa E.E. ®u3unueckas u KoJuiouHas
xumusg. M.: B.II1., 1990. - 372 c.
2. Bamnrokos A. B., 3aiiues B. 5. Teopus nupoMeTaimyprudecKux
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nporeccoB. - M.: Metamnyprus, 1973; 1993, 384 c.
3. E
onpaMman ['\M., 3enukman A.H. Teopust ruapoMeTaisypru4ecKiux MPOIECCOB.

Basic discipline
Compulsory componeni
Module name: Introduction into engineering

Module level, if
applicable:
Abbreviation, if
applicable:
Sub-heading, if applicable:| Introduction into specialty and technology of construction materials,
descriptive geometry and engineering graphics

Semester: 1,2

Module coordinator: M.M. Suyundikov, B.G. Zhanahutdinov
Lecturer: Candidate of technical sciences, Professor
Language: Kazakh, Russian

Classification within the | 5B070900 - «Metallurgy» bachelor level Compulsory component
curriculum:

Teaching format / class| Total contact hours —82,5; including:

hours per week during the| | ectures - 45 hours;

semester: Practical classes —37,5 hours;

Tutorials - 45.

Hours a week —8,5; including:

Lectures - 3 hours, practice -2,5 hours, tutorials - 3 hours Number of students -

75.

Workload: Total hours -270
Contact hours —82,5, off-class hours — 187,5 (tutorials - 45, stydents’ self study
—142,5)

Credit points: 9 ECTS credits

Requirements under the

examination regulations:

Targeted learning To be aware of:

outcomes: - The credit system of education and the Internal Rules of PSU named after S.

Toraighyrov;
- The classification of metals and alloys and their applications;
- Of the design documentation, as the production of the document.
- The basic processes of metallurgical production and subsequent redistribution
processes (casting, metal forming, welding, cutting, powder metallurgy, etc.);
- The role of industry in the economic potential of the Republic of Kazakhstan;
To know:
- Basic projection mapping model space onto the plane, the unit of two
- triangular complex drawing G. Monge, the laws of education plane
and spatial forms, methods of construction of their images, the basic
requirements of USDD (Unified system for design documentation);
- Classification of metals and alloys and their field of
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application;
- Basic metallurgical processes;
- Basic processes subsequent redistribution (casting, metal forming,
welding, cutting, powder metallurgy, etc.
be able to:
- To carry out the basic operation for the production of castings, billets and
parts by casting, metal forming, machining, welding, etc.
- To read, to solve problems in the mutual belonging and mutual intersection
of geometric shapes, identify geometric shapes simple details from their
images and perform these images from nature as well as the drawing assembly
unit, read blueprints assemblies.
To be able to:
- Perform basic operations for the manufacture of castings, billets and details of
the methods of casting, metal forming, machining, welding, etc.;
- The use of reference materials and sources;
- Imaging of the spatial forms on the plane Be competent:
- In the basic processes of metallurgical production;
- In reading images of objects, drawings, parts and assemblies of medium
complexity

Content of lectures:

General information aboutPSU named after S.Toraigyrov. Credit system of
education, its principles and general provisions. The order of evaluation of
students' knowledge in the credit system of education, methods of calculating
the final grades for the subjects and GPA. Historical information about the
industry. Development of metallurgy in Kazakhstan. Metallic state. Physico-
chemical properties of the metals, the periodic law, the classification of metals.
Classification of constructional materials. The structure and methods of
evaluating the properties of metals and alloys. The crystallization of metals
and alloys. Plastic deformation and mechanical properties of metals. Raw and
auxiliary materials. Ores and minerals. The main ore minerals and mineral
deposits in Kazakhstan. The total concept of metallurgical processing.
Metallurgical products. The main methods of enrichment. Concentration of
ores by enterprises in Kazakhstan.

Preparation of iron and steel. Blast furnace and converter process, etc.
Boundary control in high school. Its functions and organization.

Electric furnace and ferroalloy production. Alumina and aluminum. Metallurgy
and other light metals. Production of heavy non-ferrous and precious metals
(Cu, Ni, Pb, Zn, Au, Ag). Fundamentals of engineering production. Production
of billets casting methods. Getting a blank metal forming. Welding
Engineering. Powder metallurgy.

Fundamentals of metal cutting. Examination session, its functions and
organization. Graphic design drawings. Education projections. Point and
straight.

Plane. The relative position of the two planes, straight lines and planes. Image:
types, sections and cross sections. How to convert projections. Separable and
permanent connections. Polyhedra. Sketching. Assembly drawing. Scheme.
Curves and Surfaces. The intersection of plane surfaces and straight. Reading
and detalirovanie drawings assembly unit. The overlapping surfaces. Sweep
surfaces. Axonometric projection.
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Content of practical
classes:

Forming in flasks and fill forms with molten metal. Coremaking. Chill casting.
The study of the forging process. Welding Engineering.

Powder metallurgy. Definition of technical and economic parameters of the
electrodes. The study of the geometry of the cutting tool.

ESDD standards for design drawings. General rules for design drawings. SOSE
2.301-68 "Formats"”, SOSE 2.104-68 "The main inscription” SOSE 2302-68
"scale”, GOST 2.303-68 "Line Drawing", SOSE 2.304-81 "Fonts drawing."
The drawing points in the 3-plane projection. Orthogonal projection and grid
coordinates system. Projection of a straight line segment. Special provisions
straight line relative to the planes of projection. Traces a straight line. The
relative position of the two lines.

The typical position of the plane relative to the planes of projection. Point and
a line in the plane. Direct special position in the plane of the relative position
of the two planes. The relative position of the straight line and a plane. The
decision positional problems to determine the relative position of the point,
line and plane.

General Information. Types of products. Image. Species. Cuts. Section.
Performing projection drawings "Views", "Cuts".

A method of rotation. Method plane-parallel movement. How to replace the
projection planes. Solutions metrical problems.

Plug Connections. Permanent connections. Legend permanent connections.
Picture Thread fasteners. The main parameters and designations thread. Image
threaded fasteners. Drawing of the bolt and the hairpin connections in the
assembly drawing Image of the polyhedron. The point on the surface of the
polyhedron. intersection of a line with the surface of the polyhedron polyhedra
intersection plane.

Sketching. The order of the draft. Measuring instruments. General. Convention
and taken to simplify assembly drawings. Implementation of sketches for the
assembly drawing. Perform assembly drawing. Dimensioning on the assembly
drawings. Drawing reference numerals of components of the product.
Specification. Scheme.

The intersection of the plane of rotation of the surfaces of the private provision
and private equity positions.

Reading and detalirovanie assembly drawings. The order detalirovaniya
assembly drawing. Basic requirements for working drawings

The intersection of the surfaces of polyhedra. The method of intersecting
planes. The overlapping surfaces of revolution. Sphere method. Some special
case of intersection of the second order.

Building a sweep of polyhedra and solids of revolution. Isometric view.
Dimetricheskaya projection. Circumference perspective.

Study / exam
achievements:

Examination

Forms of media:

Power Point Presentation, slides, posters

Literature:

1. TexHONmOTHS KOHCTPYKITMOHHBIX MaTepHuanoB. [lox pea. Jlansckoro A.M. -
M. : MamuHoctpoenue, 2004. - 511 c.
2. Topmon B.O., Cemenno-OrueBckuii M.A. Kypc HauepraTeabHOM
reometpun: Yuebnoe nocodue /Ilox pen. 0.b.MBanosa. - M.: Hayka, 2006.
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Basic discipline
Compulsory componeni

Module name: General engineering education 1

Module level, if

applicable:

Abbreviation, if

applicable:

Sub-heading, if applicable: [Electrical engineering, standardization, certification and technical metrology
Semester: 3

Module coordinator: Yksan Zh.M., Orazova G.O., Krivko L.I., Tkachuk A.A.

Lecturer: Assistant professor, candidate of technical science, senior lecturer
Language: Kazakh, Russian

Classification within the
curriculum:

5B070900 - «Metallurgy» bachelor level Compulsory component

Teaching format / class
hours per week during the
semester:

Total contact hours - 90; including:
Lectures - 52,5 hours;
Laboratory classes - 15 hours;
Practical classes - 22,5 hours;
Tutorials - 45.
Hours a week - 9; including:
Lectures - 3,5 hours, practice - 1,5 hour, laboratory - 1 hour; tutorials - 3 hours
Number of students - 75.

Workload:

Total hours-300 hours
Contact hours - 90, off-class hours - 210
(tutorials - 45 hours, students’self study- 165 hours)

Credit points:

10 ECTS credits

Requirements under the
examination regulations:

Targeted learning
outcomes:

To be aware of:
- The basics and especially - state system of standardization and certification of
measurements, methods and means of measurement, how to achieve the required
accuracy;
- The basics of theoretical concepts and analysis of electrical circuits. To
know:
- Regulations of technical regulations of the Republic of Kazakhstan, the
theoretical and legal framework;
- The engineering approach of quality assurance;
- Technical measurements and metallurgical engineering products;
- The legal framework, organizational and methodological principles of
certification;
- Regulatory and methodological support of certification;
- The basic laws of electrical engineering;
- The principle of operation, the device, the application of various
electromagnetic devices and machines;
be able to:

- Self-assessment of quality produce in the current production;
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- Analyze the performance of testing laboratories;

- To carry out internal quality audits;

- Include electrical appliances, apparatus and machines, manage and control
their efficient and safe operation.

- Understand the purpose and functions main components of modern electrical
equipment, analyze their characteristics and modes of operation;

Have skills:

- Decision-making on the selection of technical standards for certain products
and services;

- Use electrical appliances, devices and machines.

Be competent:

- In stalndartizatsii, certification, technical measurements and electrical
engineering.

Content of lectures:

The essence of standardization, certification, metrology. Technical legislation
as the basis of standardization. Characteristics of the normative documents on
standardization. Standardization documents. Standardization methods. Arrange
Objects standardization. Systematization. Simplification. Typing. International
and regional standardization. The nature and content of certification. Key
concepts in the field of conformity assessment and certification. The rules and
procedure of certification of products. Certification Rules. Certification in
foreign countries and certification importirumoy products in the Republic of
Kazakhstan. Environmental certification. Theoretical Foundations of
metrology. Basic concepts and problems in the field of metrology. Basic
concepts of measurement and measuring instruments. Mechanical
measurements. Metering geometrical sizes. Metrological control issues and
testing. The basic concept of interchangeability. Electric DC. Single-phase
circuits with sinusoidal current. Three-phase circuits. Transformers. Electric
machines. Electrical measurements and electric appliances. Fundamentals of
electric drive and power supply

Content of practical
classes:

Determination of surface roughness. Measuring the accuracy of the stepped
shaft. Measuring the size and shape deviations plug gage and determine its
validity. Assessment of the accuracy of case details. Electric DC. Single-phase
circuits with sinusoidal current. Three-phase circuits. Transformers. Electric
machines.

Study / exam
achievements:

Examination

Forms of media:

Power Point Presentation, slides, posters

Literature:

1. TaprakoBckuit [.®., ScrtpeboB A.C. Mertponorus, CTaHIapTH3ALUSI WU
TEXHHYECKHE CPeCTBa U3MepeHuil. - M. : Bricmas mxomna, 2001. - 208 c.
2. O6mas anektporexuuka. FO.M. bopucos, /[.H. Jlunatos - M.: Beicmas
HIKOJIA.

Basic discipline
Compulsory componeni

Module name:

General engineering education 2

Module level, if
applicable:

Abbreviation, if
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applicable:

Sub-heading, if applicable:

Applied mechanics, materials science

Semester:

4

Module coordinator:

Sembayev N.S., Artamonov V.P., prof. Altybasarov M.K., Kubdakbayeva
A.E., Bystrova L.F.

Lecturer: Assistant professor, candidate of technical sciences, candidate of chemical
sciences, professor, candidate of technical sciences.
Language: Kazakh, Russian

Classification within the
curriculum:

5B070900 - «Metallurgy» bachelor level Compulsory component

Teaching format

semester:

I class
hours per week during the

Total contact hours —92,5; including:

Lectures —52,5 hours;

Laboratory —15 hours;

Practical classes —15 hours;

Tutorials - 60.

Hours a week —9,5; including:

Lectures — 3,5 hours, practice — 1 hour, laboratory — 1 hour; tutorials - 4 hours
Number of students - 75.

Workload:

Total hours-270 hours
Contact hours —92,5, off-class hours- 177,5
(tutorials - 60 hours, students’self study- 117,5 hours)

Credit points:

9 ECTS credits

Requirements under the
examination regulations:

Targeted learning
outcomes:

To be aware of:

- The classification, structure and properties, applications, methods of heat
treatment of metals, alloys and non-metallic materials.

- The basics of calculation, design and operation of means of production
processes.

To know:

- Classification, structure, basic properties, application of construction
materials;

- Methods for determining the mechanical properties and metallographic
studies of metals and alloys;

- Methods of heat treatment materilov;

- The fundamentals of strength of materials, theory of mechanisms and
machines, and the basis of calculation and design of machine parts

be able to:

- Choose the material for a specific application details assemblies of
machinery;

- To prove the method of heat treatment konstrukitsonnyh materials;

- Perform the necessary calculations and design development to improve
production processes in the first place to upgrade the equipment, development
of mechanization and automation, to participate in the creation of the new
equipment, taking into account operating experience.
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Have skills:

- The use of different methods of testing of metals and alloys;

- The design of units and parts of machines.

Be competent:

- In the field of materials science and engineering and operation of means of
production processes.

Content of lectures:

The crystalline structure of metals, crystallization, plastic deformation and
recrystallization. Fundamentals of the theory of alloys. The phase diagrams of
alloys. The phase diagram of iron alloys - carbon. Fundamentals of the theory
and practice of heat treatment. Carbon and alloy steel. Cast irons.
Classification and labeling. Structural and tool steels, steel and alloys with
special properties. Non-ferrous metals and their alloys. Non-metallic materials.
Strength of materials. Tension - compression. Shear and torsion structural
elements. Bend. Complex stress state and the theory of strength. Stability of
compressed structural elements. Experimental methods for the study of
deformation and stress. The concept of fatigue. Theory of mechanisms and
machines. Fundamentals of structural analysis of mechanisms. Kinematic
analysis of mechanisms. The synthesis of the pivotal mechanisms. Introduction
to the dynamics of machines. Calculation and construction machinery parts.
Mechanisms (transfer) rotary motion. Connection. Welded joints. Threaded
connections. Gears. Worm gears. Belt transmission. Shafts and bearings. plain
bearings

Content of practical
classes:

Effect of chemical composition on the corrosion resistance of steel in acidic
solutions. Effect of chemical composition on the heat resistance of steels.
Thermal method of analysis of metals by cooling curves. Hardness of the
metal. Preparation microsection to study the microstructure using
metallographic microscope. Determination of the grain. The effect of plastic
deformation of the mechanical properties of aluminum. Quenching and
tempering of steel.

Calculation of the strength and stiffness in tension and compression.
Calculation of the strength and torsional rigidity. Calculate the strength and
flexural rigidity to the construction of diagrams. Determining the degree of
mobility. Class, order, sort of. The formula structure. Building plans velocities
and accelerations. The calculation of the lap and butt joints. The calculation of
the strength of the thread.

Calculation bolting at different load cases. Kinematic calculation of the drive
belt. The calculation of gearing for durability. Calculation of worm gears for
contact stress and bending stresses. Calculation of V- belt transmission.
Calculation of rolling bearings on the dynamic load capacity.

Study / exam
achievements:

Examination and course paper

Forms of media:

Power Point Presentation, slides, posters

Literature:

1. Cunwman I'. . MatepuanoBenenue : yaeOHoe nmocobue. - M. : Akagemus,
2008.

2. yoeiixosckuit E.H., E.C. CaBymkus, JI.A. LefiTima. Texauueckas
MexaHuka. M.: Mamunoctpoenue, 1980.- 344 c.: un.

3. Oynaes [1.®., Jlenukos O.I1. KoncTpyrpoBaHue y37I0B U IeTAICH MaIIHH:
M.: Bricmas mkoia, 1985.- 416 c.: ui.

27




Basic discipline
Compulsory componeni

Module name: Metallurgy of high conversion

Module level, if

applicable:

Abbreviation, if

applicable:

Sub-heading, if applicable:| Metal Forming, Foundry

Semester: 5

Module coordinator: Smailova N.T., Suyundikov M.M., Bykov P.O.

Lecturer: Professor, doctor of technical sciences; professor, candidate of technical
science, assistant, candidate of technical sciences.

Language: Kazakh, Russian

Classification within the
curriculum:

5B070900 - «Metallurgy» bachelor level Compulsory component.

Teaching format / class
hours per week during the
semester:

Total contact hours - 90; including:

Lectures - 60 hours;

Practical classes - 30 hours;

Tutorials - 60.

Hours a week - 10; including:

Lectures - 4 hours, laboratory class - 2 hour,tutorials - 4 hours Number of
students - 75.

Workload:

Total hours - 300
Contact hours - 90,0ff-class hours- 210
(tutorials - 60 hours, students’ self study - 150 hours)

Credit points:

10 ECTS credits

Requirements under the
examination regulations:

Targeted learning
outcomes:

To be aware of:

- Physico-chemical basis of the technological processes of foundry, forging
and stamping, rolling mills and their development trends;

To know:

- The role and place of the casting, forging and stamping and rolling in the
structure of production of metallurgical and engineering industries;

- Methods of molding and metal forming and their field of application;

- The theoretical foundations of the foundry, forging and stamping and rolling
mills;

- Stages of the production of castings, forgings and rolled products, their
essence, equipment and processes for their implementation. be able to:

- The basic elements of design technology of castings, forgings and rolled
products;

- To carry out the necessary technological calculations. acquire practical skills:
- Performance of individual process steps for making castings, forgings and
rolled products;

- The collection, interpretation, presentation, discussion and formulation of
arguments to address the problems in the field of
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casting, forging and stamping and rolling mills, as with specialists and non-
specialists in these fields. be competent:

- In the implementation of the individual process steps for making castings,
forgings and rolled products;

- In the design issues in the technology of manufacturing of castings, forgings
and rolled products.

Content of lectures:

Foundry production: the role and the place of foundry production in the
structure of metallurgical and machinery production; casting method and the
field of their application; casting production phases; theoretical fundamentals of
foundry production; characteristic of the main technological stages of casting
production; the fundamentals of cast- iron, steel, non-ferrous alloys casting
production; classification of ingot and continuous cast steel billet production
methods.

Pressue metal treatment: the significance of pressure metal treatment (PMT) in
metallurgy, machine manufacturing and development in other fields; the object
of PMT under the conditions of market economy; the subject matter amf types
of PMT; the characteristics of pressure metal treatment processes for obtaining
billets and end products.

Content of practical
classes:

Hand molding methods. Core molding. Chill casting. Centrifugal casting. Lost

foam casting.
Profit work research. Machine molding (shaking). Finishing operation of ingot
production (flogging, dressing-off, cleaning). Casting defects. Heat treatment of
ingots. Macro- and microstructure of steel ingots. Heat treatment of ingots.
Macro- and microstructure of cast-iron ingots. Heat treatment of ingots. Macro-
and microstructure of aluminium ingots. Examples of technological processes of
ingot production at local enterprises. Characteristics of continuously cast steel
production. Form change of samples under drawing-down platens. Punching-
molding chamfered holes in flat billets in one operating press cycle. Fuctionl
principle of forge-and-press equipment. Defining the resistance ofplastic
deformation under uniaxial extension. Studying uneven deformation and stream
velocity in stationary process of flat pressing. Checking the law of least
resistance. The influence of external fiction on metal deformation in upending.
Studying metal deformation in parallelepiped upending. Studying deformation
under plastic deformation.

Forms of media:

Power Point presentations, slides, posters

Literature:

1. Tluxynos M.B. [InaBka MeTasioB, KpUCTAJJIU3ALHs CIUIABOB,
3aTBepaeBanne oTiuBok. - M. : MUCuC, 2005. - 416 c.
2. Ko3znos JI.4. TIpon3BoACTBO CTANBbHBIX OTIUBOK. - M. : MUCuC, 2005. -
351 c.
3. Uepnsimes E.A., Tlampmuua B.M. Jlurefinpie texHOmoruu. OCHOBBI
[IPOEKTUPOBAHUS B MpUMepax M 3agayax. - M. : Mamunoctpoenue, 2011.
4. beikos  I1.O. JluteliHOe TPOM3BOACTBO. MeETOIMYECKUE YKa3aHHUI K
nabopatopHbIM 3aHsATHsAM. - [laBiogap : [II'Y um. C. Topaiireiposa, 2005. - 34
C.
5. JlykesnoB B.II., MartkaBa WN.N., boiiko B.A. IlltamnoBka, rubka aeranei
TSI CBAPHBIX COCYZIOB, alllapaToB M KOTJIOB.- M.: MamuHocTpoenue, 2003.-512
C.
6. Kyszuenos E.B., I'ankun C.I1. TexHOIOrHUECKHE IPOLIECCH
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00pabOTKH METAJIOB JAaBJICHUEM: J1a00PATOPHBIA MPAKTUKYM JIJIS CTYJICHTOB.
- M. : MUCuC, 2002. - 78 c.

7. MamexoB C.A., Ky3pmuaos W.H.
npousBoactTsa. - Anmarel : KasHTY um. K. Carmaesa, 2007. - 334 c.
8. Ilamosan A.H., T'op6atiok C.M., IllanoBan A.A. HTEHCHBHBIE MPOIIECCHI
00paboTKH NaBlicHHEM BoJibPpama ¥ mMonmbOaeHa. - M. : Pynga m meramisl,
2006. - 351 c.
9. Jlykamkwuu, H.J., Koxam JI.C., Mouanos H.A. XymnoxecTBeHHas
00paboTKa MeTanoB AaBieHueM: crpaBouHuk. -M. : DKOMET, 2006. - 445

Texnomorus

c.
10. MamexkoB C.A., buskaesa H.T., Hyprazae A.E. TexHomorus KoBKH B
HHCTPYMEHTE ¢ u3MeHstonieiicsa popmoii. -IlaBnonap: Kepeky, 2008. - 507 c.

Basic discipline
Compulsory componeni

Module name:

Powder Metallurgy

Abbreviation, if
applicable:

Sub-heading, if applicable:

Learning events /
Discipline, if aplicable

Powder Metallurgy

Semester:

6

Module coordinator:

boromonos A.B.

Lecturer:

Lecturer, candidate of technical sciences

Language:

Kazakh, Russian

Classification within the
curriculum:

Bachelor’s degree in SB070900 - «Metallurgy» Compulsory component

Teaching format / class
hours per week during the
semester:

Total contact hours —37,5; including:
Lectures —22,5 hrs.;
Practical - 15 hrs.;
Tutorial - 30 hrs.
Classes per week —4,5; including:
Lectures — 1,5 hrs., practice - 1 h., tutorials - 2 hrs. Number of students - 75.

Workload:

Total hours -120
Including contact hours —37,5, extracurricular —82,5 (tutorials - 30 hrs.,
student’s independent work —52,5 hrs.)

Credit points:

4 ECTS credits

Requirements under the

examination
regulations:
Targeted learning To be aware of: about the methods of obtaining metal powders, theirs qualities
outcomes: and control methods; the technology of metal powder produce formation,

varieties of pressing and baking processes, the principles of dies and

compression molds manufacturing.

To know: ingoing material of powder metallurgy; the main qualities and
methods of obtaining metal powder; structures of instrumental fitting-out;

organization and principles of produce pressing and baking equipment.
To be able to: work out the technology of obtaining produce with
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powder metallurgy methods; select the equipment and design technological
fitting-out; offer and support suggestions in planning the sections of powder
metallurgy.

Acquire practical skills of:

- performing separate technological operations of producing powder goods;

- gathering, interpreting, presenting, discussing information and formulating
arguments in solving the problems in powder metallurgy both with specialists
and non-specialists in these areas.

