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Course Guide Master Program (M.Sc.) „System analysis and control“-1
	Semester
	
	
	
	
	LP

	9
	Complex Systems Self-Learning

6  LP
	Project Management

5  LP
	Intellectual Data Analysis

6  LP
	Enterprise Economical Activity 

Analysis

4  LP
	Methodology of Scientific Research

3 LP


	
	
	24

	10
	Integrated Management Systems

7.5
	Basics of Logistics

6.5
	Higher School Pedagogy

Intellectual Property

Labour Safety in the Branch

Philosophical Issues of Scientific Research

12
	
	
	Game Theory in the Conflict Situation Studies

5

Economic Support of Engineering Solutions

5
	Economic Support of Engineering Solutions

5

Information Systems in Economy and Business

5
	36

	11
	Industrial Practical Training 

6 LP
	Pre-Diploma

Practical Training 

3 LP
	Master Thesis

21 LP
	
	
	
	
	30

	M.Sc.
	
	
	
	
	
	
	
	90


Course Guide Master Program (M.Sc.) „System analysis and control“

	Course name
	Numbers of hours
	Numbers of credits
	semester

	Obligatory modules

	
	 Higher School Pedagogy 
	90
	3
	10

	
	Intellectual Property
	90
	3
	10

	
	Labor Safety in the Branch
	90
	3
	10

	
	Methodology of Scientific Research
	90
	3
	9

	
	Philosophical Issues of Scientific Research
	90
	3
	10

	
	Industrial Practical Training 
	180
	6
	11

	
	Pre-Diploma

Practical Training 
	90
	3
	11

	
	Master Thesis
	630
	21
	11

	Special courses

	
	Enterprise Economic Activity Analysis
	120
	4
	9

	
	Complex Systems Self-Learning
	180
	6
	9

	
	Integrated Management Systems 
	225
	7.5
	10

	
	Basics of Logistics
	195
	6.5
	10

	
	Project Management
	150
	5
	9

	
	Intellectual Data Analysis
	180
	6
	9

	Var. 2

	
	Economic Support of Engineering Solutions
	150
	5
	10

	
	Game Theory in the Conflict Situation Studies
	150
	5
	10

	Var. 1

	
	Economic Support of Engineering Solutions
	150
	5
	10

	
	Information Systems in Economy and Business
	150
	5
	10


Optional Compulsory Section of System Analysis

List of Modules


	№
	Modul Name
	Credit point

	Project and System Management

	8
	Project Management
	5

	9
	Integrated Management Systems
	7.5

	10
	Analysis of business activities of enterprise
	5

	11
	Basis of Logistics
	6.5

	12
	Mathematic Modelling and Analysis Dynamic System
	5

	15
	Economic Support of Engineering Solutions


	5

	16
	Information Systems in Economy and Business


	5

	“Computer based Methods”

	13
	Computer network administration 
	5

	7
	Methodology of Scientific Research
	3


	Industrial Practical Training

	1
	Workload
	Credit points

  6 LP
	semester

11
	Duration

	1
	Courses
	Contact time
	Self-study
	Credit points

	2
	Teaching form

Practical work

	3
	Group size

alone or in small group (1-3)

	4
	Qualification targets / skills

· the ability to apply knowledge gained in the study of disciplines of basic and variable part for applications;

· the ability to develop mathematical models for economic applications;

· ability to carry out the analysis and processing of statistical data;

· the ability to use numerical (approximate) methods for solving applied mathematical and economic problems and assess their accuracy and efficiency.

	5
	Contents

• to familiarize students with basic kinds and objectives of future professional activity;

• to apply their learning at the theoretical and practical knowledge into practice;

• to promote knowledge level of students with the use of mathematical disciplines in the mathematical modeling of processes in the sphere of professional activity of the enterprise or organization;

• broaden the students' hands-on professional work sites.

