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A About the Accreditation Process

Name of the degree pro- (Official) English | Labels applied for | Previous ac- | Involved
gramme (in original lan- translation of the |1 creditation Technical
guage) name (issuing Commit-
agency, va- tees (TC)>
lidity)
Ba Mechanical Engineering Mechanical Engi- | ASIIN, EUR-ACE® | AOP/RAEE, | FAO1
(B.Sc.) neering Label 16.04.2010 -
16.04.2015
Ma Mechanical Engineering | Mechanical Engi- | ASIIN, EUR-ACE® FA 01
(M.Sc.) neering Label
Ba Technical Machines and Technical Ma- ASIIN, EUR-ACE® | AVOP/RAEE2 | FAO1
Equipment (by industry) chines and Label 2.03.2011 -
(B.Eng.) Equipment (by 22.03.2016
industry)
Ma Technical Machines and | Technical Ma- ASIIN, EUR-ACE® | AVOP/RAEE2 | FAO1
Equipment (by industry) chines and Label 2.03.2011 -
(M.Sc.) Equipment (by 22.03.2016
industry)

Date of the contract: 18.09.2015

Submission of the final version of the self-assessment report: 08.02.2016

Date of the onsite visit: 02.-03.03.2016

at: Burkitbayev Institute of Industrial Engineering, Baykonurov Mining and Metallurgical Institute

Peer panel:

Prof. Dr. Bernd Meyer, Jade University (Germany)

Prof. Dr. Wolfgang Miiller, Technical University of Berlin

Prof. Dr. Jens Schuster, University of Applied Sciences Kaiserslautern

' ASIIN Seal for degree programmes; EUR-ACE® Label: European Label for Engineering Programmes

% TC: Technical Committee for the following subject areas: TC 01 — Mechanical Engineering/Process Engi-

neering




A About the Accreditation Process

Dr. Matthias Wunderlich, Robert Bosch GmbH

Luka Giorgadze (student peer), Karaganda State Technical University

Representative of the ASIIN headquarter:

Dr. Thomas Lichtenberg

Responsible decision-making committee: Accreditation Commission for Degree Programmes

Criteria used:
European Standards and Guidelines as of 15.05.2015
ASIIN General Criteria as of 28.03.2014

Subject-Specific Criteria of Technical Committee 01 — Mechanical Engineering/Process Engineering
as 0of 09.12.2011




B Characteristics of the Degree Programmes

a) Name Final degree |b) Areas of c) Corre- d) Mode |e)Dou- |f)Dura- g) Credit | h) Intake rhythm
(origi- Specialization |sponding of Study |ble/Join |tion points/uni | & First time of
nal/English level of the t Degree t offer
translation) EQF®

Ba Mechanical B.Sc. Full time |/ 8 Semes- |129 RK

Engineering ter cred-

its=207-
ECTS
(theoreti-
cal educa-
tion), with
practices
247 ECTS
Ma Mechanical |M.Sc. Full time |/ 4 Semes- |42 RK
Engineering ter credits=9
68 ECTS
(theoreti-
cal educa-
tion), with
practices
94 ECTS

Ba Technical B.Eng. 1. Mining ma- Full time 8 Semes- | 129 cred- |Fall Semester

Machines and chines and ter its The 2001 / Fall Se-

Equipment (by equipment . Republic | mester

] 2. Metallurgi- of Kazakh-

industry) cal machines stan=207-

and equipment ECTS
3. Machines

and Equipment

Oil and Gas

Industry

Ma Technical M.Sc. 1. Mining ma- Full time 4 Semes- |42 credits | Fall Semester

Machines and chines and ter The Re- 2001 / Fall Se-

Equipment (by equipment ' public of | mester

. 2. Metallurgi- Kazakh-

industry) cal machines stan =84 -

and equipment ECTS

3. Machines
and Equipment
Oil and Gas
Industry

*EQF = The European Qualifications Framework for lifelong learning




B Characteristics of the Degree Programmes

For the Bachelor’s degree programme Mechanical Engineering the institution has pre-

sented the following profile in the self-assessment report:

»The uniform goal of training of the Bachelor Mechanical Engineering program is the
training of specialists for work in the field of mechanical engineering, having theoretical
base according to the standard curriculum of specialty, practical skills of design of produc-
tion, technological processes of production of the products of mechanical engineering
owning set of means, ways and methods production and technological design, experi-
mental and research, organizational and economic administrative activity and also it is
structure - the design, directed on production competitive production of mechanical en-
gineering on the basis of application of modern methods of calculation and design of
samples of new equipment, devices, cars, designs and new materials, the solution of
problems of dynamics, durability, reliability of mechanical systems “

For the Master’s degree programme Mechanical Engineering the institution has pre-

sented the following profile in the self-assessment report:

»The purpose of the Master Mechanical Engineering is to provide quality profile and sci-
entific-pedagogical education in mechanical engineering, training of specialists (Masters),
capable of solving scientific problems of modern mechanical engineering, independently
solve issues of designing, implementation and maintenance of new technological pro-

cesses and machines.”

For the Bachelor’s degree programme Technological Machines and Equipment the institu-

tion has presented the following profile in the self-assessment report:

1. “Study of the cycle of general disciplines for social and humanitarian education
based on the laws of socio-economic development of society, history, modern in-
formation technologies, the state language, foreign and Russian languages.

2. Study of the cycle of basic disciplines to provide knowledge of the natural sci-
ences, general technical and economic disciplines, as the foundation of vocational
education.

3. Study of the cycle majors for the formation of theoretical knowledge and practical
skills in technology machines and equipment mining and metals, oil and gas indus-
try.

4. Study of disciplines forming the knowledge skills of planning and organization of
research, design technologies and devices.

5. Introduction to the technology and equipment of factories and plants in the pe-
riod of holding of various types of practices.



B Characteristics of the Degree Programmes

6. Acquisition of skills of laboratory research, technological calculations, equipment

selection and design using modern computer technology and programs.”

For the Master’s degree programme Technological Machines and Equipment the institu-

tion has presented the following profile in the self-assessment report:

“In the field of experimental and research activities:

Analysis of the problem of research in a given area on the basis of selection and study
of literature and patent sources;

Diagnostics of the state and dynamics of the objects of activity materials, processes,
equipment in various industries with the necessary tools and methods of analysis;
Study of the structure and properties of engineering materials, their improvement
and development of new materials and processes for their manufacture;
Construction of mathematical models computer modelling to solve the problem;
Measurements and research in the development of new materials and technologies
in mechanical engineering for a given procedure with a choice of modern technology
and computer processing of the results;

In the area of the settlement and the design and analysis:

The formulation of goals and objectives of the project (program) in the issued crite-
ria, the objective function, constraints, the construction of the structure of their rela-
tionships, identifying priority problem solving;

Development of generalized solutions to the problems, the analysis of these options,
predict consequences, finding compromise solutions in a multicriteriality, uncer-
tainty, planning and implementation of projects;

The development of projects of engineering equipment based on mechanical, tech-
nological, design, performance, ergonomic, aesthetic and economic parameters;

The use of information technology for the selection of materials and equipment
needed in the manufacture of finished products;

In the field of industrial and technological activities:

conducting physical and experimental studies using modern techniques for measur-
ing and processing the results;

the introduction of production processes, quality control of components and assem-
blies for different purposes;

calculation of production standards, technological standards in the flow of materials,
tools, selection of standard equipment, preliminary assessment of the economic effi-
ciency of operations;



B Characteristics of the Degree Programmes

- the development of technical specifications for the construction of individual units
devices, equipment and special tools;

- efficient use of materials and equipment selection and calculation of parameters of
technological processes for the preparation of the finished product;

- standardization and certification of engineering equipment and processes and in
their manufacture and repair;

- environmental control of production;

- participation in work on fine-tuning and development of technological processes in
the manufacture of products of the process engineering industry sector;



C Peer Report for the ASIIN Seal®

1. The Degree Programme: Concept, content & implemen-
tation

Criterion 1.1 Objectives and learning outcomes of a degree programme (intended quali-
fications profile)

Evidence:
e Mission Statement: http://kazntu.kz/en/about-university/mission (Access
15.03.2016)

e Learning objectives (only available in Russian)

o http://portal.kazntu.kz/files/speciality/5B071200.pdf (Access 15.03.2016)

o http://www.kazntu.kz/sites/default/files/6M071200%20MawwmnHocTpoeHune.pdf
(Access 15.03.2016)

o http://www.kazntu.kz/sites/default/files/6M072400%20TexHonornyeckne%20m
aWnHbI%201%20060pya0BaHMe%20 no%20o0Ttpacaam .pdf (Access 15.03.2016)

o http://portal.kazntu.kz/files/speciality/5B072400.pdf (Access 15.03.2016)

e Diploma Supplement for each of the degree programmes

e Learning objectives according to the Self Assessment Report

Preliminary assessment and analysis of the peers:

The Burkitbayev Institute of Industrial Engineering of the Satpaev Kazakh National Re-
search Technical University defined objectives and learning outcomes for the Bachelor
and the Master programmes Mechanical Engineering. The same applies to the Baykon-
urov Mining and Metallurgical Institute which defined programme objectives and learning
outcomes for the Bachelor and the Master programmes Technological Machines and

Equipment. The peers could identify programme specific information on the webpage of
the university; however the information is available in Russian and Kazakh only.

The peers examined the objectives and the learning outcomes of all four degree pro-
grammes in the light of the Subject-Specific Criteria (SSC) of the Technical Committee for

* This part of the report applies also for the assessment for the European subject-specific labels. After the
conclusion of the procedure, the stated requirements and/or recommendations and the deadlines are
equally valid for the ASIIN seal as well as for the sought subject-specific label.



http://kazntu.kz/en/about-university/mission
http://portal.kazntu.kz/files/speciality/5B071200.pdf
http://www.kazntu.kz/sites/default/files/6М071200%20Машиностроение.pdf
http://www.kazntu.kz/sites/default/files/6М072400%20Технологические%20машины%20и%20оборудование%20_по%20отраслям_.pdf
http://www.kazntu.kz/sites/default/files/6М072400%20Технологические%20машины%20и%20оборудование%20_по%20отраслям_.pdf
http://portal.kazntu.kz/files/speciality/5B072400.pdf

C Peer Report for the ASIIN Seal

Mechanical Engineering and Process Engineering of ASIIN to assess if they reflect the level
of academic qualification aimed at and are equivalent to the learning outcome examples de-
scribed in the respective ASIIN Subject-Specific Criteria. The peers came to the following assess-
ment:

For the Bachelor degree programme Mechanical Engineering the peers confirmed that

extensive technical knowledge as to engineering, mathematics and natural science with a
view to mechanical engineering shall be achieved. The peers assume that this is ex-
pressed in the objective that “the students have a theoretical base according to the stan-
dard curriculum of specialty”. This is supported by the objective that students shall obtain
“practical skills of design of production, technological processes of production of the
products of mechanical engineering including a set of means, ways and methods for pro-
duction and technological design”. The peers could comprehend that competences in the
field of engineering analysis are aimed at. Aspects of engineering design are also covered
from the peer’s point of view as it is stated in the programme objectives that students
shall be competent in “design, directed to competitive production of mechanical engi-
neering”. Additionally, the students learn the basis of application of modern methods of
calculation and design of samples of new equipment, devices, cars, designs and new ma-
terials”. Furthermore, students shall “have the motivation to learn throughout the whole
life, have the skills of independent learning and skills development and shall be specialists
for research activities in the field of mechanical engineering”. The peers agreed that com-
petences in the field of investigation and assessment are covered. Students shall also ac-
quire “practical skills in designing and technological processes of engineering production
(blanking, machining and machine assembly), mathematical processing of research re-
sults, and preparation of technological processes using modern information technolo-
gies”. Students shall also obtain transferable skills like “have an idea about the main di-
rections in the field of humanitarian and socio-economic sciences, analyze socially signifi-
cant problems and activity processes. Students shall have communication skills, be a good
team player, adapt to changes and promote social cohesion”.

The peers welcomed the efforts of the Department to refer to the Dublin descriptors level
two when describing the learning outcomes of the Master programme Mechanical Engi-

neering. The peers understood that students shall be “capable of solving scientific prob-
lems of modern mechanical engineering, and independently solve issues of designing,
implementation and maintenance of new technological processes and machines.” Addi-
tionally, the students shall “deepen the theoretical and practical individual training of
undergraduates in engineering” and obtain the “ability to apply knowledge, understand-
ing and ability to solve problems in new or unfamiliar situations in the interdisciplinary
areas related to the field of mechanical engineering”. Engineering practice shall be ac-

10



C Peer Report for the ASIIN Seal

quired through the competence to “apply scientific methods of knowledge in professional
activity and to critically analyze existing concepts, theories and approaches to the study of
processes and phenomena”. The principles of scientific work are covered in the objective
that students “carry out information-analytical and information-bibliographical work us-
ing modern information technologies and summarize the results of experimental research
and analysis in the form of a dissertation, scientific publications in the form of articles or
reports”. Transferable skills shall also be obtained like “psychological methods and means
to improve the efficiency and quality of education” or graduates shall be able “accurately
and clearly tell conclusions, knowledge and their justification to experts and non special-
ists”.

