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Training of masters of sciences
in branch of knowledge G " Engineering, Manufacturing and Construction "
in specialty G7 " Automation, Computer-Integrated Technologies, and Robotics "
educational- professional program
 " ROBOTICS "

	Form of training:
	Licensed number of students:

	– Full-time
	20 

	Duration of Training:
	

	– Full-time educational and professional program
	1 year and 4 months

	Credits ECTS: 
	

	– educational and professional program
	90 

	Language of teaching
	Ukrainian 

	Qualification of graduates
	Master of Automation, Computer-Integrated Technologies, and Robotics


The concept of training
Specialized higher education in the fields of automation, computer-integrated technologies, and robotics, focusing on the specialist's competence and ability to solve complex, non-trivial problems and to conduct research and innovation activities within a real-world production environment. Keywords: robotics, artificial intelligence, intelligent systems, automation, computer-integrated technologies.
Educational-professional program of master's training
The educational-professional program focuses on training personnel to conduct research and scientific-technical development in the fields of electronics, automation, and electronic communications. The program entails problem-oriented lecture courses and the implementation of project-based solutions—both individual and team-based—through practical and laboratory sessions, term papers, and final qualification projects aimed at addressing challenges in environmental protection and other sectors.
Areas of employment of graduates
According to the current edition of the National Classifier of Ukraine: Classification of Occupations (DK 003:2010) and the International Standard Classification of Occupations (ISCO-08), a graduate holding the professional qualification of “Master’s Degree in Automation and Computer-Integrated Technologies” may be employed in positions corresponding to the following professional occupational titles: 1237.1 — Chief Specialist in Automated Control Systems; 1237.2 — Head of the Department of Mechanization and Automation of Production Processes; 2131.2 — Research Engineer in Computerized Systems and Automation; Engineer in Automated Production Control Systems; Computer Systems Engineer; 2149.1 — Junior Researcher; Researcher; Research Consultant (Engineering); 2132.2 — Application Programmer; 2310.2 — Assistant; 2320 — Teacher at a Vocational Education and Training Institution; 2419.3 — Government Expert.
Practical training
Practical training for Master’s students is aimed at developing professional competencies in the design, programming, modeling, integration, and operation of robotic systems, as well as acquiring practical experience in developing control algorithms for autonomous, mobile, and industrial robots, robotic technological complexes, and computer-integrated manufacturing systems. Particular emphasis is placed on the application of artificial intelligence, machine learning, computer vision, sensor networks, digital twins, and advanced hardware and software platforms for the automation of manufacturing processes, the development of intelligent robotic systems, and the implementation of research-oriented and applied engineering projects.
Proposed Topics for Master Theses
1. Intelligent Cooperative Control System for a Group of Mobile Robots in a Complex Environment.
2. Robotic Complex for Autonomous Inspection of Industrial Facilities Using Computer Vision.
3. Intelligent System for Detection and Classification of Product Surface Defects Based on Deep Learning.
4. Digital Twin of a Robotic Manufacturing Cell for the Optimization of Technological Processes.
5. Technical Diagnostics System for Robotic Equipment Using Predictive Maintenance Technologies.
6. Intelligent Control System for a Collaborative Robot for the Automation of Assembly Operations.
7. Robotic Product Sorting Complex Using Machine Learning and Computer Vision.
8. Autonomous Mobile Robot for Logistics Support of Manufacturing Enterprises.
9. Intelligent Control System for an Unmanned Ground Robot for Monitoring Technogenic and Natural Objects.
10. Robotic System for Automated Warehousing and Material Transportation Based on Autonomous Mobile Platforms.
Curriculum of master’s training 
in specialty G7 " Automation, Computer-Integrated Technologies, and Robotics
educational-professional program
 " ROBOTICS "
	Code n/a
	Components of the educational program (education disciplines, course projects (paper), practice, qualification work)
	Amount of credits
	The final control

