NCJIS «kKAZAKH NATIONAL RESEARCH TECHNICAL UNIVERSITY

named after K.I.SATBAYEV»

1934

SATBAYEV
UNIVERSITY

Mining and Metallurgical Institute named after O.A. Baikonurov

Department of '""Mining”

EDUCATIONAL PROGRAM

7MQ07203 - **"Mining Engineering**

Code and classification of
the field of education:
Code and classification of
training areas:

Group of educational
programs:

The level of the NRK:

ORC Level:

Duration of training:
Volume of credits

7MO7 - Engineering, Manufacturing and
Construction industries
7MO072 - Manufacturing and Processing industries

M116 — Mining

Level 7 - higher education and practical
experience

Level 7 - A wide range of special (theoretical and
practical) knowledge (including innovative).
Independent search, analysis and evaluation of
professional information

2 years

120

Almaty, 2024



NCJS «KAZAKH NATIONAL RESEARCH TECHNICAL UNIVERSITY
named after K.I.SATBAYEV»

The educational program 7M07203 - "Mining Engineering" was approved at a
meeting of the Academic Council of KazNRTU named after K.I. Satpayev

Protocol N from « Ln 0% 2044

Considered and recommended for approval at the meeting of the Educational and
Methodological Council of KazNRTU named after K.I. Satpayev

Protocol Mo 4 from« 79» 0% 20 24

The educational program 7M07203 - "Mining Engineering" was developed by the
academic committee in the direction of "Manufacturing and processing industries”

Academic
Full name degree/academic Post P::::: ; Signature |
title TAIC
Chatiman of the Academic Committee:
; KazNRTU y
Moldabayev Serik Do‘ctor of Technical Head of the named after \
Sciences, Professor Department K.IL Satpayev I‘ \
Teaching staff:
: KazNRTU TV /
Doctor of Technical
Yusupov Kh. Soiscen; Profossor Professor Km;mse:tpa:tcr % e
: Candidate of KazNR%; |
fﬁaﬁb&kl?v Technical Sciences, Professor named aﬁec:j’ ”(.:\,{
Associate Professor K.I. Satpay
Employers:
Amankl Executive -
ov Maksat poute | Aotal LLP M
1
Orynbayey He;d ofihe BVR NPP Interrin \? /
Baurzhan I LLP
Department /
Students:
Assylkhanova 2nd year doctoral
Gulnur student
q
Assylkhanova Ist year doctoral /
Samal student @ /
Kakim Batyrbek Ist year Master 's .
e student Kaei s
Ragyt Akmonshak 4th year student ?w ‘
Oskenbayev Adilet 4th year student oY/




N =

a s

NCJS «KAZAKH NATIONAL RESEARCH TECHNICAL UNIVERSITY
named after K.I.SATBAYEV»

Table of contents

List of abbreviations and designations

Description of the educational program

The purpose and objectives of the educational program

Requirements for the evaluation of learning outcomes of the
educational program

Passport of the educational program

Curriculum of the educational program

Change registration sheet

Review for EP from enterprises



NCJS «KAZAKH NATIONAL RESEARCH TECHNICAL UNIVERSITY
named after K.I.SATBAYEV»

List of abbreviations and designations

NAO "Kazakh National Research Technical University named after K.1I.
Satpayev' - NAO KazNITU named after K.I. Satpayev;

SCSE - The State compulsory standard of education of the Republic of
Kazakhstan;

MSHE RK - Ministry of Science and Higher Education of the Republic of
Kazakhstan;

EP - educational program;

IWS - independent work of a student (student, undergraduate, doctoral student);
IEST - independent work of a student with a teacher (independent work of a
student (undergraduate, doctoral student) with a teacher);

WC - a working curriculum;

CED - catalog of elective disciplines;

UC - university component;

CC - component of choice;

NRK - National Qualifications Framework;

IQF - Industry qualifications framework;

LO - learning outcomes;

KC - key competencies.
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1 Description of the educational program

It is intended for the implementation of specialized master's degree training
in the educational program "Mining Engineering" at Satbayev University and was
developed within the framework of the direction "Manufacturing and processing
industries".

The educational program 7MO07203 - "Mining Engineering" takes into
account.

The field of professional activity of graduates who have mastered the
bachelor's degree program includes:

- the bowels of the Earth, including production facilities, equipment and
technical systems for their development;

- equipment and technologies for ensuring safe and effective implementation
of geotechnologies for extraction, processing of solid minerals and rational use of
natural resources;

- mining machines and equipment of various functional purposes (for open
and underground mining);

- measures to ensure the safe operation of mining machinery and equipment
and to reduce their anthropogenic impact on the environment.

Types and tasks of the graduate’s professional activity

List of types of professional activity and their corresponding professional
tasks:

Organizational and managerial:

- organization, planning and management of mining and construction
works;

- carrying out organizational and planned calculations for the creation
(reorganization) of production sites;

- development of operational work plans for production units;

- preparation of initial data for the selection and justification of scientific,
technical and organizational solutions based on economic calculations.

Production and technological:

-organization of the production process during the construction, operation
and reconstruction of mining enterprises, various objects on the surface and
underground;

-ensuring the performance of mining and construction works in accordance
with projects, technical requirements and safety rules;

- selection of equipment and materials to ensure production processes;

-efficient use of materials, equipment, algorithms and programs for the
selection and calculation of process parameters.

Experimental research:

-collection and systematization of scientific and technical information of
domestic and world experience in relation to solving mining production problems;

- mathematical modeling of mining production processes and mining
facilities based on standard computer-aided design and research packages;

-planning, conducting experiments according to specified methods,
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mathematical processing and analysis of the results.