	6
	Usability of module for other programs



	7
	Prerequisites for participation



	8
	Method of examination

Written report

Oral presentation

	9
	Requirement for Credit points

Participation in the practical work on a steady basis

Passing the report 

Passing the oral exam

	10
	Percentage of grade in final mark

6/90

	11
	Frequency of Course

annualy 

	12
	Module Coordinator and Lecturer

individual tutor for each student

	13
	Further information

Compulsory Modul


	Pre-Diploma Practical Training

	2
	Workload
	Credit points

3
	Semester

11
	Duration

	1
	Courses
	Contact time
	Self-study
	Credit points

	2
	Teaching form

practical word 

	3
	Group size

alone or small group (1-3)

	4
	Qualification targets / skills

· the ability to apply knowledge gained in the study of masters’ program for practical applications or research;

· the ability to make mathematical models for applications to technological processes;

· the ability to carry out the analysis and processing of statistical data to solve problems of economic dynamics and forecasting, optimization;

· the ability to analyze complex processes and systems, mathematical modelling, or simulation of this processes and process management in complex systems and decision making.

· the ability to use numerical (approximate) methods for solving applied mathematical economic problems and assess their accuracy and efficiency.

	5
	Contents

• data collection for master thesis;

• to apply their theoretical and practical skills into practice;

• to promote knowledge level of students with the use of mathematical disciplines in the mathematical modeling of processes in the sphere of professional activity of the enterprise or organization;

• broaden the students' hands-on professional work sites.

	6
	Usability of module for other programs

	7
	Prerequisites for participation

	8
	Method of examination

Written report

Oral presentation

	9
	Requirement for Credit points

Participation in the practical work on a steady basis

Passing the report 

Passing the oral exam

	10
	Percentage of grade in final mark

3/90

	11
	Frequency of Course

annualy

	12
	Module Coordinator and Lecturer

individual tutor for each student

	13
	Further information

Compulsory Modul


	Master thesis final oral exam

	3
	Workload
	Credit points

21 LP
	semester

11
	Duration

1 semester

	1
	Courses
	Contact time
	Self-study
	Credit points

	2
	Teaching form

1. Independent production of master thesis

2. Oral final exam

	3
	Group size

alone or in small group (1-3)

	4
	Qualification targets / skills

Implementation and defense of the thesis are the final stage of training that gives the right to educational and qualification level ‘master’. Master thesis is a scientific research, conducted under the guidance of leading specialists.

Thesis - the most important form of the self-study, during which a student acquires skills of organization and research. It reflects the general and professional maturity of the graduate, his ability to think dialectically and creatively and apply his knowledge in the solving of certain practical problems of system analysis for complex processes and systems, mathematical modeling, or simulation of this processes and process management in complex systems and decision making.

The candidate must be able to clearly identify the object and the objective of the study, the purpose and the specific scientific and practical research problem and make a plan of work; to choose necessary methods and means for solving scientific and practical problems using modern information technology and automation research; to make bibliographic references on the topic of the thesis; to draw conclusions of the results obtained on the basis of generally accepted requirements for their design, using modern means.

	5
	Contents

The work can be:

1. experimental (independent student research, study and assimilation of techniques, development programs, etc.);

2. theoretical (student conducts theoretical research and practical experience studies);

3. theoretical and practical (student conducts theoretical research whose results are later applied in practice).

	6
	Usability of module for other programs

	7
	Prerequisites for participation



	8
	Method of examination

Master Thesis

Oral exam

	9
	Requirement for Credit points

Passing Master thesis 

Passing the oral exam

	10
	Percentage of grade in final mark

24/90

	11
	Frequency of Course

annually 

	12
	Module Coordinator and Lecturer

individual tutor for each students

	13
	Further information

Compulsory Modul


	Game Theory in the Conflict Situation Studies

	4
	Workload

150
	Credit points

5 LP
	semester

10
	Duration

1 semester

	1
	Courses

course 1 lectures

course 2 exercises
	Contact time

32
32
	Self-study

43

43
	Credit points

2,5
2,5

	2
	Teaching form

1. Lectures 2 ch
2. Exercises 2 ch

	3
	Group size

Lecture 30
exercises 15

	4
	Qualification targets / skills

The main purpose of the course is to study the basic game-the theoretical models of conflicts and principles for solving them, get necessary skills to handle the acquired knowledge and use it mastering other subjects and in future careers.