The peers acknowledged that the programme objectives and learning outcomes of the
Bachelor Technological Machines and Equipment had been elaborated over a number of

pages. The peers saw key competences of the field of knowledge and understanding of
the ASIIN subject specific criteria covered as students shall “study the cycle of basic disci-
plines to provide knowledge of the natural sciences, general technical and economic dis-
ciplines, as the foundation of vocational education”. Competences in the field of engi-
neering analysis are aimed for in the objective that students “study the cycle majors for
the formation of theoretical knowledge and practical skills in technological machines and
equipment particularly from the mining and metals, oil and gas industry”. Furthermore,
the students “study disciplines and aim at the knowledge and skills of planning and or-
ganization of research, design technologies and devices”. Engineering design is also cov-
ered from the peer’s point of view as students shall gain an “introduction to the technol-
ogy and equipment of factories and plants in the period of holding of various types of
practices” and they acquire “skills of laboratory research, technological calculations,
equipment selection and design using modern computer technology and programs”.
Transferable skills are covered in a broad set of competences like the “ability to criticism
and self-criticism”, the “ability to work in a team or to perceive the diversity and cultural
differences”, and “the ability to work in an international context”.

For the Master Technological Machines and Equipment the peers understood that con-

solidated knowledge of mathematic-scientific and engineering principles of mechanical
engineering shall be obtained as expressed in “construction of mathematical models

Ill

computer modelling to solve the problem” or students shall “study the structure and
properties of engineering materials, their improvement and development of new materi-
als and processes for their manufacture”. Competences in the field of engineering analy-
sis shall also be acquired as students shall learn “measurements and research in the de-
velopment of new materials and technologies in mechanical engineering for a given pro-

cedure with a choice of modern technology and computer processing of the results”. Fur-

11



C Peer Report for the ASIIN Seal

thermore, students shall learn “the development of projects of engineering equipment
based on mechanical, technological, design, performance, ergonomic, aesthetic and eco-
nomic parameters” or “designing process control programmes to create new metals and
mining and oil and gas machines and equipment”. The peers could comprehend that stu-
dents shall learn the principles of engineering design. Engineering Practice shall be gained
as the learning objectives state that students shall “conduct physical and experimental
studies using modern techniques for measuring and processing the results” or “be intro-
duced of production processes, quality control of components and assemblies for differ-
ent purposes”. Transferable skills are elaborated in some detail like students shall “be
able to adequately orient in different social situations”, “be able to work in a team and
defend their point of view”, and “to strive for professional and personal growth”.

The peers confirmed that the subject specific criteria of ASIIN are covered in the learning
objectives of all four degree programmes under review. Furthermore, the University ap-
plied for the EUR-ACE® (European Accredited Engineer) Label. The EUR-ACE® Label is a
quality certificate for engineering degree programmes and is recognized Europe-wide.

During the accreditation process, the reviewers verified whether the engineering degree
programs comply with the criteria fixed in the EUR-ACE Framework Standards. The Sub-
ject-Specific Criteria (SSC) of the Technical Committee for Mechanical Engineering and
Process Engineering are closely linked to the EUR-ACE Framework Standards; conse-
guently, the analysis of the Subject-Specific Criteria encompasses the EUR-ACE Frame-
work Standards. The peers confirmed that the EUR-ACE Framework Standards regarding
the intended learning outcomes are fulfilled for the First (Bachelor) and Second (Master)
Cycle Degree Programmes in line with the Bologna Declaration.

However, the description of the learning objectives of all four degree programmes ex-
pand over several pages; even though content-wise the learning objectives correspond to
the subject-specific criteria of ASIIN as outlined before, the learning outcomes as pre-
sented in the two reports contain a number of redundancies and vague formulations like
“providing a holistic perception of the world picture” or “development of the most impor-
tant and sustainable knowledge”. The peers highlighted that the given learning objectives
do not provide a concise qualification profile of Mechanical Engineering or Technological

Machines and Equipment. As the learning outcomes are intended to deliver a clear and

understandable abstract of the qualification profile to students and interested stake-
holders, the peers underlined that the educational objectives/learning outcomes should
be revised to become more concise and describe in a focussed manner the academic,
subject-specific and professional classification of the qualifications gained in the degree
programme. Additionally, given the fact that KazNRTU states in its mission statement that
it “prepares graduates to compete in a diverse world market” and “wants to partner with

12



C Peer Report for the ASIIN Seal

other universities” the peers underlined that all relevant information for the degree pro-
grammes should be available in English, too.

KazNRTU explained that the programme objectives and learning outcomes are developed
within the respective departments but then presented to external stakeholders like busi-
ness partners for their feedback. KazNRTU underlined that external stakeholders have
only an advisory role but their comments are being taken into consideration. The business
representatives confirmed that they maintain close cooperation with the university and
are consulted frequently with regard to the quality of different degree programmes.
KazNRTU further explained that the learning objectives of the programmes as well as the
curriculum are being revised and updated annually depending on the feedback from the
scientific council and the labour market. The peers acknowledged that relevant stake-
holders were included in the process of formulating and further developing the objectives
and learning outcomes.

Some of the business representatives confirmed that they offer places for internships to
students which requires a steady contact with the university. They also underlined that
they try to employ graduates if they performed to their satisfaction. The peers under-
stood that the intended qualification profile allows the students to take up an occupation
which corresponds to their qualification.

Criterion 1.2 Name of the degree programme

Evidence:

e Overview of Degree Programmes

o http://kazntu.kz/en/educational/arriving (Access 15.03.2016)

o http://www.kazntu.kz/en/node/2098 (access 15.03.2016)

Preliminary assessment and analysis of the peers:
The peers discussed the programme names and concluded that the programme names
properly reflect the intended aims and learning outcomes.

Criterion 1.3 Curriculum

Evidence:

e Sequence of modules for each degree programme

e Self-assessment report, chapter 1.3

13
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C Peer Report for the ASIIN Seal

e Module descriptions provided by the university

e Interviews during the audit with programme coordinators, lecturers, business rep-
resentatives and students

Preliminary assessment and analysis of the peers:

The auditors assessed the curricula of the programmes under review against the pro-
gramme objectives provided in the self-assessment report as well as against the stipula-
tions of the Subject-Specific Criteria. The peers received an overview of the sequence of
modules for the different degree programmes; the overall objectives and intended learn-
ing outcomes for the degree programme are systematically substantiated and updated in
its individual modules. The module descriptions are examined in more detail under crite-
rion 5.1. However, the university has not provided the full set of module descriptions. The
peers welcome the efforts of the university to translate the syllables into English but they
underline that they require a full set of module descriptions to be able to fully judge the
content of the curricula. The peers request the missing module descriptions in English.
Some module descriptions still contain Russian components which also need to be trans-
lated. Additionally, a module-objective matrix which depicts the curricular implementa-
tion of the intended learning outcomes had not been provided for all degree programmes
which made it difficult for the peers to fully comprehend if the content of the study pro-
grammes corresponds fully to the learning outcomes. The auditors took note of the fact
that the curriculum of all programmes contains modules like “History of the Republic of
Kazakhstan”, “Physical Training”, or “Kazakh/ Russian language” which are mandatory by
state regulation and have to be understood in the specific context of the country. The
peers considered the amount of “general studies” quite high but concluded that it was

still acceptable.

The Bachelor Technological Machines and Equipment (by industry) and the Master Tech-

nological Machines and Equipment (by industry) offer three so-called educational paths

like 1. Mining machinery and equipment, 2. Metallurgical machinery and equipment, and
3. Machinery and equipment of petroleum industry. The peers wondered if the large
number of elective modules still ascertains that the intended learning outcomes are being
reached. The university clarified that basic engineering courses have to be taken by all
students regardless of their educational path to make sure that key competences for this
profession are being obtained by all students.

As outlined under criterion 1.1, the auditors could see that the intended learning out-
comes are reflected in the learning outcomes which are in line with the Subject-Specific
Criteria (SSC) of the Technical Committee for Mechanical Engineering and Process Engi-
neering. The peers based their assessment, if the curricula of the different degree pro-

14
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grammes are designed in a way to achieve the intended learning outcomes, on the infor-
mation available, namely the module descriptions as far as they were available. The full
analysis of the curriculum will only be possible when all module descriptions will have
been made available.

In the Bachelor programme Mechanical Engineering, the students are supposed to obtain

competences in the field of knowledge and understanding in modules like “Mathematics |,
[, 11”, “Physics I, 1Il”, “Chemistry I, 1I”, “Informatics”, and “Applied Mathematics”. It is also
plausible for the peers that competences in the field of engineering analysis and problem
solving are taught in modules like “Theoretical mechanics”, “Analytical mechanics”,
“Strengths of materials”, “Mechanics of materials”, “Technological processes of engineer-
ing production”, “The equipment of machine-building manufacture”, “Metal cutting ma-
chines” and “Cutting theory”. Competences in the field of engineering design, the ability
to conceive the design of complex machinery, are supposed to be acquired in modules
like “Equipment and tool designing”, and based on the electives selected additional de-
signing competences are obtained in modules like “Bases of designing of sites”, “Design
principles of engineering production”, “Automation of design and technological design-
ing”, “Finite elements”, or “Finite element calculation of design”. Based on the infor-
mation available the peers gained the impression that designing skills are being obtained
but this needs further verification in the light of the still missing module descriptions.

For the Bachelor programme Technological Machines and Equipment the peers could

understand that the students were supposed to gain a broad and sound knowledge in
mathematics, science and engineering in modules like “Mathematics | and II”, “Physics |
and 1l”, “Chemistry”, “Electrical Engineering”, “Strength of Materials” or “Standardization,
certification, and metrology”. Competences in the field of engineering analysis and prob-
lem solving competences are supposed to be obtained in modules like “Applied Physics”,
“Applied Mechanics”, “Technology mining works”, “Manufacturing technology of techno-
logical machines”, “Internal combustion engines”. When it comes to competences in en-
gineering design the peers could comprehend that some modules are designed in a way
to provide respective competences. The module “Technical diagnostics”, for example,
teaches the student to use methods of carrying out experiments with the use of diagnos-
tic devices. Or the purpose of “Reliability of technological machines” is to develop stu-
dents' knowledge and skills and providing a creative approach to solving problems of reli-
ability and durability of machines and technological equipment. Additionally, the module
“Basic of construction and machine details” and “projection and designing of technologi-
cal machines” are dedicated to develop the engineering construction competences. More
subject specific engineering design modules are part of the electives focusing on one of

15
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the three specialties. In summary, the peers confirmed that the curriculum contains mod-
ules to develop competences in the field of engineering design.

The requirements of engineering practice apply to both bachelor programmes alike. Engi-

neering practice is supposed to be acquired in the “Industrial introductory placement” (5
ECTS credit points), the “Industrial practice” (5 ECTS credit points), and the “pre-diploma
practice”. The “Industrial introductory placement” can be carried out in third-party com-
panies (mining and metals, oil and gas companies in various fields, industrial associations)
or at the Department and in the laboratories of the university. The purpose of this prac-
tice is to introduce the students to the process of mining and metallurgical and oil and gas
production, tools, equipment, and the organization of production. The “Industrial practic-
es” shall take place in a company (production, research, design). The purpose of this prac-
tice is to familiarize the students with the peculiarities of technological processes of in-
dustry, to prepare them for the study of relevant disciplines and to implement their own
projects according to the course subject. The students are given tasks they have to fulfill
during the practice, have to submit a report and make a final presentation. The “Pre-
diploma practice” aims at deepening the students' knowledge in certain industrial fields
depending on their specialty. The business representatives confirmed that they maintain
close cooperation with the university and offer places for the practices. A number of
graduates had been employed in the past and the companies support the university to
develop professionals they may employ in future. The peers could see that engineering
practice was well developed in the curriculum and concluded that the bachelor students
are properly prepared for the demands of the labour market.

When examining the curriculum of both Master programmes, the peers noticed that

7 "

more general modules like “Psychology”, “History and philosophy of science” or “Peda-
gogy” have to be taken by the students. The peers understood these modules as compul-
sory required by state legislation. The peers asked why a “Pedagogical practice” was fore-
seen in the curriculum of both Master programmes and learnt that this was a mandatory
governmental regulation to prepare all students to be able to take on teaching obliga-
tions; some students wanted to become teachers and were hereby introduced to peda-
gogical practical teaching experiences. The peers accepted this explanation.

When looking more specifically at the Master Mechanical Engineering in the light of the

subject specific criteria of the Technical Committee of ASIIN, the peers had been wonder-
ing where consolidated knowledge of mathematic-scientific and engineering principles of
mechanical engineering was taught. After examining the final theses in detail the peers
confirmed that advanced mathematical competences are evident and underlined that
sufficient mathematical principles are included in the curriculum. The peers understood
that competences in the field of engineering analysis should be obtained in modules like

16
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4 “"

“Qualitmetry in mechanical engineering”, “Methods of maintenance of reliability of the
machine building equipment” or “Reliability and diagnostics of technological systems”.
Competences in engineering design were included in modules like “Design and manufac-
ture of instrumental equipment”, “Modeling and design of machine tools”, “Design of
experiments” or “Optimal design” as the peers confirmed.

The Master programme Technological Machines and Equipment contains a humber of

modules like “Mathematical methods in engineering” or “Calculation of design value of
mining and transportation machines and stationary equipment” which provides an ad-
vanced knowledge of mathematic-scientific and engineering principles as the peers com-
prehended. The peers understood that competences in the field of engineering analysis
should be obtained in modules like “Scientific problems of creation of technological ma-
chines and facilities”, “Theoretical bases of design and construction of mining machines
and systems of management” or “Repair and maintenance services of mining machines
and systems of management”. Competences in the field of engineering design should be
acquired in modules like “Theoretical bases of design and construction of mining ma-
chines and systems of management” or “Methodological principles and solutions for de-
sign of mining machines and stationary equipment” as the peers confirmed.

