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Curriculum

	Program
	Bachelor educational program – ELECTRICAL ENGINEERING 

	Degree awarded
	Bachelor of Engineering

	Faculty 
	Faculty of Technical Engineering

	Program coordinator/coordinators
	Omar Zivzivadze

	Length of the program (semester, ECTS)
	4 year / 8 semester / 240 credits

	Language of the  Program  
	Georgian

	Program  development and renewal date of issue
	

	Program  prerequisites

	Certificate of general education or the equivalent document. For citizens of Georgia – certificate of confirmation of passing the unified national exams (three compulsory exams – Georgian language, Foreign language and General skills, and one elective from the following subjects: Mathematics, Physics, Chemistry, Biology, Geography, History), which grants them student status, or the equivalent document for foreign citizens, in the case of the appropriate inter-state agreement. 

	Aim of the  Program

	The Program is aimed to train Bachelor’s degree holders in Electrical Engineering in accordance with market demands, whose level of knowledge, skills and values meet the requirements of first step of higher education qualification framework.

Based on in-depth and market-oriented electrical engineering education, the Program represents a combination of the related areas such as:

· Electric Power Engineering
· Bio-Medical Electronics 

· Telecommunication 
· Criminalistics Engineering and Technical Expertise
· Energy Economics
Following from the structural features of the Program, all Modules additionally envisage a special purpose, which is relevant to a particular area or special subject.  
In particular,
Special purpose of the Module of Electrical Power Engineering is: : 

To train Bachelor of Science in Energy and Electrical Engineering with sufficient theoretical knowledge in technological process management and maintenance of technological equipmemnt of power industry enterprises, as well as in implementation of ecological and economic aspects of this sector.   

 Special purpose of the Module of Bio-Medical Electronics is: 
To train Bachelor of Science in Energy and Electrical Engineering with sufficient theoretical knowledge in operation princeples of diagnostic, therapeutic and surgical equipment of modern medical institutions, as well as skills of their practical application.  

Special purpose of the Module of Telecommunication is: 
To train Bachelor of Science in Telecommunication Engineering, who by using acquired theoretical knowledge and practical skills, is expected to be able to use telecommunication means and devices in compliance with requirements, standards, rules and regulations in force.   

Special purpose of the Module of Criminalistics Engineering and Technical Expertise is: 

To train Bachelor of Science in Engineering with sufficient theoretical knowledge and practical skills to use all technical means related to crimininalistics sphere, conducting the technical expertise and making relevant conclusions.  
Special purpose of the Module of Energy Economics is: 

To train Bachelor of Science in Engineering, who on the basis of in-depth theoretical knowledge and economic analysis of power industry technology, is expected to be able to carry out the middle management activities in different-purpose organizations of power industry

	Learning outcomes (the map of competences - see attached document 2)

	Knowledge and understanding


	After the completion of the program, a graduate is expected to:  

General competences  

- have deep knowledge of the field, which implies a critical analysis of the theories and principles and understanding of some complex issues of the field.     

Branch competences:  
- be able to define some major exact and natural science concepts and to use them in practical activities.   

-   be well-aware of the existence of the electromagnetic field as a special form of material, as well as its relating manifestations.    

-  be knowledgeable about the particular fields, appropriate main facilities, phenomena and processes, and be able to identify and evaluate them.   

In particular,

· In Electrical Power Engineering:
-  have basic knowledge about the technological processes of electric power generation, transmission and distribution, and management of electric power systems and operation of power-generating machinery.  

- be able to demonstrate sufficient knowledge about the main types and features of materials, electrical devices, and equipment, and measuring methods and instruments using in electric power engineering. 

· In Telecommunication:
-  have knowledge of theoretical bases and operating principles of schematic design, calculation and construction of switching nodes, the analog and descrete (digital) message systems, data transmission and telecommunication networks, electronic control complexes and mobile communication systems; be knowledgable about foundations of multichannel and radio-relay communication, as well as power supply units of communications systems, electric acoustics and telecommunications.  

- be knowledgeable about theoretical capacities and principles for constructing and operation of multichannel transmission systems, ground and space radiocommunication, radio and TV broadcasting receivers-transmitters and aerial-feed equipment, and information gathering, processing, storage and transferring systems;    be knowledgeable about methods of information security and protection of data from unauthorized connections.  

· In Bio-Medical Electronics:
- be competent in the basics of bio-medical engineering and medical physics.  

