


1.1 Awareness and formulation of the fundamental goals (objectives) of the 

educational program (EP) 6B07306 – Engineering Systems and Networks. 

 

1.1.1 Goals of the Bachelor's Educational Program 

Goal 1. Provide fundamental training for bachelor's degree students in the 

field of engineering systems and networks, covering natural sciences, general 

engineering, and professional disciplines. This training incorporates modern 

scientific and technological advancements while addressing the current demands in 

the energy sector and housing and utilities infrastructure. 

Goal 2. Prepare specialists with in-depth knowledge of raw materials, 

production technologies, and areas of application in the construction industry and 

housing and utilities sector. Graduates will have a strong foundation in physics, 

mathematics, chemistry, and thermophysical principles of engineering systems, 

including heating supply, heating systems, gas supply, ventilation, water supply, and 

wastewater disposal. 

Goal 3. Equip students with the knowledge, skills, and competencies 

necessary for analyzing professional challenges, finding solutions, and performing 

engineering tasks related to the design of technologies, equipment, and networks. 

Additionally, the program aims to develop the ability to conduct experimental 

research using information technology and mathematical modeling methods. 

 

1.1.2 Objectives of the Educational Program: 

1. Study of the general education cycle to provide a socio-humanitarian 

foundation based on the laws of socio-economic development, history, modern 

information technologies, the state language, as well as foreign and Russian languages. 

2. Study of the basic disciplines cycle to ensure knowledge in natural sciences, 

general technical, and economic disciplines as the foundation of professional education. 

Study of specialized disciplines to develop theoretical knowledge, practical skills, 

and competencies in technologies and engineering systems and networks, including 

heating supply, heating systems, gas supply, ventilation, water supply, and wastewater 

disposal. 

3. Study of disciplines that develop knowledge, skills, and competencies in 

planning and organizing research, as well as designing technologies and engineering 

systems and networks. 

4. Familiarization with technologies and equipment during various types of 

practical training. 

5. Acquisition of skills in laboratory research, technological calculations, 

equipment selection, and design using modern computer technologies and software. 

 

 

 

 

1.1.3 Decomposition of Key Educational Program Objectives into Clusters of 

"Related" Competencies 



A Bachelor's degree holder in the Educational Program – Engineering Systems 

and Networks must possess key competencies for the following types of activities 

(based on state educational standards and recommendations), with an emphasis on the 

Sustainable Development Goals (SDGs): 

1. Research and Scientific Activities: 

− Conducting experimental research on processes, technologies, and 

equipment.. 

− Application of experimental design methods and statistical data 

processing. 

− Application of mathematical modeling methods for processes. 

− Conducting literature and patent searches, preparing reports, reviews, 

conclusions, etc. 

− Applying sustainable development principles in research and 

development, such as green technologies, sustainable production, and scientific 

innovations. 

2. Production and Technological Activities: 

− Participation in the implementation of technological processes. 

− Management of technological processes using modern automation tools. 

− Participation in environmental protection measures. 

− Implementation of energy- and resource-saving technologies in 

construction and housing and utilities sectors. 

− Execution of measures to ensure the quality of engineering systems and 

networks. 

− Application of environmentally friendly technologies and solutions, 

waste and energy minimization, and improvement of quality of life through 

sustainable technological processes. 

3. Organizational and Managerial Activities: 

− Organization and management of production processes in the workplace. 

− Information support and preparation of necessary technical 

documentation. 

− Participation in quality management of products. 

− Organization of team activities and task setting. 

− Solving issues related to material and technical support in the workplace. 

− Human resource management based on principles of inclusivity, 

equality, and sustainable growth, as well as the development of sustainable business 

models. 

4. Design and Calculation Activities: 

− Participation in the development of technological processes and 

calculation of technological parameters for engineering systems and networks. 

− Involvement in the development of environmental protection measures. 

− Contribution to the development of energy- and resource-saving 

technologies in the construction of systems and networks. 