Quality in:

- subjects of designing the elements of produce technology with powder
metallurgy methods.

Content of lectures:

General information on powder metallurgy and powder metals. Input materials
of powder metallurgy. Pressing technology of powder materials and produce.
Baking powder materials and produce. Producing and designing powder
products. Tool inventory of powder metallurgy. Designing compression-mold.
Technological equipment and organizing sections of powder metallurgy. The
quality of powder products and ways of it its improvement.

Content of practical
classes:

Evaluation of grain fineness of metal powders by means of sizing test method.
Estimation of test charge powder mixture with weigh and volumetric methods.
Solving problems in defining molding force. Fundamental principles of baking
theory of powder alloys on the basis of mechanical powder mixtures. Estimation
of baking speed and temperature. Defining complexity units, pressing schemes
and major technological parameters. Defining major elements of die tooling.
Estimation of loading chamber. Defining core diameter. Press selection
according to necessary effort, shut height, size stamp area and hour productivity.
Evaluating physical and chemical qualities. Ways of preventing and
reconstruction.

Forms of media:

Power Point presentations, slides, posters

Literature:

1. Kunapucos C.C., Jlubencon I'.A. TIlopomkoBas wmetamnyprus - M.:
MeTtamnyprus.

2. Jlubencon I'.A. OCHOBBI MOPOIIKOBON METAILTYpruu. - M.: MeTamnyprus.

Basic discipline
Compulsory component

Module name:

Computer-aided design of metallurgical equipment

Abbreviation, if
applicable:

Sub-heading, if applicable:

Learning events /
Discipline, if aplicable

CAD and construction and Design of Metallurgical Equipment

Semester:

6

Module coordinator:

Deigraph, I. E.

Associate professor /
lecturer

assistant professor, Master of Science

Language:

Kazakh, Russian

Classification within

Baccalaureate in 5B070900 - «Metallurgy»
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the curriculum:

Compulsory component

Teaching format / class
hours per week during the
semester:

Total contact hours —37,5; including:

Lectures —22,5 hours;

Practical classes - 15 hours;

Tutorials - 30 hours.

Hours per week —4,5; including:
Lectures — 1,5 hours, practical classes - 1 hour, tutorials - 2 hours Number of
students - 75

Workload:

Total hours - 120
Including contact hours —37,5, off-class hours —82,5 (tutorials - 30 hours,
students’ self-study — 52,5 hours)

Credits/credit points

4 ECTS credits

Module
requirements

admission

Targeted learning
outcomes: / competences

To be aware of: designing technological equipment, blocks and elements using
automated design system.

To know:

organization, purpose and work conditions of metallurgical equipment;

- benefits and drawbacks of separate types of equipment;

- perspectives and directions of equipment development;

- advanced methods of mechanical equipment operation;

- technical and engineering equipment parameters;

applied engineering programs used in designing technological equipment.

To be able to: - choose optimized work conditions of equipment;

- choose and support the most effective equipment design according to the
technical task with accomplishing the necessary power calculations;

- carry out the technical and economical analysis of metallurgical equipment.
To be competent:

- in designing technological equipment, blocks and elements using various
software.

- in computer modeling of metallurgical equipment.

Content of lectures:

The main stages of designing metallurgical machinery and aggregates. Modern
computer systems of design and modeling. The technologies of quick
prototyping elements and blocks of machines and mechanisms. The equipment
for material preparation for metallurgical processing. Mechanical equipment for
calcinations and preparation of charging material. Melting and pouring bay
equipment.

Content of practical classes:

Calculating the main parameters of jaw-breaker using “Mathcad” Developing
drawing of elements and blocks of jaw-breakers using “KOMITACA”

Forms of media:

Power Point presentations, slides, posters

Literature:

1. Jlykamkun H. 1., Koxan JI.C. Sxymes A.M. 1 KoHCTpyKuus U pacueT MaluH
W arperatoB Metajiypruueckux 3aBonoB. MockBa: UKL «Akagemknuray, 2003.

Basic discipline
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Compulsory componeni

Module title:

Helth safety in metallurgy

Abbreviation, if
applicable:

Sub-heading, if applicable:

Learning events /
Discipline, if aplicable

Helth safety in metallurgy

Semester:

7

Module coordinator:

Zhakupov A. N., Mazhimova M. B., Tleulessov A. K.

Associate professor /
lecturer

assistant professor

Language

Kazakh, Russian

Classification within the
curriculum:

Baccalaureate in 5B070900 - «Metallurgy» Compulsory component

Teaching format / class
hours per week during the
semester:

Total contact hours - 45; including:

Lectures - 30 hours;

Practical classes - 15 hours; tutorials - 30 hours.

Hours per week - 5; including:
Lectures - 2 hours, practical classes - 1 hour, tutorials - 2 hours Number of
students - 75

Workload:

Total hours - 150
Including contact hours - 45, off-class hours - 105 (tutorials - 30 hours,
students’ self-study - 75 hours)

Credit points:

5 ECTS credits

Module admission
requirements

Educational objectives /
competences

To be aware of: manufacturing processes determining violation of life safety
requirements, multifunctional human activity, possibilities of progressive
scientific cognitive methods necessary for solving safety, ethical, legal problems
regulating human-culture relations.

To know: fundamental principles of the Constitution of the Republic of
Kazakhstan and regulations in the sphere of life safety, the system of job safety
management on enterprise, social, economic and ecological safety issues and
protection during emergency situations;

To be able to: solve particular engineering problems for prevention of natural,
industrial emergency situation and workplace injuries, to apply the security
methods and facilities against harmful factors; forsee and timely prevent
possible danger and hazards at the place of production; To possess skills of:
effective usage of knowledge in the sphere of job and life safety, principles of
thinking and summarizing the results of its professional activity;

To be competent: in questions and regulatory framework, organization and
carrying out the control, elaboration and composingtechnical and planning
documents, experimental research work and all the aspects connected with life
safety and labour protection.

Content of lectures:

Legal and organizational issues of job safety. Meteorological conditions of
working environment. Studying microclimate parameters in industrial
conditions. Industrial lighting. Studying the characteristics of industrial lighting.
Protection from noise and vibration, hazardous substances and radiation.
Protection from industrial noise. Electrical safety. Basic safety rules. Basic rules

for CPR after electrical shock.
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Basics of fire safety. Studying industrial vibration and effectiveness of vibration
protection. Fire-hazardous, highly explosive equipment. Lightning protection of]
buildings and constructions. Studying the effectiveness of grounding.
Organizational and theoretical basics of life safety. Emergencies. Dangers of the
environment. Industrial dangers and protection. Population protection.
Sustainability of industrial objects. Rescue operations and other urgent work in
damage centres.

Content of practical
classes:

Studying microclimate parameters in industrial conditions. Studying the
characteristics of industrial lighting. Protection from industrial noise. Basic
rules for CPR after electrical shock. Studying industrial vibration and
effectiveness of vibration protection. Studying the effectiveness of grounding.

Forms of media:

Power Point presentations, slides, posters

Literature:

1. Be3omacHOCTb  IPOM3BOJACTBEHHBIX  IPOLECCOB  HA  HPEANPHUATHAX
mammHocTpoenus/ Ilox pen. I'.A. Xapnamosa.- Mocksa, 2006. - c.418
2. be3omacHOCTh TEXHOJOTHMYECKHX TMPOIECCOB W IPOHU3BOICTB.
Tpyaa.- MockBa, Beictas mkomna, 2001.- ¢.316

Oxpana

Basic discipline
Compulsory componeni

Module title:

Theory and Technology of Metallurgical Processes

Abbreviation, if
applicable:

Sub-heading, if applicable:

Learning events /
Discipline, if aplicable

Metallurgical Processes Tehnology, heat power engineering of metallurgical
processes, Automatization of metallurgical objects

Semester:

5, 6

Module coordinator:

Ibrayeva O. T.

Lecturer:

associate professor, candidate of technical sciences

Language:

Kazakh, Russian

Classification within the
curriculum:

Baccalaureate in 5B070900 - «Metallurgy» Compulsory component

Teaching format / class
hours per week during the
semester:

Total contact hours - 120; including:

Lectures - 60 hours;

Practical classes - 60 hours; tutorials - 60 hours.

Hours per week - 14; including:

Lectures - 4 hours, practical classes - 4 hour, tutorials - 4 hours Number of
students - 75

Workload:

Total hours - 390
Including contact hours - 120, off-class hours - 270 (tutorials - 60 hours,
students’ self-study - 210 hours)

Credit points:

13 ECTS credits

Module admission
requirements

Targeted learning
outcomes:

To be aware of:

The theory, technological and thermotechnical fundamentals of metallurgical
processes and their automatization.

To know:

- main theoretical and technological guidlenes in ferrous and non- ferrous
metal production;

- fundamental principles about fuel and fuel combustion, mechanics of
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gases flow in furnace, the main principles of heat transmission in continuous
media, qualities of fireproof materials, work and structure of metallurgical
furnaces.

- different types and categories of automation facilities;

- the methods defining the characteristics of controlled elements;

- measurement tools and control of thechnological parameters;

- the structure of automized management systems of technological processes by
standard metallurgical processes;

To be able to:

- solve thechnological problems in metallurgy;

- calculate the main parameters of fuel combustion, pressure drop in gas motion
in gas pipe system, choose ventilators and smoke extractors according to
reference material, processes of heat consumption and heat losses in furnaces
composing heat balance, choose fireproof materials for fettling the particular
technological furnace.

- control and analyse the technological process;

- elaborate functional autoatization schemes;

- define the ways of enhancing the quality of object management;

To possess practical skills of:

- carry out theoretical and practical research;

- choose the estimation methods and media in accordance with the standards
(technical regulations);

- use the tools and equipment.

To be competent:

In theoretical, technological and thermotechnical bases of metallurgical
processes and their automatization.

Content of lectures:

Theoretical fundamentals of metal fabrication process. Physical and chemical
basics of combustion. Processes of formation and dissociation of sulphides,
oxides, chlorides and fluorides. Theoretical fundamentals of reduction
processes. Theoretical fundamentals of oxidizing melting. Fundamentals of
metallurgical technology. The raw materials for steel making. Production of
cast-iron. Steel production. Ferro-alloy production. Production of non-ferrous
metals. Basics of thermotechnics. Thermodynamics of gases and vapors. Heat
and mass transfer processes. Fuel and combustion fundamentals. Heat
generation. Fundamentals of heat work and construction of funraces. The basic
theory of automatic control. Special and physical chemical methods of
controlling metallurgical processes. Key elements of measuring and automatic
devices. Automation and computerization of technological processes and
production in ferrous and non-ferrous metallurgy.

Content of practical
classes:

Mechanics of liquids and gases. Calculation of pipe. Calculation of convective
heat transfer. Radiative heat transfer. Thermal conductivity. The amount of heat
transferred through the stiffening plate. Heating the metal in the furnace. Fuel
and combustion fundamentals. Calculation burning gaseous fuels. Selecting
devices for combustion. Nozzle selection. Calculation of heat exchangers.
Calculation of regenerators. Calculation of the recovery boiler. Heat balance.
Credit and debit items. Material balance of thermal reactor.

Flow measurement by differential pressure. Experimental determination of the
transient response of a hydraulic facility. Checking gauges spring. Examination
of the actions and industrial
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devices - pH-meter and its calibration.

Study / exam
achievements:

Exagmination

Forms of media:

Power Point presentations, slides, posters

Literature:

1. BockoOoitHukoB B.I'. O0mas merannyprus: Y4eOHUK IS BY30B. 6-¢ U31.,
nepepad. u momn. / B.I'. BockobGoitnukoB, B.A. Kyapun, A.M. fAxymes. - M. :
MKII «Akagmemkaura», 2005. - 768 c.

2. Meramnypruveckas TeIUIOTeXHWKa. Yd4. juis By3oB. T. 1,2. [lox pex. B.A.
KpuBannuna. - M.: Metamryprus.

3. T'imakoB [''M. TeopeTHdeckne OCHOBBI aBTOMATHYECKOTO YIPABICHHS
METaJUTyprU4ecKUMH TIpolieccamu: ydeOHoe mocobue mns ByzoB / [.M.
[uakoB, M. /. KiiumoBunkuit. - M. : Mertamnyprus, 1985. -304 c.

Elective modules Optional component

Module title:

Design of Metallurgical Objects

Abbreviation, if
applicable:

Sub-heading, if applicable:

Learning events /
Discipline, if aplicable

Bases of design of metallurgical objects, Economics and production
management

Semester:

7

Moduile coordinator

Suyundikov M. M., Omarova G. T.

Lecturer:

Professor, assistant professor

Language:

Kazakh, Russian

Classification within the

curriculum:

Baccalaureate in 5B070900 - «Metallurgy» Compulsory component

Teaching format / class
hours per week during the
semester:

Total contact hours - 90; including:

Lectures - 45 hours;

Practical classes - 45 hours; tutorials - 45 hours.

Hours per week - 9; including:

Lectures - 3 hours, practical classes - 3 hours, tutorials - 3 hours Number of
students - 75

Workload:

Total hours - 300
Including contact hours - 90, off-class hours - 210 (tutorials - 45 hours,
students’ self-study - 165 hours)

Credit points:

10 ECTS credits

Module admission

requirements

Targeted learning
outcomes:

To be aware of: on design issues of metallurgical plants and economic
feasibility of design solutions.

To know:

- classification of metallurgical plants;

- principles for the selection of process equipment for the specific production
conditions.

To be able to

- choose the technical equipment for specific conditions of production;

- calculate the required amount of equipment for the specific conditions of
production;

- calculate the cost of production of metallurgical plant;
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- perform metallurgical plant layout drawings; have the skills to:
- collect, interprete, present, discuss information and formulate arguments on
the design and feasibility study stroitlstva metallurgical plants, both with
specialists and non-specialists in this field.
To be competent:
- in the implementation of individual project activities and settlement of
metallurgical plants;
- on its implementation arrangement drawings of metallurgical plants using
automated design system.

Content of lectures:

Introduction. Basis of object design. Design of blast furnace production. Basis
of design steelmaking. Electric furnace production. Department of continuous
casting machines. Plants for the production of ferroalloys. Designing other
objects metallurgical purposes.

Modern features of economic development of metallurgical production. Mineral
raw materials and fuel energy resources industry. Productive capital and
economic efficiency of its use. Economic efficiency of different forms of
production. Forms of organization of social production. Industrial complexes.
Organization of production processes in metallurgical enterprises. Organization
and regulation of labor in the industry. Development of business plan and intra-
planning. Cost estimates. Analysis of production business enterprises of
nonferrous metallurgy. Basis of production economic activity of metallurgical
production. Financial plan of an enterprise.

Content of practical
classes:

Selection and justification process. Sources of raw resources base characteristic.
Selecting modes, chemistry processes, products. Equipment selection and
calculation of its amount. Selection and calculation of the basic parameters of
the CCM. Material balance calculation of alumina production (on sites and
departments).

Mineral and energy resources industry. Productive capital and its economic
efficiency. Organization of production processes in metallurgical enterprises.
Organization and regulation of labor in the industry. Cost estimate.

Study / exam
achievements:

Examination + course project

Forms of media:

Power Point presentations, slides, posters

Literature:

1. ABgee B.A. u np. OCHOBBI NPOCKTHUPOBAHUS METAJUTYPTUUECKUX 3aBOJOB:
CnpaBounoe wusganue / B.A. AsnmeeB, B.M. Jlpysn, B.U. Kympun. - M.:
Nutepmer Unxunupunr, 2002. - 464 c.

2. llloxobaes T.[A. Opranm3anmss © IUIAHUPOBAHHE IPOMBIIUICHHBIX
npennpusaTHii: Y4ueOHoe nocodwue.- Anmarter: KasHTYVY, 2001r., 1-128 c.

3. Omapoa I'. T. Meroanyeckue yka3aHHs K BBIIOJHCHHIO KypcOBOH paboTHI
no kypcy «OpraHu3anusi M IUIaHUPOBAHHUE IMPOU3BOJCTBA» M AUINIOMHOMY
[MPOEKTUPOBAHUIO JUUISI METAJUTYPrUUYECKuX crenuanbHocTed. - IlaBmomap: II'Y
M. C. Topaiireiposa, 2004. - 22 c.

Elective modules Optional component

Module title:

Ore Prepartation and Benefication / Ore Prepartation and Benefication

Abbreviation, if
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applicable:

Sub-heading, if applicable:

Learning events /
Discipline, if aplicable

Chrystallography and mineralogy, ore prepartation and benefication

Semester:

5

Module coordinator

Tussupbekova M. Z., Abdrakhmanov Y. S.

Lecturer:

associate professor, assistant professor

Language:

Kazakh, Russian

Classification within the
curriculum:

Baccalaureate in 5B070900 - «Metallurgy» Compulsory component

Teaching format / class
hours per week during the
semester:

Total contact hours —105; including:

Lectures - 45 hours;

Practical classes - 30 hours; laboratory classes - 30 hours; tutorials - 60 hours.
Hours per week - 10; including:

Lectures - 3 hours, practical classes - 2 hours, laboratory classes - 2 hours;
tutorials - 3 hours Number of students - 75

Workload:

Total hours - 360
Including contact hours — 105, off-class hours —255 (tutorials - 60 hours,
students’ self-study —195 hours)

Credit points:

12 ECTS credits

Module admission
requirements

Targeted learning
outcomes:

To be aware of:
- the classification of crystals, minerals, ore and base metals;
research methods crystals, minerals and ore;
- the theoretical foundations of ore preparation and enrichment;
- about modern achievements and prospects of development of methods of
ore concentration ;
To know:
- basic methods for studying the structure and properties of crystals and
minerals;
distinctive features of various crystals and minerals;
minerals and rocks, which are of great practical importance for the industry;
classification and methods of ore preparation and enrichment;
equipment for ore dressing and enrichment.
To be able to:
- distinguish crystals, and minerals in their characteristics and properties;
To know:
- the basic characteristics of the ore deposits of Kazakhstan and enrichment
methods used for the preparation of these ores to metallurgical processing;
- choose the way of preparation and concentration of ores, depending on the
characteristics of ores and their purpose;
- carry out the necessary technological.
To have the skills to:
- implement of elements of metallographic studies of minerals, metals and
alloys;
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- collect, interprete, present, discuss information and formulate arguments to
solve problems in the field of crystallography, mineralogy, ore dressing and
enrichment of ores, both with specialists and non-specialists in these areas.

To be competent:

- in matters of crystallography and mineralogy;

- in matters of ore preparation and enrichment.

Content of lectures:

Fundamentals of Crystallography. Fundamentals of mineralogy. Methods of
study of crystals and minerals. Fundamentals of descriptive mineralogy. Basics
of petrography. Industrial types of deposits, examples of ores and minerals used
in metallurgy. Genesis of fossil fuels, oil and gas.

Ore preparation and grading characteristics and ore dressing products. Crushing.
Screening. Shredding. Technological processes of ore dressing. Gravitational
enrichment methods. Flotation processes enrichment. Magnetic and electrical
methods of enrichment. Special and combined methods of enrichment.
Dehydration.

Content of practical
classes:

Definition of symmetry elements of crystal models, types of symmetry,
category, symmetry, symmetry classes. Defining forms of crystalline polyhedra.
The features of crystal morphology of minerals and their physical properties.
Determining minerals using solder tube (dry analysis). Determining minerals
using simple qualitative chemical reactions. Determining rocks by their external
characteristics. Petrographic analysis of refractory materials. Determining of the
degree of fragmentation. Defining technical enrichment indicators. Calculation
of roasted ore. Determining the metal content in the concentrate.

Study / exam
achievements:

Examination

Forms of media:

Power Point presentations, slides, posters

Literature:

1. Kopxosa P. B. CeipreBas 6aza u oboramenue pya. Yuebd. mocobue. B 2-yx
gacTsax: Y.l Pymst m mumuepanel. - M.: MUCuC, 2001. Y. 2 Texnomorus
oOoramieHus pya. - M.: MUCuC, 2002.

2. Kopxosa P. B. CrippeBas 0a3a u oboramenne pyn. Ydue6. mocodue. B 2-yx
gactax: Y. 2 TexHonmorus oboramenus pya. - M.: MUCuC, 2002.

3. JleonoB C. b., benskoBa O. H. MUccnenoBanne 1mojie3HbIX MCKOIAEMBIX Ha
oboratuMocTs: YuebHoe nocobue. - M.: «MuTepmer Unxuaupunr», 2001.

4. bartu X., [Ipunr A. Munepanorus nis ctynenTos: Ilep. ¢ anra. - M.: Mup,
2001. - 429 c.

5. KnenoB A.C. 3aHuMarenbHas MHUHEpalOTHYECKas OHHIUKIONEAus. - M.:
[lenaroruka-Ilpecc, 2000. - 224 c.: un.

Elective modules Optional component

Module title:

Metallurgy of ferrous metalsl

Abbreviation, if
applicable:

Sub-heading, if
applicable:

Learning events /

Technology of ferrous metals production, steel electrometallurgy

39




Discipline, if aplicable

Semester: 6

Module coordinator Ibrayeva O.T.

Lecturer: Candidate of technical sciences, associate professor
Language: Kazakh, Russian

Classification within the
curriculum:

Baccalaureate in 5B070900 - «Metallurgy» Optional component

Teaching format / class
hours per week during the
semester:

Total contact hours - 75; including:

Lectures —37,5 hours;

Practical classes —37,5 hours; tutorials - 45 hours.

Hours per week - 8; including:
Lectures —2,5 hours, practical classes —2,5 hours, tutorials - 3 hours Number of
students - 75

Workload:

Total hours - 240
Including contact hours - 75, off-class hours - 165 (tutorials - 45 hours,
students’ self-study - 120 hours)

Credit points:

8 ECTS credits

Module admission
requirements

Targeted learning
outcomes:

To be aware of:

- physical and chemical and technological basis of the process of production of
ferrous metals and alloys, modern methods of electric steel smelting and
casting; trends in their development.

To know:

- the methods of iron ore preparation and other materials for metallurgical
processing;

- modern methods of iron production, steel and ferroalloys and design of the
equipment for their production;

- methods of production of ingots and continuously cast billets in steel mills;

- methods of steelmaking in electric furnaces, their applicable scope;

- the theoretical basis of steelmaking in electric furnaces, furnace steel
processing units and calculation methods of smelting processes;

- the order of electric smelting in electric furnaces, furnace processing units;

- the procedure for casting continuous casting machines.

To be able to:

- choose the technological scheme of iron and steel production of specific
brands;

- carry out calculations in iron, steel and ferro-alloys production processes;

- design the smelting and continuous casting technology;

- carry out the necessary technological calculations.

To have the skills to:

- perform certain technological operations of iron and steel;

- perform of individual process steps of melting and continuous casting;

- collect, interprete, present, discuss the information and formulate arguments
to solve problems in the field of metallurgy of iron, steel and ferroalloys, with
both specialists and non-specialists in these areas.

To be competent:

- in the technology of production of iron, steel and ferroalloys.

Content of lectures:

Theoretical bases of metal production. Physical and chemical bases of
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burning. Processes of formation and dissociation of sulfides, oxides, chlorides
and fluorides. Theoretical bases of recovery processes. Theoretical bases
oxidized melting. The raw materials for steel making. Production of cast-iron.
Steel production. Production of ferro-alloys. Role and place of electric steel
production in steel production. Arc furnace. Furnace smelting plants and
equipment for special purposes. Physical and chemical basis of melting steel in
electric arc furnaces and furnace steel processing units. Steel smelting
technology in open arc furnaces and furnace steel processing units. Special
types of technological processes of electrical metallurgy.

Content of practical
classes:

Calculation of material and heat balances of the recovery process. The design
and calculation of the profile of the blast furnace. Calculation of structural
dimensions of basic oxygen furnace. Calculations of the charge for the smelting
of ferroalloys.