- be able to demonstrate sufficient knowledge about operating principles of electronic and functional schemes of the main analog and digital components using in the radio-electronic computer equipment.   
- be able to describe and interpret the electronic and structural schemes of microprocessor devices (embedded systems, portable medical apparatus, mobile phones and other communication means), modern medical and electrical measuring instruments, and their operating principles.   
- describe the electric power transformers and the regulators’ secondary power components and blocks.

In Criminalistics Engineering and Technical Expertise:
- be able to demonstrate knowledge about theoretical foundations required for criminalistics investigations, criminalistics engineering, modern techniques, means and methods of expert examination.    

- be competent in the fundamental theories, principles and concepts of the criminalistics techniques, principles and technical expertise. 

· In Energy Economics
-  have basic knowledge about the technological processes of electric power generation, transmission and distribution, management of electric power systems and operation of electrically-powered equipment. 

- be competent in the main economic laws and principles and consider them in the context of electric power engineering.    

	Applying knowledge


	After the completion of the program, a graduate is expected to:  

General competences  

- use typical for the field and some specific methods, in order to solve problems, and to implement the research or practical projects in accordance with previously determined guidelines    

Branch competences:  
- be able to use basic natural science qualitative and quantitative methods in engineering practice, particularly, for the areas, which are based on the knowledge of electrical engineering, such as Electrical Power Engineering, Bio-Medical Electronics, Telecommunication, Criminalistics Engineering and Technical Expertise. 
-  be able to perform the project, service and installation works.  

-  be able to operate the basic technological systems and equipment, and technical facilities by using the acquired theoretical knowledge and practical skills.   

-   be able to formulate the main performance requirements characteristic of the selected field, and be able to realize them.  
-  be able to carry out activities appropriate to the selected field without causing damage to the environment.  
-  be able to create and ensure safe conditions during the manufacture process and observe the labor safety standards.   
-  be able to perform professional duties.

In particular,

· In Electrical Power Engineering:
- calculate the components and schemes of main and auxiliary equipment of power industry facilities, operating modes and the main energy characteristics of power-generating machinery by using existing methods, select them and use their results.   

- to participate in carrying out the existing technological processes.

- by using the existing methods, select the wiring schemes of the main components of power plants and electrical networks, relay protection and automation systems, insulation and overvoltages in electrical equipment.

- select and use electro-technical materials and other parameters for particular conditions.  

· In Telecommunication:
- to simulate processes in telecommunication networks and information processing equipment, and use their maintenance algorithms in practice; to operate and maintain the telecommunication systems and equipment.
- to measure the characteristics of telecommunication devices, equipment, channels and links, and process the final results.  

- to install and operate devices and equipment.  

- to process manufacturing information through the use of the computer systems.
· In Bio-Medical Electronics:
- to use the audio-video and computer equipment of diagnostic, therapeutic, surgical and portable medical apparatus.
- to maintain and repair modern medical equipment.  
· In Criminalistics Engineering and Technical Expertise:
- to apply the modern rapid-effect and reliable technologies and skills acquired in the training process during the fulfillment of the procedural duties in order  to carry out criminalistic expert examination. 

· In Energy Economics
-  to calculate, interpret and evaluate  the performance indicators of electric power utilities, main and auxiliary equipment.

- to calculate and select operating modes of various-purpose power-generating machinery and their parameters, as well as the schemes and the main base energy indicators of  electric power utilities   

	Making judgement


	After the completion of the program, a graduate is expected to:  

General competences  

· be able to collect and explain field-specific data, and analyze abstract data and/or situations by using standard and several specific, and draw proper conclusions. 
Branch competences:

- be able to identify and formulate technical and technological problems.

- be able to set a goal in the context of exercising their professional duties, formulate objectives and to use the studied methods to solve them. 

-   be able to formulate the main performance requirements of project sites and systems. 

-    be able to make conclusion on the carried out activities and prepare reports in the prescribed form.   

	Communication skills


	After the completion of the program, a graduate is expected to:  
General/transferable competences  

· be able to prepare detailed written report about ideas, existing problems and ways to address them, and convey information orally to specialists and non-specialists in Georgian and foreign languages, as well as to use modern information and communication technologies in a creative way. 
Branch competences:

- be able to carry out managerial activities and make managerial decisions in the midst of divergent positions.  

- be able to work effectively as part of a team (group) and make presentations by using the computer programs.

- be able to use the necessary methods and the computer programs for the needs of the appropriate fields.

-  be able to develop and manage the simple projects.

- be able to engage in general dialogue on professional topics in Georgian and foreign languages.