Design and analytical:

- formation of the goals and objectives of the project (program), providing a
modern level of technology for the construction, operation and reconstruction of
mining enterprises;

-collection and analysis of information source data for design;

-development of design documentation for the construction, operation and
reconstruction of mining enterprises;

-conducting a preliminary feasibility study of design calculations;

-implementation of projects in production and author's supervision.

The subjects of the bachelor's professional activity are the improvement of
mining technology, the development and creation of new mining equipment and
technology, taking into account the needs of the mining and nuclear industry of the
Republic of Kazakhstan.

The specific types of professional activity for which the bachelor is mainly
preparing are determined by the higher educational institution together with
students, scientific and pedagogical staff of the higher educational institution and
employers' associations.

The mining engineering program has been updated as part of the
international project 101082621 — EMINReM — ERASMUS-EDU-2022-CBHE
Master Program in Eco-Mining and Innovative Natural Resources Management
(EMINReM), supported by the Erasmus+ program. It includes disciplines aimed at
studying modern environmentally friendly technologies of open-pit mining and
innovative methods of mineral resource management. Undergraduates gain skills
in solving complex problems of optimizing production processes, rational use of
resources and minimizing environmental impact.

2 The purpose and objectives of the educational program

The objectives of OP 7M07203 - "Mining Engineering" are:

-training of a highly qualified specialist in the field of solid minerals
development, meeting the requirements of modern high-tech production, capable
of carrying out design and production and technological activities in this field at a
high technical level, engaging in organizational and managerial activities in the
public and private sector, mining enterprises, nuclear industry, design, educational
and scientific-research organizations of any form of ownership

-provision of training for mining enterprises of professionally educated and
competent specialists capable of working in primary engineering and technical
positions;

- effectively conduct the extraction of natural resources in various
mining and geological and mining engineering conditions based on the study of
general education, basic and specialized disciplines

- providing in-depth knowledge of natural science, general technical
and economic nature as the foundation of professional education.

- formation of the graduate's theoretical knowledge and practical skills in the
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field of

- formation of the graduate's skills to apply the acquired knowledge in their
professional activities.

The objectives of OP 7M07203 - "Mining Engineering" are:

- study of a cycle of general education disciplines to provide social and
humanitarian education based on the laws of socio-economic development of
society, history, modern information technologies, the state language, foreign and
Russian languages;

- the cycle of core disciplines is focused on the study of key theoretical
aspects of engineering and technology to ensure the safe and effective
implementation of various technologies for the extraction, processing of solid
minerals and rational use of natural resources;

-study of disciplines on the development of uranium deposits, extraction of
natural resources by open and underground methods based on advanced
technologies, planning the construction of industrial facilities at mining enterprises
and urban underground structures for various purposes;

-study of disciplines that form knowledge, skills and abilities of planning
and organization of research, design of mining operations;

-familiarization with the technologies and equipment of enterprises during
the period of various types of practices;

-acquisition of skills and abilities of laboratory research, technological
calculations, equipment selection and design using modern computer technologies
and programs.

- combining the efforts of the university and industrial enterprises to
conduct scientific research, training and retraining of personnel in the field of
studying the principles and patterns of functioning and development of cities and
megacities, the features of anthropogenic impacts on urban environment objects,
the principles of sustainable development of urbanized territories and measures of
their organizational and legal support with the provision of true interdisciplinary
education in these areas;

-formation of skills and abilities to choose and evaluate methods of
environmental protection from anthropogenic impact in urbanized areas;

-strengthening the technological component of classical natural science
education, to provide knowledge on modern technologies without lowering the bar
of the level of fundamental education;

- fundamentals of the development and implementation of fundamental and
applied research and R&D in the field of geological exploration and mineral
processing, mining and metallurgy using new technological achievements, new
generation equipment and eco-monitoring of enterprises;

- ensuring the interaction of fundamental and applied science with the
educational process at all its stages, including the use of the results of joint
research work in lecture courses, an experimental base for the implementation of
educational research, laboratory and course work, production and pre-graduate
practice;
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3 Requirements for the evaluation of learning outcomes of the
educational program

The graduate of this educational program is awarded the academic degree
"Master of Technical Sciences” in the direction 7M07203 - Manufacturing and
processing industries (Mining Engineering).

A graduate who has mastered master's degree programs must have the
following general professional competencies:

-the ability to independently acquire, comprehend, structure and use new
knowledge and skills in professional activities, develop their innovative abilities;

-the ability to independently formulate research goals, establish the
sequence of solving professional tasks;

- the ability to apply in practice the knowledge of fundamental and applied
sections of disciplines that determine the orientation (profile) of the master's degree
program;

- the ability to professionally choose and creatively use modern scientific
and technical equipment to solve scientific and practical problems;

- the ability to critically analyze, present, defend, discuss and disseminate
the results of their professional activities;

- proficiency in the preparation and execution of scientific and technical
documentation, scientific reports, reviews, reports and articles;

- willingness to lead a team in the field of their professional activities,
tolerantly perceiving social, ethnic, confessional and cultural differences;

- readiness to communicate orally and in writing in a foreign language to
solve the tasks of professional activity.

A graduate who has mastered the master's degree program must have
professional competencies corresponding to the types of professional activities
that the master's degree program is focused on:

research activity:

- the ability to form diagnostic solutions

to professional problems by integrating fundamental sections of sciences and
specialized knowledge acquired during the development of the master's degree
program;

- the ability to independently conduct scientific experiments and research in
the professional field, generalize and analyze experimental information, draw
conclusions, formulate conclusions and recommendations;

-the ability to create and explore models of the studied objects based on the
use of in-depth theoretical and practical knowledge in the field of mineral deposits
development, innovative technologies in the design and operation of quarries,
mines, mines, capable of implementing their professional knowledge, skills and
abilities in public and private management, mining enterprises, nuclear industry in
design and scientific- research organizations of any form;

scientific and production activities:

- the ability to independently carry out production and scientific-production
field, laboratory and interpretive work in solving practical problems;
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- the ability to professionally operate modern field and laboratory equipment
and devices in the field of the master's degree program;

- the ability to use modern methods of processing and interpreting complex
information to solve production problems;

project activities:

- the ability to independently draw up and submit projects of research and
scientific-production works;

- readiness to design complex research and scientific-production works in
solving professional tasks;

organizational and managerial activity:

- readiness to use practical skills of organization and management of
research and scientific-production works in solving professional tasks;

- readiness for the practical use of regulatory documents in the planning and
organization of scientific and production work;

scientific and pedagogical activity:

- ability to conduct seminars, laboratory and practical classes;

- the ability to participate in the management of scientific and educational
work of students in the field of development of mineral deposits.