	5
	Contents

The course includes the following issues and chapters:

· The conflict. 

· Modeling of a conflict and corresponding games.

· Games classification. 

· Optimality principles.

· Games in the traditional form.

· Billing map and billing set.
· Antagonistic games. 

· Games with strict and weak rivalry.

· Prudence principle for antagonistic games, protective strategies. 

· Equilibrium principle for antagonistic games, equilibrium pair of strategies.

· Optimal solutions for antagonistic games. 

· Mixed expansions for antagonistic games. Solving antagonistic games in mixed strategies.

· Games in positional form.

· Information set. 

· Games with the complete information.

· Reduction of positional games to the games in traditional form.

· Collective rationality: Pareto-optimal solutions.
· Individual - rational solutions. Negotiation set. Nash non-cooperative equilibrium, Pareto equilibrium.

· Competitive games. 

· Structured games.

· Cooperative games. Partitions into cooperative games and their dominance. 
C-core of cooperative games. Shapley vector. N-nucleus.

	6
	Usability of module for other programs



	7
	Prerequisites for participation

 Optimization,

Computer calculation



	8
	Method of examination

Written exam (60 min)


	9
	Requirement for Credit points

Regular participation in course 2 

Passing the written exam

	10
	Percentage of grade in final mark

5/90

	11
	Frequency of Course

irregularly 

	12
	Module Coordinator and Lecturer



	13
	Further information

Optional Compulsory Modul


	Machine Learning of Complex Systems 



	5
	Workload

180
	Credit points

6 LP
	semester

9
	Duration

1 semester

	1
	Courses

course 1 lectures

course 2 exercises
	Contact time

26

26
	Self-study

64
64
	Credit points

3
3

	2
	Teaching form

1. Lectures 2 ch

2. Exercises 2 ch

	3
	Group size

Lecture 30

exercises 15

	4
	Qualification targets / skills

The module purpose is knowledge acquisition for the neural network structure and functions and the algorithms for their learning. The methods of complex systems self-organizing, methods of evolutionary modeling, programming and optimization based on evolutionary paradigms are also part of the training module.

	5
	Contents

Modules materials contents:

1) The structure of neural networks with different architectures and different activation functions;

2) The methods of teaching, testing and validation of neural networks of different types, comparing them with each other;

3) The group method of data handling and its using for complex functions approximation;
4) The evolutionary, genetic, mimetic and other based on wildlife analogies algorithms for solving problems of modeling, optimization and control in dimensional real space or binary space.



	6
	Usability of module for other programs

Computing calculation, programming

	7
	Prerequisites for participation

 

	8
	Method of examination

Written exam (60 min)

	9
	Requirement for Credit points

Regular participation in course 2 

Passing the written exam

	10
	Percentage of grade in final mark

6/90

	11
	Frequency of Course

annually 

	12
	Module Coordinator and Lecturer

individual tutor for each student

	13
	Further information
Optional Compulsory Modul


	Data Mining


	6
	Workload

180
	Credit points

6  LP
	semester

9
	Duration

1 semester

	1
	Courses

course 1 lectures

course 2 exercises
	Contact time

26   

26
	Self-study

64

64
	Credit points

3

3

	2
	Teaching form

1. Lectures 2 ch

2. Exercises 2 ch

	3
	Group size

Lecture 30

exercises 15

	4
	Qualification targets / skills

The main purpose of the course is to introduce modern systems and methods for data analysis and receive skills of their use for solving applied problems.  The module purpose is recognition and identification of hidden structures, patterns, or relationships in "raw data". This patterns or structures must be not previously known, not trivial, practically useful, accessible to human interpretation and necessary for decision-making in different areas. The algorithms of artificial intelligence for data analysis are also part of the training module. Students acquire necessary skills of using the statistical software packages (SPSS, statistica, STADIA, STATGRAPICS) for analytical calculations

	5
	Contents

The objects of the study are:

- Information preprocessing techniques, 

- Factor analysis algorithms, 

- Classification and clustering methods, 

- Decision trees algorithms, 

- Associative rules and sequential patterns recognition,

- Bayesian networks method. 