− Performing technological, thermal, and energy calculations, as well as 

equipment selection and sizing. 



− Development of technical drawings for equipment, buildings, and 

structures. 

− Selection of primary and auxiliary equipment for projects. 

− Integration of environmental standards into design, creating energy-

efficient and sustainable infrastructure solutions. 

5. Service and Operational Activities: 

− Maintenance and upkeep of primary and auxiliary technological 

equipment. 

− Planning and execution of repair and restoration work for equipment and 

structures. 

− Ensuring the durability and sustainability of infrastructure while 

minimizing the carbon footprint during operation. 

6. Installation and Commissioning Activities: 

− Construction of structures and installation of equipment for building 

production. 

− Adjustment and commissioning of primary and auxiliary equipment. 

− Implementation of environmentally safe technologies and materials in 

construction and installation processes. 

 

 

Master's Degree in the Educational Program– 7М07304 

The objective of the master's educational program is to equip students with key 

competencies in solving organizational and production tasks related to the 

implementation of innovative projects. It prepares them to develop plans and 

programs for organizing innovation activities within enterprises, covering the entire 

innovation cycle: "fundamental research – R&D (design and development) – 

production of new products." Graduates will master modern methods and techniques 

for working with personnel and strategies for creating innovative teams. 

A master's degree provides higher-quality education, granting additional 

professional opportunities, including the right to independently conduct specific 

projects, make critical decisions, and more. In addition to being prepared for all types 

of professional activities covered at the bachelor's level, master's students should also 

be ready for the following activities, with a strong emphasis on sustainable 

development and innovation 

7. Design and Engineering Activities: 

− Develops technological process flow diagrams. 

− Conducts technological, thermal, and energy calculations. 

− Performs aerodynamic and hydraulic calculations for equipment chain 

systems. 

− Calculates primary equipment and selects auxiliary equipment. 

− Develops or selects technical drawings for equipment, buildings, and 

structures. 

− Designs simulation models of engineering processes. 

− Applies principles of sustainable design, integrating innovative and 

environmentally friendly solutions into project development. 



8. Project and Technological Activities: 

− Develops technological processes for heating, heat supply, gas supply, 

ventilation, water supply, and wastewater disposal systems. 

− Designs system layouts for heating, heat supply, gas supply, ventilation, 

water supply, and wastewater disposal, justifying operational parameters and key 

performance indicators. 

− Prepares business plans for technological projects. 

− Develops energy- and resource-saving technologies in the construction 

and housing and utilities sectors. 

− Designs environmental protection measures. 

− Promotes energy-efficient and sustainable technologies, reduces 

resource consumption, and minimizes environmental impact. 

9. Research and Scientific Activities: 

− Conducts literature and patent searches, prepares reports, information 

reviews, and expert conclusions. 

− Plans experimental research and selects appropriate research methods. 

− Develops the design and layout of experimental setups, performs 

installation and debugging. 

− Carries out experimental studies of processes and equipment. 

− Processes data using experimental design methodologies, regression, 

and correlation analysis. 

− Develops and analyzes mathematical models of technological processes. 

− Evaluates and synthesizes research results, publishes findings, and files 

patents. 

− Develops innovative solutions aimed at sustainable development and 

environmental protection. 

10. Organizational and Managerial Activities: 

− Provides information support for production, labor, and management 

processes. 

− Implements production organization measures in accordance with 

regulatory documents. 

− Develops and prepares necessary documentation. 

− Organizes team activities, creates work plans, and assigns tasks. 

− Manages material and technical support, ensuring task execution control. 

− Promotes sustainable business practices, managing based on principles 

of sustainable development and social responsibility. 
 

 

 

 

 

 

 

 



Educational 

Program 

Module 

Requirements 

Disciplines 

Ensuring the 

Educational 

Program Module 

Language 

Training 

Module (M-1) 

 

Have an understanding of: 

− The basics of grammar and vocabulary of the Kazakh 

(Russian) and foreign languages; 

− Cultural aspects related to the use of Kazakh (Russian) 

and foreign languages in various fields; 

− The significance of language as a means of 

communication in an intercultural environment. 