The peers could see for all degree programmes that a number of modules serve the pur-

pose to obtain transferable skills like “Political sciences”, “Fundamentals of law”, “Sociol-
ogy”, and “Culturology”. The lecturers also explained that they apply group work tasks
where students are requested to resolve given problems jointly. In addition, there exist a
number of professional clubs where students communicate with each other. The peers
fully support these efforts but they have the impression that these managerial skills are
taught comparatively late in the study programme. They recommended to provide more
managerial skills (time/ project management, looking for scientific sources, problem solv-
ing strategies) at the beginning of the studies to make the independent work more effec-

tive.

As indicated above, the judgement of the peers was based on the module descriptions as
far as they were available; a full set of English module descriptions is required to com-

plete the assessment of the peers.

Criterion 1.4 Admission requirements

Evidence:
e Information about the rules and regulations for admission can be found under fol-
lowing websites:
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e http://talapker.kazntu.kz/en/node/634 (Access 15.03.2016)

e http://talapker.kazntu.kz/en/node/633 (Access 15.03.2016)

e http://talapker.kazntu.kz/en/node/659 (Access 15.03.2016)

e http://talapker.kazntu.kz/en/node/746 (Access 15.03.2016)

e Bachelor programmes: Decree of the Government of the Republic of Kazakhstan
No.111 dated January 19, 2012

e Master programmes: Decree of the Government of the Republic of Kazakhstan
No.109 dated January 19, 2012

Preliminary assessment and analysis of the peers:

The peers confirmed that the requirements and admission procedures are accessible to
all students on the websites; however, the link of the “rules of admission” leads to a pdf-
file in Russian only. Given the ambition of Kazakh National Research Technical University
(KazNRTU) the peers strongly recommended making all study relevant information includ-
ing the admission rules and requirements available in English too. The auditors discussed
the admission rules and procedures with the university representatives. The programme
coordinators explained that the selection of the applicants for the Bachelor programmes

is made by the Ministry of Education and Science; more specifically, admission for the
bachelor degrees is carried out by the admission rule developed by the Ministry of Educa-
tion and Science of Kazakhstan based on the Decree of the Government of the Republic of
Kazakhstan No.111 dated January 19, 2012. Theoretically, any persons having general
secondary (secondary general), technical and vocational (primary and secondary voca-
tional, post-secondary), higher (higher vocational) education can be admitted to KazN-
RTU. It was further explained that educational grants are awarded to students on a com-
petitive basis in accordance with gained scores on the Common National Testing (CNT) or
complex testing. This Common National Testing is being taken by all high school gradu-
ates and the score received qualifies a high school graduate to apply for university admis-
sion. The Ministry of Education and Science defines the quantity of Educational Grants for
each academic degree programme. The peers asked why there is a drastic decline in the
number of admitted students from 2011 to 2012 and the following years and learnt that
the score of the Common National Testing had been increased from 50 to 70 points; addi-
tionally, the demographic change taking place at Kazakhstan presently also had an impact
on the number of new students. Altogether, the auditors judged that the admission re-
quirements were reasonable for maintaining the quality of the Bachelor degree pro-
grammes.

The admission to Master degree programmes is based on the Rules for admission to pro-

fessional educational programmes of postgraduate education at the KazNRTU which are
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developed in accordance with the Law of the Republic of Kazakhstan “On education”,
“Standard rules for admission to educational organizations implementing professional
educational programs of postgraduate education” approved by the Decree of the Gov-
ernment of the Republic of Kazakhstan No.109 dated January 19, 2012. Educational
grants for Master degree programmes are awarded to students on a competitive basis.
Bachelor graduates have to take entrance exams which comprise a Foreign Language Test
and a Programme Based Written Exam. The peer group concluded that this was an ap-
propriate approach to secure the quality of the academic standard.

International students can apply for the Higher Education Institutes by taking the complex

test (Bachelor degree) and university entrance exams. Presently, three citizens from Viet-
nam are studying at KazNRTU. The official language of study is Russian but some basic
courses are offered in English. Foreign students are supposed to take one year course of
Russian but there are some special agreements between countries. There is a govern-
mental agreement between Kazakhstan and Germany, for example, which says that if
there is one student from Germany, the whole educational programme could be taught in
English. The peers concluded that the specific requirements and needs of foreign students
are taken into consideration when applying at KazNRTU.

Final assessment of the peers after the comment of the Higher Education Institution
regarding criterion 1:

The peers thanked KazNRTU for revising the programme objectives and the learning out-
comes. They confirmed that the programme objectives and learning outcomes for each
programme had been shortened and made far more concise than it had been in the origi-
nal version. When studying the learning outcomes the peers concluded that they still con-
tain the key elements relevant for the four degree programmes. Hence, in principal they
assessed them as satisfactory although they underline that they are of different quality.
The peers particularly welcomed the fact that some of the learning outcomes are being
presented in a taxonomical differentiation. The peers recommended to further develop-
ing the learning outcomes applying the taxonomical classification. However, the peers
cannot see that the educational objectives and learning outcomes have been published in
English on the website and underline that the qualification objectives and other pro-
gramme relevant information have to be accessible in English for all relevant stakehold-
ers.

The peers positively noted that objective-module matrices had been submitted by the
University that provide a clear overview which modules are supposed to achieve the cor-
responding learning outcomes. However, the peers critically noted that the goals in the
table do not fully correspond to the revised educational objectives and learning outcomes
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that had also been submitted to the peers. The peers also acknowledged that the module
descriptions had been made available to the peers; however the peers still have consider-
able problems to understand the modules as they had been submitted in separate files
and without proper naming. The peers highlighted that the module descriptions need to
be revised and submitted in one file ideally with a table of contents. Additionally, the
peers confirmed the recommendation to provide more managerial skills (time/ project
management, looking for scientific sources, problem solving strategies) at the beginning
of the studies to make the independent work more effective. The peers confirmed that
the admission requirements are transparent and clearly defined. Except for the limita-
tions that had been indicated in this section, the peers see this criterion fulfilled.

2. The degree programme: structures, methods and im-
plementation

Criterion 2.1 Structure and modules

Evidence:

e Module descriptions (as far as available)
e Curriculum / content overview
e Discussions with students and teaching staff

Preliminary assessment and analysis of the peers:

The peers confirmed that all degree programmes had been divided into modules and that
each module comprised a sum of teaching and learning. According to the peers, the
modularisation and structure of the curricula allow for the completion of the degree pro-
grammes in time. The peers also acknowledged that with its choice of modules, the struc-
ture ensures that the learning outcomes can be reached and allows students to define an
individual focus and course of study.

The auditors welcomed the aim of KazNRTU to become a more international university
and to foster cooperation with international partner institutions. From a practical point of
view, the peers noticed that none of the students who participated in the discussion with
the peers had been abroad even though many students indicated a vivid interest to study
at another university. The students admitted that the requirements to qualify for an ex-
change programme were very difficult to meet. In addition, Kazakhstan is not included in
the European Erasmus programme. Sometimes companies provided scholarships to stu-
dents to study abroad. The peers concluded that opportunities to study abroad were
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available and the selection process seems to be fair and transparent; but as there are few
places available only a small number of students had a chance to really benefit from these
opportunities. In order to realize the vision of KazNRTU to become an internationally rec-
ognized institution of Higher Education, the peers recommended to increase the number
of international exchange programmes and to offer more opportunities to students to
participate in these exchange programmes. As for the recognition of qualifications gained
from other institutions of higher education, in particular abroad, grades, credits and con-
tent of modules are taken into consideration. There is a specific reference made by the
regulations to the qualifications or competencies to be recognized. According to the Lis-
bon Convention each university is asked to recognize activities completed externally un-
less the HEI can prove that the competencies gained at the other HEI are completely dif-
ferent.

The auditors verified that modules taught at undergraduate level were not part of the
curriculum in the Master’s degree programmes.

The workload is being discussed in more detail under criterion 2.2. The peers gained the
impression that the curriculum is structured in a way to allow students to complete the
degree without exceeding the regular course duration.

Criterion 2.2 Work load and credits

Evidence:
e Self Assessment Reports, chapter 2.2
e Curricular structures
e Module descriptions
e Discussions with students and teaching staff

Preliminary assessment and analysis of the peers:

The peers understood that KazNRTU has developed a credit system; according to this
credit point system one credit point corresponds to one hour of lecture, one hour of
structured learning with the teacher and one hour of independent work. KazNRTU turned
the Kazakh credit points into the European Credit Transfer and Accumulation System
(ECTS) to be able to compare the study attainment and performance of students of higher
education with other European countries. When looking at the module descriptions the
peers had difficulties to fully comprehend the workload calculation. In some cases abbre-
viations were used (e.g. ISW, ISWLT) unknown to the peers and the workload calculation
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is presented in different, inconsistent ways. The peers asked the students if they felt that
the actual workload and the ECTS —credits awarded to a module corresponded well and if
there were any means to verify this calculation. The students explained that in most cases
the workload and ECTS points corresponded more or less but there were modules like
some of the general ones, which required less effort. According to the students no meth-
ods of verification were applied. The peers underlined that it should be verified that the
awarded ECTS-credits for the modules correspond to the actual workload of the students
(e.g. based on results of the teaching evaluation). The ECTS-credits and the actual Work-
load must be described in the module descriptions consistently and understandably.

The peers compared the workload of the different years and concluded that the number
of ECTS points fluctuates around 30 credit points per semester which means a fairly bal-
anced workload for the students. The peers confirmed that no structure related work
peaks existed which was also confirmed by the students.

Criterion 2.3 Teaching methodology

Evidence:
e Self Assessment Reports, chapter 2.3
e Module descriptions
e Discussions with students and teaching staff

Preliminary assessment and analysis of the peers:

The peers studied the module descriptions to understand the teaching methodology
which is being applied. The module descriptions differentiate between “lecture”, “labora-
tory work”, and “practical work” supplemented by homework which has to be done indi-
vidually or in groups. The peers welcomed that most modules consist of lectures and have
a practical and laboratory component. The peers wanted to know how the laboratory and
the practical work are being carried out, and the lecturers explained that they applied
traditional methods like lectures with new teaching methods which included critical dis-
cussions with different roles (role games) or multimedia devices. Additionally, the stu-
dents are given tasks they have to fulfil in groups where managerial and team working
skills are being obtained. The peers judged these different teaching methods positively
and underlined that this should also be indicated in the module descriptions. At the mo-
ment, the module descriptions do not provide any information about innovative teaching
methods as indicated by the lecturers. Besides, the peers recommended to provide more
managerial skills (time management, looking for scientific sources, problem solving strat-
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egies) at the beginning of the studies to make the independent work more effective as
indicated under criterion 1.3. Additionally, the peers could hardly find complex projects in
the curriculum or the module descriptions where students are required to apply multidis-
ciplinary approaches to be able to complete the task. The peers highlighted that from
their point of view complex projects, where students have to work creatively and in inter-
disciplinary teams to resolve a task successfully, are very worthwhile didactical ap-
proaches, and they recommended that KazNRTU should consider to increase the amount
of project based student tasks.

Furthermore, the peers understood that the university intends to make its programmes
more international but except for the foreign language courses the students have hardly
an opportunity to practice their English. The peers noticed that the competence to speak
English was very diverse among the students. The students also indicated that they would
like to have more technical oriented components in English. The peers underlined that it
would be worthwhile to encourage staff members to offer English modules to enhance
their own language competences and to also ask the students to make English presenta-
tions, submit English reports or use English documents. This would help to foster the oral
and written language competences.

Criterion 2.4 Support and assistance

Evidence:
e http://www.kazntu.kz/en/node/1351 (Access 15.03.2016)

e Self-assessment report, chapter 2.4

e Discussions with students and teaching staff

Preliminary assessment and analysis of the peers:

The peers learnt that for each degree programme students are divided into groups of 4 to
20 students and each group of students has its own advisor. Academic advisors are lec-
turers and professors of the university. The task of the academic advisor begins during
the freshman year and continues throughout to the senior year. When starting the study
programme, first-year students receive a Students’ Guideline which contains all relevant
information about the educational process of the credit system, structural units of the
university, general requirements to the students, their rights and obligations, main provi-
sions of monitoring and evaluation of students' knowledge. The academic advisor pro-
vides academic advice in terms of courses to be selected; additionally, the academic advi-
sor also supports students regarding personal matters. The students confirmed that the
academic advisors were very supportive and tried to assist the students in all matters.
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Additionally, the university collects information about the students’ academic progress at
each stage, their current level of knowledge, the rating score of students’ performance,
and the tendency of their academic progress. This system allows the university to identify
students falling behind immediately and take necessary action where this deems neces-
sary. The website also provides a number of additional counselling and advisory services
that can be used by the students. The auditors could see that sufficient resources were
available for offering individual support, supervision and advice to students.