The machine learning technique for knowledge-based intelligent decision support systems is studied.

The theoretical part of the course deals with notions of data and ways of data representation and visualization, traditional technologies of data analysis: deterministic and probabilistic; concepts and tasks of data mining with application of new knowledge are considered. We consider the following approaches to data analysis: genetic algorithms, their use for evolutional calculations, optimization problems and combinatorial problems; artificial neural networks and their architecture, principles of construction, processes of learning and problem solving; Data Mining systems, their construction, classification, and application; the decision tree and its characteristics; DM application for clustering, data filtering and other components of the decision tree. 



	6
	Usability of module for other programs



	7
	Prerequisites for participation



	8
	Method of examination

Written exam (60 min)



	9
	Requirement for Credit points

Regular participation in course 2 

Passing the written exam

	10
	Percentage of grade in final mark

6/90

	11
	Frequency of Course

annually 

	12
	Module Coordinator and Lecturer



	13
	Further information

Optional Compulsory Modul


	Methodology of Scientific Research



	7
	Workload

90
	Credit points

3 LP
	semester

9
	Duration

1 semester

	1
	Courses

course 1 lectures
	Contact time

39
	Self-study

41
	Credit points

3

	2
	Teaching form

1. Lectures 2 ch

	3
	Group size

Lecture 60

	4
	Qualification targets / skills

The main purpose of the course is to study methods of preparation, planning and conducting experiments, processing the results of these experiments in the form of statistical, graphical, and mathematical analysis; to arrange and submit the results of scientific work.

	5
	Contents

The matter of the course: in the theoretical part one can be taught about foundations of the planning theory for single valued and multi-valued experiments, methods of factors consideration and construction of optimal plans of experiments, increasing accuracy and informative value of obtained results. Basic logical and statistical methods, accuracy evaluation criteria of the experiments and significance of the obtained data (balance equation, recrudescent measurements, Pearson’s, Student’s, Fisher’s criteria) are considered here. We practiced the methods of graphical and mathematical analysis of experimental results (least squares method, extrapolation, interpolation, Lagrange method, Askovits method, variables replacement).

 Special attention is paid to organization of wording skills, testing and publication of research results, processing of various kinds of scientific work (articles, abstracts, monography, thesis). We expound the requirements to scientific works to be submitted for the degree and qualification level, and, moreover, we consider the processes of maintenance of such works.



	6
	Usability of module for other programs



	7
	Prerequisites for participation



	8
	Method of examination

Written exam (60 min)



	9
	Requirement for Credit points

Passing the written exam

	10
	Percentage of grade in final mark

3/90

	11
	Frequency of Course

annualy 

	12
	Module Coordinator and Lecturer



	13
	Further information

Optional Compulsory Modul


	Project Management


	8
	Workload

150
	Credit points

5 LP
	semester

11
	Duration

1 semester

	1
	Courses

course 1 lectures

course 2 exercises
	Contact time

26

26
	Self-study

49

49
	Credit points

2,5

2,5

	2
	Teaching form

1. Lectures 2 ch

2. Exercises 2 ch

	3
	Group size

Lecture 30

exercises 15)

	4
	Qualification targets / skills Students receive basic knowledge which is concerned with project management and skills to use technologies applied in project management.


	5
	Contents
Theoretical part of the course includes consideration of project management in modern conditions, project life cycle, its studies, directing marks and resources. The project definition is described. Evolution of project management systems is analyzed. Priorities are arranged as well as structuring of suitable works in proper stages. We consider modern methods of project managing and characteristic features of marketing projects, skills in operating and economic planning with usage of applications such as MS Project.

      During the laboratory works students study

· Gant’s table diagrams;

· network diagram of project planning;

· work options definition, different work types, work schedule;

· critical path notion;

· resource management;

·  distribution of resources by works and ranging/leveling resource loading;

· planning of project cost, description of resource cost, describing of project cost;

· project monitoring and management;

· providing the control of the project implementation;

· estimated and real project characteristics;

· project time management;

· monitoring deviations from a basic plan;

· control and regulation of labor costs;

· budget execution analysis;

· resource sharing and project conjunction;

· control of work execution;

· planning of balanced loading of projectors;

· redirection of projectors;

· projects consolidation;

· reports on projects in MS Project, project statistics review;

Types of text reports/logs, report editing.