When developing a master's degree program, all general cultural and general
professional competencies, as well as professional competencies related to those
types of professional activities that the master's program is focused on, are
included in the set of required results of mastering the master's program.
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4 Passport of the educational program

4.1 General information

Ne

Field name

Note

Code and ification of
the field ucation

7MO7 - Engineering, manufacturing and construction industries

Code and ification of
training areas

7M072 - Manufacturing and processing industries

3 | Group of educational | M116 - Mining Engineering
programs
4 | Name of the Mining Engineering
educational program
S | Brief description of
ucational program Mining operations in open-pit, underground and geotechnological
mining, construction of mines and underground structures. The
main technological processes: preparation of rocks for excavation,
excavation and loading operations, transportation, unloading and
dumping operations, primary processing of extracted minerals.

6 | Purpose of the EP The purpose of the educational program is to train a highly
qualified specialist in the field of solid minerals development,
meeting the requirements of modern high-tech production, able to
carry out design and production and technological activities in this
field at a high technical level, engage in organizational and
managerial activities in the public and private sector, mining
enterprises, nuclear industry, design, educational and research
organizations of any form of ownership

7 | Type of EP New

g The level of the NRK | Level 7 - higher education and practical experience

9 | ORC Level Level 7 - a wide range of special (theoretical and practical)
knowledge (including innovative).

10 Distinctive  features | No
of the EP
11 List of competencies
educational program:
12 | Learning outcomes of | 1) Organize technical management of mining and blasting, as well

the educational am:

as work to ensure the functioning of equipment and technical;

2) Prepare technical documentation on the procedure for
conducting mining, blasting, as well as work related to the primary
processing of solid minerals, construction and operation of
underground structures, describe the procedure for their
implementation)

3) Apply new knowledge in mathematical and physical modeling of
scientific problems to be solved)

4) Propose science-based solutions to ensure the completeness and
integrated development of field reserves

5) Develop and apply measures to improve and increase the
technical level of mining, ensure the competitiveness of the

10
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6) Describe the procedure for eliminating accidents during the
production and primary processing of solid minerals, as well as
during the construction and operation of underground facilities;

7) Organize your work and labor relations in a team based on
modern methods, management principles, advanced production
experience, technical, financial, social and personal factors;

8) Analyze and evaluate the actions of subordinates, manage a team
of performers, including in emergency situations;

9) Plan laboratory and production experiments and evaluate their
results in relation to the problem being solved

13 | Form of training Full - time full

14 | Duration of training 2 years

15 | Volume of loans 120

16 Languages of | Kazakh/Russian
instruction

17 | Academic degree | Master of Technical Sciences
awarded

18 Developer(s) and | Moldabaev S.K.

authors:

11
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4.2 The relationship between the achievability of the formed learning outcomes according to the educational
program and academic disciplines

Ne

Name of the discipline

Brief description of the discipline

Number
of credits

Generated learning outcomes (codes)

LO1[LO2|LO3|L04|LO5|LO6|LO7|LO8|LO9

Cycle of basic disciplines
(university component)

English language
(professional)

The course is designed for undergraduates of technical specialties to improve and develop
foreign language communication skills in professional and academic fields. The course
introduces students to the general principles of professional and academic intercultural
oral and written communication using modern pedagogical technologies. The course ends
with a final exam. Undergraduates also need to study independently (MIS).

History and philosophy
of science

The subject of philosophy of science, dynamics of science, specifics of science, science
and pre-science, antiquity and the formation of theoretical science, the main stages of the
historical development of science, features of classical science, non-classical and post-
non-classical science, philosophy of mathematics, physics, engineering and technology,
specifics of engineering sciences, ethics of science, social and moral responsibility of a
scientist and engineer

Higher school
pedagogy

The course is intended for undergraduates of the scientific and pedagogical magistracy of
all specialties. Undergraduates will master the methodological and theoretical foundations
of higher school pedagogy, plan and organize the processes of teaching and upbringing,
master the communicative technologies of subject-subject interaction between a teacher
and a master in the educational process of a university.

Psychology of
management

The purpose of the discipline is to familiarize students with modern ideas about the role
and multidimensional content of the psychological component of managerial activity; to
increase the psychological culture of the future master for the successful implementation
of professional activities and self-improvement. Studies the main stages, trends and trends
in the development of Kazakh and foreign management psychology, the composition and
structure of management activities. Special attention is paid to the psychological
component of the managerial function, the individual characteristics of the manager, the
ethical and cultural components of the manager, the basics of interaction.

Cycle of basic disciplines
(optional component)

Introduction to cyclical
Economics, economics and
natural resource management

Purpose: To study resource management techniques for resource valuation, stewardship
and conservation, and to develop skills in analyzing and applying cyclical approaches in
business and production to minimize costs and maximize resource reuse. Content:
consideration of the closed cycle through recycling, re-cycling and sustainable practices;
the economics and management course focuses on managerial challenges with economic
and environmental considerations through issues of resource utilization, environmental
protection and good governance.