Studying chipboard design and its preparation for work. Studying the design for
the secondary treatment units. Studying the design of casting ladles and other
auxiliary equipment. Their preparation for work. Classification of charge
materials in steelmaking, their purpose, storage and preparation. Studying the
technological regimes in steelmaking: loading and melting; oxidation period and
release metal from the furnace; recovery period and deoxidation of steel by
secondary treatment units. Studying thr CCM design and its preparation for use.
Studying the technological modes of continuous casting of billets of square
section. Metrological assurance processes of steelmaking and automation.
Studying quality of steel.

Study / exam
achievements:

Examination + course project

Forms of media:

Power Point Presentations, slides, posters

Literature:

1. BockoOoitnukoB B.I'. O0mas metannyprus: Y4eOHUK s BY30B. 6-¢ U31.,
nepepad. u nomn. / B.I'. BockoboitnukoB, B.A. Kyapun, A.M. fxymies. - M. :
NKI] «AxagemkHaura», 2005. - 768 c.

2. Kyke6aera T.JK. Metamnyprus: yue6Hoe nocodue / T.JK. XKykebaesa, M.K.
AnpxanoB. - Kaparanga: Kapl'TV, 2002. - 87 c.

3. Ho6paeBa O.T. Teopust U TEXHONOTHS BHIIIIABKH CTall B KHCIOPOIHBIX
KOHBEpTEepax W MapTCHOBCKHUX Ieuyax. Metonnueckoe ykaszanue / O.T. HOpaesa,
.K. Ubpaes, E.b. Cynelimen. - [TaBmomap: IIT'Y um. C. Topaiirsipora, 2005. -
40 c.

4. Jlaxumes H.II. Metannyprust xpoma / H.II. JIskumes, M.U. I'acuk. - M. :
DJIN3. - 1999. - 582 c.

5. TomemmbexoB M.XK., H*peimranue AJl. bonat »x3He QeppokopsiTamap
PIIEKTPOMETAIUTYPTHACH OONBIHINA TEXHONOTHSUIBIK ecenTeynep. OKy K paisl -
Anmatel: 'BO «Ewsiieim», 2006. - 262 c.

6. Tneyrabymor C.M. Teopus MeTaTyprH4ecKux IIpoOILEccoB. YueOHOe
mocoOue ans By30B. - Anmatel: uzganue PUK mo ydeOHO#W W MeToauueckoi
nurepatype, 2007. - 351 c.

7. IlukynoB  M.B. IlmaBka  MeraqioB, KpUCTauIM3alusd  CIUIaBOB,
3aTBepaeBanue oTiuBokK. - M. : MUCuC, 2005. - 416 c.

8. MammHocTpoenue. Ouiukiaoneaus B 40 tomax. Tom IV-5 MamuHbl u
arperaTbl METaJTypru4eckoro npousBoacTBa. - M.: Mammunoctpoenue, 2004 -
912 c.

9. T'omy610B B. A. Teopus u nmpakTHKa BBEJACHUS JO0ABOK B CTallb BHE TEYH. -

M. : UensoOunck, 2006. - 423 c.
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10.
abnykoBckuit A. @. IIpous3BoAacTBO 31eKkTpocTanu U (eppocnnaos. - M. :

Elective modules Optiona

I component

Module title:

Metallurgy of ferrous metalsl

Abbreviation, if
applicable:

Sub-heading, if applicable:

Learning events /
Discipline, if aplicable

Ferroalloys Electrometallurgy

Semester: 6

Module coordinator Ibrayev I. K.
Lecturer: professor
Language: Kazakh, Russian

Classification within the
curriculum:

Baccalaureate in 5B070900 - «Metallurgy» Optional component

Teaching format / class
hours per week during the
semester:

Total contact hours —37,5; including:

Lectures —22,5 hours;

Practical classes - 15 hours; tutorials - 2 hours.

Hours per week —4,5; including:
Lectures —1,5 hours, practical classes - 1 hour, tutorials - 2 hours Number of
students - 75

Workload:

Total hours - 120
Including contact hours —37,5, off-class hours —82,5 (tutorials - 30 hours,
students’ self-study —52,5 hours)

Credit points:

4 ECTS credits

Module admission
requirements

Targeted learning
outcomes:

To be aware of:

physical and chemical and technological bases of ferroalloy production
processes and trends.

To know:

- classification of ferro-alloys and their purpose;

- the methods of preparation of ores for the production of ferro-alloys and other
materials to the metallurgical processing;

- modern methods of production of ferroalloys and design of the equipment for
their production;

- theoretical bases of obtaining ferroalloys and calculation methods of smelting
processes;

- order ferroalloy smelting of different brands;

To be able to:

- choose flowsheet ferroalloy production of specific brands;

- carry out calculations of ferroalloy production processes;

- design the technology of ferroalloy smelting of specific brands;

- carry out the necessary technological calculations.

To have the skills to:

- collect, interprete, present, discuss the information and formulate arguments
to solve problems in the field of metallurgy of iron, steel and ferroalloys, with
both specialists and non-specialists in these areas.

To be competent:
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- in the technology of ferroalloys production.

Content of lectures:

Electrometallurgical furnace for production of ferroalloys. Physical and
chemical basis of ferroalloys production. Ferrosilicon production.
Ferromanganese production.  Ferrochrome production. Production of

ferrowolfram. Production of ferromolybdenum. Production of ferrovanadium.
Production of ferrotitanium. Production of zirconium alloys. Production of
alloys of rare metals. Organization of production of ferroalloy plants.

Content of practical
classes:

Calculations of charge for melting silicon alloys. Calculations of charge for
melting chromium alloys. Calculations of charge for melting ferrovanadium
Bxalbrand with aluminiumsiliconthermal method.

Study / exam
achievements:

Examination

Forms of media:

Power Point presentations, slides, posters

Literature:

1. BockobOoitnukoB B.I'. OOmas meramnyprusi: Y4eOHHK Ais BY30B. 6-¢ H3.,
nepepad. u nom. / B.I'. Bocko6oitnukoB, B.A. Kyapun, A.M. fxymes. - M. :
MKII «Akamemkaura», 2005. - 768 c.

2. I'punko B.U. Xpom Kazaxcrana: CrnpaBouynuk. - M. : Meramryprus, 2001. -
216 c.

3. KaOiykoBckuii A.®. IIpon3BoacTBO 3JIEKTpOcTanu U (eppociiaBoB. - M.:
MKII «Akamemkaura», 2003. - 456 c.

4. Jlykamkwua H.J[. KoHcTpykuus w MalliH |
METaJTypruueckux 3aBojoB: yueOHMK s By3oB / H.JI. Jlykamxwun, JI.C.
Koxan, A.M. fkymes. - M. : UKL «Akanemknauray, 2003. - 456 c.

5. Jlaxumes H.II. Meramnyprus xpoma / H.II. Jlskumes, M.U. I'acuk. - M. :
DJIN3. - 1999. - 582 c.

6.
[MOTEHLIMAJ, TPEH pa3BUTUs. - AnMatsel, 2005. - 290 c.

7. Hpyunckuii M.U. Tlonydenwue (dheppociiaBoB
MHUHEpaabHOTO Chiphs Kaszaxcrana / M.M. Jlpyunckwuii, B.1. XyukoB. - Anma-

ata: Hayka, 1988. - 208 c.

pacuer arperaToB

Myxkasnos . Metamnyprus KaszaxcTtana: cocTosiHuE€, MHHOBAIlMOHHBIN

KOMIIJIICKCHBIX n3

Elective modules Optional component

Module title:

Metallurgy of ferrous metals3

Abbreviation, if
applicable:

Sub-heading, if applicable:

Learning events /
Discipline, if aplicable

Technology of production of non-ferrous metals, rolling production

Semester:

=

Module coordinator

Ibrayeva O. T., Bogomolov A. V.

Lecturer:

candidate of technical sciences, assistant professor

Language:

Kazakh, Russian

Classification within the
curriculum:

Baccalaureate in 5B070900 - «Metallurgy» Optional component

Teaching format / class
hours per week during the
semester:

Total contact hours - 90; including:
Lectures - 60 hours;

Practical classes - 30 hours; tutorials - 45 hours.

43



Hours per week - 9; including:
Lectures - 4 hours, practical classes - 2 hours, tutorials - 3 hours Number of
students - 75

Workload:

Total hours - 300
Including contact hours - 90, off-class hours - 210 (tutorials - 45 hours,
students’ self-study - 165 hours)

Credit points:

10 ECTS credits

Module admission
requirements

Content of lectures:

To be aware of:

- physical and chemical and technological basis of the process of non- ferrous
metals and alloys; production of rolled products and pipes made of metals and
alloys.

To know:

- the methods of preparation of ores and other materials for the metallurgical
processing;

- modern methods of production of non-ferrous metals and alloys (aluminum,
copper, nickel, zinc, lead, precious and rare metals) and the design of the
equipment for their production;

- theoretical fundamentals of rolling processes.

- methods of producing rolled products and pipes in steel mills and construction
equipment;

- classification of impairments of long products and pipes, their causes and
methods of detecting defects.

To be able to:

- choose the technological scheme of production of nonferrous metal depending
on harakteritiki raw materials;

- carry out calculations on the production processes of nonferrous metals and
alloys;

- choose the technological scheme of production of rolled and pipes;

- carry out the necessary technological calculations.

To have the skills to:

- perform certain technological operations of non-ferrous metals;

- perform individual process steps of manufacturing rolled products and pipes;

- identify defects rolled products and pipes;

- collect, interprete, present, discuss information and formulate arguments to
solve problems in the field of crystallography, mineralogy, ore dressing and
enrichment of ores, both with specialists and non-specialists in these areas.

To be competent:

- in the implementation of certain manufacturing operations produce of non-
ferrous metals, manufacturing rolled products and pipes.

Content of lectures:

The theoretical basis of the metal production. Raw material for non- ferrous
metals. Production of aluminum, copper, nickel, zinc, lead, precious and rare
metals. Introduction. Basics of the rolling process, and the main types of rental
equipment production. Assortment profiles are rolled steel production scheme.
Main provisions of the calibration rolls of simple profiles. Manufacturing
process of simple rolled profiles. Equipment and manufacturing process for the
production of the semi-products. Production of large-size, medium-grade and
small sections and wire rod. Rolling characteristics and quality defects.
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Quality management and finishing grade rolling. Common questions of
production of sheet steel. The starting materials and their preparation for hot-
rolled steel sheet. Production processes of cold-rolled steel. Manufacture of
tubes and special profiles.

Content of practical
classes:

Zinc metallurgy. Calculation of the rational concentrate. Calculation of output
and flue-dust make. Calculation of output and stub end. Calculation of the
required amount of air. The calculation of the exhaust gases. Compilation of
material and heat balance firing.

The study the characteristics of continuously cast billets in producing rolled
products and their preparation for rolling. Technological study of heating cast
billets for rolling. The study of production technology of longs (rebar, wire).
The study of the production technology of special types of products (grinding
balls). Brief characteristics of the production technology of seamless pipes.
Metrological assurance of manufacturing processes and automation of rolling.
The study of grade rolling quality.

Study / exam
achievements:

Examination

Forms of media:

Power Point presentations, slides, posters

Literature:

1. Yrkun H.U. [Ipou3BOJACTBO IIBETHBIX METAIJIOB. - 2-¢ u3l. - M. : lHTepMmeT
Nmxuaupunr, 2004. - 442 c.

2. Xynaii6eprenoB T.E. MeTayumyprus JIETKMX METaUIOB: YUEeOHHUK - AJIMATHI,
2001. - 235 c.

3. BockoOoitaukoB B.I'. O0mas Meramryprus: Y4eOHHK s BY30B. 6-¢ H31.,
nepepad. u momn. / B.I'. BockobOoitnukos, B.A. Kyapun, A.M. fxymes. - M. :
MKII «Akagmemkaura», 2005. - 768 c.

4. XKyxkebaeBa T.K. Meramnyprus: yuedHoe nocobue / T.K. XKykebaesa, M.K.
AnbxxaHoB. - Kaparanga: Kapl'TV, 2002. - 87 c.

5. MykanoB JI. Meramnyprusi Kaszaxcrana: cocTosiHME, WHHOBALIMOHHBINA
[MOTEHLIMAJ, TPEH pa3BUTUs. - AnMatsel, 2005. - 290 c.

6. Mamunoctpoenue. Junukionenus B 40 tomax. Tom IV-5 Mamusbl u
arperaThl METaJUIypru4ecKoro Mpou3BoAcCTBa. - M.: MamuHocTpoenue, 2004 -
912 c.

7. TexHomorusi TpyOHOTO MPOW3BOJCTBA: YUeOHWK Mg By3oB/ JlaHueHKO
B.H., KomukoB A.Il.,,. PomanuneB b.A, Camyces C.B. - M.: Hatepmer
Nmxuaupunr, 2002. - 640 c.

Elective modules
Optional component

Module title:

Metallurgy of ferrous metals4

Abbreviation, if
applicable:

Sub-heading, if applicable:

Learning events /
Discipline, if aplicable

Ladle metallurgy

Semester:

=

Module coordinator

Bykov P.

Lecturer:

assistant professor

Language:

Kazakh, Russian

Classification within

Baccalaureate in 5B070900 - «Metallurgy»
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the curriculum:

Optional component

Teaching format / class
hours per week during the
semester:

Total contact hours - 45; including:

Lectures - 15 hours;

Practical classes - 30 hours; tutorials - 30 hours.

Hours per week - 5; including:
Lectures - 1 hour, practical classes - 2 hours, tutorials - 2 hours Number of
students - 75

Workload:

Total hours - 150
Including contact hours - 45, off-class hours - 105 (tutorials - 30 hours,
students’ self-study - 75 hours)

Credit points:

5 ECTS kpenuta

Module
requirements

admission

Targeted learning outcomes:

To be aware of:

- physical and chemical and technological bases of secondary steel treatment
processes; trends in their development.

To know:

- classification methods furnace steel processing, their scope;

- the theoretical basis of furnace steel processing and calculation methods of
smelting processes;

- the order of electric smelting in electric furnaces with further processing of
steel ladle treatment units;

To be able to:

- design the technology of smelting furnace obrabboki steel;

- carry out the necessary technological calculations.

To have the skills to:

- perform the individual process steps of steelmaking;

collect, interprete, present, discuss information and formulate arguments to
solve problems in the field of crystallography, mineralogy, ore dressing and
enrichment of ores, both with specialists and non-specialists in these areas.

To be competent:

- in the technology of steel production.

Content of lectures:

Objectives and methods of secondary treatment of melts. Melt blown with inert
gas. Vacuum treatment melts. Melt processing with particulate materials.
Combinations of secondary treatment melts. Ladle treatment of steel continuous
casting machines. Preventing oxidation of the steel in the casting. The
production of steel with ultra low carbon content. Furnace processing and
environmental problems. Trends in the development of steelmaking.

Content of practical classes:

Study the design and principles of operation of the main technological
equipment for secondary steel treatment. Classification of the main steelmaking
charge materials and their purpose. Study of technological modes of processing
different grades of steel to ACT. Study of technological processing modes for
different grades of steel vacuum degasser. Metrological assurance process for
furnace steel processing and automation. Study steel quality after secondary
treatment of different ways.

Study / exam
achievements:

Examination

Forms of media:

Power Point presentations, slides, posters

Literature:

1. BockoboiinukoB B.I'. O0mas metamnyprusi: Y4eOHUK JJIsl By30B.
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6-¢ wm3a., mepepab. m gom. / B.I'. BockoGoiinukoB, B.A. Kyapun, A.M.
Axymes. - M. : UKII «Axanemkuauray, 2005. - 768 c.

2. TomemmbexoB M.XK., H peimranues AJl. bonat x3He ¢eppokopsITIiamap
AIEKTPOMETAIUTYPTHACH OOMBIHIA TEXHONOTHSUIBIK ecenreyiep. OKy K pajsl
- Ammatel: I'BO «Ewsuieimy, 2006. - 262 c.

3. IlukymoB M.B. [IlmaBka MeTamioB, KpUCTAITHU3AIMI
3aTBepjeBaHue oTIUBOK. - M. : MUCuC, 2005. - 416 c.

4. MamuHocTpoenue. DHuukioneaus B 40 tomax. Tom IV-5 Mamwunsl u

CILIaBOB,

arperaTbl METaJIyprMuecKOro npou3BojicTBa. - M.: Mamunoctpoenue, 2004
-912 c.

5. T'ony6uoB B. A. Teopust u nmpakTuka BBeJeHUS 100aBOK B CTallb BHE IE€YH.
- M. : Yenabunck, 2006. - 423 c.

6. KabnykoBckuii A. @. [Ipon3BoaCTBO 3IEKTpOCTANH M (PeppoCIIaBoOB. -
M. : UKII «Akagemkuuray, 2003. - 456 c.

Elective modules Optional component

Module title:

Metallurgy of nonferrous metalsl

Abbreviation, if
applicable:

Sub-heading, if applicable:

Learning events /
Discipline, if aplicable

Technology of ferrous metals production, Light Metals Metallurgy

Semester:

6

Module coordinator

Ibrayev I. K., Karshagina Z. B.

Lecturer:

assistant professor, senior lecturer

Language:

Kazakh, Russian

Classification within the
curriculum:

Baccalaureate in 5B070900 - «Metallurgy» Optional component

Teaching format / class
hours per week during the
semester:

Total contact hours - 75; including:

Lectures —37,5 hours;

Practical classes —37,5 hours; tutorials - 45 hours.

Hours per week - 8; including:
Lectures —2,5 hours, practical classes —2,5 hours, tutorials - 3 hours Number of
students - 75

Workload:

Total hours - 240
Including contact hours - 75, off-class hours - 165 (tutorials - 45 hours,
students’ self-study - 125 hours)

Credit points:

8 ECTS credits

Module admission
requirements

Targeted learning
outcomes:

To be aware of: about:

- physical and chemical and technological basis of the process of production of
ferrous and non-ferrous light metals and alloys, the trends of their development;
- importance of these processes and industries to the economy of the Pavlodar
region.

To know:

- the methods of preparation of iron ore and other materials for metallurgical
processing;

- modern methods of production of iron, steel and ferroalloys and
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design of the equipment for their production;

- methods of production of ingots and continuously cast billets in steel mills;

- methods of production of light metals, their field of application;

- theoretical and technological bases of light metals production processes and
methods of calculation of production processes.

To be able to:

- choose the technological scheme of production of iron, steel and ferroalloys
specific brands;

- perform calculations on the production processes of iron, steel, ferroalloys;

- choose the technological scheme of production of light non-ferrous metals and
make the necessary technological calculations;

To have the skills to:

- perform certain technological operations of iron and steel ;

- perform the individual process steps for producing light non-ferrous metals;

- collect, interprete, present, discuss information and formulate arguments to
solve problems in the field of metallurgy of iron, steel , ferroalloys and light
non-ferrous metals , as with specialists and nonspecialists in these areas.

To be competent:

- in the technology of production of ferrous and non-ferrous light metals.

Content of lectures:

The theoretical basis of the production of metals. Physical and chemical bases
burning. Processes of formation and dissociation of sulfides and oxides,
chlorides and fluorides. Theoretical bases of recovery processes. Theoretical
bases oxidizing smelting. The raw materials for steel making. Production of pig
iron. Steel production. Production of ferro-alloys .

Classification and characteristics of light non-ferrous metals. Raw materials for
the production of light non-ferrous metals. Aluminum production. Magnesium
production. Beryllium production. Production of titanium. Prospects for the
development of light non-ferrous metals in Kazakhstan and the world.

Content of practical
classes:

Calculation of material and heat balances of the recovery process. The design
and calculation of the profile of the blast furnace. Calculation of structural
dimensions of basic oxygen furnace. Calculations of the charge for the smelting
of ferroalloys.

Process calculations for the production of light non-ferrous metals.

Study / exam
achievements:

Examination + course project

Forms of media:

Power Point presentations, slides, posters

Literature:

1. BockobOoitnukoB B.I'. O0mas metannyprus: Y4eOHUK IS BYy30B. 6-¢ W31.,
nepepad. u nomn. / B.I'. Bockob6oitnukos, B.A. Kyapun, A.M. fAxymies. - M. :
MKII «Axagemkuura», 2005. - 768 c.

2. XKyxkebaesa T.)K. Meramryprus: yaeoHoe mocobue / T. K. Kykebaea, M K.
AnpbxxaHoB. - Kaparanga: Kapl'TVY, 2002. - 87 c.

3. UobpaeBa O.T. Teopus W TEXHOJOTHS BBHIILIABKH CTAald B KHCIOPOJHBIX
KOHBEpTEepax U MapTEHOBCKHX Iedyax. MeTonuueckoe ykazanue / O.T. HbOpaesa,
1.K. HUbpaes, E.b. Cyneitmen. - [laBnogap: I[II'Y um. C. Topaiirsipoa, 2005. -

40 c.
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4. Jlakumes H.I1. Mertamnyprust xpoma / H.IT. JIskumes, M.U. acuk. - M. :
DJIN3. - 1999. - 582 c.

5. TonemmbexoB M.XK., H peimranues AJl. bomar x3He deppokopsITamap
AIEKTPOMETAITYPTHACH OOMBIHIIA TEXHOJOTHIIBIK ecenteynep. OKy KIoabl
- Ammatel: I'BO «Ewsuieimy, 2006. - 262 c.

6. TneyrabymoB C.M. Teopus MeTalulyprH4yecKux IpoIeccoB. YdeOHOe
nocobue ans By30B. - AnMatsl: uzganue PUK mo yue6HOI U MeTonuueckon
auteparype, 2007. - 351 c.

7. Ytxkun H. U. Ilpom3BoacTBO LBETHBIX METAUIOB. - 2-€ W3, - M. :
Harepmer Umxunupunr, 2004. - 442 c.

Elective modules Optiona

I component

Module title:

Metallurgy of nonferrous metals2

Abbreviation, if
applicable:

Sub-heading, if applicable:

Learning events /
Discipline, if aplicable

Alumina and Aluminum Production

Semester:

6

Module coordinator

Karshigina Z. B.

Lecturer:

senior lecturer

Language:

Kazakh, Russian

Classification within the
curriculum:

Baccalaureate in 5B070900 - «Metallurgy» Optional component

Teaching format / class
hours per week during the
semester:

Total contact hours —37,5; including:

Lectures —22,5 hours;

Practical classes - 15 hours; tutorials - 30 hours.

Hours per week —4,5; including:
Lectures —1,5 hours, practical classes - 1 hour, tutorials - 2 hours Number of
students - 75

Workload:

Total hours - 120
Including contact hours —37,5, off-class hours —82,5 (tutorials - 30 hours,
students’ self-study —52,5 hours)

Credit points:

4 ECTS credits

Module admission
requirements

Targeted learning
outcomes:

To be aware of:
- physical and chemical and technological basis of the process of production of
alumina and aluminum and trends .
To know:
- classification and harakteritiku alumina, aluminum , aluminum ores;
- the methods of preparation of ores for the production of alumina and other
materials for metallurgical processing;
- modern methods of production of alumina and aluminum construction and
equipment for their production;
- theoretical and technological bases of obtaining alumina and aluminum and
calculation methods;
- order the production of alumina and aluminum;
To be able to:

- choose the technological scheme of production of alumina and
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aluminum;

- Carry out calculations on processes of production of alumina and aluminum;

- design technology to produce alumina and aluminum;

- carry out the necessary technological calculations.

To have the skills to:

- perform certain technological operations the production of alumina and
aluminum;

- collect, interprete, present, discuss information and formulate arguments to
solve problems in the field of metallurgy aluminum, as with specialists and non-
specialists in these areas.

To be competent:

- in the technology of production of alumina and aluminum.