-   be able to draw up a documentation and write business letters.  

	Learning skills


	After the completion of the program, a graduate is expected to:  
General/transferable competences   

· be able to assess his/her own process of studying successively and in many respect, determining the needs for the subsequent education.
Branch competences:

- understand the need for life-long learning.

- be able to determine the need and the opportunities for his-her own professional development.

-   be able to independently search for information and resources for further professional growth; 

-  be able to continue education at the next educational level. 

	Values
	After the completion of the program, a graduate is expected to:  
General/transferable competences  

· participate in a process of building values and seek to entrench them. 

· apply the principles of humanity. 

Branch competences:

· be aware of ethical and legislative standards which determine his/her social behavior.
· have the critical thinking ability regarding his/her own activities, and aspire to acquire new knowledge about the achievements in the field. 
· be aware of the responsibility of protecting the human rights.
· understand the need for action in a socially responsible manner and with a sense of civic identity. 
· understand the need for environmental protection.      

	Teaching methods

	Discussion/debates, collaborative work, teamwork, problem-based learning, heuristic approach, case studies, brainstorming, role and case plays, demonstrative method, induction and deduction methods, method of analysis and synthesis, verbal or oral method, writing method, laboratory method, practical methods, explanatory method, action-oriented teaching.   

	Structure of the  Program

	Based on in-depth and market-oriented electrical engineering education, the Program represents a combination of the related areas such as:

Electrical Power Engineering
Bio-Medical Electronics 

Telecommunication 
Criminalistics Engineering and Technical Expertise
Energy Economics
In the fourth year of their studying, students choose a particular Unit from above listed areas.   

In accordance with a structure of the Program, all admitted students are trained for the duration of six semesters in compliance with a unified integrated program. 

In the fourth year of their studying, students choose a particular Module from above listed areas.  

During the first and second semesters students study natural science and general-technical disciplines (mathematics, physics, mechanics, engineering graphics, computing), as a result of which student acquires general engineering competences. 

   
In the second and third years, a significant part of credits is concerned with acquisition of basic knowledge in Electrical Engineering and Electronics (Electric Circuit Theory, Fundamentals of Electronics, Electromagentic Fields and Waves, Electromagnetic Compatibility, etc.). Students acquire the competences in Electrical Engineering.   

see attached document 1

	Assessment System

	Maximum course assessment score is 100 points.

The assessment schemes for each particular course are given in syllabuses presented in annexes to this Program.

The assessment of the academic performance of student in each course consists of the interim and final assessments, of which the conclusive one is a Final Examination.  
The maximum score for final examination is 40 points.  Student has the right to take the final exam, if his/her minimum assessment score at mid-term examination is 18 points. 

If due to justified reasons, student has no any assessment component, student is given the right by Dean of Faculty to retake examination.      

The students grading scheme includes,

 five types of positive assessment:

(A) Excellent – 91-100 points. 
(B) Very good – 81-90 points. 
     (C) Good –  71-80 points. 
     (D) Satisfactory –  61-70 points.

     (E) Acceptable  –  51-60 points. 
two types of negative assessment:

(FX) Student could not pass examination – 41-50 point that means that she/he is required to work more  for passing the exam, and that s/he is entitled to retake exam only once after individual work;

(F) failed to pass –40 points and lower that means that the work done by student is not sufficient and she/he has to redo the course. 

Within the training component of educational program, in case of FX assessment, a makeup exam is appointed no later than 5 days since the announcement of the examination results.  The number of points received in a makeup examination is a final assessment score and is not added to the final assessment received by student, and it will be reflected in final assessment of the training component.  With account for the assessment received in the educational component, in case of final assessment score 0-50 points, student is assessed at F-0 point.   

	Employment opportunities

	The sectors of employment of graduates from Bachelor program are: 
For graduates from Power Engineering module: 

The following objects of fuel and power complex: power plants and sub-stations; electric power transmission and distribution enterprises; power supply systems; high-voltage electric, electrotechnical and technological installations; relay protection systems; renewable and non-traditional energy installations; energy services of industrial enterprises; energy regulatory commissions.  