Foreign 

Language 

Kazakh (Russian) 

Language 

Understand: 

− The specifics of speech acts and communication 

strategies in Kazakh (Russian) and foreign languages; 

− The importance of proper language use in professional 

and social activities; 

− The role of language as a means of shaping and 

disseminating public opinion and social interaction. 

Know: 

− The main grammatical categories and syntactic 

structures of Kazakh (Russian) and foreign languages; 

− Lexical and stylistic direction of the language 

depending on the context; 

− Features of pronunciation, intonation, and accent in 

Kazakh (Russian) and foreign languages; 

− Historical and cultural peculiarities of the use of 

Kazakh (Russian) and foreign languages in different periods. 

Be able to: 

− Construct grammatically and lexically correct 

sentences in written and spoken Kazakh (Russian) and foreign 

languages; 

− Formulate and argue thoughts in Kazakh (Russian) 

and foreign languages using diverse lexical and grammatical 

tools; 

− Comprehend and appropriately use texts on various 

topics, adapting them to communication needs; 

− Translate from Kazakh (Russian) and foreign 

languages, considering cultural and lexical features; 

− Conduct professional discussions using specialized 

terminology and appropriate speech formulas in Kazakh 

(Russian) and foreign languages, applying acquired 

knowledge in future professional activities. 

Possess: 

− Skills in reading and understanding texts of various 

complexity and topics in Kazakh (Russian) and foreign 

languages; 

− The ability to apply the norms of Kazakh (Russian) 

and foreign languages in professional, academic, and 

everyday communication; 

− Skills for independent text translation considering 

intercultural differences; 



− Skills for effective written and oral presentation in 

Kazakh (Russian) and foreign languages. 

Physical 

Training 

Module (M-2) 

 

Have an understanding of: 

− Principles of a healthy lifestyle and the impact of 

physical activity on health; 

− Types of physical activities and their effects on the 

body. 

Physical Culture 

1,2,3,4; 

Understand:  

− The importance of regular training for health and 

disease prevention; 

− The role of physical activity in maintaining psycho-

emotional well-being. 

Know: 

− The main types of physical training and training 

methods; 

− Exercise techniques and safety measures. 

Be able to: 

− Perform physical exercises correctly with 

consideration of safety techniques; 

− Develop individual training programs and monitor 

progress. 

Possess: 

− Skills for effective workouts to improve physical 

fitness and prevent injuries; 

− The ability to analyze personal physical achievements 

and adjust training accordingly. 

Information 

Technology 

Module (M-3) 

 

Have an understanding of:  

− The principles and significance of information 

technology for sustainable societal development; 

− The impact of IT on improving quality of life, efficient 

resource use, and solving social issues; 

− The role of technology in supporting ecology and 

environmental protection. 

Information and 

Communication 

Technologies 

Understand: 

− How information technologies contribute to achieving 

sustainable development goals (SDGs); 

− The importance of digital transformation across 

sectors for sustainable growth and social justice. 

Know: 

− Tools and approaches for using IT in environmentally 

sustainable projects; 

− Basics of working with resource management systems 

and waste minimization; 

− Software solutions for improving access to education, 

healthcare, and equality. 

Be able to: 

− Develop and implement IT solutions for sustainable 

development; 

− Use digital technologies to address environmental, 

social, and economic challenges; 



− Work with tools for data analysis, monitoring, and 

environmental impact assessment. 

Possess:  

− Skills in utilizing IT for promoting sustainable and 

efficient processes; 

− The ability to apply information technologies to 

achieve Sustainable Development Goals. 

Social and 

Cultural 

Development 

Module (M-4) 

 

Have an understanding of:  

− The significance of history and philosophy in shaping 

worldviews and cultural identity; 

− The role of Kazakhstan’s history in global processes 

and sustainable development; 

− Kazakhstan’s cultural and philosophical traditions and 

their influence on modern society. 