Content of lectures:

Aluminum minerals, ores and their deposits. Properties of alumina. Methods for
producing alumina from aluminum raw material. Preparation of alumina from
bauxite in the Bayer process. Preparation of alumina from bauxite in the
sintering. Combinations of Bayer- sintering. Complex processing of nepheline
ores and concentrates on alumina, soda products and cement sintering method.
Hydrochemical method of processing nepheline and other aluminosilicate rocks
(Sazhina-Ponomariov method). Production of alumina from alunite. The
properties of aluminum and its use. The production of carbon electrodes.
Production of fluorides. Theoretical Foundations of electrolytic aluminum
production. Technology of the electrolysis process. Cell designs. Electrolysis
plant. Refining aluminum. Preparation of aluminum and its alloys by thermal
methods.

Content of practical
classes:

Sheet material in the Bayer process streams. Preparation of alumina from
bauxite in the sintering. Payment batch sintering bauxite. Combinations of
Bayer-sintering. Calculation of material flows consistent scheme of Bayer-
sintering. Material calculation cell. Electric calculation cells. Energy calculation
cells. Constructive settlement of the cell.

Study / exam
achievements:

Examination

Forms of media:

Power Point presentations, slides, posters

Literature:

1. Xynaiibeprenor T. E. Mertammyprus Terkux MeTauioB. YUeOHHUK - AJNMATEHI,
2001.

2. Y1xua H. W. [Ipou3BOJCTBO MBETHBIX METALIOB. - 2-¢ U31. - M. : UHTepMeT
Nnxunupunr, 2004. - 442 c.

3. Jlaitnep A.U. [IpomsBoacTBo ramHO3eMa. - M., Anmatsr, 2001.

4. UoparumoB A. T., bymon C. B. Pa3BuTue TEXHOJOTHH IPOU3BOJCTBA
rimHo3eMa u3 6okcutoB Kazaxcrana. - [TaBnonap : TOO «/lom nmeuatu», 2010. -
304 c.

Elective modules Optional component

Module title:

Metallurgy of nonferrous metals3

Abbreviation, if
applicable:

Sub-heading, if
applicable:

Learning events /

Technology of Non-Ferrous Metals Production, Metallurgy of Heavy
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Discipline, if aplicable

Non-ferrous and rare Metals

Semester:

=

Module coordinator

Karshigina Z. B.

Lecturer:

senior lecturer

Language:

Kazakh, Russian

Classification within the
curriculum:

Baccalaureate in 5B070900 - «Metallurgy» Optional component

Teaching format / class
hours per week during the
semester:

Total contact hours - 90; including:

Lectures - 60 hours;

Practical classes - 30 hours; tutorials - 45 hours.

Hours per week - 9; including:
Lectures - 4 hours, practical classes - 2 hours, tutorials - 3 hours Number of
students - 75

Workload:

Total hours - 300
Including contact hours - 90, off-class hours - 210 (tutorials - 45 hours,
students’ self-study - 165 hours)

Credit points:

10 ECTS credits

Module admission
requirements

Targeted learning

To be aware of;

outcomes: - physical and chemical and technological basis of the process of non- ferrous
metals and alloys.
To know:
- the methods of preparation of ores and other materials for the metallurgical
processing ;
- modern methods of production of non-ferrous metals and alloys (aluminum,
copper, nickel, zinc, lead, precious and rare metals ) and the design of the
equipment for their production.
To be able to:
- choose the technological scheme of production of nonferrous metal depending
on harakteritiki raw materials;
- carry out calculations on the production processes of nonferrous metals and
alloys;
To have the skills to:
- perform certain technological operations of non-ferrous metals, including
heavy non-ferrous and precious metals;
- collect, interprete, present, discuss information and formulate arguments to
solve problems in the field of metallurgy heavy non- ferrous and precious metals,
as with specialists and non-specialists in these areas.
To be competent:
- in the implementation of certain manufacturing operations produce non-ferrous
metals.
Conepxanne The theoretical basis of metal production. Raw material for non-ferrous metals.
JIEKLIUHU Production of aluminum, copper, nickel, zinc, lead, precious and rare metals.
Copeprxanue Zinc metallurgy. Rational calculation of the concentrate. Calculation of output

MPaKTHYICCKUX 3aHATHI

and Flue-Dust Make. Calculation of output and stub end. Calculation of the
required amount of air. The calculation of the exhaust gases. Compilation of
material and heat balance of firing.

Pesynbratel yueOHOU
JEeSTENBHOCTH / (OPMBI

Examination
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HUTOT'OBOI'0O KOHTPOJIA

Forms of media:

Power Point presentations, slides, posters

Literature:

1. Yrxur H.M. [Ipou3BOACTBO LBETHBIX METAUIOB. - 2-¢ u3A. - M. : MHTepmer
Wuxunupusr, 2004. - 442 c.

2. Xynaiioepreno T.E. Meramayprust jJerkux MeTajuioB: Y4eOHHK - AJMartsl,
2001. - 235 c.

3. BockobOoiinukoB B.I'. OOmias metamnyprusi: Y4eOHHK Uil BY30B. 6-¢ W31,
nepepad. u pomn. / B.I'. BockobGoitaukoB, B.A. Kynpun, A.M. Skymes. - M. :
MKII «Axagemkamray, 2005. - 768 c.

4. XKykeb6aea T.)K. Meramnyprus: yueonoe mocodue / T.2K. XKykebaeBa, M.K.
AnpxxanoB. - Kaparanga: Kapl'TV, 2002. - 87 c.

5. Myxkano JI. Metamnyprusi Kazaxcrana: cocTositHME, WHHOBAI[MOHHBIN
OTEHIUAN, TpEeHA pa3BuTUs. - Anmarsl, 2005. - 290 c.

Elective modules Optional component

Module title:

Metallurgy of nonferrous metals4

Abbreviation, if
applicable:

Sub-heading, if applicable:

Learning events /
Discipline, if aplicable

Rare Metals Metallurgy

Semester:

=

Module coordinator

Karshigina Z. B.

Lecturer:

senior lecturer

Language:

Kazakh, Russian

Classification within the
curriculum:

Baccalaureate in 5B070900 - «Metallurgy» Optional component

Teaching format / class
hours per week during the
semester:

Total contact hours - 45; including:

Lectures - 15 hours;

Practical classes - 30 hours; tutorials - 30 hours.

Hours per week - 5; including:
Lectures - 1 hour, practical classes - 2 hours, tutorials - 2 hours Number of
students - 75

Workload:

Total hours - 150
Including contact hours - 45, off-class hours - 105 (tutorials - 30 hours,
students’ self-study - 75 hours)

Credit points:

5 ECTS credits

Module admission
requirements

Targeted learning
outcomes:

To be aware of:

- the basics of metallurgy of rare metals, methods of complex processing of
metallurgical raw materials and waste products .

To know:

- metals belonging to the group of rare;

- classification of rare metals;

- the role of rare metals in modern technology;

- especially in the technology of rare metals;

- the basis of powder metallurgy ;

- practical application and sorbitsionnyh extraction processes;
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- physical and chemical basis of specific processes of rare technologies;

- specific processes for preparing compact refractory metals;

- methods for refining metals in order to obtain its high purity.

To be able to:

- to select the optimum technology for processing of rare metal materials of the
existing ambient conditions;

- evaluate the original minerals ferrous metallurgy in terms of its complex
processing with the extraction of rare metals;

- create a basic flow chart of processing of metallurgical raw materials and waste
products;

- choose the equipment in accordance with the specific rare metal industry;

- select the necessary material equipment;

- consider when choosing technology environmental issues.

To have the skills to:

- select flowsheet metallurgical processing of raw materials and waste products;
To be competent:

- in matters of metallurgy of rare metals.

Content of lectures:

Refractory rare metals. Wolfram. Molybdenum. Titan. Tantalum and niobium.
Zirconium and hafnium. Vanadium. Scattered rare metals. Gallium. Germanium.
Rare earth metals. Scandium, vyttrium, lanthanum and the lanthanides.
Radioactive rare metals. Thorium. Uranus.

Content of practical

Material calculations in the production of wolfram. Material calculations in the

classes: production of molybdenum. Calculation of molybdenite concentrate roasting
process. Material calculations in the production of zirconium. Material
calculations in the production of gallium.

Study / exam Examination

achievements:

Forms of media:

Power Point presentations, slides, posters

Literature:

1. 3enuxkman A H. Metamuryprust peikux MeTaioB. Y4eOHuUK st By3os / A. H.
3enukMman, b. I'. Kopmrynos. - M. : Metamnyprus, 1991. - 432 c.

2. Kobwxaco A. K. TIlupo- u ruapoMeTailypruyeckue  MpOILECcCH
(J1abopaTOpHBIM MpakTUKyM 1O obmeMy Kypcy «MeTamayprus peakux
MetamuioBy) / A. K. Kooxacos, I'. A. JlutBunenko. - Anmarel: KasHTY, 2002.

Elective modules
Optional component

Module title:

Designing Metallurgical Objects

Abbreviation, if
applicable:

Sub-heading, if applicable:

Learning events /
Discipline, if aplicable

Bases of design of foundary objects, Economics and Production
Management

Semester: 7
Module coordinator Abdrakhmanov Y. S., Omarova G. T.
Lecturer: candidate of technical sciences, assistant professor, senior lecturer
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Language:

Kazakh, Russian

Classification within the

curriculum;

Baccalaureate in 5B070900 - «Metallurgy» Optional component

Teaching format / class
hours per week during the
semester:

Total contact hours - 90; including:

Lectures - 45 hours;

Practical classes - 45 hours; tutorials - 45 hours.

Hours per week - 9; including:
Lectures - 3 hours, practical classes - 3 hours, tutorials - 3 hours Number of
students - 75

Workload:

Total hours - 300
Including contact hours - 90, off-class hours - 210 (tutorials - 45 hours,
students’ self-study - 165 hours)

Credit points:

10 ECTS credits

Module
requirements

admission

Targeted learning outcomes:

To be aware of:

- design issues foundries and economic feasibility of design solutions. To know:
- classification of foundries;

- principles for the selection of process equipment for the specific production
conditions.

To be able to:

choose the technological equipment for the foundry specific conditions of
production;

- calculate the required amount of equipment area;

- calculate the cost of production of the foundry;

- perform layout drawings foundry;

To have the skills to:

collect, interprete, present, discuss information and formulate arguments on
the design and feasibility study for construction of foundries, as with specialists
and non-specialists in this field.

To be competent:

- in the implementation of individual
foundries;

- in performance layout drawings foundries using CAD .

project activities and calculations

Content of lectures:

The organizing principle of design work. Designing melting department. Design
and form-filling knock-out compartment. Rod design departments. Designing
smeseprigotovitelnogo department. Designing termoobrubnogo department.
Organization warehousing and support services.

Modern features of economic development of metallurgical production. Mineral
raw materials and fuel energy resources industry. Productive capital and
economic efficiency of its use. Economic efficiency of different forms of
production. Forms of organization of social production. Industrial complexes.
Organization of production processes in metallurgical enterprises. Organization
and regulation of labor in the industry. Development of business plan and intra-
planning. Cost estimates. Analysis of production business enterprises of non-
ferrous metallurgy. Basis of production economic activity of metallurgical
production. Financial plan of the company.

Content of practical classes:

Selection and calculation of the amount of melting equipment compartment.
Selection and calculation of the amount of equipment
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form-filling knock-out compartment. Selection and calculation of the amount of
equipment rod separation. Selection and calculation of the amount of equipment
smeseprigotovitelnogo department. Selection and calculation of the amount of
equipment thermoblower department. Mineral and energy resources industry.
Productive capital and economic efficiency of its use. Organization of production
processes in metallurgical enterprises. Organization and regulation of labor in the
industry. Cost estimates.

Study / exam
achievements:

Examination + course project

Forms of media:

Power Point presentations, slides, posters

Literature:

1. A6npaxmanoB E.C. IlpoekTupoBaHue JUTCHHBIX IeX0B. YueOHOe mocobue
711 CTyJaeHToB crnenuanbHocTu 250340 «MamuHbl U TEXHOJOTHS JUTEHHOro
npou3BoAcTBay. - [laBaogap, 2005.

2. Wynax B.C. [IpoexTupoBanue UTeHHBIX nexoB. - M. : MITY, 2007. - 92 c.
3. Kumnuc JI.C. IlpoektupoBanue nutedHbIX IexoB. - Kaparanma: Kapl'TV,
2003. - 83 c.

4. Illoko6aes T.[. Opranusanus IUTAHUPOBAHUE  MIPOMBIIUIEHHBIX
npeanpuaTuii: YueOHoe nocodue.- Anmarer: KasHTY, 2001r., 1-128¢

u

Elective modules Optional component

Module title:

Theory and modelling of foundry engineering

Abbreviation, if
applicable:

Sub-heading, if applicable:

Learning events /
Discipline, if aplicable

Foundry Processes Theory and Modeling, Chrystallography and Mineralogy

Semester:

5

Module coordinator

Suyundilov M. M., Tussupbekova M. Z.

Lecturer:

candidate of technical sciences, assistant professor, senior lecturer

Language:

Kazakh, Russian

Classification within the
curriculum:

Baccalaureate in 5B070900 - «Metallurgy» Optional component

Teaching format / class
hours per week during the
semester:

Total contact hours - 105; including:

Lectures - 45 hours;

Practical classes - 30 hours; laboratory classes - 30 hours; tutorials - 60 hours.
Hours per week - 10; including:

Lectures - 3 hours, practical classes - 2 hours, laboratory classes - 2 hours;
tutorials - 3 hours Number of students - 75

Workload:

Total hours - 360
Including contact hours - 105, off-class hours - 255 (tutorials - 60 hours,
students’ self-study - 195 hours)

Credit points:

12 ECTS credits

Module admission
requirements

Targeted learning
outcomes:

To be aware of :
- the classification of crystals , minerals, ores and base metals;
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- research methods crystals, minerals and ores;

- the theoretical foundations of technological processes for castings;

- modern achievements and prospects of the development of computer
simulation of casting processes;

To know:

- basic methods for studying the structure and properties of crystals and
minerals;

- distinctive features of various crystals and minerals;

- minerals and rocks, which are of great practical importance for the industry;

- properties of metals and alloys;

- basic theory of crystallization and solidification of metals and alloys. To be
able to:

- distinguish crystals, and minerals in their characteristics and properties;

- analysis of the processes occurring during heating and cooling of metals and
alloys by the state diagram;

- determine the proportion of phases and their chemical composition on the state
diagram;

- calculate the charge for melting alloys given chemical composition;

- determine the time of solidification of castings;

To have the skills to:

- implement the elements of metallographic studies of minerals, metals and
alloys;

- collect, interprete, present, discuss information and formulate arguments to
solve problems in the field of crystallography, mineralogy, theory of foundry
processes, as with specialists and nonspecialists in these areas.

To be competent:

- in matters of crystallograph, mineralogy, and the theory of casting processes;

- in the investigation of crystals, minerals and metals.

Lecture content

Basics of crystallography. Basics of mineralogy. Methods of crystals and
minerals study. Basics of descriptive mineralogy. Basics of petrography.
Industrial types of deposits, examples of ores and minerals used in metallurgy.
Genesis of combustible minerals, oil and gas. Basics of metallography.
Properties of metals and alloys. The interaction of metal melts with gases and
refractory materials. Basics of metal melting. Metallic melts as liquids. Filling
of the casting mold by the melt. The interaction of the melt with the casting
mold material. Crystallization of metallic melts. Solidification and cooling of
castings. Casting properties of alloys.

Practical classes content

Analysis of transformations in metals and alloys during heating and cooling dew
to Fe - Fe3C phase equilibrium diagram. Calculating of the number of charge
materials for melting metal alloys of the predetermined chemical composition in
foundry furnaces. Investigation of the casting work profits. Specification of the
elements of crystal models symmetry, types of symmetry, categories, syngony,
symmetry classes. Specification of crystal polyhedra forms. Peculiarities and
physical properties of minerals crystal morphology. Soldering torch measurement
of minerals. Basic qualitative chemical measurements of
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minerals. External characteristics measurements of subsurface rocks.

Petrographic analysis of refractory material.

Study/Exam
achievements

Examination

Forms of media

Power Point Presentation, slides, posters

Literature

1. TluxynoB M.B. [InaBka MeTaJlJIOB, KpUCTAJLTU3ALIMS CIIABOB, 3aTBEPACBaHUE
OTINBOK: YueOHoe mocobue. - M. : MUCuC, 2005. - 416 c.

2. BacumbeB B.A. ®u3nK0-XMMHYECKUE OCHOBHI JUTEHHOTO MPOU3BOJCTBA. -
M. : UnTepMmet urxxunupuHr, 2001. - 336 c.

3. Uakun C.B., Maszano U.®., [MukynoB M.B., Term D.b., lllyroms Bb.M.
HxeHepHble pacueThl 10 TeOpUH JUTeHHbIX nporieccoB. [loa pea. lyrons b.M.
Anma-ATa: Payan, 1991. - 224 c.

4. bartu X., [Ipuar A. MuHepanorus g ctyaeHToB: [lep. ¢ anra. - M.: Mup,
2001. - 429 c.

5. Knenop A.C. 3anmmarenbHas MHUHEpaJorHdecKas JHIIMKIONEIHUS.
[Tenaroruka-IIpecc, 2000. - 224 c.: un.

M.:

Elective module Optional

component

Module title:

Foundry technology 1

Abbreviation, if
applicable:

Sub-heading, if applicable:

Disciplines Technology of ferrous metals production, Foundry of iron and steel
Semester: 6

Module coordinator: Ibrayeva O.T., Bykov P.O.

Associate Candidate of technical science, associate professor
professor/lecturer

Language Kazakh, Russian

Classification within the

curriculum:

5B070900 - «Metallurgy» (Bachelor’s programme) Optional component

Teaching format / class
hours per week during the
semester:

Total hours - 75;

Including lectures —37,5 hours;

Practical classes —37,5 hours; tutorials - 45 hours.

Hours per week - 8; including lectures —2,5 hours, practical classes —2,5 hours,
tutorials - 3 hours Students number -75.

Workload:

Total hours - 240
Including contact hours - 75, off-class hours - 165; (Tutorials - 45 hours,
Students’ self study - 125 hours)

Credit points:

8 ECTS

Module
requirements

admission

Targeted learning outcomes:

to be aware of:
- physico-chemical and technological bases of ferrous metals production
technology, iron and steel casting and development tendencies
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to know:

- methods of preparation of iron ore and other materials for metallurgical
processing;

- modern methods of production of iron, steel and ferroalloys and design of the
equipment for their production;

- methods of producing ingots and continuously cast billets at the metallurgical
plants;

- methods of making iron castings and steel, their area of application;

- theoretical foundations of iron and steel casting;

- stages of the production of iron and steel castings, their essence, equipment
and processes for their implementation

to be able to:

- choose technological scheme of iron and steel of specific brands production;
- perform calculations on the processes of production of iron, steel, ferro-
alloys;

-design a technology for making of iron and steel castings;

- perform the necessary technological calculations. acquire practical skills of:
- performing separate technological operations of iron and steel production;

- performing individual process steps of castings production; -gathering,
interpreting, presenting, discussing information and formulating arguments in
solving the problems of metallurgy of iron, steel and ferroalloys, foundry, both
with specialists and non-specialists in these areas.

to be competent:

- in the implementation of certain technological operations of iron, steel and
ferroalloys obtaining, production of iron and steel castings;

- in technological matters of of iron, steel and ferroalloys production and iron
and steel castings.

Lecture content

The theoretical basis of the production of metals. Physico - chemical bases of
burning. Processes of formation and dissociation of sulfides and oxides, chlorides
and fluorides. Theoretical bases of recovery processes. Theoretical bases of
oxidizing smelting. The raw materials for steel making. Production of cast iron.
Steel production. Production of ferroalloys.

Classification of iron and steel for castings. Peculiarities of designing technology
of iron castings and steel. Smelting of iron and steel foundries. Characteristic of
manufacturing methods of iron castings and steel. Production of iron and steel in
sand molds. Peculiarities of technology for casting methods.

Practical classes content

Calculation of material and thermal balances the recovery process. The design
and calculation of the profile of the blast furnace. Calculation of structural
dimensions of basic oxygen furnace. Calculations of the charge for the smelting
of ferroalloys.

Analysis of the technological design of cast parts. Justification of the
manufacturing method of the casting. Analysis of variants of casting mold.
Design of model-snap flask. Development of drawing casting. The choice of
materials for the manufacture of molds. Appointment and choice of technological

regimes of making a mold. Choice and
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justification of the method of melting. Development and calculation of gating
systems and modes casting. Calculation of the length and duration of the
solidification of the casting in the form of extracts under cooling. Appointment
of shakeout of flasks modes, rods removing, cleaning, thermal processing and
quality control of castings.

Study/exam
achievements

Exam + course paper

Forms of media

Power Point Presentation, slides, posters

Literature

1. Bockoboiinuko B.I'. Obmas Meramnyprus: Y4eOHUK A BY30B. 6-€ 3.,
nepepad. u mom. / B.I'. Bocko6oiiaukos, B.A. Kyapun, A.M. Skymes. - M. :
MKII «Axagemkxamray, 2005. - 768 c.

2. KykebaeBa T.)K. Metannyprus: yueonoe nmocobue / T.)K. Kykebaera, M.K.
AnpxxanoB. - Kaparanga: Kapl'TV, 2002. - 87 c.

3. MHopaeBa O.T. Teopuss U TEXHOJIOTHs BBIIUIABKH CTAIX B KHCIOPOIHBIX
KOHBEpTEepax U MapTEHOBCKHUX Iedyax. Meronuueckoe ykazanue / O.T. MOpaesa,
.K. Uobpaes, E.b. Cyneiimen. - [1aBmomap: I[II'Y um. C. Topaiireiposa, 2005. -
40 c.

4. Jlsxumes H.II. Metamnyprus xpoma / H.II. Jlskumes, M.M. I'acuk. - M. :
DJIN3. - 1999. - 582 c.

5.  ToasimbexkoB M.XK., H*primranues AJl. Bonat x3He ¢deppokopsiTianap
HIIEKTPOMETAJUTYPrusachl OOWBIHINA TEXHOJOTUANBIK ecenTeyinep. OKy Kpaibl -
Anmatel: I'BO «Epmeimy, 2006. - 262 c.

6. Tneyrabymor C.M. Teopuss MeTaJUIyprHUECKHX IPOILIECCOB.
mocobue ais By30B. - Anmartel: usznanue PUK mo ydeOHOW M MeTomuyeckoit
nmuteparype, 2007. - 351 c.

7. Iluxkynop M.B. IlmaBka MeTa/ioB, KpHCTaJUTH3AIUs CIIJIAaBOB, 3aTBEPICBAHKE
oTiIuBOK. - M. : MUCuC, 2005. - 416 c.

E.A., Tlampmua B.M. Jlutelinsie

VuebHOE

8. UepHrblmes TexHOJoruu. OCHOBBI

[IPOEKTUPOBAHUA B IpUMepax U 3anadax. - M. : Mamunocrpoenue, 2011.

Elective module Optional

component

Module title:

Foundry Equipment

Abbreviation, if
applicable:

Sub-heading, if applicable:

Disciplines Foundry Equipment
Semester: 6

Module coordinator: Abdrakhmanov Ye.S.
Associate associate professor
professor/lecturer

Language Kazakh, Russian

Classification within the

curriculum:

5B070900 - «Metallurgy» (Bachelor’s programme) Optional component

Teaching format / class
hours per week during the
semester:

Total hours —37,5; including:

Lectures —22,5 hours;

Practical classes - 15 hours; tutorials - 30 hours.
Hours per week —4,5; including:

Lectures — 1,5 hours, practical classes - 1 hour , tutorials - 2 hours
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Students number - 75.