For graduates from Telecommunication module: 
Telecommunican and communication units; international and domestic communication networks; TV and radio studios; cable television companies; telecommunication structures. 
For graduates from Bio-Medical Electronics module:

Bio-medical electronic equipment manufacturer and consumer organizations (clinics, diagnostic, therapeutic and surgery centers, bio-medical research laboratories, medical equipment service centers).  
For graduates from Criminalistics Engineering and Technical Expertise module:

Structures of the Ministry of Internal Affairs; Ministry of Justice; Customs (airports, seaports, checkpoints), private companies; the expert surveyor companies and laboratories.  
For graduates from Energy Economics  module:

The following objects of fuel and power complex: power plants and sub-stations; electric power transmission and distribution enterprises; power supply systems; high-voltage electric, electrotechnical and technological installations; relay protection systems; renewable and non-traditional energy installations; energy services of industrial enterprises; energy regulatory commissions.  

	Supportive resources 

	See Annex 3 
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	№
	Course title
	Hours per week
	Number of credits
	Number of hours
	Lect./practic./group/lab
	Semester
	Precondition

	
	
	
	
	Total
	Contact hours
	Independent
	
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	

	
	
	
	
	
	Class hours 
	Mid-term and final exams
	
	
	
	
	
	
	
	
	
	
	

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	1
	University compulsory courses  (15 credits)

	1.1.1
	Foreign Language  1  (Russian)
	
	5
	125
	60
	2
	63
	0.60.0
	
	5
	
	
	
	
	
	
	

	1.1.2
	Foreign Language  1  (English)
	
	5
	125
	60
	2
	63
	0.60.0
	
	5
	
	
	
	
	
	
	

	1.1.3
	Foreign Language  1  (French)
	
	5
	125
	60
	2
	63
	0.60.0
	
	5
	
	
	
	
	
	
	

	1.1.4
	Foreign Language  1  (German)
	
	5
	125
	60
	2
	63
	0.60.0
	
	5
	
	
	
	
	
	
	

	1.2.1
	Foreign Language  2  (Russian)
	
	5
	125
	60
	2
	63
	0.60.0
	
	
	5
	
	
	
	
	
	

	1.2.2
	Foreign Language  2 (English)
	
	5
	125
	60
	2
	63
	0.60.0
	
	
	5
	
	
	
	
	
	

	1.2.3
	Foreign Language  2  (French)
	
	5
	125
	60
	2
	63
	0.60.0
	
	
	5
	
	
	
	
	
	

	1.2.4
	Foreign Language  2  (German)
	
	5
	125
	60
	2
	63
	0.60.0
	
	
	5
	
	
	
	
	
	

	1.3.1
	Foreign Language  3  (Russian)
	
	5
	125
	60
	2
	63
	0.60.0
	
	
	
	5
	
	
	
	
	

	1.3.2
	Foreign Language  3  (English)
	
	5
	125
	60
	2
	63
	0.60.0
	
	
	
	5
	
	
	
	
	

	1.3.3
	Foreign Language  3  (French)
	
	5
	125
	60
	2
	63
	0.60.0
	
	
	
	5
	
	
	
	
	

	1.3.4
	Foreign Language  3  (German)
	
	5
	125
	60
	2
	63
	0.60.0
	
	
	
	5
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	5
	5
	5
	
	
	
	
	

	Total
	
	15
	375
	180
	6
	186
	-
	
	

	2
	Faculty compulsory courses  (60 credits)

	2.1
	Linear Algebra and Analytic Geometry
	
	5
	125
	45
	2
	78
	15.30.0
	5
	
	
	
	
	
	
	
	

	2.2
	Mathematical Analysis - 1
	
	5
	125
	45
	2
	78
	15.30.0
	5
	
	
	
	
	
	
	
	

	2.3
	Mathematical Analysis - 2
	
	5
	125
	45
	2
	78
	15.30.0
	
	5
	
	
	
	
	
	
	

	2.4
	Probability Theory and Statistics
	
	5
	125
	45
	2
	78
	15.30.0
	
	5
	
	
	
	
	
	
	

	2.5
	Fundamentals of Mechanics
	
	5
	125
	45
	2
	78
	15.30.0
	5
	
	
	
	
	
	
	
	

	2.6
	 Physics - 1
	
	4
	100
	45
	2
	53
	15.15.15
	
	4
	
	
	
	
	
	
	

	2.7
	Physics  -2
	
	4
	100
	45
	2
	53
	15.15.15
	
	
	4
	
	
	
	
	
	

	2.8
	Chemistry
	
	5
	125
	45
	2
	78
	15.15.15
	5
	
	
	
	
	
	
	
	

	2.9
	Engineering Graphics
	
	5
	125
	45
	2
	78
	15.0.30
	5
	
	
	
	
	
	
	
	

	2.10
	Computer Skills 1
	
	5
	125
	45
	2
	78
	15.0.30
	5
	
	
	