	1
	2
	3
	4

	1. COMPULSORY COMPONENTS OF EPP

	General training cycle

	[bookmark: _heading=h.fy2xbrq1svlb]СС 1
	Business Foreign Language
	3
	exam

	СС 2
	Methodology and Organization of Scientific Research
	4
	exam

	Total
	7
	

	Special (professional) training cycle

	СС 3
	Artificial Intelligence Technologies
	5
	exam

	СС 4
	Design of Hardware-Software Automation Systems
	4
	exam

	[bookmark: _heading=h.2ty0gjg22xtj]СС 5
	Modeling and Optimization of Cyber-Physical Systems
	4
	exam

	СС 6
	Information Technologies in Automation Systems (Industry 4.0)
	4
	exam

	[bookmark: _heading=h.18d4pip9x09l]СС 7
	Modern Control Systems 
	4
	exam

	СС 8
	Programming of Robotic and Embedded Systems 
	6
	exam

	    СС 9
	Production practice
	6
	test

	СС 10
	Research practice on the topic of master's qualification thesis
	14
	test

	СС 11
	Preparation and defense of master's qualification thesis
	10
	

	Total
	57
	

	The total amount of compulsory components
	64
	

	2. OPTIONAL COMPONENTS OF EPP

	General training cycle

	OCP 1
	Choice from the catalog
	3
	test

	OCP 2
	Choice from the catalog
	3
	test

	Total
	6
	

	Special (professional) training cycle


	Optional block  " Development and modeling of robotic system components "

	OC 6.1
	Methodology for Creating Robots and Manipulators
	5
	exam

	OC 6.2
	Digital Signal Processing
	5
	exam

	OC 6.3
	Virtual and Augmented Reality Technologies in Robotics
	5
	exam

	OC 6.4
	Fundamentals of Systems Analysis
	5
	exam


	Optional block " Computer-based monitoring of ecological-economic processes "

	OC 1
	Information technologies for monitoring environmental and socio-economic processes
	5
	exam

	OC 2
	Robotic control systems
	5
	exam

	OC 3
	Intelligent Environmental Monitoring Systems
	5
	exam

	OC 4
	Simulation modeling of ecological processes
	5
	exam

	Optional block "Special software for information systems"

	OC 1
	High-performance computer systems
	5
	exam

	OC 2
	Software for embedded systems
	5
	exam

	OC 3
	Principles of distributed and network programming
	5
	exam

	OC 4
	Programming of Artificial Intelligence Systems
	5
	exam

	Optional block  "Information systems development technologies"

	OC 1
	Development of WEB applications
	5
	exam

	OC 2
	Patterns of object-oriented design and programming
	5
	exam

	OC 3
	Information systems management
	5
	exam

	OC 4
	Safety and reliability of computer systems
	5
	exam


	Optional block  " Computer-Integrated Control Systems for Technological Processes and Manufacturing "

	OC 1
	Specifics of Computer Modeling of Automation Systems for Biotechnological Objects
	5
	exam

	OC 2
	Automation of Biotechnological Facilities: Automated Process Control Systems
	5
	exam

	OC 3
	Computer-aided design systems for the automation of biotechnological objects
	5
	exam

	OC 4
	Installation, commissioning, and operation of automation systems for biotechnological facilities
	5
	exam


	Optional block  "Internet of Things"

	OC 3.1
	Technologies of IOT systems designing
	5
	exam

	OC 3.2
	Protocols for data transferring in IOT systems
	5
	exam

	Total
	20
	

	The total amount of optional components
	26
	

	THE TOTAL AMOUNT OF EРP
	90
	


[bookmark: _heading=h.l97mcgtiet06]


Annotations of disciplines in the curriculum

1. COMPULSORY COMPONENTS OF EPP 
General training cycle

Foreign Language for Professional Purposes. Translation and summarization of key observation or experimental results. Preparation of a master's thesis abstract in a foreign language. Abstract structure, lexical and phraseological clichés, and grammatical register. Types of abstracts. Culture of professional communication in a foreign language. Presentation and exchange of scientific information. Discussion of professional and academic issues. Working with professional literature and documentation.
Methodology and organization of scientific research. Organizational structure of a research team. Planning research work. Conducting research and planning experiments. Intellectual property as a right to the results of creative human activity. Objects of intellectual property. State intellectual property system. International intellectual property systems. Protection of rights to intellectual property objects. Intellectual property rights as an investment and a commodity. Valuation of intellectual property. Enforcement of intellectual property rights.