Workload:

Total hours - 120, including: contact hours —37,5, off-classes hours — 82,5;
(tutorials - 30 hours, students’ self-study —52,5 hours)

Credit points:

4 ECTS

Module admission
requirements

Targeted learning
outcomes:

to be aware of:
- the design and operation of the foundry machinery; development of of foundry|
machinery design
to know:
- modern techniques of mechanization and automation process of obtaining a
single casting sand-clay forms perpetrated by the technological machines; theory
of these processes, the operating principle, workflows, design, the calculation of
machines and their components, design of these machines and automatic casting
lines. to be able to:
Efficiently exploit the manufacturing equipment, to solve specific problems by
choosing, improving and implementing of the equipment, including automatic,
to make technical assignments for the casting lines designing. acquire practical
skills of: :
- performing separate technological calculations of foundry;
- gathering, interpreting, presenting, discussing information and formulating
arguments in solving the problems of foundry machinery both with specialists
and non-specialists in these areas.
to be competent:
- in construction and operation of foundry machinery; in tendencies of the
foundry machinery construction development.

Lecture content

Molding and core equipment. Operations performed by molding and core
machines. Storage and transportation of molding materials. Equipment for the
preparation of molding and core mixtures. Technological equipment of smelting
and priming chambers. Equipment to mold knockout. Separation of the molding
from the mixture. Installations of the core breaker. Core vibrator. Installation of
the casting cleaning machine. Modern automatic molding lines.

Practical classes content

Calculation of the pneumatic shaking. Calculation of the pneumatic press
molding unit. Calculation of the pneumatic billet caster. Calculation of the lever-
type billet caster. Calculation of the pneumatic shaking billet caster. Calculation
of the core sand shooter. Calculation of the impeller head of sand-throwing
machine. Calculation of the pneumatic transporter plant. Calculation of the
handling means. Calculation of the star wheel extractor. Calculation of the
pneumatic drying plant. Calculation of the alligator. Calculation of the crushing
mill. Calculation of the centrifugal mill. Calculation of the vibrating grizzly.
Calculation of the revolving screen. Calculation of the pneumatic regenerator.
Calculation of the planet-gear regenerator. Calculation of the roller stirrer.
Calculation of the centrifugal-type stirrer. Calculation of the paddler blade-type
mixture of continuous- motion. Calculation of the drum mixer. Calculation of the
inertial
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knockout grid. Calculation of the eccentric knockout grid.

Study/exam
achievements

Exam

Forms of media

Power Point Presentation, slides, posters

Literature

1. Matseenko U.B., Tapckuii B.JI. O6opynoBaHue TUTEHHBIX LEXOB. 2-€¢ H31.,
nepepad. u fon. M.: Mammnoctpoenue, 2005. - 400 c.

2. Uepnbimer E.A., Ilanpmua B.UM. Jlutedinsle texHomorun. OCHOBBI
[IPOCKTUPOBAHUS B IpUMeEPax U 3aj1adax. - M. : MamuHocTpoenue, 2011.

3. AonpaxmanoB E.C. I[IpoexTHpoBaHHMe NHTEHHBIX LEXOB. YueOHOe mocobue
s ctyneHtoB crnenuaibHocTh 250340 «MamwHbl ¥ TEXHOJOTHS JTUTEHHOTO

MpoM3BOJACTBaY. - [laBmogap, 2005.

Elective module Optional

component

Module title:

Technology of foundry processes 3

Abbreviation, if
applicable:

Sub-heading, if applicable:

Disciplines Technology of production of non-ferrous metals, continuous casting of metals.
Semester: 7

Module coordinator: Ibrayeva O.T., Bykov P.O

Associate associate professor, candidate of technical science

professor/lecturer

Language Kazakh, Russian

Classification within the

curriculum:

5B070900 - «Metallurgy» (Bachelor’s programme) Optional component

Teaching format / class
hours per week during the
semester:

Total hours - 90; including:

Lectures - 60 hours;

Practical classes - 30 hours; tutorials - 45 hours.

Hours per week- 9; including:
Lectures - 4 hours, practical classes - 2 hours , tutorials - 3 hours Students
number - 75 ge.

Workload:

Total hours - 300, including:
contact hours - 90, off-classes - 210;
(tutorials - 45 hours, students’ self-study - 165 hours)

Credit points:

10 ECTS

Module
requirements

admission

Targeted learning outcomes:

to be aware of:

-physico-chemical and technological bases of the processes of production of non-
ferrous metals and alloys; production of ingots and continuously cast billets.to
know:

-methods of preparation of ores and other materials for metallurgical processing;
-modern methods of production of non-ferrous metals and alloys (aluminum,
copper, nickel, zinc, lead, precious and rare metals) and the design of the
equipment for their production;

61




-methods of production of ingots and continuously cast billets in steel mills and
equipment’s construction;

- theoretical foundations of casting processes;

-classification of cast billets defects, their causes and methods of its

detection.

to be able to:

-select a flowsheet-ferrous metal production, dew to the characteristics of raw
materials;

- perform calculations on the production processes of nonferrous metals and
alloys;

-design the production technology of continuously cast billets;

- make necessary technological calculations. acquire practical skills of:

- performing separate technological operations of non-ferrous metals; -identify
defects of continuously cast billets;

-gathering, interpreting, presenting, discussing information and formulating
arguments in solving the problems of non-ferrous metallurgy and continuous
casting both with specialists and nonspecialists in these areas. to be competent:
- in the implementation of certain manufacturing operations of nonferrous
metals obtaining, billets manufacturing.

Lecture content

Theoretical bases of the production of metals process. Raw material for non-
ferrous metals. Production of aluminum, copper, nickel, zinc, lead, precious and
rare metals. Classification of methods of casting, advantages and disadvantages.
Characteristics of methods of continuous casting. The design of the equipment
and its exploitation.

Practical classes content

Zinc metallurgy. Calculation of rational composition of the concentrate.
Calculation of composition and dust output. Calculation of composition and
cinder output. Calculation of the required amount of air. Calculation of the
exhaust gases. Drawing up the material and heat balance of roasting.

The study of the design of continuous casting machine and its preparation for
use. The study of technological modes of continuous casting to obtain billets of
square section. The study of technological modes of continuous casting to obtain
billets of circular section. Metrological provision of continuous casting processes
and automation. The study of the quality of continuously cast billets.

Study/exam
achievements

Exam

Forms of media

Power Point Presentation, slides, posters

Literature

1. Yrtkun H.U. [Iponu3BOACTBO IBETHBIX METAJLIOB. - 2-¢ u31. - M. : UHTepMeT
Wuxunupunr, 2004. - 442 c.

2. XynaitoeprenoB T.E. Merammyprust JeTKux METaUIOB: YUeOHHK - AJIMaTHI,
2001. - 235 c.

3. Bockoboitaukos B.I'. Obmas merammyprus: YueOHUK I BY30B. 6-¢ H31.,
nepepad. u mom. / B.I'. Bocko6oitaukoB, B.A. Kyapun, A.M. fxymes. - M. :
MKII «Axagemkxamran, 2005. - 768 c.

4. JKyxebaera T.)K. Meramryprus: yueornoe mocobue / T.JK. XKykebaepa,
M.K. AnbxanoB. - Kaparanga: Kapl'TV, 2002. - 87 c.

5. MykanoB JI. Metamnyprust Kazaxcrana: cocTosiHMe, HHHOBAallUOHHBIH

MOTCHIIMAI, TPEH]T pa3BuTHsl. - Anmatsr, 2005. - 290
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c.
6. TazanmueB A. M. TexHonmormdeckne W (HU3UKO-XUMHYECKUE TPOIECCHI
JTUTEHHOTO MPOU3BOJICTBA : y4eOHUK. - AnMartsl : brim, 2010. - 698 c.

7. bpoeman M. fI. HenpepsiBHas paznuBka MeTayioB. - M. : Dkomer, 2007. -
484 c.

8. Hanmankop B. WM., Yepemok I'. B., Maxos C. B., UepnoBom 1O. M.
HenpepriBHOE nHThE aMOMUHUEBBIX CIUIABOB: CIpaBOYHUK. - M. : UHTEepmeT
UHXHUHUpHUHT, 2005. - 512 c.

9. Pa3nmBKa M KPHUCTALIU3AIUS : METOAMYECKUE YKAa3aHUS K MPAKTHIECKUM
sausatusM / cocT. beikoB I1.O., Illtune M. D. - Hasaomap : III'Y um. C.
Topaiirsiposa, 2007. - 57 c.

Elective module Optional component

Module title:

Abbreviation, if
applicable:

Foundry technology 4

Sub-heading, if applicable:

Disciplines Foundry of nonferrous metal alloys

Semester: 7

Module coordinator: Bykov P.O.

Associate associate professor, candidate of technical science
professor/lecturer

Language Kazakh, Russian

Classification within the

curriculum:

5B070900 - «Metallurgy» (Bachelor’s programme) Optional component

Teaching format / class
hours per week during the
semester:

Total hours - 45; including:

Lectures - 15 hours;

Practical classes - 30 hours; tutorials - 30 hours.

Hours per week- 5; including:

Lecture - 1 hour , practical classes - 2 hours, tutorials - 2 hours Students number
- 75.

Workload:

Total hours - 150, including: contact hours - 45, off-class hours - 105;
(tutorials - 30 hours, students’ self-study - 75 hours)

Credit points:

5ECTS

Module admission

requirements

Targeted learning outcomes:

to be aware of:

-physico-chemical and technological bases of the processes of production of
castings of non-ferrous alloys;

-methods of the production of castings of non-ferrous metals and their scope;
-theoretical foundations of nonferrous metals and alloys casting;

-the stages of non-ferrous metals and alloys castings production, their essence,
equipment and processes for their implementation. to be able to:

- design the technology of non-ferrous alloys castings production;
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- carry out the necessary technological calculations. to acquire practical skills
of:

- making separate technological operations of castings production;

- gathering, interpreting, presenting, discussing information and formulating
arguments in solving the problems of foundry with both specialists and non-
specialists in these areas.

to be competent:

-in the implementation of the individual process steps for making castings of
non-ferrous alloys;

- in the technology for making castings of non-ferrous alloys.

Lecture content

Classification of non-ferrous metals for the manufacture of castings.
Classification of non-ferrous metals for the manufacture of castings. Features of
designing of the technology for making castings of non- ferrous alloys. Smelting
of nonferrous metals and alloys. Characteristic of methods for making castings of|
non-ferrous alloys. Casting of non- ferrous alloys in sand molds. Peculiarities of
castings making technology using special casting methods.

Practical classes content

Analysis of the technological design of cast parts. Rationale for casting method
manufacturing. The analysis of the variants of molding casting. The design of the
pattern equipment. The design of the casting drawing. The selection of materials
for mold making. Function and choice of technological regimes for mold making.
The choice and rationale for the method of melting. The design and calculation
of the pouring gate system and the regimes of castings. Calculation of the length
and duration of the solidification of the casting in the form of extracts under
cooling. Shakeout of flasks regimes assignment, rods removing, cleaning,
thermal processing and quality control of castings.

Study/exam
achievements

Exam

Forms of media

Power Point Presentation, slides, posters

Literature

1. Tluxynor M.B. IlnaBka MeTamioB, KpUCTaNIU3AIHs CIIABOB,
3aTBepAeBaHue OTINBOK. - M. : MUCuC, 2005. - 416 c.
2. YepnpmmeB E.A., Ilanpmuma B.M. Jlureitnsle TexHOmoruu. OCHOBBHI
MMPOEKTUPOBAHUS B MPUMEpax U 3afavax. - M. : MammuocTpoenne, 2011.
3. beikoB I1.0. JluteitHoe mpoHM3BOACTBO. MeToaHUecKHe YKa3aHUS K
nmabopaTtopHBIM 3aHATHAM. - [TaBmomap : [II'Y um. C. Topaiireiposa, 2005. - 34 c.

Elective module Optional
component

Module title:

Design of Metallurgical Objects

Abbreviation, if
applicable:

Sub-heading, if applicable:

Disciplines Bases of design of rolling and pipe workshops, Economics and production
management

Semester: 7

Module coordinator: Bogomolov A.V., Sembayev N.S.

Associate associate professor, candidate of technical science

professor/lecturer
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Language

Kazakh, Russian

Classification within the

curriculum;

5B070900 - «Metallurgy» (Bachelor’s programme) Optional component

Teaching format / class
hours per week during the
semester:

Total hours - 90; including:

Lectures - 45 hours;

Practical classes - 45 hours; tutorials - 45 hours.

Hours per week - 9; including:

Lectures - 3 hours, practical classes - 3 hours , tutorials - 3 hours Students’
number - 75

Workload:

Total hours -300, including: contact hours - 90, off-classes - 210;
(tutorials - 45 hours, students’ self-study - 165 hours)

Credit points:

10 ECTS

Module
requirements

admission

Targeted learning outcomes:

To be aware of:

designing issues of rolling and pipe shops and economic justification of project
decisions. to know:

-classification of rolling and pipe shops;

- principles for selecting of technological equipment for the specific production
conditions.

to be able to:

-choose the technical equipment for specific conditions of production;

- calculate the cost of pipe rolling shops production and;

- perform layout drawings of rolling and pipe shops; to acquire practical skills
of:

-gathering, interpreting, presenting, discussing information and formulating
arguments in solving the problems of design and economic substantiation of
construction of rolling and pipe plants with both specialists and non-specialists
in these areas. to be competent:

-in the implementation of individual project operations and transactions of
rolling and pipe shops;

-perform rolling and pipe shops layout drawings using CAD.

Lecture content

Introduction. The equipment of shops on pressure metal treatment. The
equipment of shops of special purpose. Units combined for etching and bands
covering. Units combined for heat treating and improving the quality of hire.
General information, technological fundamentals and design principles of
metallurgical plants. The choice and calculation of the basic and auxiliary
equipment and heating devices. The design decision of the cost of the
construction project. The effectiveness of investment and economic assessment
of the design decisions. Modern economic development peculiarities of
metallurgical production. Mineral - raw materials and fuel - energy resources of
metallurgy. Productive capital and economic efficiency of its use. Economic
efficiency of different forms of production. The forms of social production
organization. Industrial complexes. The organization of production processes at
metallurgical enterprises. The organization and labor rate setting at metallurgical
enterprises. The development of business - plan and intercompany planning.
Estimates charges. The
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analysis of industrial and economical activity of enterprise of nonferrous
metallurgy. The basis of accounting of industrial and economical activity of the
metallurgical industry. Business financial plan.

Practical classes content

Reading of modern metallurgical plants drawing. The productivity of the thermal
processing equipment at metallurgical plants. Calculation of technical and
economic parameters of the plant. Mineral raw and fuel and power resources of
the metallurgical industry. Productive capital and economic efficiency of its use.
The organization of production processes at metallurgical enterprises. The
organization and labor rate setting at metallurgical enterprises.Estimates charges.

Study/exam
achievements

Exam + course paper

Forms of media

Power Point Presentation, slides, posters

Literature

1. ABgeeB B.A. u np. OCHOBBI MPOEKTUPOBAHUS METAIIYPTUYECKUX 3aBOJOB:
CnpaBouHoe wusnanue / B.A. AnmeeB, B.M. Jlpysn, b.W. Kympun. - M.:
HuTepmet Muxunupunr, 2002. - 464 c.

2. lllokobaes T.JI. Opranuzanus MJIAHUPOBAaHHE
npeanpuaTuii: YueOHoe nocodbue.- Anmarel: KasHTY, 2001r., 1-128 c.

3. Omaposa I'. T. Meronuueckue yka3aHus K BBIITOJIHSHHIO KYpPCOBOI pa0OTHI 110
Kypcy «Opranm3anuss W IUIAHUPOBAaHHE MPOW3BOACTBA» H AUILNIOMHOMY
[MPOEKTUPOBAHUIO JJII METALUTYPTHUECKUX crenuanbHocTed. - [laBmomap: TIT'Y
M. C. Topaiireiposa, 2004. - 22 c.

u IIPOMBIIIJIICHHBIX

Elective module Optional

component

Module title:

The rolling theory

Abbreviation, if
applicable:

Sub-heading, if applicable:

Disciplines Crystallography and Mineralogy, the rolling theory
Semester: 5

Module coordinator: Smajlova N.T., Tussupbekova M.Zh.

Associate Doctor of technical sciences, Senior lecturer
professor/lecturer

Language Kazakh, Russian

Classification within the

curriculum:

5B070900 - «Metallurgy» (Bachelor’s programme) Optional component

Teaching format / class
hours per week during the
semester:

Total contact hours - 105; including

Lectures - 45 hours;

Practical - 30 hours; practice - 30 hours;Laboratory classes -30 hours, Tutorial -
60 hours.

C lasses per week- 11; including Lectures - 3 hours, practice - 2 hours,
Laboratory classes-2 hours

tutorials - 4 hours;

Number of students - 75.

Workload:

Total contact hours - 360
Contact hours - 105, off-class hours - 255;

(tutorial - 60 hours, students’ self-study - 195 hours)
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Credit points:

12 ECTS

Module admission
requirements

Targeted learning
outcomes:

To be aware of:
-the classification of crystals, minerals and ores of basic metals; -methods of
crystals, minerals and ores research;
- the modern theory of the rolling, features of the stress-strain state of metal,
methods for determining the contact stresses;
to know:
- basic methods of studying the structure and properties of crystals and minerals;
-distinctive features of various crystals and minerals;
- fundamental laws in the theory of rolling. to be able to:
- distinguish crystals and minerals according to their properties and
characteristics;
- determine the stress-strain state of the metal, to use methods for determining
the contact stresses; to conduct the necessary technological calculations.
to acquire practical skills of:
-implementing of elements of metallographic studies of minerals, metals and
alloys;
-gathering, interpreting, presenting, discussing information and formulating
arguments in solving the problems of design and economic substantiation of
construction of crystallography, mineralogy, theory rolling with both specialists
and non-specialists in these areas. to be competent:
-in crystallography and mineralogy matters;
-in matters of theory rolling.

Lecture content

Fundamentals of Crystallography. Fundamentals of mineralogy. Methods of
study of crystals and minerals. Fundamentals of descriptive mineralogy. Basics
petrography. Industrial types of deposits, examples of ores and minerals used in
metallurgy. Genesis of fossil fuels, oil and gas. Definition and classification of
rolling processes. The geometry of the deformation zone. Stress-strain state.
Friction. Rolling force. Torques, its work and power rolling. Complicated cases
of rolling.

Practical classes content

Defining elements of symmetry crystal models, types of symmetry, category,
symmetry, symmetry classes. Defining forms of crystalline polyhedra.
Peculiarities in crystal morphology of minerals and their physical properties.
Defining minerals by means of solder tube (dry analysis). Defining minerals by
means of simple qualitative chemical reactions. Defining rocks by their external
characteristics. Petrographic analysis of refractory materials. Defining the length
of the deformation zone. Experimental defining of the timing. Theoretical
defining of the timing. Defining the stress state of the strip by constructing the
slip lines. Differential equation of equilibrium of longitudinal forces.

Study/exam
achievements

Exam + course paper

Forms of media

Power Point Presentation, slides, posters

Literature

1. bartu X., IIpunar A. Munepanorus 1 ctyaeHTos: Ilep. ¢ anrn. - M.: Mup,
2001. - 429 c.

2. Knenos A.C. 3aHuMareabHasi MUHEPATOTHYECKAst SHIUKIIOMETUS. -
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M.: [Tenaroruka-IIpecc, 2000. - 224 c.: un.
3. I'pynes A.Il. Teopus npokatku. U3a. 2-e, mepepad. u gom. - M.: UHTEpMeET
Wmxuaupunr, 2001.-280 c.:u.

Elective module Optional component

Module title:

Rolling production 1

Abbreviation, if
applicable:

Sub-heading, if applicable:

Disciplines Rolling production technology, heat treatment of rolled pipes

Semester: 6

Module coordinator: Bogomolov A.V., Zhakupov A.N.

Associate candidate of technical science, associate professor; senior lecturer
professor/lecturer

Language Kazakh, Russian

Classification within the| 5B070900 - «Metallurgy» (Bachelor’s programme) Optional component

curriculum;

Teaching format / class
hours per week during the
semester:

Total hours - 75; including Lectures —37,5 hours;

Practical —37,5 hours; tutorial - 45 hours.

Classes per week- 8; including

Lectures —2,5 hours, practice — 2,5 hours, tutorials - 3 hours; Number of
students - 75.

Workload:

Total hours - 240
Contact hours - 75, off-class hours - 165;
(tutorial - 45 hours, students’ self-study - 125 hours)

Credit points:

8 ECTS

Module
requirements

admission

Targeted learning outcomes:

to be aware of:

-theoretical foundations of rolling processes.

-methods of long steel, flat products and pipes producing at the metallurgical
plants and equipment design;

- the ways of thermal treatment of mill products and pipes;

- classification of mill products and pipes defects, their causes and methods of
its detecting.

to be able to:

-choose technological scheme of rolled metal production;

-choose technological scheme and modes of rolled products and pipes thermal
treatment;

- carry out the necessary technological calculations. to acquire practical skills
of:

- performing certain technological operations of pipes and thermal treatment
manufacturing;

- detecting defects of pipes;

- gathering, interpreting, presenting, discussing information and formulating
arguments in solving the problems of rolled metal production and thermal
processing with both specialists and nonspecialists in these areas.
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to be competent:
- in implementation of certain technological operations of pipe manufacturing.

Lecture content

Basics of the rolling process, and the main types of of rolled equipment
production. Assortment of profiles, rolling material and scheme of production.
Basic provisions of calibration of simple profiles roll. Technological process of
simple rolled profiles production. Equipment and manufacturing process for the
production of the semifinished steel. Production of lage, medium and bar steel
rolled stock. Characteristics of mill products quality and its defects. Quality
management and mill products shaping. Common questions of sheet steel
production. The raw materials and their preparation for the hot mill of steel sheet.
Technological processes of cold rolled steel sheet production. Production of
pipes and specialized profiles.

Practical classes content

Analysis of characteristics of continuously cast billets for production of rolled
products and their preparation for rolling. Analysis of the heating technology of
continuous cast steel billets for rolling. Analysis of the long products (rebar,
wire).production technology. Analysis of the specialized types of rolling
(grinding balls) technology. The brief characteristic of seamless pipes production
technology. Metrological provision of technological processes of rolling
production and its automatization. Analysis of the quality of the long products.

Study/exam
achievements

Exam + course paper

Forms of media:

Power Point Presentation, slides, posters

Literature

1. [Janmuenxko H. C. Texnomorus TpyOHOTO mpowm3BoixctBa - M. : UHTepmer
Umxuaupuar, 2005. - 478 c.

2. Illesakun }0.®D. [IpousBonctBo Tpyo - M.: Uarepmer Unxunaupusar, 2005.
3. KanaeB A.T., TokxranaeBa A.A., [IpumakoB M.E. OcHOBBI KBaJHMMETPHH.
VueOnuk. - Acrana, 2007. - 308 c.

4. Ma3yp U.W. Yopaenenue kauectBoM. Y4eb. mocodue. - M. : Omera- JI, 2008 -
399 c.

Elective module Optional
component

Module title:

Rolling production 2

Abbreviation, if
applicable:

Subheading (if applicable)

Disciplines Equipment of Metal forming

Semester: 6

Module coordinator: Bogomolov A.V., Abcalyamova D.R

Associate candidate of technical science, associate professor; senior lecturer
professor/lecturer

Language Kazakh, Russian

Classification within
the curriculum:

5B070900 - «Metallurgy» (Bachelor’s programme)
Optional component

Teaching format /
class hours per week

Total hours —37,5; including:

Lectures —22,5 hours;
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during the semester:

Practical classes - 15 hours; tutorial - 30 hours.
lasses per week- 4,5; including Lectures — 1,5 hours, practice - 1 hour, tutorial -
2 hours. Number of students - 75.