12
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Innovative methods of
drilling and blasting
operations

Purpose: mastering the methodology of research to improve the quality of rock crushing
with the use of innovative technologies of rock destruction by explosion. Content: the
influence of design features of explosive charges on the mechanism of action in the array
of compression and reflection waves, methods of justification of parameters of drilling
and blasting operations by conducting laboratory, experimental and industrial research
using quantitative modeling of explosive impact on the solid rock massif and predicting
the degree of crushing with a reduction in over-crushing of rocks and oversize output.

Intellectual property and
research

Purpose: the goal is to train specialists who can effectively manage rights to the results of
intellectual activity in the field of science, as well as ensure their legal protection and
commercialization. Contents: analysis of legal protection of research and development
results, methods of commercialization of scientific inventions, ethical and legal aspects of
scientific activity in the context of IP.

Methods of environmental
assessment and inventory for
the mining industry

Purpose: to analyze the risk of accidents, to establish the degree of emergency danger of
hazardous production and its components. Building an industrial safety management
system at a mining enterprise based on an assessment of the risk of an accident and its
possible consequences, the implementation of state supervision and local control in order
to significantly reduce the risk of accidents and minimize social and economic losses.
Content: Electronic inventory of mine facilities, inventory of mineral deposits and
licensing activities. With the inclusion of active, closed and abandoned mine structures in
the inventory. to better track the progress of specific mines from the start of operation to
closure using the analytical tools of the Geographic Information System (GIS).

Prevention of pollution of

water resources during the

extraction of natural stone
and ore

Purpose: To study methods and strategies to prevent water pollution in the process of natural
stone and ore mining. Content: selection of technologies of extraction, processing and storage,
of stone materials; control over cleanliness, waste treatment and compliance with
environmental standards; ecosystem protection; parameters of monoliths and blocks at their
detachment from the massif are justified by the design documentation taking into account the
applied technological equipment and safe working conditions.

10

Sustainable development
strategies

The goal is to develop deep knowledge and competencies in the development and
implementation of sustainable development strategies at various levels. The content covers a
wide range of topics, ranging from global environmental challenges such as climate change,
biodiversity loss and natural resource depletion, to socio-economic aspects including
inequality, health and education.

11

Technology of integrated
development of underground
space

Purpose: application of the best practices of integrated use of underground spaces as
underground industrial enterprises, engineering and transportation communications and
environmental facilities in the development of technologies of integrated development ofi
underground space and sinking of excavations with a large cross-section. Content: the main
problems and tasks of integrated development of underground space of large and major,
cities, systematization of classifications of underground structures not related to mining, as

well as the main urban planning approaches to the development of underground space;

13
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analysis of the conditions of application of "high technology" underground construction in
different engineering-geological, geo-ecological and urban planning conditions; interrelation
of structural and volume-planning solutions of underground structures with the technology of
their development in the underground space.

Process regulations and

Purpose: to improve competence in ensuring compliance of mining plans with production
methods, technical means, technological standards, conditions and detailed order of the
technological process when implementing additional measures of production nature.
Content: drawing up technological regulations for the implementation of new types of

12 mining planning mining operations and planning of mining operations to ensure the completeness and 5
comprehensive development of reserves of deposits in accordance with the Unified Rules
for the protection of subsoil, the procedure, content and requirements for the development
of technological regulations and development plan of mining operations.
Profile training module

(university component)

13

Problems and innovations in
the technological chain of
mineral resource extraction

Purpose: mastering the tools for a balanced solution to the problems of deteriorating
resource endowment of mining companies and implementation of innovations to improve
their current financial balance. Content: digitalization of mining business as a factor of
development, use of financial markets (stock exchanges) as a source of investment for 5
mining companies, formation of ecosystems of interaction in the mineral and raw
materials sector, international cooperation in innovation on the example of mineral and
raw materials sectors of highly developed and developing countries.

14

Rational technologies of
vertical mining operations

Purpose: approbation of the methodology of planning the construction of vertical mine
workings with the use of software products in relation to the operating conditions,
selected materials and technological production schemes. Content: conducting vertical
shafts of mines, fixing of mine shafts of circular cross-section with protection of fasteners
from the influence of blasting, science-based solutions to the problems of construction of
vertical mine workings in massifs with tectonic faults, severe fracturing and watering.

15

Digital technology in mining
SMART Mine

Purpose: gaining skills in digital technologies in the mining world and organizing the
environment to create a "smart mine". Content: structure and content of work on
automated production of mining operations through the preparation of technical,
technological, economic, financial documentation; data flows, data processing, storage
and visualization, SQL and Python programming language, data collection using MES-
systems, LIMS concept.

16

Clean technologies for open-
pit mining

Purpose: development of concepts of economic security, diversification with the inclusion
of the path from green evolution to green economy through the development and
realization of particularly advanced progressive technologies in open pit mining. Content:
at the level of know-how the students get acquainted with inventions and design
documentation on technological lines of steep lifting of rock mass without reducing
productivity and multiple pollution of the environment; analysis of the complexities of the
implementation of flow and cyclic-flow technologies, increasing the general angle of

inclination of stripping workings with the use of heavy dump trucks and methods of

14
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mining steeply sloping layers.

17

Highly rhythmic safe
production of mining
operations in deep quarries

Purpose: increasing the level of technological development of quarries by providing
relatively independent production of stripping and mining works with the use of the
technology of mining works in steeply sloping layers. Content: technology of ledge
mining by transverse panels in steeply sloping layers, method of automated scheduling of
mining operations when dividing stripping and mining operations between adjacent
steeply sloping layers, safe extraction of near-contour and deep reserves on the basis of
optimization of the final contours of the open pit and the use of special technological
complexes in the zone of deposit reworking.

18

Design of underground mines

Purpose: imparting skills of computer-aided design of underground mines and drawing up
plans for development of mining operations during their operation using complex mining
and geological information complexes. Content: working with database files, creating and
analyzing points, strings, wireframes, digital surface models and block models, drawing
underground workings, determining the optimal direction of mining development,
calculating ore reserves and waste rock volumes, useful component content.