 Special (professional) training cycle 

[bookmark: _heading=h.q4l31md4zqlw]Artificial Intelligence Technologies. Basic concepts, algorithms and tools of modern artificial intelligence. Machine learning methods, neural networks, expert systems, deep learning, intelligent agents and decision-making systems are considered. Considerable attention is paid to the practical application of AI technologies in various industries - from image and text processing to automation and control. Students acquire skills in working with modern AI frameworks (TensorFlow, PyTorch, Scikit-learn) and implement their own projects.
Design of Hardware and Software Automation Complexes. The discipline is devoted to the principles of designing, performing structural analysis, and developing hardware and software automation complexes for technological processes and robotic systems. It covers the architecture of automated systems, microcontrollers, industrial controllers, sensor and actuator devices, data exchange interfaces, industrial networking technologies, and software tools for implementing control algorithms. Particular attention is given to the integration of hardware and software components, development of automatic control algorithms, and ensuring the reliability, scalability, information interoperability, and cybersecurity of automation complexes. Students acquire practical skills in developing structural and functional diagrams, selecting technical equipment, programming controllers, configuring data acquisition and processing systems, and modeling and testing hardware and software automation complexes using modern automation environments and tools.
Modeling and Optimization of Cyber-Physical Systems. The discipline is devoted to the principles of modeling, analysis, and optimization of cyber-physical systems that integrate computational, information, and physical components within a unified operational environment. It covers mathematical models, simulation methods, digital twins, optimization algorithms, system analysis techniques, and approaches to evaluating the performance of complex technical systems. Particular attention is given to the investigation of dynamic processes, optimization of control parameters, reliability analysis, resource efficiency, and the integration of cyber-physical systems with Industry 4.0, Internet of Things, and artificial intelligence technologies. Students acquire practical skills in model development, conducting computational experiments, optimizing operating modes, and applying modern software environments, including MATLAB/Simulink, AnyLogic, Simscape, and Python, for the development and analysis of cyber-physical systems.
Information Technologies in Automation Systems (Industrie 4.0). The discipline is devoted to the principles of applying information technologies to the design, integration, and operation of modern automated systems in accordance with the Industrie 4.0 concept. It covers cyber-physical systems, the Industrial Internet of Things, digital twins, cloud and edge computing, industrial data exchange technologies, and monitoring and supervisory control systems. Particular attention is given to the integration of information resources, automated control systems, and digital platforms; the analysis of production data; the intelligent enhancement of technological processes; and the improvement of their efficiency and resource efficiency. Students acquire practical skills in applying modern digital tools and software environments for modeling, integration, monitoring, and investigation of automated manufacturing systems.
Modern Control Systems. The discipline is devoted to the study of contemporary principles, methods, and technologies for the development of automatic and intelligent control systems for technical objects and robotic complexes. It covers the architectures of digital control systems, adaptive, optimal, fuzzy, and predictive control methods, as well as algorithms for identification and modeling of dynamic systems and techniques for their integration with industrial networks and cyber-physical systems. Particular attention is given to the practical design of control systems for robotic, mechatronic, and automated complexes using modern software and hardware platforms, including MATLAB/Simulink, LabVIEW, PLC, and ROS. Students acquire practical skills in the analysis, synthesis, modeling, tuning, and performance evaluation of modern control systems through practical and project-based tasks aimed at real-world engineering applications.
Programming of Robotic and Embedded Systems. The discipline is devoted to the study of programming principles for robotic systems, embedded systems, and microcontroller platforms used to develop modern automated devices. It covers embedded system architectures, programming languages, control algorithms for actuators, sensor signal processing, real-time system programming, and the integration of hardware and software components of robotic platforms. Particular attention is given to the practical development of software for mobile robots, manipulators, autonomous robotic systems, and Internet of Things (IoT) devices using modern development environments and software platforms, including C/C++, Python, Arduino IDE, STM32CubeIDE, and ROS. Students acquire practical skills in the design, programming, debugging, and testing of robotic and embedded systems by implementing practical and project-based solutions for engineering and industrial applications.