Workload:

Total hours - 120
Contact hours —37,5, off-class hours — 82,5;
(tutorial - 30 hours, students’ self-study —52,5 hours)

Credit points:

4 ECTS

Module admission
requirements

Targeted learning
outcomes:

to be aware of:
- the design and operation of pipe rolling shops equipment; tendencies of the
development of equipment construction of rental and tube shops; to know:
modern methods of mechanization and automation of the production process of|
rolled pipes, operating principle, work processes, its design, calculation of the
equipment and its components.
to be able to:
exploit the manufacturing equipment, to undertake specific tasks by choosing,
improving and implementing of equipment including automatic equipment, to
make technical assignments for rolling mills design. to acquire practical skills of:
- performing certain technological calculations of pipe rolling equipment
shops;
- gathering, interpreting, presenting, discussing information and formulating
arguments in solving the problems of construction of the equipment of rolling
and pipe shops with both specialists and nonspecialists in these areas.
to be competent:
- in design and operation of the equipment of pipe and rolling shops; tendencies
of construction development.

Lecture content

Classification of rolling mills and their working stands. Types and structure of
the equipment of the main lines of the rolling mills. The main drive of the rolling
mills. The equipment for rolling transportation. The equipment for supplying
metal to roll stands of working rollers. The equipment for rolling cutting and
straightening. The equipment of pipe shops. The piercing mill. The automatic
mills. Continuous tube-rolling mills. Pilgrim mills. The rolling mills. Pressure
reducing and sizing mill. Pressure reducing and sizing mills. Units for cold
rolling, drawing and extrusion of pipes. Aggregates for the production of welded
pipes. Rolling mills for special purposes. The equipment of drawing plants wire.
Aggregates of etching, coating, heat treatment, packing and strapping of the hire.
Prospects for the development of metal forming equipment.

Practical classes content

The equipment types and the main lines of the rolling mills. Working stands and
its drive. Equipment for the transportation rolling. The equipment for metal
supplying to the working roll stands. Machines for rolling cutting. Aggregates of
heat treatment and accelerated cooling of rolling. Rolling mills and machines for
the production of seamless pipes.

Study/exam
achievements

Exam

Forms of media

Power Point Presentation, slides, posters
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Literature

1. MammmnocTpoenune. Dunukinoneaus B 40 tomax. Tom V-5 Mammnb

W arperaThl METAJLTYPTUYECKOTO MMPOU3BOJCTBA. - M.:
Mammunoctpoenue, 2004 - 912 c.

2. TexHonorus TpyOHOTO MTPOU3BOJCTBA: YUEOHUK AJIS BYy30B/
Hanuenxo B.H., Konukos A.Il.,. Pomannes b.A, Camyces C.B. - M.:
WnTepmer Muxunupunr, 2002. - 640 c.

Elective module Optional

component

Module title:

Rolling production 3

Abbreviation, if
applicable:

Sub-heading, if applicable:

Disciplines Pipe production technology, Quality of the product and qualimetry.
Semester: 7

Module coordinator: Serzhanov R.1., Yksan Zh.M

Associate candidate of technical science, professor

professor/lecturer

Language Kazakh, Russian

Classification within the| 5B070900 - «Metallurgy» (Bachelor’s programme) Optional component
curriculum;

Teaching format / class
hours per week during the
semester:

Total hours - 90; including:

Lectures - 60 hours;

Practical - 30 hours; tutorials - 45 hours.

Hours per week - 9; including
Lectures - 4 hours, practice - 2 hours , tutorials - 3 hours Number of students -
75.

Workload:

Total hours - 300
Contact hours - 90, off-class hours - 210 hours; (tutorials - 45 hours, students’
self-study - 165 hours)

Credit points:

10 ECTS

Module admission

requirements

Targeted learning outcomes:

to be aware of: theoretical foundations of rolling processes; methods of
producing pipes in steel mills and construction of equipment; classification of
pipes defects, their causes and methods of detection; methods of rolling pipes
quality control;
to be able to: choose the technological scheme of pipes production; choose the
means of rolling pipes quality control; carry out the necessary technological
calculations. to be able to:
-perform separate processing operations of pipes production;
- detect tubes defects;
gathering, interpreting, presenting, discussing information and formulating
arguments in solving the problems of pipe production both with specialists and
non-specialists in these areas.
to be competent:
- in the implementation of the individual technological operations of
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pipes manufacturing.

Lecture content

Seamless and welded pipes. The history of tubular products usage. Section One.
Seamless pipe. Chapter 1. General issues of seamless steel tubes production. Pipe
production technology in aggregates with automatic mill. Production of pipes in
aggregates with continuous mill. Production of pipes in aggregates with pilgrim
camp. Firmware of pipes and billets on the presses. Technology of welded steel
pipes production. General questions of welded pipes. Technological preparation
of production of welded pipes. Indicators of the quality of industrial products.
Procedure for selection of consumer properties and quality indicators. Types of
quality control. Assessment of the level of product quality. Key technologies of
qualimetry. Quality assurance methods. Differential method for assessing the
level of product quality. Assessment of the different conditions of the products.
Assessment of the diverse products quality level. Determination of quality
indices for different levels of industry management.

Practical classes content

The main technological parameters and methods for their determination.
Calculations tables and rolling mills settings. Calibration of process tool. Method
of the table of rolling and deformation modes calculation. Calculation of the
instrument calibration and its rolling speeding. Manufacture of welded pipes. A
continuous process of tubes and profiles forming. Options of radial, oval and
double radial forming rolls calibration. Procedure for selection of consumer
properties and quality indicators. Assessment of the level of quality expertise and
differential methods. Assessment of the level of quality of diverse products.
Defining quality indices of heterogeneous products.

Study/exam
achievements

Exam

Forms of media

Power Point Presentation, slides, posters

Literature

1. Manuenko H. C. Texnomorus tpyOHOTO mpousBoactBa - M. : MHTepmerT
Wrxunupusr, 2005. - 478 c.

2. Illesakun 10.®. IIpousBonactBo Tpy6d - M.: Untepmer Unxunupusr, 2005.
3. Kanae A.T., Tokranaea A.A., Ilpumakor M.E. OCHOBBI KBaJIMMETpHH.
VueOnuk. - Acrana, 2007. - 308 c.

4. Ma3yp U.W. Yopaenenue kauectBoM. Y4e0. mocodue. - M. : Omera- JI, 2008 -
399 c.

Elective module Optional
component

Module title:

Rolling production 4

Abbreviation, if
applicable:

Sub-heading, if applicable:

Disciplines Corrosion and Protection of Metals
Semester: 7

Module coordinator: Artamonov V.P., Sembayev N.S
Associate professor, candidate of technical science

professor/lecturer
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Language Kazakh, Russian

Classification within the| 5B070900 - «Metallurgy» (Bachelor’s programme) Optional component
curriculum:

Teaching format / class| Total hours - 45; including Lectures - 15 hours;

hours per week during the
semester:

Practical - 30 hours; tutorials - 30 hours.

Hours per week- 5; including
Lecture - 1 hour , mpaktuka - 2 hours, tutorials - 2 hours Number of students -
75.

Workload:

Total hours hours- 150
Contact hours - 45, off-class hours - 105;
(tutorials - 30 hours, students’ self-study - 75 hours)

Credit points:

5 ECTS

Module
requirements

admission

Targeted learning outcomes:

To be aware of: the basics of the theory of chemical and electrochemical
processes of interaction of metals with a corrosive environment used in
engineering methods of metals protection from corrosion.

To know: basic terms and definitions in accordance with GOST 527268
"Corrosion of metals. The terms ", the reasons of metal fracture under the action
of a corrosive environment, natural and artificial (industrial) corrosion
protection, chemical and electrochemical processes of the interaction of metals
with a corrosive environment, the theory and methods of protecting metals from
corrosion.

Be able to: classify corrosion processes in accordance with GOST 5272-68,
conduct corrosion tests, including determining the corrosion resistance of metal
in certain corrosive environments. To be able to: select and justify the various
options for protecting metal products from corrosion.

To be competent: in metal products corrosion protection.

Lecture content

General Terms. Chemical corrosion. Electrochemical corrosion. Electrochemical
protection of metals against corrosion. Metal coatings as protection of metals
against corrosion. Chemical reduction as a method of applying metallic coatings.
Inorganic non-metallic coating. The paintwork. Polymer coatings. Ecological
problems of technological processes of protective coatings. Helpful using of
corrosion processes in non-ferrous metallurgy.

Practical classes content

Basic terms and definitions in accordance with GOST 5272-68 "Corrosion of
metals. Terms." Measurement of electrochemical potentials of the compensation
method. Galvanizing. Anodizing aluminum.

Study/exam
achievements

Exam

Forms of media

Power Point Presentation, slides, posters

Literature

1. Huxutun .M., Hypmarau6eros JK.O., A6cagukopa K.JK. Koppo3us u 3amura
MeTauioB. YueOHoe nocobue. Aktode: PUO AY um.K.)Kybanosa, 2000.-52c.

2. Hukutun [''M. TazoBas koppo3us. YueOHOoe mocobme. Akrode: PO AY
uM.K.2Ky6anoBa,2000.-82c.
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Elective module Optional

component

Module title:

Eduactional Internship

Abbreviation, if
applicable:

Sub-heading, if applicable:

Disciplines Eduactional Internship

Semester: 2

Module coordinator: Kenbeilova S.Zh

Associate Master of sciences, senior lecturer

professor/lecturer

Language Kazakh, Russian

Classification within the| 5B070900 - «Metallurgy» (Bachelor’s programme) Optional component
curriculum:

Teaching format / class
hours per week during the
semester:

Total hours hours - 60; Students number - 75 genn.

requirements

Workload: Total hours - 60
Credit points: 2 ECTS
Module admission

Targeted learning outcomes:

Practical training is carried out in order to acquire skills of work by students with
PC and computer applications in the field of metallurgy. Practice is held in
computer rooms and laboratories of the department of metallurgy, etc.

During the practice the student have to:

- get acquainted with the technological processes of ferrous metallurgy, applied
in the enterprise.

- get acquainted with the implementation of technological process;

- analyze the technology, taking into consideration the given products and tools
material, the number of operating steps, the degree of mechanization and
automation;

- be aware of the ways of introducing new equipment and advanced technology
to improve the technical and economic indicators of production;

- to use technical documentation;
- be able to use modern facilities of text and graphic documents design.

Lecture content

Practical classes content

Study/exam
achievements

Report

Forms of media

Power Point Presentation, slides, posters

Literature

1. D. AxGepame, II.M. MonnabekoB. XHUMHIIBIK TEXHOJOTHUSHBII HEM3II
[porecTepi )KIHE anmaparTapsl - AJIMaTHL.
2. bacop A.l1. Mexanunueckoe 000pya0BaHHE 000TaTUTEIBHBIX (haOpUK 3aBOJIOB

TSIKEJIBIX IIBETHBIX METAJIJIOB. - M.: MeTameprI/m.

74



Elective module Optional

component

Module title:

Work experience internship

Abbreviation, if
applicable:

Sub-heading, if applicable:

Disciplines Work experience internship

Semester: 4, 6

Module coordinator: Ibrayeva O.T.

Associate candidate of technical science, professor

professor/lecturer

Language Kazakh, Russian

Classification within the| 5B070900 - «Metallurgy» (Bachelor’s programme) Optional component

curriculum:

Teaching format / class
hours per week during the
semester:

Total hours - 300;
Number of students - 75 ueun.

Workload: Total hours - 300
Credit points: 10 ECTS
Module admission

requirements

Targeted learning outcomes:

Work experience internship is conducted to obtain practical skills, study features
of the technology of metallurgical processes, design documentation; venue of
practice: metallurgical enterprises, scientific organizations, enterprises and
universities laboratory.

The main objectives of the practice are:

- practical study of technological process of alumina, steel, rolled steel
production and applicable technological equipment and materials, means of
automation;

- a detailed examination of the technological documentation used in alumina,
steel, rolled production;

- study of technical and economic parameters, organization and its management,
issues of standardization and control; acquaintance with the structure of the
company, its departments and the quality of products services;

- gathering of materials needed to the course and the graduation project.

Lecture content

Practical classes content

Study/exam
achievements

Report

Forms of media

Power Point Presentation, slides, posters

Literature

1. B3. AxOGepmueB, III.M. MonnabexkoB. XUMHUSIIBIK TEXHOJOTHSIHBII HEIM3I
[porecTepi )KIHE anmapaTTapsl - AJIMaThl.
2. bacoB A.U. Mexanunueckoe 000pyIoBaHUE 00OTaTUTENBHBIX (haOpuK
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3aBOJIOB TSDKEJBIX IBETHBIX METAJJIOB. - M.: MeTaJ’IJ’IypI‘I/Iﬂ.

Elective module Optional component

Module title:

Pre-diploma internship

Abbreviation, if
applicable:

Sub-heading, if applicable:

Disciplines Pre-diploma internship

Semester: 8

Module coordinator: Ibrayeva O.T

Associate Candidate of technical science, associate professor
professor/lecturer

Language Kazakh, Russian

Classification within the

curriculum;

5B070900 - «Metallurgy» (Bachelor’s programme) Optional component

Teaching format / class
hours per week during the
semester:

Total hours - 480;
Number of students - 75 ugeun.

Workload:

Total hours - 480

Credit points:

16 ECTS

Module
requirements

admission

Targeted learning outcomes:

Pre-diploma practice is to prepare students to the practical work as an engineer,
as well as for the selection of the necessary materials and documents relating to
the graduation project (work); the venue practice: metallurgical enterprises,
scientific organizations, enterprises and universities laboratory.
The main objectives of the practice are:
- depth research and comprehensive analysis of the technologies for the
production of steel products used by metallurgical facilities, means of
mechanization and automation of its production and exploitation.
- management system of the workshop study, planning of economy of
production, organization of the continuous technological process of the
enterprise.
- technical services department study , organization of work on standardization
of production processes and quality control study, organization of labor and the
environment.
-introduction into the research works in the field of steelmaking technology
engaged into the enterprise, introduction with the achievements of science and
technology, embedded and planned for implementation.
Introduction to marketing and management system, organization of planning
and economic department of the enterprise, the study of the basic technical and
economic performance of the enterprise, gathering the necessary materials
needed to graduation project in accordance with the assignment for diploma
design.
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Lecture content

Practical classes content

Study/exam
achievements

Report

Forms of media

Power Point Presentation, slides, posters

Literature

1. DKOHOMHMKA W OpraHU3alus MPOU3BOACTBA B JUIUIOMHOM IMPOCKTHPOBAHUU:
YuebHoe mocobue ans By3oB / 0308 O. B., ®@. U. llenunos, A. I'. Illnees. - M.:

MeTamuryprus.
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List «Modules Reference»

Basic disciplines
Compulsory componeni

t, elective component

Module title:

Theory and practice of scientific research 1

Abbreviation, if applicable:

Sub-heading, if applicable:

Disciplines Foreign Language (professional), History and Philosophy of Science, Business
Kazakh language

Semester: 1,2,3

Module coordinator: Bykov P.O., Nevmerzhitski S.V.

Associate professor, candidate of technical science

professor/lecturer

Language Russian, Kazakh, English

Classification within the
curriculum:

6MO070900 - «Metallurgy» (Master’s programme) Compulsory component

Teaching format / class
hours per week during the
semester:

Total hours —112,5; including Lectures - 15 hours;

Practical —97,5 hours;

Magisters’ self-study - 90 hours.

Hours per week- 13,5; including:
Lecture - 1 hour , practice —6,5 hours, magisters’ self-study - 6 hours Number
of students - 4.

Workload:

Total hours - 360
Contact hours —112,5, off-class hours —247,5
(tutorials - 60 hours, magisters’ self-study — 187,5 hours)

Credit points:

12 ECTS

Module admission
requirements

Targeted learning
outcomes:

To be aware of: contradictions and socio-economic impacts of globalization; the
role of science and education in public life; modern trends in the development of
scientific knowledge; the current methodological and philosophical problems off
science. To know: the methodology of scientific cognition; principles and
structure of the scientific organization activity.

To be able to: use this knowledge to the development and application of original
ideas in the context of scientific research; critically analyze existing concepts,
theories and approaches of processes and phenomena analysis; integrate the
knowledge which was gained in the framework of different disciplines to solve
research problems in the new unfamiliar conditions; through the integration of
knowledge we make judgments and decisions based on incomplete or limited
information; fluency in a foreign and Kazakh language at a professional level,
which will allow to carry out research and implement teaching of special subjects
in universities.

To be competent in: professional communication and intercultural
communication; oratory skills, correct and logical design of their thoughts orally
and in writing.

Lecture content

Education concept and its philosophical status. Ideological and
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methodological foundations of philosophy of education. The ideology of
education. The main ideas of education in the history of philosophy. Ontology of
education. Axiology of education. The logic of education. Methodology of
education. Ethics education. Policy in the sphere of education. Aesthetic
education.

Practical classes content

Philosophy of education as a practical philosophy; General reflection;
presentation of pedagogical consciousness; revived scientific pedagogy;
interdisciplinary and integrative science. Object, subject, structure and functions
of education philosophy. Ideas of enlightenment and education for human
philosophy in the modern times. Postmodern education strategy. Russian
tradition of philosophy in education. Philosophy and pedagogy of education and
upbringing. It has holistic view of education. The concept, nature, essence,
functions of education. Education is as a value, system, process, activity, result.
Identity in culture. Civilized and uncivilized (primitive, primary) education
system. Eastern and Western educational systems. Basic educational strategies
are idealism and realism (materialism), pragmatism, existentialism, humanistic
(non-legislative) paradigm. The spiritual search and spiritual crisis of soul
disease: neurosis, alcoholism, drug abuse, and education. Education and the
Church. Education and gender. Classical, non-classical and post non-classical
stages as structural evolution of science: basic concepts and principles. Parent
school is a experience of the “initial” period and principle of continuity and a
healthy society (E. Fromm, K. Horney, A. Maslow, J. Ledloff). The logic of
education by S.I. Gessen. The logic of science- based education BS Gershunski.
Deductive and inductive logic of the education. Alienation and cooperation (co-
authorship) in education. The social role of the teacher. An aesthete, a moralist, a
thinker in the educational space. Information, informative-creative and creative
model of education. Verbal and nonverbal communication. Communication
barriers. The art of listening. Individual approach to students, interaction with
different personality types. Explanation and understanding. Science understood.
Three world understanding (A. A Brudnyi). Truth and lies in communication.
Educational policy of the Government. The educational system tasks of the RK.
Educational programs and terms of education in the Republic of Kazakhstan. The
Lisbon Convention of 1997. National education is a main thing in the context of
globalization and internationalization. The role of education in the formation of
world culture. Man as “symbolic animal” (E. Cassirer, S. Langer). Man as
“symbolic animal” (E. Cassirer, S. Langer). Discursive and presentational
symbolism. Ergonomics in education. Teaching skills: teacher as a director, an
actor, a designer, a psychologist of pedagogical process. Business etiquette,
image, fashion in the field of the education. Dynamics of culture: oral, book and
screen.

The international contacts are important part for younger specialist’s professional
life. Meetings, arrangements, telephone conversation. Negotiations, professional
debates, presentations and conferences. Business correspondence (resume, cover
letter, letter of recommendation; complaints, requests, request for information, a
letter-confirmation, orders, contracts, etc.). International programs and projects.
The University's international cooperation. Metallurgy and
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basic scientific directions in metallurgy. Basic concepts and definitions in the
scientific field. General information about construction materials and
Metallurgical science in Kazakhstan and abroad: history, modern condition and
prospects. Scientific researches in the field of equipment and technology of
production of cast iron, steel, aluminum, ferroalloy, foundry production and their
processes and rolled tubes.

Study/exam
achievements

Exam

Forms of media

Power Point Presentation, slides, posters

Literature

1. Meccep, A. Beenenue B Teoputo nosHanus.- M3a. 2-e, crep..- M.:KomKHura.
- 2007.-184 c.

2. bepnseB, H. Camonosnanue.- M.:DKCMO. Camomno3snanue.-2008.- 639 c..-
(AHTOJIOTHUS MBICIIH)

3.  Tapacos, 0. H.Owumocodckne mpodiaemsr
HayK:y4eO. JUIS  aclHpaHTOB.- BopoHex:[0.H.].
MpOoOJIEeMBI COITHATBHO-TYMaHUTapHBIX Hayk.-2008.-208 c.

4. PaucoBa A.b., Mykanosa JI.)K., Hemenkuii s3p1k. MeToaudeckoe mocooOue
UTsT CTYAGHTOB crnenmainbHOCTel «Du3nka», «Matemaruka», «MHbDOopMaTukay,
[T'Y um. C. Topatireiposa: 2006.

5. Pyccko-aHrino-HeMenko-(ppaHIy3cKuit MeTaJLTypTHYeCKUI CIIOBapb.
OcHoBuble TepMuHbl. Ox. 5000 cnoB. - 2-¢ uznanue, crepeorui. - M. : PYCCO,
2006. - 360 c.

6. The 300 t EAF meltshop at the new Iskenderun minim / MPT International,
Ne 2, 2008. - P. 52 - 58.

7. Sprachkurs Deutsch 2. Verlag Moritz Diesterweg Gmbh. Stutgartt: 2001

8. Dialog in Beruf. Max Hueber Verlag. Munchen: 2009.

9. Themen 2. Kursbuch. Lehrwerk fur Deutsch als Fremdsprache. Max Hueber
Verlag. Munchen: 2001.

COIMMAJIbBHOTYMAaHHUTAapPHbBIX

nmocobue duocodckue

Basic disciplines
Compulsory componeni

t, elective component

Module title:

Foundations of higher education

Abbreviation, if applicable:

Sub-heading, if applicable:

Disciplines Psychology, Pedagogy

Semester: 1

Module coordinator: Burdina Ye.l.

Associate Professor., doctor of pedagogical sciences
professor/lecturer

Language Russian, Kazakh

Classification within the
curriculum:

6M070900 - «Metallurgy» (Master’s programme) Compulsory component

Teaching format / class
hours per week during the
semester:

Total hours - 75; including Lectures - 45 hours;
Practical - 30 hours;

Tutorials - 60 hours.

Hours per week- 9; including
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Lecture - 3 hour s, practice - 2 hour, tutorials - 4 hours number of students - 4

Workload:

Total hours - 240
Contact hours - 75, off-class hours - 165;
(tutorials - 60 hours, students’ self-study - 105 hours)

Credit points:

8 ECTS

Module admission
requirements

Targeted learning
outcomes:

To be aware of: professional competence of a high school teacher. To know:
students’ psychology of cognitive activity in the learning process; psychological
methods and means to improve the efficiency and quality of learning.

Be able to: apply knowledge of pedagogy and psychology of higher education in
its educational activities; use interactive teaching methods. To be able to:
implement educational and pedagogical activity on credit technology of training.
To be competent: in the field of scientific and scientific-pedagogical work in
higher educational institutions; in questions of modern educational technologies.

Lecture content

There are theoretical, methodological and historical bases of pedagogics. The
development of higher education in the modern world. The theory of learning in
higher education (didactics). Modern approaches to the content of higher
education. Forms and methods of training in the higher school. Educational work
in higher school. Psychological counseling to students and teachers.

The subject of psychology goal, objectives. Psyche and consciousness. The
concept of personality. The structure of personality. The modern theory of
personality. The concept of activity. The communication. Sensation and
perception. The memory. Thinking and speaking. Attention. The imagination.
Feelings and emotions. The will. Temperament. The character. Ability. Subject
and objectives of age psychology. The problem of age. Socio - psychological
characteristics of large social groups.