Final assessment of the peers after the comment of the Higher Education Institution
regarding criterion 2:

The peers noticed that KazNRTU wanted to provide an overview of students who had ac-
tually benefitted from international mobility programmes but the peers were unable to
find this document. Additionally, the peers are aware that student mobility is taking place
but to a small extend only. The peers are aware that formally a number of international
partner institutions exist but hardly any practical exchanges are taking place. That is why
the peers stick to their recommendation to further develop international exchange pro-
grammes and to offer more opportunities to students to participate in these exchange
programmes. The peers acknowledged that the module descriptions had been reworked
and contain a clear breakdown of workload distinguishing between contact time and time
for self learning. However, the overall calculation is still incorrect and needs to be recti-
fied. Moreover, the peers still cannot comprehend that there is any kind of verification
that the awarded ECTS-credits for the modules correspond to the actual workload of the
students. Hence, the peers stick to their intended requirement. The peers gratefully re-
ceived the explanation of project related teaching methods and welcome this approach.
They encouraged KazNRTU to further pursue this approach and stick to their intended
recommendation. The peers also appreciated the indication of KazNRTU to introduce
more English modules in technical fields and stick to their recommendation to follow up
at the re-accreditation how this will have been implemented. By the same token, the
peers stick to their recommendation to offer more international exchange programmes
and opportunities for students to participate in international exchanges. Additionally, also
staff members should be offered more opportunities to enhance the English speaking and
writing skills. Beside the mentioned fields of improvement the peers confirmed that this
criterion is fulfilled.

3. Exams: System, concept and organisation

Criterion 3 Exams: System, concept and organisation
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Evidence:

e Module descriptions
e Self-assessment report, chapter 3

e Discussions with students and teaching staff

Preliminary assessment and analysis of the peers:

The peers were told that examination rules and regulations are in place but they have not
been forwarded to the peers yet. The peers kindly ask to submit the examination rules
and regulations as additional information. The peers studied the module descriptions and
noticed that in most module descriptions the final form of examination was mentioned.
However, during the discussion with the lecturers and the students the peers had been
told that a “continuous assessment approach” is applied which means that after about 8
weeks a first examination is taking place, a few weeks later a second control needs to be
performed by the students and finally, there is the final examination. In principal, the
peers are in favour of a continuous assessment as it allows students to balance a bad
mark and it forces the students to consistently learn during the semester. However, the
exact forms and their weighing factors for the final mark need to be communicated in a
transparent way, as the peers emphasized. The module descriptions need to be adjusted
accordingly. The exact dates of the examinations are communicated at an early stage dur-
ing the semester and the students confirmed that they have sufficient time to prepare for
them. The students underline that if a continuous work ethic is being applied the exami-
nations can be performed successfully. At the end of the semester the students have to
take six to seven examinations over a period of three weeks. The peers judged this as an
appropriate workload. From the third semester onwards the students have also to per-
form oral examinations which comprise 40 to 60% of all examinations. The peers under-
stand that oral skills are being developed in the different degree programmes; however,
this is not properly indicated in the module descriptions either. The peers analysed the
examinations as far as this was possible due to language barriers and gained the impres-
sion the examinations are devised to individually measure to which extent students have
reached the learning outcomes defined. The peers understood that the number of stu-
dents failing an examination was fairly small; nevertheless students have the right to ap-
peal against a decision and may apply to retake an examination. Students with handicaps
may receive individual and compensational treatment to accommodate them accordingly.

The students confirmed that according to their judgement, exams are marked using
transparent criteria and the timeframe for marking exams does not interfere with indi-
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vidual academic progression which means that students can directly move on from the
bachelor’s to the master's degree programme.

The Bachelor students have to carry out a so-called pre-degree practice of 13 ECTS credit
points and the final project including the defence of 7 ECTS credit points. The same ap-
plies to the Master students who have to do research work and write the master thesis
afterwards. It was explained to the lecturers that the pre-degree practice/research work
should deepen the students' knowledge in accordance with the graduation assignment.
The students have to identify a research topic themselves which must be approved by the
university supervisor and the company where the practice is conducted. During the pre-
degree practice the students collect relevant data at the companies for the final thesis;
the final thesis is written at the university afterwards. Sometimes companies even offer
scholarships for certain topics and many graduates find immediate employment in the
company they have worked in after graduation. The peers examined the final theses as
far as they could and confirmed that the thesis ensures that students work on a set task
independently and at the level aimed for; the peers emphasized particularly the strength
in mathematical analysis.

Final assessment of the peers after the comment of the Higher Education Institution
regarding criterion 3:

In principal, the peers had the impression that the entire examination procedure was well
organised; however, even though it can be assumed that proper rules and regulations are
in place, the peers never had a chance to look at them. Hence the peers request that
KazNRTU makes the respective rules and regulations available.

4. Resources

Criterion 4.1 Staff

Evidence:

e Analysis of needs and capacities
e Staff handbook
e List of and information about research projects in the self-assessment report

e Article 52 of item 8 of the Kazakhstan Republic Law "About education of 27.07.07”
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Preliminary assessment and analysis of the peers:

The peer group studied the staff handbook and concluded that the composition of the
teaching body was able to ensure that the intended learning outcomes are achieved by
the time the degree is completed. Sometimes also guest lecturers from industrial partners
offer lecturers to give the students first hand information of labour market develop-
ments. Additionally, foreign guest lecturers are invited regularly and hold English lectures.
Regarding the recruitment of staff members the auditors gained the impression that a
competitive selection procedure was carried out to recruit university lecturers from other
institutions of Higher Education or from private companies. Based on Kazakh law, the
total number of teaching staff is calculated based on the average ratio of students and
teachers (the average number of students per teacher) 8/1. The peers confirmed that
there are sufficient staff resources available for providing assistance and advice to stu-
dents and to fulfil administrative tasks; given the recent numbers of student enrolments
the teaching situation becomes even more favourable.

The auditors noticed that both self-assessment reports provided a detailed overview of
the research activities carried out in the last years; the funds are coming from govern-
mental institutions, private companies and international institutions. KazNRTU highlight-
ed that research funding is playing an increasingly important role with regard to the over-
all budget of the university and the upgrading of research equipment. Bachelor as well as
particularly Master and PhD students were actively involved in the research projects.
However, when looking at the staff handbook and the research conducted by the lectur-
ers, the peers noticed that the research work focused on the shoulders of a few staff
members while many staff members did not indicate any recent research projects. The
staff members also admitted that the number of publications in journals with an interna-
tional impact factor had not reached the amount that had been aimed for. When asking
why research activities are not being implemented by more staff members the peers
learnt that time limitations had been a crucial factor, even though the teaching load could
theoretically be reduced if the teaching was secured otherwise. In summary, the peers
gained the impression that the environment for research activities was not conducive and
attractive incentives were lacking. That is why the peers recommended making the envi-
ronment for research activities more conducive and encourage staff members to get
more actively involved in research activities.

Criterion 4.2 Staff development
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Evidence:
e Self Assessment Report, chapter 4.2

e Capacity development offers / Further education

e Discussion with lecturers

Preliminary assessment and analysis of the peers:

In line with the Strategy 2020 of KazNRTU and on the basis of Plans developed by all
structural divisions of KazNRTU the university developed and approved long-term and
annual Personnel development plans for faculty and administrative staff. In the frame of
the Strategy “Kazakhstan 2050”, the Government of Kazakhstan developed a State Pro-
gramme for Industrial Innovation Development, and KazNRTU was selected for imple-
mentation of the research and educational part of this program. In both self assessment
reports KazNRTU provides evidence and figures of further education and didactical train-
ing that has taken place recently. Hence, the peers could see that there are offers and
support mechanisms available for teaching staff who wish to further develop their profes-
sional and teaching skills. Additionally, the representatives from the management of
KazNRTU stressed that more than 400 teachers had received training to improve their
English speaking skills. However, when talking to the staff members most of them refused
to speak English as they felt that their level of English was not adequate to converse in a
proper way. The peers underlined their conviction that learning a language can best be
achieved through practical application and they recommended encouraging staff mem-
bers to offer components of their lectures in English and give students the tasks to write
and present in English.

Criterion 4.3 Funds and equipment

Evidence:

e Self Assessment Report, chapter 4.3
e Detailed lists of equipment in the self-assessment report
e Visit of laboratories

e Discussion with management and representatives from business
Preliminary assessment and analysis of the peers:
During the discussion with representatives of the management of KazNRTU the peers

learnt that 80% of the overall funds for teaching and equipment stem from governmental
funds. Additional 20% of the budget is provided by private companies. While the peers
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believed that the governmental funding was closely linked to the number of students
permitted to the university and the funding was secured for the next years, the peers
wondered if the university can count on the resources provided by private companies.
Management of the university as well as representatives from business pledged that the
partner companies of KazNRTU were highly dedicated to support the university. The uni-
versity and its partner companies sign long term agreements of three to five years, and
the university actively contributes to the technological development of the companies by
conducting research projects (final theses). Finally, the peers indicated that they could
not really verify this statement but as they understood that the core business was se-
cured they accepted this explanation.

The peers visited the laboratories for both degree programmes and confirmed that the
laboratories were partly very old but appropriate to teach basic principles of engineering.
It was explained that KazNRTU received state funding which enabled the university to
renew and upgrade equipment from time to time. Even though the equipment as such is
appropriate for teaching basic principles the peers recommended increasing the number
of machinery for practical lessons because the peers saw that the number of equipment
was a bottleneck for carrying out all practical lessons smoothly. The auditors had not
been able to visit the library of the KazNRTU but the students confirmed that up to date
teaching books and scientific publications were sufficiently available through the internet
and the library.

KazNRTU claims to maintain a number of international cooperation programmes but no
cooperation agreements or other kinds of binding documents referring to the pro-
grammes under accreditation had been provided. The peers asked KazNRTU to provide

respective agreements as additional information.

Final assessment of the peers after the comment of the Higher Education Institution
regarding criterion 4:

The peers acknowledged that KazNRTU is one of the leading research universities in the
country and highly appreciated the research efforts of some of the professors. However,
based on their analysis the peers gained the impression that KazNRTU could even be
more successful in (industrial) research activities if more professors were actively involved
and contributed to it. But this means that the overall environment needs to be made
more conducive for professors to get involved more actively in research. Hence, the peers
recommended making the environment for research activities more conducive and en-
courage staff members (possibly also with incentives) to get more actively involved in
research activities.
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The peers highly welcomed the indication of KazNRTU to spend a considerable amount of
resources for the development of professional skills and improvement of the English lan-
guage knowledge. As indicated in the report, the peers are aware that staff members
have received a lot of English training already but still they are lacking the skill to practi-
cally apply their knowledge. Hence, the peers recommend to particularly support the
training of practical speaking English language skills.

The peers highly appreciated the announcement of KazNRTU to upgrade lab facilities with
new equipment models, catalogs of leading companies producing mining, metallurgical
and oil and gas machinery. Also the plan to acquire simulators for training students on
different hardware is highly welcomed. The further cross-check the developments at the
time of reaccreditation, the peers keep recommending to improve the technical equip-
ment for practical lessons.

5. Transparency and documentation

Criterion 5.1 Module descriptions

Evidence:

e Module descriptions

Preliminary assessment and analysis of the peers:

As indicated previously, module descriptions had been submitted but not a complete set.
A number of module descriptions are still missing, and the peers kindly request the uni-
versity to provide these module descriptions. The students indicated that the module
descriptions are provided to them at the beginning of the semester via intranet. The
peers underlined that all subject specific information including the module descriptions
should be made available also in English on the website of the university.

Looking at the content of the module descriptions, the peers saw that the module de-
scriptions contain most of the expected information like the title, the semester when the
module takes place, the language and the responsible lecturer. However, the workload
and the credit points are not consistently applied. It should be clear which credit points
are applied (Kazakh or ECTS) and the exact amount of contact time and time for self
study. Furthermore, each credit point should have a clearly defined workload. The rec-
ommended prerequisites are understandable and clear and the module objectives make
the taxonomical differentiation between knowledge, ability, and competence. Also the
content of the modules is described in a comprehensible way according to the peers. The
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examination refers exclusively to the final examination but all examinations and the exact
type of examination as well as the weighing factor need to be indicated as the peers un-
derlined. The module description states the media employed but it is important to de-
scribe the teaching method that is being applied. Group work, projects and other kinds of
teaching method should be clearly indicated. The literature list provides a good overview
of typical literature in most cases. The frequency of offer and the duration of the module
should also be added. The peers request that the module descriptions are being revised
according to the mentioned shortcomings.

Criterion 5.2 Diploma and Diploma Supplement

Evidence:
e Certificate of study programme

e Transcript of Records of study programme

e Diploma Supplement are missing

Preliminary assessment and analysis of the peers:
The peers comprehended that after graduation a degree certificate is issued. A Diploma
Supplement printed in English is missing.

The documents available provide information in English on the student's individual per-
formance. The individual modules and the grading procedure on which the final mark is
based are explained in a way which is clear for third parties.

Statistical data as set forth in the ECTS User's Guide is not included to allow readers to

categorise the individual result/degree.

Criterion 5.3 Relevant rules

Evidence:

e No official rules and regulations had been provided

Preliminary assessment and analysis of the peers:
The Peers ask the university to provide all study programme and university-wide rules and
regulations in English
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Final assessment of the peers after the comment of the Higher Education Institution
regarding criterion 5:

As indicated under criterion 1, the peers acknowledged the revision of the module de-
scriptions which gives them a better picture of the content of the modules and pro-
grammes, however the peers still have considerable problems to understand the modules
as they had been submitted in separate files and without proper naming. The peers high-
light that the module descriptions need to be revised and submitted in one file ideally
with a table of contents. The peers thanked KazNRTU for the Diploma Supplements, how-
ever, the Diploma Supplement used by KazNRTU does not contain the full set of infor-
mation that is normally provided in a Diploma Supplement. The peers underline that
KazNRTU needs to ensure that the Diploma Supplement contains detailed information
about the educational objectives, intended learning outcomes, the structure and the aca-
demic level of the degree programme as well as about the individual performance of the
student. The peers understood that all activities of KazNRTU are based on state regula-
tions and on internal regulations developed by the Internal Audit Department. However,
the regulations are not available to the peers and they underline that KazNRTU has to
submit the implemented regulations.