2. OPTIONAL COMPONENTS OF EPP
Special (professional) training cycle
 
Optional Block  " Computer-based monitoring of ecological-economic processes "

Information Technologies for Monitoring Environmental and Socio-Economic Processes. The discipline is devoted to the principles of applying information technologies for monitoring, analyzing, and forecasting environmental and socio-economic processes. It covers methods for collecting, integrating, processing, and visualizing spatial and temporal data, geographic information systems, remote sensing, databases, statistical analysis, and modeling techniques. Particular attention is given to the application of artificial intelligence, machine learning, Internet of Things, and cloud-based platforms for assessing environmental conditions, forecasting socio-economic indicators, and supporting managerial decision-making. Students acquire practical skills in developing information models, analyzing monitoring data, constructing predictive models, and applying modern software tools, including Python, QGIS, Google Earth Engine, and cloud services, for the investigation of environmental and socio-economic processes.
Robotic Control Systems. The discipline is devoted to the principles of designing, modeling, and investigating control systems for robotic complexes. It covers mathematical models of robots, positioning and stabilization algorithms, methods for motion control of mobile robots and manipulators, as well as sensor systems and machine vision technologies. Particular attention is given to the application of intelligent control methods, machine learning, trajectory optimization, adaptive and robust algorithms to ensure the autonomy and reliability of robotic systems. Students acquire practical skills in developing control algorithms, modeling robotic systems, conducting computational experiments, and applying modern software environments, including MATLAB/Simulink, ROS, and Python, for the design and investigation of robotic control systems.
Intelligent Environmental Monitoring Systems. The aim of the course is to develop skills in solving problems that are difficult to formalize. It provides knowledge regarding the assessment of the status and development trends of information systems (monitoring); information technologies for solving management tasks involving artificial intelligence tools and methods; and the tools for developing and utilizing intelligent information systems across various application domains.
Simulation modeling of ecological processes. Information technologies for simulation modeling. Discrete and continuous random variables in models of ecological processes. Non-stationarity of the state of geo-shells as a factor destabilizing ecological processes. Simulation modeling of man-made and natural disasters. Modeling state-transition probabilities of natural-technical systems based on Kolmogorov equations. Estimation of probabilities for the genetic inheritance of dominant and recessive traits in subsequent generations of organisms. Modeling languages (GPSS, SIMULA).


Optional Block  "Special Information Systems Software"

High-performance computer systems. This discipline has several main subjects, they are: peculiarities of the architecture of high-performance systems, approaches to the construction and use of distributed and multiprocessor systems, the implementation of parallelism in calculations, vector data processing, and the peculiarities of the structure and operation of quantum computers are studied. Also, we consider some attention to the data security issues and the peculiarities of creating and optimizing software designed to work on high-performance systems.
Software for embedded systems. This discipline studies: general principles and technical features of the development of integrated systems for controlling various equipment. In this course we consider the necessity of information for the construction of microprocessor control systems for specialized equipment. WE also solve some tasks of complex embedded software creation.
Principles of distributed and network programming. The main aim of this course is the learning of fundamentals of designing distributed program systems (including multi-user information systems) and their implementation through the use of modern software development. Special attention is paid to the role of standards of information sharing, storing and visualization.
Programming of Artificial Intelligence Systems. This discipline considers the modern methods and models of artificial intelligence, applicable to the design and implementation of decision support systems, systems for collecting, processing, and analyzing large volumes of heterogeneous information. Also, this discipline implies having Python and R programming languages, at least on an average level, for the implementation of the processor for intelligent analysis and data processing.