Practical classes content

Methodology of science. The historic nature of pedagogy. Pedagogy of higher
school, its connection with andragogy. The main tendencies of education
development in the conditions of globalization of economy. The crisis of
education in the modern world. Paradigms of education pedagogical and
andragogical, acmeological and other methodological basis of training process in
the higher school. Pedagogical process as a system characteristic element of
pedagogical system. The nature, structure and main components of the training
process in the higher school. The basic theory of the formation of the content of
education (material, formal and the like) theory of modern education content (V.
V. Kraevsky, I. A. Lerner, and M. N. Skatkin).

Contents education and their characteristics. Traditional and innovative forms of
education. Classification of methods. Methods of teaching in higher school. The
method of complete knowledge is the basis of education. The graduate school as
a social institution. Educational work in higher school, as the process of
professional socialization of the future specialists. The main directions of
curator’s systematic work.
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Implementation of the credit system of study abroad (problems and benefits).
The introduction of the credit system in the Republic of Kazakhstan. Preparation
of teaching materials in conditions of the credit system.

The subject of psychology goal, objectives. Psyche and consciousness. The
concept of personality. The structure of personality. The concept of activity. The
communication. Feelings and emotions. Socio - psychological characteristics of
large social groups.

Study/exam
achievements

Exam

Forms of media

Power Point Presentation, slides, posters

Literature

1. Bomanes A. A. JInynocts u odmenue. - M., 2000.

2. Brirotckuii JI.C. Cobpanne counHenuii B 6 Tomax -M., 1986.

3. Beirorckuii JI.C. Ilcuxonorus - M., 2002.

4. Bacunbes 1. A., Tuxomupos O. K. Omornuu u meinuienue. -M., 1980.

5. Banxanckuii, O.C., HaymoB, A.U. Menemxment,- M.: @upma ['apaapunu,
2004,

6. ba6wimes C.5. bnouno-monyneHOe oOydenue. M., 1997.

7. be3pykosa B.C. Ilenaroruka. - ExatepunOypr, 1994.

bepmsieB H.A. Camomnoznanue. M., 1990.

Basic and majors disciplines Elective component

Module title: Theory and practice of scientific research 2
Abbreviation, if
applicable:
Sub-heading, if applicable: | -~
Disciplines Teaching Methods of Metallurgical Processes Theory, Diagnosis of technical
objects
Semester: 1,2
Module coordinator Smailova N.T., Artamonov V.P.
Associate Professor, doctor of technical sciences
professor/lecturer
Language Russian, Kazakh

Classification within the

curriculum:

6MO070900 - «Metallurgy» (Master’s programme) Compulsory component

Teaching format / class
hours per week during the
semester:

Total hours -75; including Lectures - 37,5 hours;

Practical —37,5 hours;

Tutorials - 60 hours.

Hours per week- 8; including

Lectures - 2,5 hours, practice - 2,5 hours, tutorials - 4 hours Number of students
-4,

Workload:

Total hours - 240
Contact hours - 75, off-class hours - 165;
(tutorials - 60 hours, students’ self-study - 105 hours) -

Credit points:

8 ECTS

Module
requirements

admission
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Targeted learning
outcomes:

To be aware of: research methods and diagnosis of metals and alloys, also their
use in research activities; methods of teaching special subjects.

To know: methods for the determination of hardness, strength, plastics and
performance properties of metals and alloys; methods of metallographic studies
of metals and alloys; methods and means of improving the efficiency and quality
of education in special disciplines. To be able to: apply the methods of
investigation and diagnostics of metals and alloys in research activities; to apply
interactive methods of teaching and view presentations on special disciplines and
scientific activity.

To be able to: implement their own research using the methods of determining
the hardness, strength, plasticity, operational properties and metallographic
analysis of metals and alloys; implementation of educational and pedagogical
activity on credit technology of training. To be competent: in the research field,
namely structure and properties of metals and alloys; methods of teaching special
disciplines.

Lecture content

Classification of study methods of structure and properties of metals and alloys.
Determination methods of mechanical and service properties of metals.
Metallographic techniques of metals and alloys. Diagnostics service failures
pipes for various purposes. General information about nondestructive control of
microstructure of metal. There are metallographic methods of nondestructive
testing microstructure through portable microscopes. Moreover there are
metallographic methods of nondestructive testing microstructure by replicas.
Modern approaches of higher education metallurgical direction.

Practical classes content

It consist study of determination methods of hardness, strength and plastic
properties of metal. In addition, there are In addition, there are studies of
methods for determining the operational properties of metals and alloy, NDT
methods microstructure through portable microscopes. They learn metallographic
study of NDT methods microstructure of metals and alloys by replicas.
Development of educational material for specialty disciplines “Metallurgy”,
interactive training material for specific topics lectures, practical classes, study
techniques conducting laboratory classes on methods to determine mechanical
performance properties of metals, metallographic studies of metals and alloys.

Study/exam
achievements

Exam

Forms of media

Power Point Presentation, slides, posters

Literature 1. Apramonos B. II. J[MarHOCTUPOBAHHE TEXHUYECKUX OOBEKTOB 110 CTPYKTYPE
MeTasuia : MoHorpadus. - [laBmonap : Kepeky, 2013. - 224 c.
2. AprtamonoB B.B., Apramonos B.II. OnTumunzanus KOHTPOJISI U TEXHHYECKOM
MUATHOCTHKH TEIUIOdHEepreTndeckoro obopynosanus. - CII6.: Hayka,2009.- 191
C.

Majors t, an elective component

Compulsory componeni

Module name:

Fundamentals of scientific activities in metallurgy

Abbreviation, if
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applicable

Sub-heading, if applicable

Training activities /
training courses
disciplines, if applicable

Current and future technologies of processing of raw materials in ferrous and
non-ferrous metallurgy, Mathematic modeling of the metallurgical processes,
Special chapters in the theory of metallurgical processes.

Semester:

1,2

Module coordinator:

Ibraev I.LK

Associate professor /
Lecturer:

Professor, Doctor of Technical Sciences

Language:

Russian, Kazakh

Classification within the
curriculum:

Master's specialty 6M070900 - «Metallurgy» Compulsory component, an
elective component

Teaching format / class
hours per week during the
semester:

Total contact hours —127,5; including:

Lectures - 82,5 hours;

Practical classes - 45 hours;

Tutorials - 120 hours.

Hours in a week - 16; including:
lectures - 5,5 hours, practice - 3 hours, tutorials - 8 hours Number of students -
4

Workload:

Total hours - 420
including contact hours -127,5, off-class hours —292,5 (office tutorials - 120
hours, MSS -172,5 hours)

Credit points:

14 ECTS credits

Requirements under the

examination
regulations:
Targeted learning To have an understanding of the theory of metallurgical processes; stages of
outcomes: research; planning of the experiment and the treatment of the results; promising

areas of research in the field of metallurgy.

To know: theoretical foundations of metallurgical processes, procedures for
research, planning methods and processing of experimental results in metallurgy,
main promising areas of research in metallurgy.

To be able to: apply acquired knowledge in conducting own research in
improving processes in metallurgy.

To have the skills to: carry out own research in metallurgy, using scheduling
techniques and processing the results of experiments.

To be competent: in the field of theoretical and experimental studies of
metallurgical processes.

Content of lectures

Theoretical Foundations of metallurgy. Classification of metals, ores,
metallurgical processes. Melting and crystallization. Theoretical Foundations of
evaporation and condensation processes. Structure and properties of oxide melts.
Basics of redox processes. Theoretical bases of processing sulfides.
Thermodynamics and Kkinetics of leaching. Fundamentals of the theory of
separation of liquid and solid phases. Basics of extraction processes. Electrolysis
of molten salts.

Stages of research. Theoretical and experimental studies and their characteristics.
Simulation in research. General methodological issues of mathematical
modeling. Similarity as a theoretical basis for modeling. Mathematical

description of the physical laws. Experimental

85




and statistical methods of mathematical description. Hardware and practical
modeling techniques.

Promising research directions in the various sectors of metallurgy. Development
of the theory and practice of producing pig iron, steel, ferroalloys, non-ferrous
metals and alloys. Advanced production technology of metal with high value
added.

Content of practical classes

Calculation of the equilibrium composition of the gas phase in the carbon -
oxygen and assessment of its redox properties. Calculation of thermodynamic
properties (standard free energy, activity, equilibrium constants of redox
processes). Chart analysis of melting slag systems. Calculation of chemical
equilibria metallurgical systems. Calculation of Kinetic parameters of the
reaction. Calculation of reaction order. Planning univariate and multivariate
experiment. Processing the results of experiments. Regression analysis, etc.

Study / exam
achievements:

Exam

Forms of media:

Presentations of Power Point, slides, posters

Literature

1. HlamenspxanoBa H.A. OCHOBBI IUTAHMPOBAHUS IKCIIEPUMEHTA. - AJMATHI :
KasHTY um. K. Catmaena, 2002. - 182 c.

2. Kucunenko JI.E. MamuHbl 1 TeXHOJOTHs nuTeliHOoro mpoussojactsa. KHUP:
yueOHO-MeToaudeckoe nocodbue - M. : MI'TY, 2008 - 60 c.

3. MyxkanoB JI. Metamnyprusi Kazaxcrana: cocTosiHMe, WHHOBAI[MOHHBIN
[MOTEHIIMAl, TpeH pa3BuTHs. - Anmarsl, 2005. - 290 c.

4. JluarpaMMBbI COCTOSIHUS IBOWHBIX METAJUTMYECKHUX CHCTEM: CIIPABOYHUK B 3 -
x Tomax. T.1. [Tox pex. JIaxkumesa H.I1. M. : Mammuoctpoenue, 2006. - 991 c.

5.  JluarpaMMbl COCTOSIHUS JIBOWHBIX METAINTMYSCKUX CHCTEM: CITPABOYHUK B 3 -
x Ttomax. T.2. [Tox pex. Jiskumensa H.IT. M. : Mamunoctpoenune, 2006. - 1023 c.
6.
x Tomax. T.3. Kuura 1. ITox pen. Jlsxumesa H.II. M. : Mamunoctpoenue, 2006.
- 872 c.

7. JlmarpaMMBbl COCTOSTHUSI IBOWHBIX METAJUTMUYECKUX CHCTEM: CIIPAaBOYHUK B 3 -
x Tomax. T.3. Kuura 2. ITog pen. JIakumesa H.II. M. : Mamunoctpoenue, 2006.
- 448 c.

8. Mopaes W.K., AxGepmua A.A. Teopernueckue,
PKOJOTHYECKHE OCOOCHHOCTH TPOW3BOJICTBA HHU3KOYIJIEPOJMCTON CTalld IS
nmucToBoro mpokara. HaydHo-yueOHOoe mocobue. - Anmatel: HULL «EputbiM»,
2008 - 386 c.

9. Tneyrabymo C.M. Teopus MeETaUIypTHYECKHX IPOLECCOB.
rmocobue mis By30B. - Anmatel: m3ganue PUK mo yueOHON u MeTonmueckoit

JrarpaMMbl COCTOSIHUSI ABOMHBIX METAITMYECKUX CUCTEM: CIIPABOYHUK B 3 -

TCXHOJIOTUYCCKUEC H

VuebHOE

nurepatype, 2007. - 351 c.

Majors
Compulsory componeni

t, an elective component

Module name:

Perspective methods of foundry

Abbreviation, if applicable

Sub-heading, if applicable

Training activities /

Perspective methods of foundry
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training courses disciplines,
if applicable

Semester:

3

Module coordinator:

Suyundikov M. M., Bykov P. O.

Associate professor /Professor, candidate of technical sciences; associate professor, candidate of
Lecturer: technical sciences

Language: Russian, Kazakh

Classification within the| Master's specialty 6M070900 - «Metallurgy» Compulsory component, an
curriculum: elective component

Teaching format / class
hours per week during the
semester:

Total contact hours - 60; including:

Lectures - 30 hours;

Practical classes - 15 hours;

Laboratory classes -15 hours

Tutorials - 15 hours;

Hours in per week - 14; including:
lectures - 3 hours, practice - 1 hour,Laboratory classes -1 hour, tutorials - 1
hour, tutorials - 5 hours

Workload:

Total hours - 210
including contact hours - 60, off-class hours - 150 (office tutorials - 75 hours,
MSS - 75 hours)

Credit points:

7 ECTS credits

Requirements under the

examination

regulations:
Targeted learning To have an understanding the status and trends of technology foundry processes.
outcomes: To know: theoretical basis, the stages of research, planning and processing

methods of experimental research in the field of technology of casting processes.
To be able to: apply knowledge gained in conducting its own research on the
improvement of technological processes of foundry and casting of metals and
alloys.

To have the skills to implementation and execution of the results of our research
in the field of technology of casting processes.

To be competent: research on the technology of casting processes.

Content of lectures

Classification of casting techniques. Feature castings, ingots and billets.
Demands placed upon them in modern conditions. Classification and
characterization methods research process foundry. Scientific schools in this
area. Examples of research in the field of improvement of technological
processes foundry.

Content of practical classes

Study of the structure and properties of metals and alloys produced by different
casting techniques. Planning research to improve the process for making
castings, ingots and billets. Conducting experiments. Processing the results of
research, evaluation measurement uncertainty. Drawing up the final report on the
conduct of scientific research.

Study / exam achievements:

Exam

Forms of media:

Presentations of Power Point, slides, posters

Literature

1. CytongukoB M.M. OmpeneneHue IUIOMAaaN MEHOKEPAMHYECKUX (QHUIBTPOB,
YCTaHOBJICHHBIX B INTHUKOBOU cucteme/ Jluteitmuk Poccuu, - 2011, Ne6.
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2. Bykov P. O., Kanaev A. T., Bogomolov A. V., Reshotkina E. N. Reducing
the Central Porosity of Continuous-Cast Billet by Modification of the
Solidification Process. // Steel in Translation. - 2012. - Ne. 8. - Vol. 42 - P.
643-645.

3. CyroHgukoB M.M. Pecypc paboTbl TNeHOKepaMHUYeCKUX (DHUIBTPOB IS
ciurasos/MHHOBaMU MaTepualiOBEeIeHNN |
MeTaJUTypruu: marepuansl 1-i MexayHapoAHON MHTEpPAaKTHBHONM Hay4HO-
IPAKTUYECKOH KOH(epeHLUN. ExarepunOypr: YP®Y wum. IlepBoro
IIpesnnenra PO b.H.Eapinaa, 2012.

JINTbA AJIFOMHHHECBBIX B

Majors Compulsory
componeni

t, an elective component

Module name

Modern state and ways of development of ferrous metallurgy

Abbreviation (if
applicable)

Sub-heading (if applicable)

Training / courses ofModern state and ways of development of ferrous metallurgy
academic  disciplines  (if

applicable)

Semester: 3

Module coordinator Ibrayev I.K.

Associate professor/PrOfessor' doctor of technical sciences

lecturer

Language Russian, Kazakh

Classification within the

curriculum

Magistracy of specialty 6M070900 - «Metallurgy» Component selection

Teaching format / class
hours per week during the
semester:

Total contact hours - 60; including:
Lectures - 30 hours;
Practical classes - 30 hours;
Tutorials - 75 hours.
Hours per week - 10; including:
lectures - 2 hours, practice - 2 hours, tutorials - 5 hours Number of students - 4.

Workload:

Total hours - 210
including contact hours - 60, off-class hours - 150 (office tutorials - 75 hours,
MSS - 75 hours)

Credit points:

7 ECTS credits

Requirements under the
examination
regulations:

Targeted learning outcomes:

To have an understanding of the theory of metallurgical processes; stages of
research; planning of the experiment and the treatment of the results; promising
areas of research in the field of metallurgy.

To know: theoretical foundations of metallurgical processes, procedures for
research, planning methods and processing of experimental results in metallurgy,
main promising areas of research in metallurgy.

To be able to: apply acquired knowledge in conducting own research in
improving processes in metallurgy.

To have the skills to: carry out own research in metallurgy, using
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scheduling techniques and processing the results of experiments.
To be competent: in the field of theoretical and experimental studies of
metallurgical processes.

Content of lectures:

Theoretical Foundations of metallurgy. Classification of metals, ores,
metallurgical processes. Melting and crystallization. Theoretical Foundations of
evaporation and condensation processes. Structure and properties of oxide melts.
Basics of redox processes. Theoretical bases of processing sulfides.
Thermodynamics and Kinetics of leaching Fundamentals of the theory of
separation of liquid and solid phases. Basics of extraction processes. Electrolysis
of molten salts.

Stages of research. Theoretical and experimental studies and their characteristics.
Simulation in research. General methodological issues of mathematical
modeling. Similarity as a theoretical basis for modeling. Mathematical
description of the physical laws. Experimental and statistical methods of
mathematical description. Hardware and practical modeling techniques.
Promising research directions in the various sectors of metallurgy. Development
of the theory and practice of producing pig iron, steel, ferroalloys, non-ferrous
metals and alloys. Advanced production technology of metal with high value
added.

Content of practical
classes:

Calculation of the equilibrium composition of the gas phase in the carbon -
oxygen and assessment of its redox properties. Calculation of thermodynamic
properties (standard free energy, activity, equilibrium constants of redox
processes). Chart analysis of melting slag systems. Calculation of chemical
equilibria metallurgical systems. Calculation of kinetic parameters of the
reaction. Calculation of reaction order. Planning univariate and multivariate
experiment. Processing the results of experiments. Regression analysis, etc.

Study / exam
achievements:

Exam

Forms of media:

Presentations of Power Point, slides, posters

Literature

1. MyxkanoB JI. Meramtyprua KazaxctaHa: cOCTOSHUE, WHHOBAlLlMOHHBIN
[OTeHLIMAJ, TPEH pa3BuTHs. - Anmartsel, 2005. - 290 c.

2. Uopaes MN.K., AxbGepaun A.A. Teoperuueckue, TEXHOJIOTHYECKHE H
HKOJIOTHYECKHE OCOOCHHOCTH MPOM3BOACTBA HU3KOYIJIEPOAUCTON CTamW i
nmucToBoro mpokara. HaydHo-yueOHOoe mocobue. - Anmatel: HULL «EputbiM»,
2008. - 386 c.

3. Beikor I1.0., lla6enos K.K. Cyronaukor M.M. ['ocynapcTBeHHas mporpamMma
1Mo (hopcHpPOBaHHOMY WHAYCTPHAIBHO-WHHOBAI[MOHHOMY pa3BHTHIO PecryOnmkn
KasaxcTaH u ee peanusalys B TOpHOMETAIUTYprudeckoil orpacinu IlaBnonapckoro
pernona. - MaTepuansl MEXIyHapOJHOW HayYHO-TIPAKTHYECKOH KOH(EpEeHIIUU
«Metamnyprus [lpumpTeiubst B peanu3anuyd HporpamMMbl  (POPCHPOBAHHOTO
MHAYCTpUANTbHO-UHHOBAIIMOHHOTO pa3sutus «Kaszaxcran - 2020» (27 ampens
2011 rogna). - [MaBnonap : [laBiaogapckuii rocyaapcTBeHHBIA YHUBEpCUTET UM. C.
TopaiirsipoBa, 2011. - c. 317 - 320.

Majors
Compulsory componeni

t, an elective component

Module name:

Research practice

Module level, if
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applicable:

Abbreviation, if
applicable:

Sub-heading, if applicable:

Research practice

Semester: 2,4

Module coordinator: Ibraev. I. K.

Lecturer: Professor, doctor of technical sciences

Language: Russian, Kazakh

Classification within the| Magistracy on specialty 6M070900 - «Metallurgy»
curriculum: Obligatory component

Teaching format / class
hours per week during the
semester:

Total classroom hours - 450 from them: Number of students - 4 pers.

Workload:

Total hours - 450

Credit points:

15 ECTS credits

Requirements under the
examination
regulations:

Targeted learning outcomes:

The ability to choose appropriate research methods (modify existing ones to
develop new methods), based on the objectives of a particular research (master's
thesis on the subject, or performing tasks of the supervisor in the master's
program); ability to apply modern information technology for scientific
research; ability to handle the results, analyze and present them in the form of
completed research and development (report on the research work, abstracts,
scientific articles, coursework, master's thesis); the ability to issue the results of
its work in accordance with the requirements established by regulatory
documents using modern means of editing and printing;

Content of lectures:

Content of practical classes:

Study / exam
achievements:

Report

Forms of media:

Powerpoint Presentations, slides, posters

Literature:

1. Bykov P.O, K.K Shabenov, Suyundikov M.M. The State Program on Forced
Industrial-Innovative Development of the Republic of Kazakhstan and its
realization in the mining industry of Pavlodar region. - Materials of the
international scientific-practical conference "Metallurgy of Priirtyshye in
implementing the program of forced industrial-innovative development of the"
Kazakhstan - 2020 "(April 27, 2011). - Pavlodar: Pavlodar State University.
S.Toraigyrov 2011. - P. 317 - 320.
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Majors
Compulsory componeni

t, an elective component

Module name:

Pedagogic practice

Abbreviation, if applicable

Sub-heading, if applicable |

Training activities /
training courses
disciplines, if applicable

Pedagogic practice

Semester:

1,2,3

Module coordinator:

Bogomolov A. B.

Associate professor /
Lecturer:

Professor, Doctor of Technical Sciences

Language:

Russian, Kazakh

Classification within the
curriculum;

Master's specialty 6M070900 - «Metallurgy» Compulsory component

Teaching format / class
hours per week during the
semester:

Total contact hours - 90; including: Number of students - 4

Workload:

Total hours - 90

Credit points:

3 ECTS credits

Requirements under the

examination
regulations:
Targeted learning Knowledge of the specific nature of teaching and educational work and a high
outcomes: school teacher, teaching methods, organizational methods and educational work

of the department faculty; application of knowledge and skills for the teaching of
disciplines and specializations psycho- pedagogical disciplines in practice;
formation in the course of professional practice of personal qualities, scientific
and pedagogical culture of thinking, professional and pedagogical skills of
creative activity.

Content of lectures

Content of practical classes

Study / exam
achievements:

Report

Forms of media:

Presentations of Power Point, slides, posters

Literature

1. bomanes A. A. JInunocts u obmienue. - M., 2000.

2. Beirorckwii JI.C. Cobpanue counnenuii B 6 Tomax -M., 1986.

3. Beirorckuii JI.C. Ilcuxomnorus - M., 2002.

4. BacwunbeB U. A., Tuxomupor O. K. Omonuu u meinuienue. -M., 1980.

5. Banxanckwuii, O.C., Haymos, A.1l. MenemxkmenTt,- M.: @upma ["apmapunm,
2004.

6. baorermes C.51. bouno-mMonyneHoe 00yuenue. M., 1997.

7. bespykosa B.C. Ilegaroruka. - Exarepunoypr, 1994.

bepases H.A. Camono3nanue. M., 1990.
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Majors
Compulsory componeni

t, an elective component

Module name:

Scientific and research work

Abbreviation, if applicable:

Sub-heading, if applicable: [

Training activities /
training courses
disciplines, if applicable

Scientific and research work

Semester: 2,3,4

Module coordinator Bogomolov A. V.

Lecturer: Associate professor, Candidate of Technical Sciences
Language: Russian, Kazakh

Classification within the
curriculum;

Master's specialty 6M070900 - «Metallurgy» Compulsory component

Teaching format / class
hours per week during the
semester:

Total contact hours - 900; Number of students - 4

Workload:

Total contact hours - 900

Credit points:

30 ECTS credits

Requirements under the
examination regulations:

Targeted learning
outcomes:

Acquisition of skills to perform scientific-research work within the formulation
and solution of problems in specialty.