	6
	Usability of module for other programs



	7
	Prerequisites for participation



	8
	Method of examination

Written exam (60 min)



	9
	Requirement for Credit points

Regular participation in course 2 

Passing the written exam

	10
	Percentage of grade in final mark

5/90

	11
	Frequency of Course

annually 

	12
	Module Coordinator and Lecturer

individual tutor for each student

	13
	Further information

Optional Compulsory Modul


	Integrated Management Systems

	9
	Workload

225
	Credit points

  7,5 LP
	semester

10
	Duration

1 semester

	1
	Courses

course 1 lectures

course 2 exercises
	Contact time

32

32
	Self-study

88

73
	Credit points

4

3,5

	2
	Teaching form

1. Lectures 2 ch

2. Exercises 2 ch

	3
	Group size

Lecture 30

exercises 15

	4
	Qualification targets / skills

The main purpose of the course is to introduce the requirement for Integrated Management system, their special characters and structure, methods of design and optimization.  


	5
	Contents

     In the theoretical part of the course we consider 

· The requirements for MIS. 

· The tasks which have systematic character in MIS. 

· The structure and purpose of the elements of MIS.

· Program-technical block of MIS. 

· Structural principles of MIS.

· Design procedure of MIS. 

· Economic efficiency of MIS. 

· Complex data types. 

· Two-dimensional arrays. 

· Algorithmizing and methods for solving the problem of materials cutting. 

· Algorithmizing and methods for solving the problem of processing line.

·  Algorithms for the events recognition. 


	6
	Usability of module for other programs



	7
	Prerequisites for participation

Optimization

	8
	Method of examination

Written exam (60 min)



	9
	Requirement for Credit points

Regular participation in course 2 

Passing the written exam

	10
	Percentage of grade in final mark

7,5/90

	11
	Frequency of Course

annually

	12
	Module Coordinator and Lecturer



	13
	Further information

Optional Compulsory Modul


	Analysis of business activities of enterprise


	10
	Workload

120
	Credit points

 4
	semester

9
	Duration

1 semester

	1
	Courses

course 1 lectures

course 2 exercises
	Contact time

28
28
	Self-study

32
32
	Credit points

2

2

	2
	Teaching form

1. Lectures 2 ch

2. Exercises 2 ch

	3
	Group size

Lecture 30

exercises 15

	4
	Qualification targets / skills

The main purpose of the course is to develop an integrated system of knowledge for students for carrying-out of an economic analysis and evaluation of the organization (enterprise) activity, identifying internal economic reserves, justification of optimal management decisions.

	5
	Contents
The mastering of discipline involves the study of the basic principles and methodological approaches to business analysis, traditional methods of economic information processing, methods of measuring the impact of factors in deterministic analysis and methodological approaches to identify and count of reserves for efficiency increasing. As a result of the course study, students acquire skills of application of methods and tools of integrated assessment of the organization (enterprise) as well as the processing of economic activities analysis in the organization (enterprise), taking into account internal and external environment and industry of the functioning.



	6
	Usability of module for other programs



	7
	Prerequisites for participation



	8
	Method of examination

Written exam (60 min)



	9
	Requirement for Credit points

Regular participation in course 2 

Passing the written exam

	10
	Percentage of grade in final mark

4/90

	11
	Frequency of Course

annually 

	12
	Module Coordinator and Lecturer



	13
	Further information

Optional Compulsory Modul


	Basics of Logistics


	11
	Workload

195
	Credit points

6,5 LP
	semester

10
	Duration

1 semester

	1
	Courses

course 1 lectures

course 2 exercises
	Contact time

32

32
	Self-study

105

58
	Credit points

3.5

3

	2
	Teaching form

1. Lectures 2 ch

2. Exercises 2 ch

	3
	Group size

Lecture 30

exercises 15

	4
	Qualification targets / skills



	5
	Contents
The conceptual frameworks and methodological apparatus of logistics, planning and management methods for production and economic systems are examined. The classification and structuring of logistics systems are studied. The methods of system analysis and logistics systems simulation are defined. The management methods of order, procurement and inventory are mastered. Range of problems is formulated and the methods of their implementation in the production, storage and transport logistics are defined. Range of logistics activities and their composite elementary operations has its definition and characterization. Necessary information support for efficient logistics process is considered.