Optional Block  "Internet of Things"

Technologies of IOT systems designing. IOT systems general concepts and structure. Methodology of computer IoT systems designing (CS IoT). Levels of IoT design – system, operational, functional, technical. Data operation Conveyor of IoT systems. Standards and technologies. Modern methods and technologies design of hardware and software IoT systems designing.
Protocols for data transferring in IOT systems. Data transmission protocols in IoT systems. Design of IoT-systems based on software-defined networks and research of appropriate data transmission protocols. Stack of data transmission protocols, in particular MQTT, CoAP, OpenFlow protocols. Means of automation of configuration and testing of software-defined networks.

Optional Block  “Techniques of information systems development”“

Development of WEB applications. Characteristics of Internet services. Roles and responsibilities of clients and servers for various applications in the WWW. Basic protocols necessary for creating and web-work programs, Hypertext Markup Language version 4.01, Cascading Style Sheets version 2.1, the application of internal and external CSS, and browser document model as an example MS IE8, language Java Script: syntactic foundation interaction volume, scripts in external files, the technology of AJAX. Extension Hypertext Markup Language – micro formats. Introduction to language PHP, the skills of designing and programming web applications in PHP.
Patterns of object-oriented design and programming. Design patterns that can be implemented in standard object-oriented languages.
Information systems management. Use of the Library ITIL, which is developed under a model of quality management information services (Information Technology Service Management – ITSM, IT Service Management). Decisions on management of ICS HP, IBM, Microsoft
Safety and reliability of computer systems. Elements of reliability theory. The basic definition of reliability and their contents. Methods of ensuring reliability. Reliability and control devices of computer systems. Information redundancy as a panacea control. Ensuring reliability of computing processes.

Optional Block  “Computer-Integrated Control Systems for Technological Processes and Production Facilities “

Specific Features of Computer Modeling of Automation Systems for Biotechnical Objects. The discipline is devoted to the principles of computer modeling, analysis, and investigation of automation systems for biotechnical objects characterized by complex dynamics, uncertainty, and interdependence between technological and biological processes. It covers mathematical models of biotechnical objects, parameter identification methods, simulation and computer modeling techniques, as well as methods for analyzing the stability and performance of automatic control systems. Particular attention is given to modeling technological processes in greenhouse facilities, bioreactors, biogas production systems, and other biotechnological installations, as well as to investigating the influence of external and internal factors on their operational efficiency. Students acquire practical skills in developing and analyzing models of automation systems, conducting computational experiments, evaluating operating modes, and applying modern software environments, including MATLAB/Simulink, Simscape, and Python, for modeling and optimizing control systems for biotechnical objects.
Automation of Biotechnical Objects: Automated Process Control Systems. The discipline is devoted to the principles of automation of biotechnical objects and the development of automated process control systems, taking into account their complex dynamics, nonlinearity, and uncertainty. It covers methods for analyzing technological processes, mathematical modeling, parameter identification, synthesis of control algorithms, and the design of automated system structures. Particular attention is given to the application of modern automatic, adaptive, optimal, and intelligent control methods to ensure the stability, quality, energy efficiency, and resource efficiency of biotechnological processes. Students acquire practical skills in designing, modeling, and investigating automated control systems, tuning controllers, analyzing operating modes, and applying modern software environments, including MATLAB/Simulink, SCADA, and Python, for the development and investigation of automation systems for biotechnical objects.
Computer-Aided Design Systems for Automation Systems of Biotechnical Objects. The discipline is devoted to the principles of computer-aided design of automation systems for biotechnical objects using modern methods of system analysis, modeling, and computer-aided design. It covers methods of structural and parametric synthesis of control systems, development of functional diagrams, selection of automation hardware, development of control algorithms, and integration of hardware and software components. Particular attention is given to the design of monitoring and control systems for technological processes, analysis of their performance, reliability, energy efficiency, and compliance with specified technological requirements. Students acquire practical skills in developing design documentation, constructing mathematical and computer models, configuring automation equipment, and applying modern software environments, including MATLAB/Simulink, SCADA, AutoCAD, and Python, for the design and investigation of automation systems for biotechnical objects.
Installation, Commissioning, and Operation of Automation Systems for Biotechnical Objects. The discipline is devoted to the principles of installation, commissioning, and operation of modern automation systems for biotechnical objects, taking into account technological, technical, and operational requirements. It covers methods for installing instrumentation and control devices, sensors, actuators, controllers, industrial automation equipment, and communication networks. Particular attention is given to methods of commissioning, diagnostics, testing, and assessment of the operational performance of automated systems, as well as to ensuring their reliability, safety, energy efficiency, and operational stability. Students acquire practical skills in performing installation and commissioning activities, configuring equipment, identifying and eliminating malfunctions, and carrying out maintenance and operation of automatic control systems for biotechnological processes.