6. Quality management: quality assessment and develop-
ment

Criterion 6 Quality management: quality assessment and development

Evidence:
e Self Assessment Report, chapter 6

e http://kazntu.kz/sites/default/files/new-392 07.12.15 rukovodstva.pdf (Access
15.03.2016)

e Discussion with lecturers and students

Preliminary assessment and analysis of the peers:

The peers were told that according to the development strategy of KazNRTU the univer-
sity wants to further develop its research competences and its status as a research uni-
versity. This application requires that the principles of quality management in accordance
with the requirements of the standard ISO 9001-2008 and the standards and guidelines of
ENQA are observed. The peers understood that a quality management policy was avail-
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able in Russian and published on the website. If students have a specific request or a
complaint there is a website available to address the management of KazNRTU directly.

Furthermore, the peers were explained that a number of different quality measures had
been established and were maintained. At the beginning and at the end of each semester
a systematic analysis of the educational material and approaches was carried out. This
included the critical analysis of the curriculum, working programs of disciplines, teaching
materials, practical, laboratory and course work as well as methods of monitoring. The
purpose of this exercise was to verify that the material was designed in away to achieve
the intended learning outcomes.

Additionally, the degree of customer satisfaction is determined regularly by the Scientific
and Practical Center of social monitoring of the University. Internal audits are taking place
to monitor the functioning of the quality management system. At the end of each semes-
ter, lecturers are assessed by students. The students have to fill in an electronic question-
naire anonymously; the data is analysed and made available to the Management and the
Head of Department. The respective data is presented in the self assessment report of
KazNRTU. If a lecturer receives a bad evaluation the head of Department talks to the re-
spective professor and tries to identify the reason for complaints; the professor is sup-
posed to improve the teaching approach. The lecturers do not discuss the results of the
evaluation with the students and the students cannot follow up if any changes are actu-
ally taking place based on the evaluation. Hence, even though the peers understood that
evaluation and monitoring data is collected and analysed systematically, it remained un-
clear to the peers how this data is actually used to take action to improve the shortcom-
ings that had been identified. Therefore, the peers recommended ascertaining that the
feedback loops (e.g. teaching evaluation) are defined and feedback is provided to the stu-
dents.

The auditors could see that a quality assurance policy and quality assurance procedures were
in place; however they underline that the Quality Management System must be further de-
veloped and internal feedback loops must be established to reflect upon the results and gen-
erate means to further improve the processes of the university.

Final assessment of the peers after the comment of the Higher Education Institution
regarding criterion 6:

III

The peers appreciated the Provision of a “Quality Manual” and a “Student manual” and
the peers comprehended that a number of methods for quality management had been
implemented. KazNRTU explained that the Scientific and Practical Center for Social Moni-
toring receives the evaluation data and prepares the “Report on analysis of survey re-

sults”: The peers understood that this report is discussed at the Academic Council and
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D Additional Documents

D Additional Documents

Before preparing their final assessment, the panel ask that the following missing or un-
clear information be provided together with the comment of the Higher Education Insti-
tution on the previous chapters of this report:

1. Rules and Regulations (covering all administrational topics)

2. Complete set of module descriptions

3. Cooperation agreements between KazNRTU and international partner institutions
4. Diploma supplements for all degree programmes
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E Assessment of the peers

The peers recommend the award of the seals as follows:

Degree Programme ASIIN-seal Subject- Maximum duration
specific label |of accreditation
Ba Mechanical Engineering |With requirements |EUR-ACE 30.09.2021
for one year
Ma Mechanical Engineering | With requirements |EUR-ACE 30.09.2021
for one year
Ba Technological Machines |With requirements |EUR-ACE 30.09.2021
and Equipment for one year
Ma Technological Machines |With requirements |EUR-ACE 30.09.2021
and Equipment for one year
Requirements
A1l. (ASIIN 2.1) The qualification objectives and other programme relevant information

A2.

A3.

A4.

AS.

A 6.

should be accessible in English for all relevant stakeholders.

(ASIIN 2.2) It should be verified that the awarded ECTS-credits for the modules cor-
respond to the actual workload of the students (e.g. based on results of the teach-
ing evaluation). The ECTS-credits and the actual Workload must be described in the
module descriptions.

(ASIIN 5.1) The module descriptions should include reliable information about the
teaching formats, conditions for the award of credits, ECTS credits and grades, fre-
guency of offer, weighing factor of each examination for the final grade, workload
and duration of each module.

(ASIIN 5.2) Ensure that the Diploma Supplement contains detailed information
about the educational objectives, intended learning outcomes, the structure and
the academic level of the degree programme as well as about the individual per-
formance of the student.

(ASIIN 5.3) KazNRTU needs to submit the implemented rules and regulations.

(ASIIN 6) It is required that the feedback loops in the quality management system
are closed, that feedback is provided to the students and that students are involved

in the further development of the degree programmes.
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Recommendations

E 1.

E 2.

E 3.

E4.

ES5.

E 6.

E7.

(ASIIN 2.1) The educational objectives/learning outcomes should describe the aca-
demic, subject-specific and professional classification of the qualifications gained in
the degree programmes. Additionally, all subject specific information should also be
provided in English on the webpage.

(ASIIN 1.3, 2.3) It is recommended to provide more managerial skills (time man-
agement, looking for scientific sources, problem solving strategies) at the beginning
of the studies to make the independent work more effective.

(ASIIN 2.3) It is recommended to increase the amount of interdisciplinary projects
as a teaching method.

(ASIIN 2.3) It is recommended to foster the oral and written English skills (e.g. Eng-
lish courses, write and present English papers, usage of English documents) and to
offer more opportunities for students to participate in international exchanges.

(ASIIN 4.2) Staff members should be offered more opportunities to enhance the
English speaking and writing skills.

(ASIIN 4.1) It is recommended to make the environment for research activities more
conducive and encourage staff members to get more actively involved in research
activities.

(ASIIN 4.2) It is recommended to provide more technical equipment for practical
lessons.
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F Assessment of Technical Committee 01 — Mechan-
ical Engineering / Process Engineering

Assessment and analysis for the award of the ASIIN seal:

The Technical Committee fully comprehends the requirements and recommendations and
sees no need for amendments. The peers accept the suggestions of the peers without
changes.

Assessment and analysis for the award of the EUR-ACE® Label:

The Technical Committee confirms that the intended learning outcomes of the degree
programmes do comply with the engineering specific part of Subject-Specific Criteria of
the Technical Committee 01.

The Technical Committee 01 — Mechanical and Process Engineering recommends the
award of the seals as follows:

Degree Programme ASIIN-seal Subject- Maximum duration
specific label |of accreditation
Ba Mechanical Engineering |With requirements |EUR-ACE 30.09.2021
for one year
Ma Mechanical Engineering |With requirements |EUR-ACE 30.09.2021
for one year
Ba Technological Machines |With requirements |EUR-ACE 30.09.2021
and Equipment for one year
Ma Technological Machines |With requirements |EUR-ACE 30.09.2021
and Equipment for one year
Requirements

A 1. (ASIIN 2.1) Make the qualification objectives and other programme relevant infor-
mation accessible in English for all relevant stakeholders.

A 2. (ASIIN 2.2) Prove that the awarded ECTS-credits for the modules correspond to the
actual workload of the students (e.g. based on results of the teaching evaluation).
The ECTS-credits and the actual Workload must be described in the module descrip-
tions.

A 3. (ASIIN 5.1) Rewrite the module descriptions so as to include information about the
the teaching formats, conditions for the award of credits, ECTS credits and grades,
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frequency of offer, weighing factor of each examination for the final grade, work-
load and duration of each module.

A 4. (ASIIN 5.2) Ensure that the Diploma Supplement contains detailed information
about the educational objectives, intended learning outcomes, the structure and
the academic level of the degree programme as well as about the individual per-
formance of the student.

A 5. (ASIIN 5.3) Submit the implemented rules and regulations.

A 6. (ASIIN 6) Close the feedback loops in the quality management system and ensure
that feedback is provided to the students and that students are involved in the fur-
ther development of the degree programmes.

Recommendations

E 1. (ASIIN 2.1) It is recommended that the educational objectives/learning outcomes

E 2.

E 3.

E4.

ES5.

E6.

E7.

describe the academic, subject-specific and professional classification of the qualifi-
cations gained in the degree programmes are accessible to . Additionally, all subject
specific information should also be provided in English on the webpage.

(ASIIN 1.3, 2.3) It is recommended to provide more managerial skills (time manage-
ment, looking for scientific sources, problem solving strategies) at the beginning of
the studies to make the independent work more effective.

(ASIIN 2.3) It is recommended to increase the amount of interdisciplinary projects as
a teaching method.

(ASIIN 2.3) It is recommended to foster the oral and written English skills (e.g. English
courses, write and present English papers, usage of English documents) and to offer
more opportunities for students to participate in international exchanges.

(ASIIN 4.2) It is recommended to offer staff members more opportunities to enhance
the English speaking and writing skills.

(ASIIN 4.1) It is recommended to make the environment for research activities more
conducive and encourage staff members to get more actively involved in research ac-

tivities.

(ASIIN 4.2) It is recommended to provide more technical equipment for practical les-

sons.
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G Decision of the Accreditation Committee of ASIIN
(01.07.2016)

Assessment and analysis for the award of the ASIIN seal:

The Accreditation Committee discussed the report and made some editorial changes for
clarifying the circumstances.

Assessment and analysis for the award of the EUR-ACE® Label:

The Accreditation Committee confirms that the intended learning outcomes of the degree
programmes do comply with the engineering specific part of Subject-Specific Criteria of
the Technical Committee 01.

The Accreditation Committee decided the award of the seals as follows:

Degree Programme ASIIN-seal Subject- Maximum duration
specific label |of accreditation
Ba Mechanical Engineering | With requirements |EUR-ACE 30.09.2021
for one year
Ma Mechanical Engineering |With requirements |EUR-ACE 30.09.2021
for one year
Ba Technological Machines |With requirements |EUR-ACE 30.09.2021
and Equipment for one year
Ma Technological Machines |With requirements |EUR-ACE 30.09.2021
and Equipment for one year
Requirements

A 1. (ASIIN 2.1) Make the qualification objectives and other programme relevant infor-
mation accessible in English for all relevant stakeholders.

A 2. (ASIIN 2.2) Prove that the awarded ECTS-credits for the modules correspond to the
actual workload of the students (e.g. based on results of the teaching evaluation).
The ECTS-credits and the actual Workload must be described in the module descrip-
tions.

A 3. (ASIIN 5.1) Rewrite the module descriptions so as to include information about the
the teaching formats, conditions for the award of credits, ECTS credits and grades,
frequency of offer, weighing factor of each examination for the final grade, work-
load and duration of each module.
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A4,

AS.

A 6.

(ASIIN 5.2) Ensure that the Diploma Supplement contains detailed information
about the educational objectives, intended learning outcomes, the structure and
the academic level of the degree programme as well as about the individual per-
formance of the student.

(ASIIN 5.3) Submit the implemented rules and regulations.

(ASIIN 6) Close the feedback loops in the quality management system and ensure
that feedback is provided to the students and that students are involved in the fur-
ther development of the degree programmes.

Recommendations

E 1l

E 2.

E 3.

E 4.

E>5.

E 6.

E7.

(ASIIN 2.1) It is recommended that the educational objectives/learning outcomes
describe the academic, subject-specific and professional classification of the qualifi-
cations gained in the degree programmes are accessible to . Additionally, all subject
specific information should also be provided in English on the webpage.

(ASIIN 1.3, 2.3) It is recommended to provide more managerial skills (time man-
agement, looking for scientific sources, problem solving strategies) at the beginning
of the studies to make the independent work more effective.

(ASIIN 2.3) It is recommended to increase the amount of interdisciplinary projects
as a teaching method.

(ASIIN 2.3) It is recommended to foster the oral and written English skills (e.g. Eng-
lish courses, write and present English papers, usage of English documents) and to
offer more opportunities for students to participate in international exchanges.

(ASIIN 4.2) It is recommended to offer staff members more opportunities to en-
hance the English speaking and writing skills.

(ASIIN 4.1) It is recommended to make the environment for research activities more
conducive and encourage staff members to get more actively involved in research
activities.

(ASIIN 4.2) It is recommended to provide more technical equipment for practical
lessons.
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H Decision of Accreditation Commission: Fulfillment
of Requirements (31.03.2017)

Requirements

A1l. (ASIIN 2.1) Make the qualification objectives and other programme relevant infor-

mation accessible in English for all relevant stakeholders.

Initial Treatment

Peers

Partly fulfilled

Justification: The peers noted that most documents have been
made available in English. However, the Rules of admission linked
http://talapker.kazntu.kz/en/node/633

are still in Russian. The standard rules of admission are available in
English (http://kazntu.kz/en/bachalor/tpp).

TCO1

not fulfilled

Justification: The Technical Committee criticized that the standard
rules of admission are not available in English. The Committee re-
guests to publish the admission rules also in English.