Content of lectures:

Content of practical
classes:

Study / exam
achievements:

Report

Forms of media:

Presentations of Power Point, slides, posters

Literature

1. beikos I1.0., lTa6enos K.K. Cytonnuko M.M. I'ocynapcTBeHHas mporpaMmmMa
Mo GOpCHPOBAHHOMY HMHIYCTPHUAILHO-MHHOBAIMOHHOMY Pa3BUTHIO PecmyOmuku
KazaxcTan u ee peanuszanus B ropHOMeTaulypruieckoil orpaciu [laBnogapckoro
pernona. - MaTepuaibl MEXIyHApOIHOH HAyYHO-IPAKTHYECKOH KOH(EpeHIHH
«Metamnypruss [IpuupThIlIbsT B peanu3aldd TPOTPaAMMBI  (POPCHPOBAHHOTO
WHIyCTpUANIbHO-UHHOBAaMOHHOTO pa3Butusa «Kazaxctan - 2020» (27 ampens
2011 roma). - [laBnogap : [laBmomapckuit rocygapcTBeHHBIN yHIBEpCUTET M. C.
Topaiireiposa, 2011. - ¢. 317 - 320.
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List «Modules Reference»

Basic disciplines
Compulsory component

t, an elective component

Module name:

Management

Module level, if
applicable:

Abbreviation, if applicable:

Sub-heading, if applicable:

Management, Psychology, Business Kazakh language

Semester: 1,2

Module coordinator: Erzhanov T.N., Burdina E.I., Bykov P.O.

Lecturer: associate professor; d.p.s., professor, k/t.s., associate professor
Language: Russian, Kazakh

Classification within the
curriculum;

Master's specialty 6M070900 - "Metallurgy" compulsory component;

Teaching format / class
hours per week during the
semester:

Total contact hours —97,5; including:

Lectures - 30 hours;

Practical classes —67,5 hours;

Tutorials - 75 hours.

Hours per week - 6; including:
Lectures —2 hours, practical classes —4,5 hours, tutorials - 5 hours Number of
students - 4 pers.

Workload:

Total hours - 280
including contact hours —97,5, off-class hours —182,5 (office tutorials - 75
hours, MSS —107,5 hours)

Credit points:

10 ECTS credits

Requirements under the

examination

regulations:

Targeted learning To have an understanding of the functions and use of management, psychology,
outcomes: Kazakh and foreign languages in professional activities. To know:

- the evolution of theories, especially Kazakh management;
- the organization as a system of governance, the principles of personnel
management,
- forms of power samomendzhment and leadership;
- basic psychological concepts and their definitions;
- professional terms in Kazakh and foreign languages.
To be able to:
- perform the functions and use of management practices;
- make decisions; manage conflict, stress, changes in the organization and
evaluate the effectiveness of management;
- use Kazakh and foreign language in professional activities.
To have the skills to:
- perform basic management functions and other activities , practical
application of skills and knowledge acquired in accordance with international
requirements for the chosen activity.
- used to compile and analyze the information, set goals and find ways to achieve
them in the conditions of formation and development of information society in
Kazakh, Russian and foreign languages; used to
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compile and analyze the information, set goals and find ways to achieve them in
the conditions of formation and development of the information society.
To be competent: in management, psychology, Kazakh and foreign languages.

Content of lectures:

Management. Ways to control. Management functions. Management style.

Organizational management structure. Management decisions. Evaluating the

effectiveness of management.
The subject of psychology purpose, objectives. Psyche and consciousness. The
concept of personality. Personality structure. Modern theories of personality.
The concept of activity. Communication. Sensation and perception. Memory.
Thinking and speech. Attention. Imagination. Feelings and emotions. Will.
Temperament. Character. Ability. Subject and tasks of psychology. The
problem of age. Socio - psychological characteristics of large social groups.

Content of practical
classes:

The subject of psychology purpose, objectives. Psyche and consciousness. The
concept of personality. Personality structure. The concept of activity.
Communication. Feelings and emotions. Socio - psychological characteristics of
large social groups.

International contacts and their role in modern specialist. Meeting
arrangements, telephone conversation. Negotiations, professional debates,
presentations and conferences. Business correspondence (resume, cover letter,
letter of recommendation; complaints, requests, request for information, a letter
- confirmation, orders, contracts, etc.). International programs and projects.
International cooperation of the university. Metallurgy and the main research
areas in metallurgy. Basic concepts and definitions in the scientific field.
Understanding structural materials Metallurgical science in Kazakhstan and
abroad: history, current state and prospects. Research in the field of technology
and equipment for producing pig iron, steel, aluminum, ferroalloys, foundry,
production processes and rolled tubes.

Study / exam
achievements:

Exam

Forms of media:

Presentations of Power Point, slides, posters

Literature

1. Bomanes A. A. JInynocts u ob6mienue. - M., 2000.

2. Beirorckuii JI.C. Cobpanue counnenuii B 6 Tomax -M., 1986.

3. Breirorckuii JI.C. Ilcuxonorus - M., 2002.

4. Bacuises U. A., Tuxomupos O. K. Omorun u memmuienue. -M.,

1980.

5. Banxanckwnii, O.C., Haymos, A.11. Menemxmenrt,- M.: ®upma [Napnapunn,
2004.

6. Pyccko-aHrno-HeMenKo-(ppaHILy3CKuii METaJITyprudecKuil CJIOBaphb.
OcHoBHbIe TepMuHbL. Ok. 5000 cioB. - 2-¢ u3aanue, crepeorun. - M. : PYCCO,
2006. - 360 c.

7. The 300 t EAF meltshop at the new Iskenderun minim / MPT International,
Ne 2,2008. - P. 52 - 58.

8. Sprachkurs Deutsch 2. Verlag Moritz Diesterweg Gmbh. Stutgartt: 2001

9. Dialog in Beruf. Max Hueber Verlag. Munchen: 2009.

10. Aceuixanosa JI.E., XKymabekoBa b.K. u n1p. YueOHO-MeTOIMYECKOE
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nocobue 1Jis CTYJCHTOB HESI3bIKOBBIX clieluanbHocTell. [TaBnonap:
2008.

Majors
Compulsory componeni

t, an elective component

Module name;

Current and future technologies of processing of raw materials in ferrous
and non-ferrous metallurgy

Module level, if
applicable:

Abbreviation, if applicable:

Sub-heading, if applicable:

Current and future technologies of processing of raw materials in ferrous and
non-ferrous metallurgy

Semester: 2

Module coordinator: Ibrayev I.K

Lecturer: professor, Doctor of Technical Sciences
Language: Russian, Kazakh

Classification within the

curriculum;

Masters majoring 6M070900 - «Metallurgy» compulsory component

Teaching format / class
hours per week during the
semester:

Total contact hours - 60; including:
Lectures - 30 hours;
Practical classes - 30 hours;
Tutorials - 75 hours.
Hours per week - 10; including:
lectures - 2 hours, practice - 2 hours, tutorials - 5 hours Number of students - 4.

Workload:

Total hours - 210
including contact hours - 60, off-class hours - 150 (office tutorials - 75 hours,
MSS - 75 hours)

Credit points:

7 ECTS credits

Requirements under the

examination

regulations:
Targeted learning Have an idea: about the theory of metallurgical processes; research methods and
outcomes: diagnosis of metals and alloys and their use in research activities; promising

areas of research in the field of metallurgy and technology of casting processes.
Know: the theoretical basis of metallurgical processes, methods of investigation
and diagnosis of metals and alloys and their use in research activities, the main
promising areas of research in metallurgy and technology of casting processes.
Be able to: apply knowledge gained in conducting its own research on the
improvement of technological processes in metallurgy.

Have skills: implementation of their own research in the field of metallurgy
using the methods of planning and processing of experimental results.

To be competent: in the field of theoretical and experimental studies of
metallurgical processes.

Content of lectures:

Theoretical Foundations of metallurgy. Promising research directions in the

various sectors of metallurgy. The theory and practice of
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producing pig iron, steel, ferroalloys, non-ferrous metals and alloys.
Classification of methods of investigation of the structure and properties of
metals and alloys. Methods for determination of mechanical and performance
properties of metals. Methods metallographic studies of metals and alloys.
Diagnostics service failures pipes for various purposes. General information on
nondestructive testing of metal microstructure. Metallographic methods of
nondestructive testing microstructure through portable microscopes.
Metallographic methods of nondestructive testing microstructure by replicas.
Classification of casting techniques. Characteristics of castings, ingots and
billets. Demands placed upon them in modern conditions. Classification and
methods of characteristics of research process foundry. Scientific schools in this
area. Examples of research in the field of improvement of technological
processes foundry.

Study / exam
achievements:

Calculation of the equilibrium composition of the gas phase in the carbon -
oxygen and evaluation of its redox properties. Calculation of thermodynamic
properties (standard free energy, activity, equilibrium constants of redox
processes). Chart Analysis melting slag systems. Calculation of chemical
equilibria metallurgical systems. Calculation of kinetic parameters of the
reaction. Calculation of the reaction order. Study of methods for determining
hardness. Study of methods for determining the strength and plastic properties
of metals. Study of methods for determining the operational properties of
metals and alloys. Study of NDT methods microstructure through portable
microscopes. Metallographic study of NDT methods microstructure of metals
and alloys by replicas.
Study of the structure and properties of metals and alloys produced by different
casting techniques. Planning research to improve the process for making
castings, ingots and billets. Conducting experiments. Processing the results of
research, evaluation of measurement error. Drawing up the final report on the
conduct of scientific research.

Study / exam
achievements:

Exam

Forms of media:

Presentation Power Point, slides, posters

Literature

1. IamensxanoBa H.A. OCHOBBHI IUTAHUPOBAHUS SKCIIEPUMEHTA. - AJIMATHI :
KasHTY um. K. Carmaena, 2002. - 182 c.
2. Kucunenko JI.E. MamuHbI 1 TeXHOJIOTHSI TUTEHHOTO TIpon3BoacTea. KHUP:
yueOHO-MeTondYeckoe mocodue - M. : MY, 2008 - 60 c.
3. Myxkano JI. Metamnypruss Kazaxcrana: cocTosiHM€, HWHHOBAIlMOHHBIN
[MOTEHIIUAl, TpeH | pa3BuTHs. - Anmarsl, 2005. - 290 c.
4. Uopaee UK., AxbGepmurn A.A. Teoperndeckue, TEXHOIOTHICCKHEC H
PKOJIOTHICCKHE OCOOCHHOCTH NPOHM3BOJACTBA HHU3KOYIIICPOJUCTON CTaNH s
nmacToBoro mpokara. HayuHo-yueOHoe mocobue. - Anmatel: HULL «Ebutbim»,
2008 - 386 c.
5. TneyrabymoB C.M. Teopus MeETaTyprHYecKUX IIPOIECcCOB. YdueOHOe
nmocoOue ans By30B. - Anmartel: uznanue PUK mo ydeOHOW M MeTonuyeckoit
nurepatype, 2007. - 351 c.
6. ApramonoB B. I1. /luarHocTupoBaHue TEXHUUECKHX 00BEKTOB IO CTPYKTYpE
Merasuia : MoHorpadus. - [laBnonap : Kepeky, 2013. - 224
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B.B,, B.II. Onrumuzanms Hu
TEXHUYECKOW JMArHOCTHKH TeIulodHepreTuueckoro obopynosanus. - CIIO.:
Hayka,2009.- 191 c.

8. CyronaukoB M.M. OmnpejerieHne MIONIAIA IICHOKEPaMUYECKUX (PHIBTPOB,

7. ApTamMOHOB ApTaMOHOB KOHTPOJIS

YCTaHOBJICHHBIX B INTHUKOBOU cucteme/ Jluteimuk Poccun, - 2011, Ne6.

9. Bykov P. O., Kanaev A. T., Bogomolov A. V., Reshotkina E. N. Reducing
the Central Porosity of Continuous-Cast Billet by Modification of the
Solidification Process. // Steel in Translation. - 2012. - Ne. 8. - Vol. 42 - P.
643-645.

Majors t, an Elective component
Compulsory componeni
Module name: Fundamentals of scientific activities in metallurgy

Module level, if
applicable:

Sub-heading, if applicable:

Training activities /
training courses
disciplines, if applicable

Mathematic modeling of the metallurgical processes, Theory of Mass and Heat
Exchange in Metallurgical Processes

Semester:

1,2

Module coordinator:

Ibrayev I.K, Serzhanov R.1.

Associate professor /
Lecturer:

Professor, Doctor of Technical Sciences; Professor, Ph.D

Language:

Russian, Kazakh

Classification within the
curriculum:

Master's specialty 6M070900 - «Metallurgy» Compulsory component, an
elective component

Teaching format / class
hours per week during the
semester:

Total contact hours - 105; including:
Lectures - 75 hours;
Practical classes - 30 hours;
Tutorials - 120 hours.
Hours in a week - 16; including:
lectures - 5 hours, practice - 2 hours, tutorials - 8 hours Number of students - 4

Workload:

Total hours - 360
including contact hours - 105, off-class hours - 255 (office tutorials - 75 hours,
MSS - 180 hours)

Credit points:

12 ECTS credits

Requirements under the

examination
regulations:
Targeted learning To have an understanding of the theory of metallurgical processes; stages of
outcomes: research; planning of the experiment and the treatment of the results; promising

areas of research in the field of metallurgy.

To know: theoretical foundations of metallurgical processes, procedures for
research, planning methods and processing of experimental results in metallurgy,
main promising areas of research in metallurgy.

To be able to: apply acquired knowledge in conducting own research in
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improving processes in metallurgy.

To have the skills to: carry out own research in metallurgy, using scheduling
techniques and processing the results of experiments.

To be competent: in the field of theoretical and experimental studies of
metallurgical processes

Content of lectures:

Thermodynamics of gases and vapors. Heat and mass transfer processes. Fuel
and combustion fundamentals. Yielding. Fundamentals of heat and stoves.

Stages of research. Theoretical and experimental studies and their characteristics.
Simulation in research. General methodological issues of mathematical
modeling. Similarity as a theoretical modeling framework. Using a mathematical
description of the physical laws. Experimental and statistical methods of
mathematical description. Hardware and practical modeling techniques.

Content of practical classes

Planning unvariate and multivariate experiment. Processing the results of
experiments. Regression analysis, etc. Calculation of heat and mass transfer
processes of metallurgical processes.

Study / exam
achievements:

Exam.

Forms of media:

Presentations of Power Point, slides, posters

Literature:

1. HlamenspxanoBa H.A. OCHOBBI IUTAHMPOBAHUS IKCIIEPUMEHTA. - AJMATHI :
KasHTY um. K. Catmaena, 2002. - 182 c.

2. Kucunenko JI.LE. Mamunsl u TexHojorus nuteiiHoro npoussojactsa. KHUP:
yueOHO-MeToaudeckoe nocodue - M. : MY, 2008 - 60 c.
3. Uopaes W.K., AxGepmur A.A. Teopernueckue,
PKOJOTHYECKHE OCOOCHHOCTH TPOW3BOJICTBA HHU3KOYIJIEPOJAMCTON CTalld IS
nmucToBoro mpokara. HaydHo-yueOHOoe mocobue. - Anmatel: HULL «EputbiM»,
2008 - 386 c.

4. T'ycockmii B.A. TemmorexHuka: TemaoBoi pacdueT meyeidl HENMPEpBHIBHOTO
nerictus / [Tox pen. Kpusanauna B.A. - M.: MUCuC, 2012. - 84 c.

5. T'ycoBckumii B.A. Teruiorexnuka: TernoBoi pacder neyeil mepruognvecKoro
netictBus / [Tog pen. KpuBanauna B.A. - M.: MUCuC, 2012. - 71 c.

TCXHOJIOTHYCCKHE U

Majors
Compulsory componeni

t, an Elective component

Module name:

Modern state and ways of development of ferrous metallurgy

Module level, if
applicable:

Sub-heading, if applicable:

Training activities /
training courses
disciplines, if applicable

Modern state and ways of development of ferrous metallurgy, Diagnosis of
technical objects, Perspective technologies of metals and alloys pouring

Semester:

1,2,3

Module coordinator:

Ibrayev I.K

Associate professor /
Lecturer:

Professor, Doctor of Technical Sciences
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Language:

Russian, Kazakh

Classification within the

curriculum:

Master's specialty 6M070900 - «Metallurgy» Compulsory component, an
elective component

Teaching format / class
hours per week during the
semester:

Total contact hours - 165; including:
Lectures - 120 hours;
Practical classes - 45 hours;
Tutorials - 45 hours Hours in a week - 15; including
lectures —8 hours, practice - 3 hour, tutorials - 3 hours Number of students - 4

Workload:

Total hours - 570
including contact - 165, off-class hours - 405 (office tutorials - 45 hours, MSS -
360 hours)

Credit points:

19 ECTS credits

Requirements under the
examination
regulations:

Targeted learning outcomes:

To have an understanding of the theory of metallurgical processes; stages off
research; planning of the experiment and the treatment of the results; promising
areas of research in the field of metallurgy.

To know: theoretical foundations of metallurgical processes, procedures for
research, planning methods and processing of experimental results in metallurgy,
main promising areas of research in metallurgy.

To be able to: apply acquired knowledge in conducting own research in
improving processes in metallurgy.

To have the skills to: carry out own research in metallurgy, using scheduling
techniques and processing the results of experiments.

To be competent: in the field of theoretical and experimental studies of
metallurgical processes

Content of lectures:

Modern state of metallurgy. Metallurgy of Kazakhstan at the present stage: state
and problems. Raw materials and fuel base metallurgy in Kazakhstan,
refractories. Their place in the world. Trends in the development of metallurgy
subsectors : iron and steel , ferroalloy production, electric furnace steelmaking ,
production of non-ferrous metals , metal forming , new and innovative projects in
metallurgy of Kazakhstan and the world in general . World resources of
information on mineral raw materials, metals, materials, and processes for their
preparation.

Content of practical classes:

Studying the main deposits of iron, manganese and chromite ore in Kazakhstan.
Mapping the major deposits of iron, manganese and chromite ore in Kazakhstan.
Study of the main directions of development of the ferroalloy industry in
Kazakhstan. Types of ferroalloys produced in Kazakhstan. Study of the
technology of integrated ferroalloys. Casting of metals and alloys. Studying
trends of development of continuous casting. Metal Forming. Technology

Study / exam
achievements:

Exam

Forms of media:

Presentations of Power Point, slides, posters

Literature:

1. Mykanos [I. Merannyprus Kazaxcrana: coctosiHne, THHOBAallHUOHHBIN
MOTeHIHal, TpeH  pa3BuTus. - Anmarsl, 2005. - 290 c.
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2. Ubpaee WN.K., AxGepmun A.A. TeopeTudueckue, TEXHOJIOTUYECKUE H
HKOJIOTHIECKHE OCOOCHHOCTH IPOU3BOJCTBA HU3KOYTICPOIUCTON CTANH IS
nucToBoro mpokata. Haydno-yde6Hoe mocobue. - Anmatel: HUL[ «Ebuibivmy»,
2008. - 386 c.

3. beikor I1.0., IllabenoB K.K. CyrmonmukoB M.M. T'ocynapcTBeHHas
mporpamma (opcupoBaHHOMY  HHIYCTPUAIHHO-MHHOBAIIIOHHOMY
pazButuio  Pecnyb6nukm  Kasaxcran ee  peanusalus
MeTajuryprudeckoil  otpacnu  I[laBiomapckoro Martepuaibt
MEXIYHAPOJHON  HAydyHO-TIpakTH4ecKo  KoHdepeHIHH  «MeTtamnyprus
[TpuupTHIIBS B peamu3anuyl IporpaMMbl (OPCHPOBAHHOTO HHIYCTPHATIHHO-
WHHOBalMOHHOrO pa3Butusa «Kazaxcran - 2020» (27 ampens 2011 roga). -
ITaBnomap: IlaBnogapckuiéi  roCyJapCTBEHHBIM  YHUBEPCUTET C.
Topaiireiposa, 2011. - ¢. 317 - 320.

o

u B TOpHO-

peruoxHa.

UM.

Specialized discipline
Compulsory componeni

t, an elective component

Module name:

Industrial Practice

Module level, if
applicable:

Abbreviation, if applicable:

Sub-heading, if applicable:

Industrial Practice

Semester:

2

Module coordinator:

Ibrayev I.K.

Associate professor:

professor, doctor of Technical Sciences

Language:

Russian, Kazakh

Classification within the
curriculum:

Master's specialty 6M070900- "Metallurgy" Compulsory component

Teaching format / class
hours per week during the
semester:

Total contact hours - 270; of them: Number of students - 4 pers.

Workload:

Total hours - 270

Credit points:

9 ECTS

Requirements under the

examination
regulations:
Targeted learning The ability to choose appropriate research methods ( to modify existing and
outcomes: develop new methods ) based on the objectives of a particular study ( master's

thesis on the subject , or performing tasks of the supervisor in the master's
program ); ability to apply modern information technology for scientific research
; ability to handle the results , analyze and present them in the form of completed
research and development ( report on research work , abstracts, scientific articles,
coursework, master's thesis) ; the ability to issue the results of its work in
accordance with the requirements established by regulatory documents using
modern means of editing and printing ;

Content of lectures:

Content of practical
classes:

Study / exam
achievements:

Report
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Forms of media:

Power Point Presentations, slides, posters

Literature:

1. beikos I1.0., [lMa6enoB K.K. CyronaukoB M.M. I'ocynapcTBeHHast nporpamma
Mo (GOpCUPOBAaHHOMY WHIYCTPUAIHLHO-MHHOBAIIMOHHOMY pa3BUTHIO PecnyOnuku
KazaxcTal u ee peaiu3anus B TOpHOMETaJUTypruueckoit otpaciu IlaBnonapckoro
peruona. - MaTepuanbl MEXIyHAPOTHOW HAayYHO-NPAKTUYECKOH KOH(EPEHIIUU
«Metamnyprus [IpumpTeIbsl B peanw3aluy MpOrpaMMbl  (hOPCHPOBAHHOTO
WHyCTpUAIbHO-HHHOBAIMOHHOTO pa3BuThHa «Kazaxctan - 2020» (27 ampens
2011 rona). - [MaBnonmap : [laBiaomapckuii rocyaapcTBeHHBIH YHUBEepcUTET UM. C.
TopaiirsipoBa, 2011. - c. 317 - 320.

Specialized discipline
Compulsory componeni

t, an elective component

Module name;

Experimental research

Module level, if
applicable:

Abbreviation, if applicable:

Sub-heading, if applicable:

Experimental research, Foreign language professional)

Semester:

1,2,3

Module coordinator:

Bogomolova A.V.

Associate professor:

professor, doctor of Technical Sciences

Language:

Russian, Kazakh

Classification within the
curriculum:

Master's specialty 6M070900- "Metallurgy" Compulsory component

Teaching format / class
hours per week during the
semester:

Total contact hours - 390; of them: Number of students - 4 pers.

Workload:

Total hours - 390

Credit points:

13 ECTS

Requirements under the

examination

regulations:

Targeted learning Acquisition of skills to perform research within formulating and solving
outcomes: problems in their specialty.

Content of lectures:

Content of practical
classes:

Study / exam
achievements:

Report

Forms of media:

Power Point Presentations, slides, posters

Literature:

1. beikoB I1.0., [lTa6enor K.K. Cyronnukos M.M. ['ocynapcTBeHHas porpaMma
Mo (HOpCUPOBAHHOMY WHIYCTPUATHHO-MHHOBAIIMOHHOMY pa3BUTHIO PecmyOinku
KazaxcTan u ee peanuszanus B ropHOMeTaypruieckoil orpaciu [laBnogapckoro
pernona. - MaTepuaibl MEXIyHapOJHOH HAyYHO-NPAKTHIECKOH KOH(pEPEeHIIUU
«Metamnypruss [IpumpThIlbsT B pealu3aldd MPOTPaMMBI  (POPCHPOBAHHOTO
WHIyCTpUANbHO-UHHOBaIMOHHOTO pa3Butua «Kazaxctan - 2020» (27 ampens
2011 roga). - IlaBnonap : IlaBnogapckuii rocygapcTBeHHbIH YyHUBEpcUTET UM. C.
TopaiirsipoBa, 2011. - ¢. 317 - 320.
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