Optional Block  Development and modeling of robotic system components“

Methodology for the Development of Robots and Manipulators. The discipline is devoted to the principles of designing, modeling, and developing robots and robotic manipulators, taking into account their structural, kinematic, dynamic, and functional characteristics. It covers methods of structural and kinematic synthesis, mathematical modeling, selection of actuators, end-effectors, sensor systems, and control algorithms for robotic systems. Particular attention is given to the development of robot architectures, motion and trajectory planning, parameter optimization, and ensuring the accuracy, reliability, and operational safety of robotic systems. Students acquire practical skills in designing and modeling robots and manipulators, analyzing their kinematic and dynamic characteristics, and applying modern software environments, including MATLAB/Simulink, SolidWorks, ROS, and Python, for the development and investigation of robotic systems.
Digital Signal Processing. The discipline is devoted to the principles of digital representation, analysis, and processing of signals, as well as methods for transforming and filtering information in automated, robotic, and cyber-physical systems. It covers signal sampling and quantization, the discrete Fourier transform, spectral analysis, digital filtering, correlation analysis, and methods for signal detection and parameter estimation. Particular attention is given to processing sensor signals, noise reduction, extraction of informative features, analysis of temporal and frequency characteristics, and data preparation for automatic control and intelligent analysis systems. Students acquire practical skills in designing digital signal processing algorithms, conducting spectral and statistical analyses, implementing digital filters, and applying modern software tools, including MATLAB/Simulink and Python, for signal analysis and processing.
Virtual and Augmented Reality Technologies in Robotics. The discipline is devoted to the principles, methods, and technologies for applying virtual reality (VR) and augmented reality (AR) in robotic systems. It covers methods of three-dimensional modeling, spatial positioning, visualization, and interactive human–robot interaction, as well as tools for creating virtual environments for robot design, training, testing, and control. Particular attention is given to the application of VR/AR technologies for modeling robot workspaces, planning and visualizing trajectories, remote control, technical diagnostics, simulation of technological processes, and operator training. Students acquire practical skills in developing interactive robotic environments, integrating VR/AR technologies with sensor systems, robots, and digital twins, as well as applying modern software platforms, including Unity, Unreal Engine, ROS, MATLAB/Simulink, and computer modeling tools.
Fundamentals of Systems Analysis. The discipline is devoted to the theoretical and methodological foundations of systems analysis of complex technical, information, and organizational-technical systems. It covers the principles of the systems approach, methods for system structuring and decomposition, formulation of evaluation criteria, analysis of interrelationships among system elements, and investigation of the properties of complex systems. Particular attention is given to decision-making methods under uncertainty, multi-criteria optimization, alternative modeling, risk assessment, and forecasting of system development. Students acquire practical skills in applying systems analysis methods to investigate, evaluate, and optimize complex technical and robotic systems using modern information technologies and software tools.