A 2. (ASIIN 2.2) Prove that the awarded ECTS-credits for the modules correspond to the
actual workload of the students (e.g. based on results of the teaching evaluation).
The ECTS-credits and the actual Workload must be described in the module descrip-

tions.

Initial Treatment

Peers

Not Fulfilled

Justification: The peers noted that the module descriptions have
been reworked and the student work-load as well as the ECTS cred-
it points are being presented in a transparent manner. However,
the calculation of workload to ECTS credit points is not applied
consistently. The amount of student workload varies per ECTS
credit point from module to module. The peers are of the opinion
that this needs to be rectified.

TCO1

not fulfilled

Justification: The peers noted that the module descriptions have
been reworked and the student work-load as well as the ECTS cred-
it points have been presented in a transparent manner. Howev-er,
the calculation of workload to ECTS credit points is not applied
consistently. The amount of student workload varies per ECTS
credit point from module to module. The peers are of the opinion
that this needs to be rectified.
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A 3. (ASIIN 5.1) Rewrite the module descriptions so as to include information about the
teaching formats, conditions for the award of credits, ECTS credits and grades, fre-

quency of offer, weighing factor of each examination for the final grade, work-load

and duration of each module.

Initial Treatment

Peers

Fulfilled

Justification: The peers could see that the module descriptions
have been revised and are published on the websites. Apart from
the ECTS /student workload relation, the peers welcome the ef-
forts undertaken by KazNRTU and concluded that this requirement
is fulfilled.

TCO1

fulfilled
Justification: The Technical Committee agrees to the assessment of
the peers and confirms that this requirement is fulfilled.

A 4. (ASIIN 5.2) Ensure that the Diploma Supplement contains detailed information
about the educational objectives, intended learning outcomes, the structure and

the academic level of the degree programme as well as about the individual per-

formance of the student.

Initial Treatment

Peers fulfilled
Justification: KazNRTU submitted Diploma supplements which pro-
vide all relevant information. The requirement is fulfilled.

TCO1 fulfilled

Justification: The Technical Committee agrees to the assessment of
the peers and confirms that this requirement is fulfilled.

A 5. (ASIIN 5.3) Submit the implemented rules and regulations.

Initial Treatment

Peers Fulfilled
Justification: All relevant rules have been made available. The
peers concluded that the requirement is fulfilled.

TCO1 fulfilled

Justification: The Technical Committee agrees to the assessment of
the peers and confirms that this requirement is fulfilled.
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A 6. (ASIIN 6) Close the feedback loops in the quality management system and ensure

that feedback is

provided to the students and that students are involved in the fur-

ther development of the degree programmes.

Initial Treatment

Peers Not fulfilled
Justification: The peers could not find the information DP 708
KazNRTU_QUALITY OF EDUCATIONAL PRO-CESS. This document
needs to be made available to ASIIN.

TCO1 not fulfilled

Justification: The Technical Commission was unable to access the
indicated document that was intended to prove the fulfillment of
the requirement. Therefore, the Accreditation Commission ould
not asses the fulfillment of the requirement..

Decision of the Accreditation Commission, 31.03.2017:

Study programme

ASIIN-label Subject- Accreditation until
specific label |max.

Ba Mechanical Engineer- |Requirement, 2,6 EUR-ACE® 6 months prolonga-
ing not fulfilled tion
Ba Technological Ma- Requirement 1, 2, 6 EUR-ACE® 6 months prolonga-
chines and Equipment not fulfilled tion
Ma Mechanical Enginee- |Requirementl, 2,6 EUR-ACE® 6 months prolonga-
ring not fulfilled tion
Ma Technological Ma- Requirement 1, 2, 6 EUR-ACE® 6 months prolonga-
chines and Equipment not fulfilled tion

The Accreditation Commission justifies its decision as follows:

Requirement 1: (ASIIN

2.1) Make the qualification objectives and other programme rele-

vant information accessible in English for all relevant stakeholders.

The Accreditation Commission welcomed that most documents have been made available
in English. However, the Rules of admission are not linked properly and could not be
opened by the Commission. Consequently, the Accreditation Commission was unable to
judge the complete fulfillment of this requirement.

Requirement 2: (ASIIN

2.2) Prove that the awarded ECTS-credits for the modules corre-

spond to the actual workload of the students (e.g. based on results of the teaching evalu-
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ation). The ECTS-credits and the actual Workload must be described in the module de-
scriptions.

The Accreditation Commission appreciated the profound revision of the module descrip-
tion and the good quality that has been achieved now. However, the Accreditation Com-
mission noted that there were still a number of inconsistencies in ECTS credit point and
work load calculation and concluded that the requirement was not fulfilled yet.

Requirement 6: (ASIIN 6) Close the feedback loops in the quality management system and
ensure that feedback is provided to the students and that students are involved in the
further development of the degree programmes.

The Accreditation Commission was unable to access the indicated document that was
intended to prove the fulfillment of the requirement. Therefore, the Accreditation Com-
mission could not asses the fulfillment of the requirement.

The Accreditation Commission justifies its decision as follows:

Requirement 1: (ASIIN 2.1) Make the qualification objectives and other programme rele-
vant information accessible in English for all relevant stakeholders.

The Accreditation Commission welcomed that most documents have been made available
in English. However, the Rules of admission are not linked properly and could not be
opened by the Commission. Consequently, the Accreditation Commission was unable to
judge the complete fulfillment of this requirement.

Requirement 2: (ASIIN 2.2) Prove that the awarded ECTS-credits for the modules corre-
spond to the actual workload of the students (e.g. based on results of the teaching evalu-
ation). The ECTS-credits and the actual Workload must be described in the module de-
scriptions.

The Accreditation Commission appreciated the profound revision of the module descrip-
tion and the good quality that has been achieved now. However, the Accreditation Com-
mission noted that there were still a number of inconsistencies in ECTS credit point and
work load calculation and concluded that the requirement was not fulfilled yet.

Requirement 6: (ASIIN 6) Close the feedback loops in the quality management system and
ensure that feedback is provided to the students and that students are involved in the
further development of the degree programmes.

The Accreditation Commission was unable to access the indicated document that was

intended to prove the fulfillment of the requirement. Therefore, the Accreditation Com-
mission ould not asses the fulfillment of the requirement.
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I Decision of Accreditation Commission: Fulfillment
of Requirements (29.09.2017)

Requirements

For all study programmes
A1l. (ASIIN 2.1) Make the qualification objectives and other programme relevant infor-
mation accessible in English for all relevant stakeholders.

Peers fulfilled
Justification: All relevant information appears in English on the
website now.

TCO1 Fulfilled
Justification: All relevant information appears in English on the
website now.

A 2. (ASIIN 2.2) Prove that the awarded ECTS-credits for the modules correspond to the
actual workload of the students (e.g. based on results of the teaching evaluation).
The ECTS-credits and the actual Workload must be described in the module descrip-
tions.

Peers fulfilled
Justification: The calculation of workload to ECTS credit points is
applied consistently now.

TCO1 fulfilled
Justification: The calculation of workload to ECTS credit points is
applied consistently now.

A 3. (ASIIN 6) Close the feedback loops in the quality management system and ensure
that feedback is provided to the students and that students are involved in the fur-
ther development of the degree programmes.

Peers fulfilled

Justification: The relevant document has been made available to
the peers. The peers confirm that this document describes how the
feedback loops are closed.

TCO1 fulfilled

Justification: The relevant document has been made available to
the peers. The peers confirm that this document describes how the
feedback loops are closed.
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Decision of the AC Programmes on 29.09.2017:

Study programme ASIIN-label Subject- Accreditation until
specific label |max.

Ba Mechanical Engineer- |All requirement are EUR-ACE® 30.09.2021

ing fulfilled

Ba Technological Ma- All requirement are EUR-ACE® 30.09.2021

chines and Equipment fulfilled

Ma Mechanical Enginee- |All requirement are EUR-ACE® 30.09.2021

ring fulfilled

Ma Technological Ma- All requirement are EUR-ACE® 30.09.2021

chines and Equipment

fulfilled
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J Learning Objectives and Curricula of the degree
programmes

Bachelor Mechanical Engineering

The uniform goal of training of bachelors Mechanical engineering program (58071200) —
— training of specialists for work in the field of mechanical engineering, having theoretical
base according to the standard curriculum of specialty, practical skills of design of produc-
tion, technological processes of production of the products of mechanical engineering
owning set of means, ways and methods production and technological design, experi-
mental and research, organizational and economic administrative activity and also it is
structure - the design, directed on production competitive production of mechanical en-
gineering on the basis of application of modern methods of calculation and design of
samples of new equipment, devices, cars, designs and new materials, the solution of
problems of dynamics, durability, reliability of mechanical systems.

The purpose of EP 5B071200 "Mechanical engineering" is the ensuring quality of profes-
sional education in the field of technical and technological preparation of production,
design and manufacture of mechanical engineering products confirmed with the level of
knowledge, abilities, skills and competences on the basis of the criteria established by the
state obligatory standard.

The content of "Mechanical engineering" directed on the maximum satisfaction of in-
quiries of consumers on the basis of development of multilevel system of training, fun-
damental nature and quality of training, a continuity and succession of science and edu-
cation, unity of training, education, research and innovative activity has to provide:

- provision of bachelor education for various industries, who knows the methods
and principles of research, design, manufacture and operation of mechanical en-
gineering products;

- have an idea about the main directions in the field of humanitarian and socio-
economic sciences, analyze socially significant problems and activity processes;

- have the communication skills and be a good team player, adapt to changes and
promote social cohesion;

- have the motivation to learn throughout the whole life, have the skills of inde-
pendent learning and skills development;

- training specialists for research activities in the field of mechanical engineering;
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- training of professional and competitive experts in the field of mechanical engi-
neering;

- to have an understanding of modern methods of teaching in universities and col-
leges, modern methods of research work, the work of specialists in industry and
research institutions;

- acquisition of practical skills in designing and technological processes of engineer-
ing production (blanking, machining and machine assembly), mathematical pro-
cessing of research results, preparation of technological processes using modern
information technologies.

Graduate in 5B071200 "Mechanical engineering" has to be ready:

- to acquisition of new knowledge and technologies in professional sphere;

- to set goals and to formulate tasks connected with realization of professional
functions;

- to have the sufficient fundamental and applied knowledge necessary for profes-
sional activity;

- to be able to get an access to global sources of knowledge, to know modern in-
formation technologies;

- to know methodology and analytical skills;

- be able to apply methods of carrying out scientific researches;

- to be able to transform the acquired knowledge to innovative technologies;

Bachelor of 5B071200 "Mechanical engineering" perform the following professional activ-
ities:

- the experimental and research;

- settlement and design and analysis;
- productional and technological;

- service-operational;

- installation-tuning;

- organizational and administrative;
- program - management;

- Educational and pedagogical.
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Code
Discipli The name Quantity The control
- . Semestre
ne cycle dls_t5|p- Disciplines of credits form
liny
1 2 3 4 5 6
GED 1 | General educational disciplines 33
OC 1.1 | Obligatory component 33
IK 1101 History of Kazakhstan 3 1 Examination
Inf 1104 Computer science 3 1 Examination
OBZzh Health and safety bases 2 1 Examination
1103
Soc1104 | Sociology 2 1 Examination
Eko 1105 | Ecology and sustainable de- 2 1 Examination
velopment
K(R)Ya The Kazakh (Russian) lan- 6 1,2 Examination
1106 guage
OET 2107 | Bases of the economic theory 2 3 Examination
IYa 2108 | Foreign language 6 3,4 Examination
OP2109 Right bases 2 4 Examination
Pol2110 Political science 2 4 Examination
Fil2111 Philosophy 3 4 Examination
CC 1.2 | Elective Component
BD2 Base disciplines 64
OC 2.1 | Obligatory component 20
Him 1201 | Chemistry 2 1 Examination
Mat1202 Mathematics 5 1-2 Examination
Fiz 1203 Physics 5 3 Examination
0V2204 | Interchangeability bases 4 4 Examination
PK(R)Ya | Professional Kazakh
3205 (Russian) language 2 5 Examination
lYa 2108 The_is professional-focused 9 5 Examination,
foreign language
CC 2.2 | Elective Component 44
MS 3 The main subjects 32
0C3.1 Obligatory component 5
TPMP Techrjologigal_ processes of o
2301 machine-building  manufac- 3 4 Examination
ture
MG3302 | The machine drawing 3 5 Examination
CC 3.2 | Elective Component 27
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\ TOTAL 129
AKT 4 Additional kinds of training
Practice: Not less than 6*
The educational The report
The industrial The report
Externship The report
PT Physical training 16
CC Elective Component
ISC5 | Total certification 3
TSC 6 Total state certification 15*
1 Graduation examination in a 1 8
speciality
2 Writing and protection of the 9 8
thesis (project)
\ TOTAL Not less than 154
The note

1) In curricula it is recommended to use uniform system of the coding

The disciplines, providing assignment to each discipline of the curriculum of a corresponding
code in symbols alphabetic (three or four capital letters of the Latin alphabet) and digital ex-
pression (three- or four-unit where the first figure specifies a course);

2) * On group specialities «Engineering science and technologies» from 6 to 15 credits;

3) At realisation of professional curriculums of higher education the higher educational insti-
tution has the right:

- To transfer studying of disciplines from one semestre to another, without breaking the logi-
cian of development of the professional curriculum;

- volume of disciplines of an obligatory component at the expense of additional kinds of train-

ing;

- Independently with the account mpepexsusuTos to establish terms of carrying out an expert.
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Master Mechanical Engineering

The purpose of EP 6M071200 - Mechanical engineering is to provide quality profile and
scientific-pedagogical education in mechanical engineering, training of specialists (Mas-
ters), capable of solving scientific problems of modern mechanical engineering, inde-
pendently solve issues of designing, implementation and maintenance of new technologi-
cal processes and machines.