     During the laboratory works students acquire necessary skills for overall cost analysis during making different decisions in logistics. The methods for control of goods supply and the method for using such control results to decide whether to extend the contract with the current supplier are reviewed. The method of turnover calculation (including minimal) and acquaintance with different estimation methods of the warehouse location distribution are studied. The skills in planning of material requirements and optimization of the stock product are obtained.



	6
	Usability of module for other programs



	7
	Prerequisites for participation

Optimization 

	8
	Method of examination

Written exam (60 min)



	9
	Requirement for Credit points

Regular participation in cours 2 

Passing the written exam

	10
	Percentage of grade in final mark

6,5/90

	11
	Frequency of Course

annualy 

	12
	Module Coordinator and Lecturer

	13
	Further information

Optional Compulsory Modul


	Mathematic Modelling and Analysis Dynamic System

	12
	Workload

180
	Credit points

 6
	semester

10
	Duration

1 semester

	1
	Courses

course 1 lectures

cours 2 exercises
	Contact time

32

32
	Self-study

58

58
	Credit points

3

3

	2
	Teaching form

1. Lectures 2 ch

2. Exercises 2 ch

	3
	Group size

Lecture 30

exercises 15

	4
	Qualification targets / skills

Course objective - to master knowledge and skills to use mathematical methods to study structure and dynamic mathematical models and control systems of the modern theory of dynamical systems modeling using computer technology. After of the course students will take the ability to:

• build mathematical models of dynamic systems according to field observations based on the laws of conservation;

• build mathematical models for optimal conditions of incomplete data;

• build mathematical models of complex dynamical managed

interacting systems and processes.



	5
	Contents

The course includes the following issues and chapters:

• the basic methods of mathematical modeling of dynamic systems and optimal control systems;

• methods of targeted analysis of controlled dynamic systems and processes;

• the methods of forecasting dynamic systems and managed processes;

• the methods for constructing optimal models of dynamic systems in real conditions in the presence of incomplete data and incomplete knowledge;



	6
	Usability of module for other programs



	7
	Prerequisites for participation

To study the discipline necessary knowledge of mathematical analysis, linear algebra and analytical geometry, differential equations, differential equations in partial derivatives, optimization methods and operations research.


	8
	Method of examination

Written exam (60 min)

Types of controlling current knowledge - check individual tasks and tasks for independent work.

Type of control additional knowledge - tests.

	9
	Requirement for Credit points

Regular participation in course 2 

Passing the written exam

	10
	Percentage of grade in final mark

6/90

	11
	Frequency of Course

irregularly

	12
	Module Coordinator and Lecturer



	13
	Further information

Optional Compulsory Modul


	Computer Network Administration

	13
	Workload

90
	Credit points

3
	semester

10
	Duration

1 semester

	1
	Courses

course 1 lectures

course 2 exercises
	Contact time

16

16
	Self-study

29

29
	Credit points

1,5

1,5

	2
	Teaching form

1. Lectures 1 ch

2. Exercises 1 ch

	3
	Group size

Lecture 30

exercises 15

	4
	Qualification targets / skills 
The main purpose of the course is the study of typical problems faced by system administrators as well as acquisition of skills, knowledge and diagnostic tools needed for design, installation, and adjustment of computer networks. 

	5
	Contents

In the theoretical part of the course the following question are considered:
· The main requirements in the design of computer networks.
· Essential tools for computer network installation and diagnostics of common problems in signal transmission.

· Structured cabling systems. The composition, architecture, and classes SCS.

· Server. Typical roles on Windows Server example.

· The types of threats for computer networks and basic tools to prevent them.