History of 

Kazakhstan 

Philosophy  

Social and 

Political 

Knowledge 

Module (Cultural 

Studies, 

Psychology) 

Social and 

Political 

Knowledge 

Module 

(Sociology, 

Political Science) 

 

 

Understand: 

− How historical and philosophical knowledge 

contributes to sustainable societal development; 

− The importance of preserving cultural heritage and 

identity for a sustainable future; 

− The role of philosophical doctrines and historical 

events in shaping ethical principles and values. 

Know: 

− Major events in Kazakhstan’s history and their 

influence on the country's socio-political development; 

− Major philosophical movements and their 

contributions to modern society; 

− The significance of philosophical and historical 

knowledge in solving contemporary sustainable development 

challenges. 

Be able to: 

− Analyze historical events in the context of their 

influence on current social and political processes; 

− Apply philosophical concepts to address ethical and 

social issues in the context of sustainable development; 

− Evaluate the influence of cultural and historical factors 

on social behavior and societal resilience. 

Possess: 

− Critical thinking and analytical skills in historical and 

philosophical texts; 

− The ability to apply historical and philosophical 

knowledge to solve social and cultural issues. 

Module 

fundamentals 

of anti-

corruption 

culture, 

ecology and 

life safety (M-

5) 

Have an understanding of: 

− Functions and methods of innovation management at 

micro and macro levels;  

Basics of anti-

corruption culture  

 

Basics of 

Entrepreneurship 

and Leadership 

 

Understand: 

− Mechanisms of market self-regulation under resource 

constraints; 

− Principles of government regulation of the economy; 

Know: 

− Main theoretical perspectives accumulated in 

scientific heritage on economic issues; 



− The essence of economic phenomena and patterns of 

socio-economic development of society in different systems; 

− Practical basics of organizing, planning, and economic 

justification of entrepreneurial activities; 

− Basic concepts of innovation theory and technology; 

Ecology and Life 

Safety 

Be able to: 

− Observe and systematize information, apply logic and 

dialectics as a conscious method of understanding economic 

phenomena in their interconnection; 

− Make decisions on planning and organizing 

entrepreneurial activities, correctly determining the social and 

economic effects of entrepreneurial activity; 

Possess: 

− The ability to carry out economic justification of 

technical, technological, and organizational measures 

implemented in industrial enterprises to reduce the negative 

impact of production factors and effectively use natural 

resources; 

− Analytical thinking skills and competent approaches 

to solving socio-economic problems. 

 

Module of 

Physical and 

Mathematical 

Training (M-

6) 

 

Have an understanding of: 

− Fundamental physical and mathematical principles 

used for solving technical problems. 

Mathematics 1,2; 

Physics 

Understand: 

− The role of mathematical modeling and physical laws 

in engineering and other fields. 

Know: 

− Main sections of mathematics and physics, methods of 

mathematical modeling. 

Be able to: 

− Apply mathematical and physical methods to solve 

practical problems. 

Possess: 

− Skills in analyzing and solving problems using 

mathematical and physical tools. 

Basic 

Training 

Module (M-7) 

 

Have an understanding of: 

− Principles of designing and operating engineering 

systems such as water supply, heating, and ventilation; 

− Basic processes of hydrodynamics, heat transfer, and 

mass transfer, and their influence on system operation; 

− Application of BIM technologies for optimizing 

design and management of engineering systems in buildings; 

− Types of pumping stations, water intake structures, 

and heat-generating installations, as well as their application 

in various engineering solutions; 

− Quality characteristics of water and their significance 

in designing water supply and wastewater systems; 

− Design and operation of hot water supply systems in 

buildings considering energy efficiency and safety 

Introduction to 

Engineering and 

Computer 

Graphics 

Fluid dynamics  

BIM technologies 

in engineering 

systems  

Pumps and 

pumping stations  

Heat transfer in 

fences 

 standards; 