19

Intensification of reclamation
of lands disturbed by open
mining operations

Purpose: study of methods of restoration of fertile soil layer and environmental protection
measures based on the provisions on the use of limited resources with anthropogenic
function of the environment, scientific aspects of mining and biological reclamation.
Content: complex of technical and hydraulic engineering measures, radical reclamation
on biostimulation of natural microorganisms, biological stage of reclamation on
restoration of substrates after technical reclamation.

20

Methodology of designing of
underground construction

Purpose: mastering a set of methods of designing underground structures on mining-
technological, financial and economic part, labor protection and safety. Content: solving
the problems of designing construction of underground structures on the basis of taking
into account engineering-geological, mining-technological, structural features and
ensuring the stability of structures during their operation; high technologies of
construction with the use of shield tunneling complexes, New Austrian method of
tunneling, chemical reinforcement of soils.

21

Methods of coal mining in
sections

Purpose: to improve the efficiency of mining operations at coal mines with the use of
advanced methods. Content: the main production processes at coal mines, the order of
mining of muld-shaped deposits and mining technology with the use of flow and cyclic-
flow technology, especially with inclined coal seams, averaging and loading complexes,
blasting for shaking and high ledges.

22

Methods for assessing the
risks of implementation in the
field of occupational safety
and industrial safety

Purpose: for future occupational health and safety professionals to develop skills in
analyzing, making decisions and developing measures to ensure safety in the workplace.
Content: identification of potential risks and analysis of their occurrence in the work
environment, e.g. accidents, incidents, exposure to harmful factors; assessment of
possible consequences for the health of employees, the environment and material assets;
identification of risk mitigation measures; selection of an assessment method depending
on the employer's labor and financial capabilities.

23

Purpose: realization of technological processes of construction of mines and underground

15
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Modernization of the
processes of horizontal and
inclined mine workings

structures of various purposes with the use of advanced equipment and technology with
intensification of construction rates. Content: technological schemes of excavations in
different mining and geological conditions; types of temporary supports and linings and
the technology of their construction; advanced mining and mining construction equipment
and the principle of its operation; basic and auxiliary processes in the construction of
underground structures.

24

Resource-saving complex
development of mineral
resources

Purpose: solving the problem of depletion of subsoil reserves through full recovery and
resource-saving integrated study based on the analysis of advanced technologies and cost
reduction in additional separate recovery and processing of associated minerals involved
in the development. Content: development planning and mine planning in integrated
subsoil exploration and performing technical and economic analysis and optimization of
associated minerals development based on advanced developments in this field.

25

Technology of laying-of the
develped space

Purpose: study of the latest achievements in the field of application of development
systems with backfilling of excavated space. Content: reduction of costs for preparation
of backfill mixture in the process of improving their characteristics (hydraulic, pneumatic,
solidification, gravity and mechanical), processes of preparation of components of the
backfill mixture and methods of its transportation to ensure its placement within the
boundaries of the excavated space of the excavation.

26

Technology of construction
of metropolitan

Purpose: to impart skills of selection and calculation of underground structures of
underground facilities on the basis of studying the methods of fixing underground
structures and tunneling directed construction and installation shafts. Content: planning of
the construction period, technologies and organization of construction of horizontal and
inclined excavations, tunnels with the help of tunnel boring shields, technological
schemes of construction of subway facilities, including three-vaulted.

16
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5 The curriculum of the educational program

KAZAKH NATIONAL RESEARCH TECHNICAL UNIVERSITY named after K.LSATPAYEV

SATBAYEV
UNIVERSITY

CURRICULUM
of Educational Program on enrollment for 2024-2025 acadel

Educational program 7M07203 - "Mining Engineering"
Group of educational programs M116 - "Mining Engineering

Form of study: full-time Duration of study: 2 year

APPROVED
anagement Board-

Academic degree: master of technical sciences

17

Name of disciplines Cycle Total Total Classroom SIS Form of Allocation of face-to-face training based on
T amount in | hours amount (including control courses and semesters
iscipline o
co:e credits lec/lab/pr TSIS) in Teourse 2 conrse
hours 1—_‘3_—‘[2—_
CYCLE OF BASIC DISCIPLINES (BD)
M-1. Module of basic training (university p t)
LNG213  |Foreign language (professional) BDUC 5 150 0/0/3 105 E 3
HUM214 | Management Psychology BD UC 3 90 1/0/1 60 E 3
HUM212 |History and phil hy of science | BD UC 3 90 1/0/1 60 E 3
HUM213 _|Higher school pedago; BD UC 3 90 1/0/1 60 E 3
Comp t of choice
Module methods of scientific research
MIN258 lnnoyahve met!lods of drilling and
blasting operations
Introduction to the circular
MIN709  |economy, economics and BD CCH 5 150 2/0/1 105 E L §
of natural
MNG78] | Intellectual Property and Research
MIN28O P:'ooess regulations and mining
Environmental assessment and
IN707  |i i for mining
MIN70 fnvemory techniques for mining BD CCH 5 150 200 105 E 5
industry
MNG782 inabl lop
Technology of integrated
MIN278  |development of underground
space
: BD CCH 5 150 2/01 105 E 5
Prevention of the water resources
MIN708 |contamination in the extraction of
natural stone and ore
CYCLE OF PROFILE DISCIPLINES (PD)
M-2. Module of professional activity (university comp t. p of choice)
Mining Production Support Modul
Digital technology in mining 5
MIN268 | /A RT Mine PD UC 5 150 1/0/2 105 E
. 5
MiN7to  |Problemsand imovationsinthe | - pry ;¢ 5 150 20011 105 E
process chain of mineral resources
MiNzgy | Rationsl testinologies of vertical | ppy 1y 5 150 20001 105 E J
mmmg OECI'EHOHS
MIN71)  |Clean techinologies foropen-pit | ppy e 5 150 20001 105 E 8
mining
Module for impl ting innovations in i
MIN273  |Design of underground mines :
05
Methodology of designing of R 3 130 20 ! =
MIN211 :
underground construction
Technology of construction of
MIN253  |metropolitan
Modernization of the processes of | PD CCH 5 150 2/011 105 E 5
MIN285 hon'z?mal and inclined mine
\ workings
Highly thythmic safe production
MIN700 of mi.ning operations in deep
|quarries
PD CCH 5 150 2/01 105 E 5
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Intensification of reclamation of
MIN701  [lands disturbed by open mining