The problems of computer network simulation, server operating systems installation and configuration, network traffic monitoring and analyzing are solved during the laboratory works.

	6
	Usability of module for other programs



	7
	Prerequisites for participation



	8
	Method of examination

Written exam (60 min)



	9
	Requirement for Credit points

Regular participation in course 2 

Passing the written exam

	10
	Percentage of grade in final mark

3/90

	11
	Frequency of Course

irregularly

	12
	Module Coordinator and Lecturer



	13
	Further information

Optional Compulsory Modul


	Discrete Optimization

	14
	Workload

150
	Credit points

5
	semester

10
	Duration

1 semester

	1
	Courses

course 1 lectures

course 2 exercises
	Contact time

28
28
	Self-study

37
37
	Credit points

2.5
2.5


	2
	Teaching form

1. Lectures 2 ch

2. Exercises 2 ch

	3
	Group size

Lecture 30

exercises 15

	4
	Qualification targets / skills 
The main purpose of the course is the study of the main methods of discrete optimization, acquisition of operating skills knowledge and their use for the study of other subjects and in their future careers.


	5
	Contents

Discrete optimization problems. Complexity classes P and NP; NP-completeness proofs. Local search methods. Threshold algorithms. The method of branches and boundaries. Solving the problem of traveling salesman branch and bound method. The method of dynamic programming for solving of a backpack problem. Homory method for solving the problem of integer linear programming. The assignment problem. Hungarian method. Approximate algorithms for solving discrete optimization problems with accuracy estimate. Approximate solution of "best average". Effective exponential area for assignment problem, traveling salesman problem, quadratic assignment problem.



	6
	Usability of module for other programs



	7
	Prerequisites for participation



	8
	Method of examination

Written exam (60 min)



	9
	Requirement for Credit points

Regular participation in course 2 

Passing the written exam

	10
	Percentage of grade in final mark

5/90

	11
	Frequency of Course

irregularly

	12
	Module Coordinator and Lecturer



	13
	Further information

Optional Compulsory Modul


	Information systems in economy and business 

	15
	Workload

180
	Credit points

 5 
	semester

10
	Duration

1 semester

	1
	Courses

course 1 lectures

cours 2 exercises
	Contact time

32

32
	Self-study

58

58
	Credit points

3

3

	2
	Teaching form

1. Lectures 2 ch

2. Exercises 2 ch

	3
	Group size

Lecture 30

exercises 15

	4
	Qualification targets / skills

The main goal of discipline is to develop in students an integrated system of knowledge on the basics of creation and operation of information systems, its role in economic management and business processes.  As a result of the course students gain skills in the use of modern information technologies for functional business management; using of systematic approach in the development of automated solutions for solving of business management problems.


	5
	Contents

Mastery of the discipline involves the study of the main provisions of the scientific management of information systems in the economy based on modern technology, software, tools and communication tools for its creation and development. 

	6
	Usability of module for other programs



	7
	Prerequisites for participation

To study the discipline necessary knowledge of mathematical analysis, linear algebra and analytical geometry, differential equations, differential equations in partial derivatives, optimization methods and operations research.


	8
	Method of examination

Written exam (60 min)

Types of controlling current knowledge - check individual tasks and tasks for independent work.

Type of control additional knowledge - tests.

	9
	Requirement for Credit points

Regular participation in course 2 

Passing the written exam

	10
	Percentage of grade in final mark

5/90

	11
	Frequency of Course

irregularly

	12
	Module Coordinator and Lecturer
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	Further information

Optional Compulsory Modul


	Economic Support of Engineering Solutions

	16
	Workload

180
	Credit points

 5 
	semester

10
	Duration

1 semester

	1
	Courses

course 1 lectures

cours 2 exercises
	Contact time

32

32
	Self-study

58

58
	Credit points

3

3

	2
	Teaching form

1. Lectures 2 ch

2. Exercises 2 ch

	3
	Group size

Lecture 30

exercises 15

	4
	Qualification targets / skills

The main goal of discipline is to develop the students' knowledge of integrated system of economic substantiation of expediency adoption of engineering decisions that have the technical, technological, environmental, social and other consequences. As a result of the course students gain skills in business plan development and application of modern methods of evaluating the effectiveness of engineering decisions in technical, technological, organizational, environmental and social areas, taking into account changes in the business environment.