 − methods of analysis of water consumption and 

sanitation, factors and patterns of water consumption and 

sanitation of economic sectors in cities and towns; 

− methods for assessing water availability;  

− methods of creating a microclimate in the room; 

− methods of hydraulic calculation of quarterly heating 

networks,  

− methods of hydraulic calculation of quarterly gas 

networks,  

− methods of hydraulic calculation of ring water supply 

networks,  

− methods of hydraulic calculation of ring sewer 

networks 

Heat and mass 

transfer 

Heat generating 

plants 

Water quality 

indicators 

Water intake 

facilities  

Building hot 

water supply 

systems 

Know  

− Main principles and technologies related to the design 

and operation of engineering systems; 

− Theoretical foundations of hydrodynamics, heat 

transfer, and mass transfer; 

− Features of using BIM technologies for the creation 

and management of engineering systems; 

− Devices and principles of operation of pumping 

stations, water intake structures, heat-generating installations, 

and water supply systems; 

− Quality indicators of water and their impact on the 

design of water supply and wastewater systems. 

Be able to:  

− Determine operating modes of engineering systems 

and networks; 

− Calculate and select equipment for engineering 

systems and networks; 

− Safely and properly operate engineering equipment; 

− Develop and analyze engineering projects using 

computer graphics and modeling software; 

− Apply hydrodynamic knowledge for calculation and 

optimization of engineering systems; 

− Conduct calculations and design heat transfer in 

enclosing structures and systems; 

− Work with BIM technologies for designing and 

integrating engineering systems in buildings; 

− Select and design pumping and heat-generating 

installations for various engineering systems; 

− Assess and ensure water quality characteristics for 

engineering applications; 

− Develop and design hot water supply systems 

considering modern energy efficiency and safety 

requirements. 

Possess: 

− Software skills for engineering design and modeling; 

− The ability to analyze and evaluate engineering 



solutions in the fields of heat engineering, water supply, and 

gas dynamics; 

− The ability to effectively and safely design and 

manage engineering systems with consideration of energy 

efficiency and environmental safety requirements. 

Module of 

Engineering 

Network 

Design (M-8) 

Have an understanding of: 

− Principles of designing and operating main 

engineering networks such as water supply, sewage, heating, 

ventilation, and power supply; 

− Modern technologies and methods for engineering 

system design using AutoCAD and BIM software; 

− Regulatory requirements and standards in the field of 

engineering system design and operation. 

Engineering and 

computer graphics 

Fluid dynamics  

BIM technologies 

in engineering 

systems  

Economics of 

engineering 

systems  

Heat supply 

Rational use of 

water  

Water intake 

facilities  

Natural water 

purification 

technology 

Water supply 

networks 

and sanitary 

facilities of 

buildings  

Wastewater 

treatment 

technology  

Ventilation and 

air conditioning 

Heating  

Heat and gas 

networks 

Gas supply  

Energy-saving 

technologies 

Technology of 

construction and 

installation works  

Indoor comfort 

Be able to:  

− Develop design solutions for various types of 

engineering networks (water supply, heating, ventilation, 

power supply) considering their functional requirements; 

− Perform hydraulic, thermal, and electrical calculations 

for designed engineering systems; 

− Select optimal equipment and materials for 

engineering networks based on calculations and standards; 

− Develop schemes and drawings of engineering 

networks using BIM systems; 

− Prepare project documentation, including 

specifications, calculation tables, and other necessary 

documents; 

− Integrate various engineering systems within one 

project, ensuring their interaction and efficiency; 

− Evaluate the efficiency of designed engineering 

systems from an energy efficiency and safety perspective; 

− Develop measures for modernizing and improving the 

operational characteristics of existing engineering networks. 

Possess:  

− Skills in using software for designing engineering 

networks (e.g., AutoCAD, Revit, or other BIM systems); 

− The ability to integrate various engineering systems 

within one project, ensuring their smooth operation and 

interaction; 

− The ability to conduct complex calculations to ensure 

the reliability, safety, and sustainability of designed networks. 