The aim of EP 6M071200 - Mechanical engineering:

- Profile preparation is to obtain high-grade and high-quality professional education, pro-
fessional competence, deepening the theoretical and practical individual training of un-
dergraduates in engineering, the development of undergraduates knowledge that pro-
vides a holistic perception of the world picture, training, the ability to formulate and prac-
tically solve modern practical problems of Mechanical engineering production successful-
ly for carrying out production and management activities in the machine building indus-
try;

- Scientific and pedagogical training is to obtain a complete and high-quality scientific and
teacher education, professional competence, deepening the theoretical and practical in-
dividual training of undergraduates in engineering, the development of undergraduates
knowledge, providing holistic perception of the world picture, training, the ability to con-
struct and to design a solution for modern scientific and practical problems of engineering
production, teaching at universities and successfully to be engaged in research man-

agement activities.

Learning outcomes are determined on the basis of the Dublin descriptors of the second
level (Master) and are expressed in terms of competence. Learning outcomes are formu-
lated both at the level of the entire program, and at the level of the module, a separate
discipline.

Learning outcomes of Master degree program 6M071200 - Mechanical engineering are:

- the ability to develop knowledge obtained at the level of higher education, which
are the basis for the finding and application creative ideas, often in the context of
scientific research in the field of mechanical engineering;

- The development of the most important and sustainable knowledge;

- The ability to apply knowledge, understanding and ability to solve problems in
new or unfamiliar situations in the interdisciplinary areas related to the field of
mechanical engineering;
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- The ability to integrate acquired knowledge, to cope with the difficulties and make
judgments based on incomplete or limited information, taking into account the
ethical and social responsibility for the use of judgment and knowledge;

- The ability accurately and clearly to tell the conclusions, knowledge and their justi-
fication to experts and non specialists;

- The ability to continue learning on one's own.

- Core Academic Competencies for graduates of master's:

- The graduates of master's should have an idea on:

- the current trends in the development of scientific knowledge;

- -the current methodological and philosophical problems of the natural sciences;

- the contradictions and the socio-economic impacts of globalization;

Should know:

- The methodology of scientific knowledge; principles and structure of the organiza-
tion of scientific activity;

- Psychological methods and means to improve the efficiency and quality of educa-
tion;

- Should be able to:

- Apply scientific methods of knowledge in professional activity;

- Critically analyze existing concepts, theories and approaches to the study of pro-
cesses and phenomena;

- To integrate the knowledge gained in the framework of different disciplines, use
them for solving analytical and management tasks in the new unfamiliar environ-
ment;

- Creative thinking and creative approach to new challenges and situations;

- To carry out information-analytical and information-bibliographical work using
modern information technologies;

- Summarize the results of experimental research and analysis in the form of a dis-
sertation, scientific publications in the form of articles or reports.

- -Be competent in the field of research methodology;

- -Inthe field of scientific and educational activities in higher education;

- -Inthe implementation of research projects and research in the professional field;

- -Methods of constant provision knowledge , expansion professional skills.

To prepare the master's degree - Engineering Department "Standardization, Certification
and Engineering Technology" formulates working curriculum, which assumes a hierarchy
of objectives EP, the transition from the basic disciplines of profiling and managerial and
further to the highly specialized disciplines related to specific industries.
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Discipline | Code The name Z);cuantlty Semestr | The control
cycle distsip-liny Disciplines credits e form
BD Base disciplines 20
(o]@ Obligatory component 8
IFN 5201 History and science 2 Examinatio
philosophy n
I'Ya 5202 Foreign language (pro- 2 Examinatio
fessional) n
Ped 5203 Pedagogics 2 Examinatio
Psi 5204 Psychology 2 Examinatio
cc2.2 Elective Component 12
MS 3 The main subjects 22
0C3.1 Obligatory component 2
KM 5301 KsanumeTpus in 2 Examinatio
mechanical engineering n
CC Elective Component 20
Total theoretical training 42
ABO Additional kinds of training Not less than 13
et Practice (pedagogical, research) Not less The report
HUPM Scientifically - research work ﬁ;t less The report
maructpaHTta, including performance 7
maructenckoi dissertations
TC Total certification 4
CE Complex examination 1
RPMD Registration and protection master dis- 3
sertations
Total Not less 59

The note * Quantity of the credits allocated for practice, is not included into the general la-
bour input. In case of need the high school can increase number of the credits allocated for
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Bachelor Technological Machines and Equipment

Technological mashines and equipment (5B(6M)072400) degree programmes students
are trained at the Mining and Metallurgical Institute, on the Basis of Core chairs as at the
«Mining and metallurgical mashines and equipment» and «Mashines and equipment Oil
and Gas Industry» KazNTU named after K | Satpayev. Ministry of Education and Science of
Republic of Kazakhstan.

Teaching on this degree programme is carried out on the basis of state educational
standard of higher education of the Republic of Kazakhstan Ne1080 from August 23, 2012.

According to the degree programme "5B072400- Technological mashines and equipment
(by industry)" training process is conducted on the loan program, 4-year training. Qualifi-
cation is - Bachelor.

According to the degree programme "6M072400- Technological mashines and equipment
(by industry), the educational process is conducted on credit technology, training period
of 2 years. Qualification is - Master of Science.

Degree programs 5B072400 and 6M072400 - Technological mashines and equipment (by
industry), passed an accreditation assessment in 2011 by accreditation agency AIOR (Rus-
sian Federation).

Admission is carried out in accordance with the Rules of admission to the baccalaureate.
The requirements for minimum passing score on the results of the Unified National Test
and CT scans on admission into the national university (70 points) followed.

The list of degree programs of the specialty is established by the academic council of
higher education institution independently in accordance with the Dublin descriptors
agreed with the European Qualifications Framework.

Training specialists in 5V072400- Technological mashines and equipment (by industry),
6M072400- Technological mashines and equipment (by industry) is conducted in accord-
ance with the model and the modyle curriculum of the degree programme.

The study of disciplines based on the study of the cycle of general education, basic and
specialized disciplines that create the students the necessary knowledge base, enhance
their level of training, to discover their abilities and creative interest, allows to prepare
bachelors in the field of metallurgy, improvement of traditional and development of new
materials with advanced knowledge that may be demanded by society in industrial plants,
steel mills, production and industrial complexes and businesses, research institutes, insti-
tutions of education and science.
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An objective of degree programme 5B072400- Technological mashines and equipment
(by industry) is to provide professional training of educated and qualified Bachelor of Sci-
ence in the field of new materials and advanced technologies for obtaining and pro-
cessing materials.

The objectives of degree programme bachelor 5B072400- Technological mashines and
equipment (by industry)

Objective 1. Social-humanitarian and professional training of bachelors in the field of
mining and metals, oil and gas industry in accordance with the development of science
and technology as well as the changing needs of the mining industry, research centers,
graduate schools in the frames of the training.

Objective 2. Training of bachelors knowledgeable source of raw materials, production
technology and consumption of metals with fundamental training in physics, mathemat-
ics, chemistry, physical and chemical bases of technology of mining and metals, oil and
gas industry.

Objective 3. To provide the knowledge and skills allows analyzing problems in the area of
professional activities, and find ways to solve them, solve engineering design problems of
technology and equipment of factories, and carry out experimental - research using in-
formation technology and mathematical modelling.

Objectives of degree programme:

1. Study of the cycle of general disciplines for social and humanitarian education
based on the laws of socio-economic development of society, history, modern in-
formation technologies, the state language, foreign and Russian languages.

2. Study of the cycle of basic disciplines to provide knowledge of the natural sciences,
general technical and economic disciplines, as the foundation of vocational educa-
tion.

3. Study of the cycle majors for the formation of theoretical knowledge and practical
skills in technology mashines and equipment mining and metals, oil and gas indus-
try.

4. Study of disciplines forming the knowledge skills of planning and organization of re-
search, design technologies and devices.

5. Introduction to the technology and equipment of factories and plants in the period
of holding of various types of practices.

6. Acquisition of skills of laboratory research, technological calculations, equipment
selection and design using modern computer technology and programs.
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Course: 1 Serwester:  Fall

Cryele of basic disciplines
Reygnired coxgonsnt
ED 111 MatTHL 201 Matheaatics I S - I VI I e O Mathea
ED 112 | RaT1202 Physics I S - I A I A P O ) i o
BD 113 | Himl303 Chexistry S I e O I A I B o
BD 114 NGEGII Descriptive groretry and comprater graphics 4 |e | L |3 |0 Laawl |13 II DGo
BD 115 | InfllDd Information science S I e O I A I B o M
Cyele of extra curricular educational disciplines
Required corponent
ECED e Physical training 2 oo |2 |20 (0|0 T
Course: 1 Serwester:  Sprimg
Cyele of gemeral educational disciplines
Required comgonent
GED 121 T¥aliZ)lod Foreign langnage J|s |00 |3 |ooewE |0 |2 W Forlang,
GED 122 ERYalli2 Eazalch (Russian) langaage S I I I I T A e W Eazlang
GED 123 | IEllOL History of Earakhstan s |t |o |2 vy (0|2 |ID 5D
Cyele of basic disciplines
Required corponant
ED 118 | MatInlol Mathexatics I S - I VI I e O Mathea
ED 127 | RaI1202 Physics IT S - I A I A P O ) i o
ED 118 SEMI201 Standardization certfication, and metrology dls |20l | |1 |2 |ID SCTMIE
Cyele of extra cworricular educational disciplines
Required comgonent
ECED FE Physical waining 2 o0 |2 |20 (0|0 T
ECED VP Mikirary aining 2 ofo 2|00 |00 (¥
Required comgonent
GAK GE Craalification Exaxuon Histof Eazach. o o0 |0 |00 (O[O 5D

Course: 2 Semmester:  Fall

Cyele of gemeral educational disciplines

GED 214 | Rl Philozophy B I N VI e oDy e I D
o 215 DelGos1105 Ciffice work i staee lanpuage I|>|ofo |z oot |01 W Eazlang
Cwele of basic disciplines

Required comgonent
ED Tl | TT2ID Themodynaics and beat transwssion s )2y |o ¥ |12 |ID MEPGL
ED 2111 | EIR2I0S Ecology and sustainshle developzent |51 o2 (0|2 |T AF
ED 112 | PM2II2 Appliad xechanics |51 o2 (0|2 |T AMEBMD
BD 2113 | PFI200 Appliad plysics S I U I I O i O e T Plyszics
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BD 219 MatTad Tasks of mathematic FA I 2| vl 1 Mathean
Electives
BD 1114 | ETYaZil Eazakd tecknical lanpoage |50 3| Rl 2 Eazlang
BD 11141 | RTYaz202 Russian tecknical langnage |50 3| 1 2 RusLang
BD | 21142 | IT¥a2203 Forsign technical lmguzgs 3|5 ]o 3 | ol 1 ForLang,
Cycle of extra ewrricular educational disciplimes
Regnired comg-onent
ECED FE Physical waining 2 o 2 | 0 o T
ECED VP Milirary training. 2 o 0 [ OO0 o
Course: 2 Semwester:  Spring
Cyele of gemeral educational disciplimes
Electives
GED 228 POL2101 Political schence 3|52 1| 2rrl 2 sD
GED I2.el | Op2loz Easics of law 15 )2 1 | WLl 2 5D
GED 1282 | SocZlid Socialogy N I 1 | 2wl 2 sD
GED I2.83 | Eni2ld Calemmlory 15 )2 1 | WLl 2 5D
GED 1284 | TAGPIIDS Driscipline around adaptation to xiining xaking N I 1 | 2wl 2
GED 285 | ZIS210% Defence intellzct possessions 15 )2 1 | WLl 2
Crele of hasic disciplines
Required coxgonent
BD 2115 | Ee3206 Elecirical engineering N I 0 | LNl 2 EE
BD 2200 | OPDMI0 Basics of projecting and machine coxponsnts 3|52 1 | 2vrl 2 AMEBMD
BD 117 | Sh08 Strengh of materials N I 1 | 2wl 2 AMEBMD
Electives
ED 1118 | TCRINT Technology xdming, works 15 )2 1 | WLl 2 D
BD 12181 | BEMWMPIZ208 Mining wineral recouces deposit N I 1 | 2wl 2 D
BD 12181 | OMGII00 Waluroetric uchines and hydrotransys sions 3 |5]2 1 | 2vul 2
BD 221683 | Sar2210 Satpaev studies S - 0| 30l 2 GEM
Cyele of extra curricular educational disciplimes
Resyoired coxganent
ECED VP Military fraiping. 2 o LB ] o
ECED FE Physical Taining 2 o 2 | DOFI0 o PAT
Resyoired coxganent
P Indnctrial- Inrodisctory Flacement 250 LB ] o
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Elactives
ED 2119 | MOPPGNDINY | Mackine the schedule ot desipning FTM 1|51 0 | L2l 2
BD 31191 | OKM3215 Bases of conputer sundalling ar xpoxmefogimms L I 0 | Ll 2