	5
	Contents

Mastering the discipline involves the study of the basic principles mechanisms and methodological approaches to justification for the economic efficiency of engineering solutions.

	6
	Usability of module for other programs



	7
	Prerequisites for participation

To study the discipline necessary knowledge of mathematical analysis, linear algebra and analytical geometry, differential equations, differential equations in partial derivatives, optimization methods and operations research.


	8
	Method of examination

Written exam (60 min)

Types of controlling current knowledge - check individual tasks and tasks for independent work.

Type of control additional knowledge - tests.

	9
	Requirement for Credit points

Regular participation in course 2 

Passing the written exam

	10
	Percentage of grade in final mark

5/90

	11
	Frequency of Course

irregularly

	12
	Module Coordinator and Lecturer
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	Further information

Optional Compulsory Modul


Compulsory Modules of pedagogical and research discipline

List of Modules

	№
	Modul Name
	Credit point

	1
	Higher School Pedagogy


	3

	2
	Intellectual property law

	3

	3
	Labor Safety in the Branch


	3

	4
	Philosophical Issues of Scientific Research


	3

	
	
	


Higher School Pedagogy

The purpose of discipline is to disclose the object components   of activities of the lecturer in the primary positions - technology of design normative and educational documents of pedagogical process modeling, technology of its implementation, organization and management technologies within definite powers.

During the course students learn

- The state of higher education in Ukraine;

- The formation of educational training programs for job seekers;

- The formation program of the discipline;

- Requirements for discipline diagnostic, for complex tasks and qualifying activities;

- Components of the educational process and requirements for them;

- Learning technologies and their constituents

- The requirements of European integration processes for the design and implementation of the educational process

Intellectual property law
Purpose: in-depth study of legal intellectual property, acquiring legal mechanism for their regulation, obtaining the necessary skills training results of creative activity, protection of property and moral rights of authors in Ukraine, features the use and transfer of intellectual property rights, as well as for government agencies and law enforcement bodies of Ukraine measures to protect intellectual property rights.
Subject: intellectual property system and its components (objects and subjects of intellectual property, state property management system, the legislation of Ukraine and international treaties that define intellectual property rights, regulating the safety and protection of these rights, and the use and transfer (commercialization) intellectual property rights). The practice of application of national legislation and international agreements on intellectual property.
Content Modules: The concept of intellectual property rights. Intellectual property system and its components. Legal protection of intellectual property. Copyright and Related Rights. Patent law. Means of individualization of participants of civil turnover of goods and services. Unconventional intellectual property rights. The use of intellectual property rights on a contractual basis. Protection of intellectual property. Economy of Intellectual Property.

Labor Safety in the Branch

The purpose of the discipline is to form of skills and competencies for effective safety management and improving of working conditions based on scientific and technological progress and international experience. Students should understand of the indissoluble unity of successful professional activity with mandatory compliance all safety requirements work.

After finish the course students will be able to solve professional tasks considering the requirements of occupational health. They will possess such basic professional competence as: 

· the readiness to use modern methods for research and analysis of risks, threats and hazards in the workplace and production facilities;

· the ability to put tasks and organize research to determine professional, occupational hazards, threats in the workplace.  

· to take the participation in the investigation of accidents, accidents and occupational diseases;

· to develop and implement of measures to address the causes of accidents, in the aftermath of accidents at work.

· to implement of organizational and technical measures to improve working conditions;

· the ability and willingness to take account of the provisions of the laws and of regulations on health and safety in the performance of manufacturing and administrative functions;

· to manage actions to prevent the occurrence of accidents, occupational diseases and accidents at work;

· to implement of effective separation between the functions, duties and powers of health and safety in the workplace.

The course includes the following issues and chapters:

· Legislation and regulations on health and safety in the industry.

· Safety management.

· Preventing workplace injuries and occupational diseases.

· Monitoring of working conditions in the industry.

· Electrical safety.

· Fire Security.
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