operations

Technology of laying-of the
MIN295  |develped space

ez o PD CCH 5 150 2/0/1 105 E 5

p risk

MIN712  |methods for occupational health

and safety

Resource-saving complex
T R i

Mmhrds ol PD CCH 5 150 2/0/1 105 E
MIN294 b ods of coal mining m

sections

M-3. Practice-oriented module

AAP273_|Pedagogical practice [BDuUC |8 | | | [ | [
AAP274 [R h practi | PD, CCH | 8 | | | | | [

M-4. Experimental research module

Research work of a master's 7 4
AAP268 |student, including intemship and R‘xg‘s
completion of a master's thesis

Research work of a master’s RWMS 4 4
AAP268 |student, including internship and

= i uc
completion of a master’s thesis

Research work of a master’s 2
AAP251 |student, including internship and R\ggls
letion of a master’s thesis

Research work of a master's RWMS
AAP255 |student, including internship and ue 14
completion of a master's thesis

M-5. Module of final attestati

ECA212 Prcpar?non a}ld defense of a I FA I 3 I l l
master's thesis
Total based on UNIVERSITY: 30
60
Number of credits for the entire period of study
Cycles of disciplines Credits
5| =8
Cycle code z E E E, 3
- S s S
Z -3 =
CR £3
E g3
BD Cycle of basic discip 20 15 35
PD Cycle of profile disciplines 28 25 53
Total for theoretical training: 0 48 40 88
RWMS 24
FA Final 8 8
TOTAL: 8 48 40 120
Decision of the Academic Council of Kazntu named after K.Satpayev. Protocol .N'!/Q_zm' nZLn O ¢ 20:7_4 y.
Decision of the Educational and Methodological Council of Kazntu named after K.Satpayev. ProtocolMém‘ "[f i 4 20_/_£ Y-

Decision of the Academic Council of the Mining and Metallurgical Institute. Protocol N‘l&or w/E" O f 20/ y.

Vice-Rector for Academic Affairs R.Uskenbayeva

Director of the Institute of Mining and K. Rysbekov

Head of the Department ""Mining" / S. Moldabayev

Council repr ive from employers % B. Bakhramov
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AHTAI AHTAI
Xobanay xaHe KoHcanTUKr hupmach! ’SQ) MpoekTHo-KOHCanTUHroBas hupma
- - — S —

Ten./dake: 8 (727) 376 33 42, 376 36 52 www.antal.kz, e-mail: office@antal.kz

“AHTAN" XLWC, 050013, Kasakctan Pecny6nukacs! TOO "AHTAN", 050013, Pecnybnuka KasaxcraH
Anmarst K., Byxap Xeipay xenewxon 33, keHce 50 r. Anmarel, Bynssap Byxap Xbipay 33, odmc 50
No

HaNe_ 2 'y'f oT1 / p@.’a}g#z— Peunensus
Ha o0pasoBaresnbHy10 nporpammy «7M07203-TopHas HiKeHepus» (Hay YHO-
TEearorHyecKoe HanpaBsjieHHe) co CpokoM 00ydeHHs 2 roaa
HAO «Kazaxckuil HallMoHAMBHBI HCCIEA0BATEILCKHH TEXHHYECKU
yuusepeuret M. K. Carnaesa»

OOpasosarenbhas nporpamma 7M07203 - «[opHasi HHKCHEPHsA» HampapjieHa Ha
NOJArOTOBKY BBICOKOKBAAN(PHIIMPOBAHHBIX CIEHHAINCTOB, MPEIOCTABIAA YTy OIeHHBIE
3HaHUA M [IPAKTHICCKHE HABBIKK B 00,1aCTH pa3pabOTKH TBEP/BIX MOJIE3HBIX HCKOMACMBIX.
lIporpayma oXBaTsIBacT K/IOUEBBIE HAMPABICHHS: OTKPHITAs H 11013eMHas J100b14Ya Py/IbL,
CTPOMTEIBCTBO IIAXT M MOJ3EMHBIX COOPYKEHHIl, @ TAKXKE IeOTeXHOJIOTHH [OA3EMHOI0
CKBOKHHHOTO BBIIIEIAYHBAHHS Y paHa.

Iporpamma crnocoGeTByeT HOPMHUPOBAHHIO KOMIETEHLHIT B TAKMX 0071aCTAX, KaK
TEXHHYCCKOE PYKOBOACTBO TOPHBIMH M B3PBLIBHBIMH pa0oTaMM, CTPOMTEIBCTBO M
SKCIUTyaTalust OOBEKTOB TOPHOIO IIPOM3BOJACTBA, YINPABJIEHHE MPOU3BOACTBEHHBIMH
nporeccaMu. Takke MarucTpanThl NPHOOPETAIOT HABBIKM OpPraHM3alMH M IPOBEICHHS
Hay4YHO-HCCIIEA0BATENBCKUX paldOT € MCMOJIb30BAHHEM COBPEMEHHBIX IPOIPAMMHBIX

KOMIUIEKCOB M TEXHHYCCKHX Cpe/JCTB, IIPHMCHSICMBIX B na60pampﬂmx H OIIBITHO-
TIPOMBIIIICHHBIX HCITBITAHUSAX.