HM
ED 3.1.10.2 | OMPI218 COrapkic awdelling at desipgning, bydranlic machkines. (3 |5 | 1 0 | L2l 2
Crvele of professional disciplines

Regaired coxponent
D 3.11 TITME301 Techndogy of memafacture technological machimes (3 |5 | 2 1 | 2Ll 2 MEPTI
jn ] 317 | PETM3302 Proaction and designing of techralogical packines | 3 | 5 | 2 1 | WLl 2

Hlectives
bl 313 | OMORNG Miring machines and equipaent 41712 1| 2uw 3
hain] 3131 | OIMEI0S Miring - techmalopical mackines 4|17 |2 1 | 27Ul 3
] GOEMIZ0S5 Tke hydraulic squiproent of aaountain machines 4 |7 |2 1| YUY 3
FD 314 TE300 Transportations ¥achinss and the squipeent I O 1| 3uwl 1
bl 2141 | LT237 Logistic on transpart s |lel3 1 | 3wl 4
D 2142 | TMOE308 Technoogical machines and squipments N O 1 | 3wl 4

Cvele of extra corricular educational disciplines
Regquired corponent
ECED VP Military fraining 2 o 0 | A0 o
Course: 3} Semwester:  Spring
Crycle of basic disciplimes

Reqaired coxponent
ED 3110 | OTBE4211 Life and Labour safety E I 1 | 2Ll 2 Ls
ED 311 | EUP3ILT Ecomoanics and production managesoent 35|12 1 | 2Ll 2

Hectives
ED 311 | POMCII321E Progection mining sackines and Stationary firting, 4 |8 |2 2| 2 3
ED 322211 | KCMETE2I9 Designing munimg ruachinss and Stationary fttng 4 e |2 2| 2wl 3
ED 32222 | ROMS2X0 Hydraulic mackines designing, 4 |8 |2 | 2wl 3

Cryele of professional disciplimes

Required corponent
D 3215 SAPRIMIZOG SAPR of echnological machines 3 |5|2 1 | 21l 2
bz 316 | PTMIZDE Tramsmiissions of tscknological machines R I 1 | 2Ll 2

Hectives
D 327 PUEIOT Haisting, umirs 4|72 1| Ul 3
hain] WIR3II0E Vertical ransportation in xuines 4|17 |2 1| 22Uy 3
D Hydraulic and pneusarics mining mackines 4 |7 |2 1| Ul 3
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ECED kY Military waining 2 o L] oY
Reguired corgansnt
cr mr Imdastrial practice 2 o i) o
Course: 4 Serwester:  Fall
Cyele of basic disciplines
Electives
ED 4173 | ARMAZII Antozation caloulations parazoeters tecknological 3 1 L2yl 3 II
processes mining maclines and equiprent
BD 41231 | OEW4I22 Eases comgeater coxyputing, technologies in the 3 1 vl 2 I
TR ain SqUEPEETE.
BD 4132331 | PMP&E4223 Mathezat comgater xodelling, of paraay of 3 1 LVl 2 I
ED 4124 | EIA4I24 Controlling and reanring = quipment 3 2 W11 2 I
BD 41241 | OD4225 Mezsur=mene nstroment 3 2 2L 2 I
ED 41241 | BMP4220 Controlling, and ransring squipmen of kydranlic 3 2 2RWLS 2 II
e hines
Cyele of professional disciplines
Reyoired coaogonent
D 418 METMZ02 Installation and sxplaitation of technologioal 3 2 2L 2 I
machines
o] 418 RITM4500 Technological machines repair 3 2 LY 3 II MEPGI
Electives
m 4110 | VRPU4210 Dewatering, fan and poeuaatic plants 4 2 2Ll 3 II
D 41101 | ChSTE3NL Mine stafionary installations 1 2 ¥ 3 I
o] 41107 | TEGMAIIZ Technology of masmfacmre hydranlic zachines 4 2 Uy 2 II

Course: 4  Secowester:  Spring
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Master Technological Machines and Equipment

Technological mashines and equipment (by industry)" must solve the following tasks in
accordance with the professional activities:

- Inthe field of experimental and research activities:

- Analysis of the problem of research in a given area on the basis of selection and
study of literature and patent sources;

- Diagnostics of the state and dynamics of the objects of activity materials, process-
es, equipment in various industries with the necessary tools and methods of anal-
ysis;

- Study of the structure and properties of engineering materials, their improvement
and development of new materials and processes for their manufacture;

- Construction of mathematical models computer modelling to solve the problem;

- Measurements and research in the development of new materials and technolo-
gies in mechanical engineering for a given procedure with a choice of modern
technology and computer processing of the results;

- -Inthe area of the settlement and the design and analysis:

- The formulation of goals and objectives of the project (program) in the issued cri-
teria, the objective function, constraints, the construction of the structure of their
relationships, identifying priority problem solving;

- Development of generalized solutions to the problems, the analysis of these op-
tions, predict consequences, finding compromise solutions in a multicriteriality,
uncertainty, planning and implementation of projects;

- The development of projects of engineering equipment based on mechanical,
technological, design, performance, ergonomic, aesthetic and economic parame-
ters;

- The use of information technology for the selection of materials and equipment
needed in the manufacture of finished products;

- In the field of industrial and technological activities:

- conducting physical and experimental studies using modern techniques for meas-
uring and processing the results;

- the introduction of production processes, quality control of components and as-
semblies for different purposes;

- calculation of production standards, technological standards in the flow of materi-
als, tools, selection of standard equipment, preliminary assessment of the eco-
nomic efficiency of operations;
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- the development of technical specifications for the construction of individual units
devices, equipment and special tools;

- efficient use of materials and equipment selection and calculation of parameters
of technological processes for the preparation of the finished product;

- standardization and certification of engineering equipment and processes and in
their manufacture and repair;

- environmental control of production;

participation in work on fine-tuning and development of technological processes in the
manufacture of products of the process engineering industry sector;

in service - operating activities:

- commissioning, testing and utilization of devices, systems and complexes related
to the professional activity;

in the field of installation and commissioning activities:

- Installation, commissioning and testing of instruments, equipment and systems;
- Implementation of commissioning, configuration and pilot testing of certain types
of devices and systems in the laboratory and at the sites;

in the field of organizational and managerial activities:

- Participation in the organization of work, aimed at the formation of the creative
nature of the production teams;

- Development plans for various kinds of works and control of their implementa-
tion, including the provision of appropriate services necessary technical documen-
tation, materials and equipment;

- Finding optimal solutions while working to meet the requirements of quality, cost,
deadlines, competitiveness and security of life and reliability;

- Technical equipment and organization of jobs;

- Carry out technical control works;

- in the field of software and management activities:

- designing process control programs to create new metals and mining and oil and
gas mashines and equipment;

- Computer choice of materials and equipment for production of finished steel and
mining and oil and gas mashines and equipment production;

- the use of computer technology to geoinformatic systems;

- Information provision devices and systems.

- inthe field of educational and teaching activities:
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- Providing high-quality transmission of skills, knowledge and skills to work with the
staff during their training.

The main requirements for the social and ethical competencies of graduates are:

- Know the social and ethical values based on public opinion, traditions, customs,
social norms, and be able to navigate in them in their professional activities;

- To know the traditions and culture of people of Kazakhstan;

- Know the basics of the legal system and legislation in Kazakhstan;

- To know the trends of social development;

- Respect the rules of business ethics, own ethical and legal standards of conduct;

- Be able to adequately orient in different social situations;

- Be able to work in a team and defend their point of view;

- To strive for professional and personal growth.

Requirements for the economic, organizational and managerial competencies.

Graduate have to:

- Have the basics of economic knowledge, have a scientific understanding of the
management, marketing, finance, etc.;

- Itis able to develop the right strategy to achieve the objectives to achieve the best
end result;

- Be able to express and justify their position on the choice of methods for solving
tasks;

- Be able to analyze arise in solving this problem the economic situation and to
choose the optimal from an economic point of view, a strategy;

- Possess organizational skills, be able to create mobile working groups to carry out
their goals and be able to manage such a group, be able to defend their rights and
to require them to perform the duties;

- Be able to take responsibility for decisions and to defend its position on the organ-
izational and administrative activities.

- Know and understand the objectives and methods of state regulation of the econ-
omy;

- To know the basic rules and norms of scientific management.

In 2013, the state was conducted certification of the Kazakh National Technical University
named after Kl Satpayev degree program of bachelor and master 5B072400 -
technological mashines and equipment "(by industry) and 6M072400 - Technological
mashines and equipment" (by industry).
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The content of the cycle of general disciplines is 25% of the total disciplines model curric-
ulum or 33 credits and includes the following disciplines: History of Kazakhstan, Informat-
ics, Basics of Life Safety, sociology, ecology and sustainable development, Kazakh (Rus-
sian) language, Foundations of Economic Theory, Foreign Language, Fundamentals of law,
political science and philosophy, physical Culture.

After studying the cycle of general studies graduate should know:

- The history of the Republic of Kazakhstan, the stage of development of the state;

- The basic philosophical categories and concepts,DPistemological and ontological
aspects of the consideration of human in philosophical sciences;

- Conceptual apparatus and the basic methods of sociology;

- Basic tendencies and concepts of modern science;

- The principles of evolution, reproduction and development of living systems of the
biosphere and neosphere;

- The theoretical basis and methods of mathematics, elements of the theory of sets,
the theorem of probability, mathematical statistics;

- Know the state, Russian and foreign languages at the level providing scientific
communication;

Term: 1 Semester: Fall Cyvcle of basic disciplines

Fequired commponent

BD: L1 IFH 32011 Hustarry and phikscply al scienze N ] [ ] 11172 2] ¥ D

BD 112 I 5102 Lasiguage foe Spoca] Pusposes ENEERE ]2 W22 F ¥ Fuil.ssg

BD L3 Fed 5313 | e N ] [ ] 1172 2]z ¥ D

BD 112 Pl 3304 [Favatulugy N ] [ ] 1172 2]z ¥ D
Elestives

HD [N NPGTESL 3m3 Seenlile  problems  of samganmspon  osples = 3 5 : | e ¥

wlaliomary malallilioas
HD [ RPDOGM Rescarch and practical schoeven cnts m mining machiney ENIEDE ] ¥
S35 1 R —
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R 1

wyasems of

2] T WSS S50l TiI |0 T k]
L 11 LAFUM 00 Licensing and sochemical engineerng [ 5 [ 3| 2| O A 3
Crele of extra curncular educabional dizciplines
ECED Ml Research work anier’s 1 = [ ] [ [y []
Term: 1 Semester: Spring Cvole of basic disciplime
Elezlives
BD (% ML 3206 wv i methoads of scienlile sludy m mning E B FT T E]
v erlaclurmg
BD 11z2 NPSTMO kems of creatmn of pechnokgic EN IR ] T 3
i 1
D 123 TOPEGSI Thearctical bhases of design smd comstraction of minisg] 3 | 3 | 2 | 0 EC N I
12 achines and wwsloms of mmaganml
BD 1232 | ONIRDKRGM  |Chganicsion of RED B = ining machisery = = EN N T ]
sm71
4] TIET T T30 Feacasch mellodolgy md melbals T 0 T k]
BD 214 FRIRGMET Fopann s manicmne enco ol ooy madno md EN B TG 3

yele

¥ ajuigmml

Mool o oo mmanhe T3 ] T ]
Elezlives
3 7 T T
FD [ Cperativasl dignostics and relisbility of miskg machineang] > | 3 [ 2 | 0 WG|
avidems of managemenl
PO SU wries and selutions fie degn ol mming. | 3 | 5 | 2 | O TE | 3

Cryele of extra curricnlar edncational disciplines
ECED 1 1F Fesewdh Practis EN PR T | @ | oewn |0
ECED I 2117 Fssewdh wilk of manksrs INERNE (O I I
Term: I Semester: Fall
Fleciives
o HXI R g of an et of knowialge beng Exined al T1TT T 4
erala
FO FIRGER .1 Flantmp and inganizatamn ol scimlila: mseadh ERN A I T E]
FO 141 MMIEINE Mahenatial melhuds m cogmestng ERN A I T E]
FI TIaT WP T Mindcling v flyw min ing muchines il sisteon ITTITO T 3
appheatios
D 1181 ENCMENG mmnisg machinss sdssaticasry | 32| 3 [ 2] 0 13 3
il
L A | UePee| Chanization an: erw lodgr-imacroaye N i 3
mdustres
T TIET TCEI0T Tt s B Mmmp Frgmes g b g [0 T
FD 1iet Iz ares technnbogics mnd sysgment o abirface I J 1.2 2
FO 7171 MR Bl N ETE 3

Metheds of waching inchnical subjoces o
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FO 1ET. FIFESUET Caleubalion of deogn vakis of minag @i bmspoiesn R E] ¥
machifes and flabsn ey ejuipmal
Cyle of extra curricolar edoc ational disciplimes

Reqjuiral comgonsnl

ECED ] NIEM Rescarch work of masiers T = ] T

ECED FedP Felagogeal pracias 3 ] VoD | 0

Term: I Semester: Spring Cyile of extra corricolar educational disciplines

Required componsnl

ECED ] IR Asewch work of manksrs RT3 7 T T
Reqjuiral comgonsnl

GAK KE A comples caam nason T = ] T
Resvjuired somponsnl
DFEW 5 QEMD WMister's Thewm Proccasing &nd Delome T J D | 0

Direcear of Edecstion Alfsirs Deparoment

Headl o (hiir:

Saparavi K

Lskakoy B
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