Know: 

− Main stages of engineering network design, including 

equipment selection, calculation, and project documentation 

preparation; 

− Main principles and methods of calculating 

parameters for water supply, heating, ventilation, and power 

supply systems; 

− Regulatory documents, standards, and technical 

requirements governing the design and operation of 

engineering networks. 

 Have an understanding of: 



 

Module of 

Professional 

Activity (M-

10) 

 

Module of 

Engineering 

Systems 

Design (M-11) 

 

Module of 

Technology 

(M-12) 

 

Module 

"R&D" (M-9) 

 

− The principles of designing and functioning of key 

engineering networks such as water supply, wastewater 

disposal, heating, ventilation, and power supply. 

− Modern technologies and methods for designing 

engineering systems using AutoCAD and BIM software. 

− Regulatory requirements and standards in the design 

and operation of engineering systems. 

− Key principles of engineering system design for 

various types of facilities. 

− The application of modern technologies and software 

for designing and modeling engineering systems. 

Water Resource 

Management 

Thermal and Gas 

Networks 

Industrial Water 

Supply and 

Sewerage 

Water Treatment 

in Boiler Houses 

and Thermal 

Networks 

Specialized Water 

Supply Systems 

Heat Supply 

Wastewater 

Utilization 

Hot Water Supply 

Systems 

Natural Water 

Treatment 

Technology 

Water Supply 

Networks 

Heating 

Wastewater 

Treatment 

Technology 

Ventilation and 

Air Conditioning 

Heating 

Thermal and Gas 

Networks 

Energy-Saving 

Technologies 

Construction and 

Installation 

Technology 

Indoor Comfort 

Rational Water 

Use 

Autonomous Heat 

Supply Systems 

Be able to:  

− Develop project solutions for various types of 

engineering networks (water supply, heating, ventilation, 

power supply) considering their functional requirements. 

− Perform hydraulic, thermal, and electrical calculations 

for engineering systems. 

− Select optimal equipment and materials for 

engineering networks based on calculations and standards. 

− Develop diagrams and drawings of engineering 

networks using CAD/BIM systems. 

− Prepare project documentation, including 

specifications, calculation tables, and other necessary 

documents. 

− Integrate various engineering systems within a single 

project, ensuring their interaction and operational efficiency. 

− Assess the efficiency of designed engineering systems 

in terms of energy efficiency and safety. 

− Develop measures to modernize and improve the 

operational characteristics of existing engineering networks. 

− Understand the role of scientific research in the 

innovative development of engineering solutions. 

− Recognize the importance of a comprehensive 

approach in developing new technologies and methods in 

engineering. 

Possess:  

− Skills in using software for designing engineering 

networks (e.g., AutoCAD, Revit, or other CAD/BIM 

systems). 

− The ability to integrate various engineering systems 

into a single project, ensuring their seamless operation and 

interaction. 

− Competence in performing complex calculations to 

ensure the reliability, safety, and sustainability of designed 

networks. 

− Skills in applying professional standards and 

regulatory documents in practice. 

− The ability to work effectively in a team, manage 

projects, and make decisions in uncertain conditions. 

− Risk analysis and assessment skills in professional 

activities. 



− The ability to organize work independently and 

oversee the completion of engineering tasks. 

− Experience in working with modern technologies in 

the design, production, and operation of engineering systems. 

− The ability to apply innovative technologies to 

enhance the efficiency of engineering systems. 

− Skills in technical assessment and implementation of 

new technologies in design and operation. 

Ventilation of 

Industrial 

Buildings 

Fundamentals of 

Scientific 

Research in Water 

Management 

Alternative Heat 

Sources 

Energy-Saving 

Technologies in 

Heat, Gas Supply, 

and Ventilation 

Systems  

Energy-Saving 

Technologies in 

Water Supply and 

Sewerage 

Systems  
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