AKTyaJbHOCTD nporpammbl  O0yC/IOBICHA COBPEMEHHBIMH  TEHCHIMAMH
ropHoo0kBatomeit 1 06padaTbIBalOLIEH TPOMBILIIEHHOCTH, e MPOHCXOAUT Mepexo1 Ha
HOBBI TEXHOJOTHYECKHIT ypoBeHb B pamkax kKoHuenuuu HWaaycrpuu 4.0. B
oOpa30BaTeqpHOIl  MporpamMMe STa KOHLENUHS  pealnsyeTcs uepe3s H3yueHne
MHTEIPUPOBAHHBIX MHPOPMAIIMOHHBIX CHCTEM JUISi IJIAHMPOBAHHS H INPOEKTHPOBAHUS
rOpHBEIX padoT, a TaKKe NPOrpaMM IeOMEXaHHUECKHX pacyeToB, YTO HAMPaBIEHO Ha
peaM3aluio rocyapcTBeHHoN nporpammal «Iludposoii Kazaxcramy.

Oco0eHHO CTOMT OTMETHTH BHEAPEHHE B YUCOHBIH MPOLIECC psijla MHHOBAIIMOHHBIX
JAUCLIUIUIMH, COOTBETCTBYIOUIMX AKTYaJbHBIM TPEOOBAHMUAM HAyKH M MPOH3BOACTBA. DTO
BKJIIOYaeT B cedd JUCUUILIMHBL, OXBarbiBarolue cienytoume temol: SMART-pyanuk,
METOAOJIOTHS HENPEphIBHOTO MPOEKTHUPOBAHMS TOPHOAOOBIBAIOIIMX  MPEATIPUSATHIA,
NPOCKTHPOBAHHE TOPHBIX BBIPA0OTOK, BBICOKOPHTMHYHOE OE3011aCHOEC MPOU3BOJACTBO
rOpHBIX paboT Ha DIyOOKHX TOPH3OHTAX, MOJACPHH3alMs TOPHBIX BBIPAOOTOK M
pecypcocOeperaionee 0CBOSHHE HEJIp.

VYHUKAJIBHOCTE NPOrpaMMbl TAKXKe MOATBEPKIAACTCS €€ COOTBETCTBHEM
MEsK/IyHApONHBIM CTaHAapTamM 00pa3oanmus. IIporpaMma MOJTHOCTBIO COOTBETCTBYET

ISO 9001. Cucmema menedxmesma xaiecmea cepmugut 2aHa
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Erponeiickoit pamke xsanudukamii seicuero obpazopanus  (hilps://ccahe.cu’) w
JIvOAHECKHM  CCKPHITOPAM, HTO CEHJIETENLCTBYCT O BBHICOKOM YpPOBHE MO/IrOTOBKH
CHCIHATHCTOR.

Takim oOpasom, anamus ofpazosarenbHoii nporpammsr «7M07203 - Tophas
mkeHepusy B Satbayev University JAeMOHCTPUPYET €€ COOTBETCTBHE COBPECMCHHLIM
rpeGoBanisay  HHAYCTPHM M MOKAYHApOAHBIM  oOpasoBarelbHEIM - CTaHIapTaM,
oGecrieunBas BLITYCKHHKAM HEOOXOAMMEIE KOMIETCHIMI Ul ycremoii pabotel B
POPHOAO0BIBAIONIETH OTPAC/IH.

Henoanure bubIi AHPERTOD M.B. AMaHKYyJI0B

¢

#f f}
My

/
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«HayuHo-npou3BoacTBenHoe npeanpustTie «Mureppun» XKILC
Kasakeran Pecny6aukacei, 050026, Anmare! K, Kapacaii Bateip Ke:
146

TOO «Hay4yHo-NpOH3BOACTBEeHHOE NpennpuaTHe « MuTeppun»
Pecny6auka Ka3zaxcran, 050026, r. Aamarel, yi. Kapacaii Barsipa,
l“ I En n I “ Tea. + 7 727 346 91 69 | www.interrin.Kz | interrin@yandex.ru

Penenzust

Ha 00pazoBarenbHyI0 IporpamMmy 7M07203- «I"'opHasi HHXXEHEPHUSI»
(Hay49HO-IIeJaroruiecKoe HalpaBIeHHe) CO CPOKOM 00ydeHus 2 roaa
HAO «Kazaxckuif HallMOHAJIBHBIN UCCIIeA0BATEIbCKUN TEXHUYECKUHA
yuuBepcuteT uM. K. Carmaesa» -

Amnanus obpaszoBarensHoii nporpamMmsl (OIT) 7M07203 -I'opHasi HHXEHEpUs
[0 TIOATOTOBKE MAarWCTPOB TEXHMKH M TexHosiorun B Satbayev University
IOKA3EIBA€T, YTO OHA B IIOJIHOM OOBEME COOTBETCTBYET BOJIOHCKOM CHCTEME,
COTIACHO KOTOPOM OCyIIeCTBIsIeTCsI OOydeHHUe B €BPONEHCKHUX CTPaHax.

KmoueBBIM TpEeHAOM B TOpHOmoObIBaromieii u  obpabareiBaromieit
IPOMBINUIEHHOCTA B HACTOsINee BpeMs SBISIETCS IEepexoJ, Ha HOBBIA
TEXHOJIOTHYECKHAI YPOBEHB B COOTBETCTBHH C KoHuenuuedd Muanycrtpuu 4.0. B
JaHHON o0Opas3oBaTeNbHONW IIporpaMMe »5Ta KOHLEIIUsS peanusyercss [epes
W3yYEHHE CTYICHTaMH psifa NPOTrPECCHUBHBIX IWCIHUILIMH, HANpPaBJICHHBIX Ha
MOJIy4EHWE HAaBBIKOB HCIOJIB30BaHMUs BOCTPeOOBAaHHBIX, Ha COBPEMEHHBIX
BBICOKOMEXAaHHU3UPOBAHHBIX TOPHBIX HNPENIPUSATHIX, pPsAAa HHOOPMAIMOHHBIX
IporpaMM H MOAYJIEH, B COOTBETCTBUHM C Il oCynapCTBEHHOM mporpamMmoin
«[Mudposoit KazaxcTan».

Coepa pestensHOCTH BBEITyckHMKOB 1o OIT 7M07203 - «l'opHas
WH)KEHEpHUs» - OyAylnue PyKOBOIWTENH IPEANPHUSATHA IO 100bIYe TBEPABIX
MOJIE3HBIX HCKONAaeMBIX (30JI0TO, MEJb, XKeJIe30, IMOJUMETAILIbl, ypaH W MHOTHE
npyrue). C yderoM yBEIWYEeHHMss B MHpE CIpOoca Ha MHHEpPaIbHOE CBIpbE H
orpoMHOro kojudectBa B KaszaxcTtaHe TOpHOJOOBIBAIOIIMX —MPEANPUSTHNA
BOCTpeGOBAaHHOCTH, B CIIEIMAIKCTax TOpPHOTro mpoduis OyJeT ocraBaTbCsi Ha
JOCTATOYHO BBICOKOM YPOBHE.

IMToaroroBka nmo OIl IopHas wWHXXeHEpHsi MarucTpoB Benercs Ha Kadeape
«opHoe neno» mno 4 TpaekropusiM oOyuenus: OTKpeITas pa3paboTka
MecTopoxaenuii, ITogzeMHas paspaboTka MecTopoxaeHHH, CTPOUTEIBCTBO IIAXT
M TIOA3EMHBIX COOpYyXXeHH# (B TOM ducie MeTrpocrpourteneii), Ilomzemuoe
CKBa)XKMHHOE BHIIIENaYnBanue ypaHa (o oOGbemMamM noOBIYM ypaHa B MHPE
Kazaxcran 3anuMaeT 1 MecTo).

ITo BceM TpaekTopusiM OOy4YeHHs BBITYCKHHUKH CMOTyT paborate Ha
NIEPBUYHBIX WH)KEHEPHO-TEXHUYECKUX TOIDKHOCTIX U 3(D(EKTUBHO BECTH JOOBITY
MPUPOHBIX PECYPCOB OTKPBITHIM U MOJ3€MHBIM CIIOCO0aMH Ha OCHOBE II€PEIOBBIX
TEXHOJIOTMH U COBPEMEHHOTI'0 TOPHOTPaHCIIOPTHOTO o6opynosanus. [Ipexnpustus
OTKPBITEIM cnocoboM pa3spaboTku — Kapbepsl — OCHAIIEHBI
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BBICOKOIIPOM3BOAUTEIBHBIM T'OPHBIM H  TPAaHCIOPTHBEIM  00OpPYJAOBaHUEM.
ABTOMATHU3UPOBAHHOE YIIPABICHUE TEXHOJIOTMYECKUMM IMPOLECCaMU Ha KPYIIHBIX
pPYyAHHKAaX OCYIIECTBIISIETCS C  MCIOIB30BaHHEM IEPEeNOBBIX LHUQPPOBBIX
TEXHOJIOTHH U 3JIEMEHTOB MCKYCCTBEHHOT'O MHTEIIJIEKTA - « Y MHBIHI PYJHHK.

Copepxanue OIl «l'opHass MHXKEHEpHsD» HAIPABICHO HAa MaKCHMAaJIBHOE
YZIOBJIETBOPEHHE 3allPOCOB MOTpeOUTENeil Ha OCHOBE Pa3BUTUSI MHOI'OYPOBHEBOM
CHCTEMBI TOATOTOBKH KaZpoOB, (yHIaMEHTAJIBHOCTH M KadecTBa OOy4YeHUs,
HETIPEPBIBHOCTHA M NIPEEMCTBEHHOCTU OOpa3oBaHUs U HayKH, €JUHCTBA OOy4YeHUs,
BOCIIMTAHUS, UCCIEAOBATEIbCKONM M HMHHOBALMOHHON JESATEIBHOCTH, IOJNy4YEHHUE
IOJIHOIIEHHOTO M Ka4deCTBEHHOTO IpodeccHoHaIbHOro obpa3oBaHusi B 001acTH
pa3paboTK MECTOPOXKIASHMI ITOJIE3HBIX UCKOIIAEMbIX, IOATBEPKAECHHOIO YPOBHEM
3HaHHUSI M YMEHHUs, HaBBHIKOB M KOMIIETEHIIMH, Ha OCHOBE YCTAaHOBJICHHBIX
roCyJapCTBEHHBIM 001eo0pa3oBaTeIbHBIM CTaHAApTOM KPHTEPHEB, MX OIEHKH,
Kak II0 COZIep>KaHHUIO, TaK U II0 00BEMY.

B wurore oOpa3zoBaTrelbHas mporpaMma 00eCHedYduT MOATOTOBKY MarmcTpOB
JUIsl TOPHOPYAHOM NPOMBINLUIEHHOCTH, 3HAIOIMMX TEXHOJIOTHIO, KOMIUIEKCHYIO "
MeXaHU3aIMI0, OPraHU3aIUI0 U SKOHOMHKY I'OPHOTI'O IIPOU3BOJICTBA, COBPEMEHHBIE
METO/IbI ¥ MIPUHIIANEI €70 COBEPIICHCTBOBAHUS U IIPOEKTUPOBAHMS.

HauaabHuk oTAesa napamerpos BP g@

TOO HIII «AaTeppuH» B.A. Opbinbaes
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