	
	
	
	
	

	2.11
	Computer Skills 2
	
	3
	75
	30
	2
	43
	0.0.30
	
	3
	
	
	
	
	
	
	

	2.12
	Engineering Computer Graphics
	
	5
	125
	45
	2
	78
	0.0.45
	
	5
	
	
	
	
	
	
	

	2.13
	MathCAD
	
	3
	75
	30
	2
	43
	15.0.30
	
	3
	
	
	
	
	
	
	

	2.14
	Micro &  Macro Economics 
	
	3
	75
	30
	2
	43
	15.15.0
	
	
	3
	
	
	
	
	
	

	2.15
	Mathematical Methods and  Management Models

	
	3
	75
	30
	2
	43
	15.15.0
	
	
	
	3
	
	
	
	
	

	2.16
	Project Management 

	
	3
	75
	30
	2
	43
	15.15.0
	
	
	3
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Total
	
	68
	
	
	
	
	
	
	

	3
	Elective courses –18 credits

	3.1
	Branch Foreign Language (English)
	
	6
	150
	45
	2
	103
	0.45.0
	
	
	
	
	6

	6

	6

	
	

	3.2
	Marketing Fundamentals 
	
	3
	75
	30
	2
	43
	15.15.0
	
	
	
	
	
	
	
	
	

	3.3
	Fundamentals of Business Law 
	
	3
	75
	30
	2
	43
	15.15.0
	
	
	
	
	
	
	
	
	

	3.4
	Entrepreneurship  and Problem Solving
	
	3
	75
	30
	2
	43
	15.15.0
	
	
	
	
	
	
	
	
	

	3.5
	History of Georgia 
	
	3
	75
	30
	2
	43
	15.15.0
	
	
	
	
	
	
	
	
	

	3.6
	Philosophy
	
	3
	75
	30
	2
	43
	15.15.0
	
	
	
	
	
	
	
	
	

	3.7
	Civil Defense
	
	3
	75
	30
	2
	43
	15.15.0
	
	
	
	
	
	
	
	
	

	3.8
	Political Science
	
	3
	75
	30
	2
	43
	15.15.0
	
	
	
	
	
	
	
	
	

	3.9
	Ethics
	
	3
	75
	30
	2
	43
	15.15.0
	
	
	
	
	
	
	
	
	

	Total
	
	18
	
	
	
	
	
	
	

	4
	

	4.1
	Mathematical tools for electrotechnical problems  
	
	5
	125
	45
	2
	78
	15.30.0
	
	
	5
	
	
	
	
	
	

	4.2
	Electric Circuit Theory
	
	10
	250
	90
	2
	158
	30.30.30
	
	
	10
	
	
	
	
	
	

	4.3
	Fundamentals of Electronics
	
	9
	225
	90
	2
	133
	30.30.30
	
	
	
	9
	
	
	
	
	

	4.4
	Microelectric Circuits 
	
	5
	125
	45
	2
	78
	15.15.15
	
	
	
	
	5
	
	
	
	

	4.5
	Power Electronics
	
	5
	125
	45
	2
	78
	15.0.30
	
	
	
	
	5
	
	
	
	

	4.6
	Information Measurement Technology
	
	5
	125
	45
	2
	78
	15.0.30
	
	
	
	5
	
	
	
	
	

	4.7
	Electrotechnical materials
	
	4
	100
	45
	2
	53
	15.30.0
	
	
	
	
	
	4
	
	
	

	4.8
	Electromagnetic Fields and Waves - 1
	
	5
	125
	45
	2
	78
	15.15.15
	
	
	
	
	5
	
	
	
	

	4.9
	Electrщьagnetic Fields and Waves - 2
	
	5
	125
	45
	2
	78
	15.15.15
	
	
	
	
	
	5
	
	
	

	4.10
	Electromagnetic compatibility
	
	5
	125
	45
	2
	78
	15.30.0
	
	
	
	
	5
	
	
	
	

	4.11
	Electrical Machines
	
	4
	100
	45
	2
	53
	15.15.15
	
	
	
	
	
	4
	
	
	

	4.12
	Mechanical Problems of Electrical Engineering 
	
	5
	125
	45
	2
	78
	15.30.0.
	
	
	
	
	
	5
	
	
	

	4.13
	Measurements and Standards 
	
	4
	100
	45
	2
	53
	15.15.15
	
	
	
	
	4
	
	
	
	

	4.14
	Ecology and Life Safety
	
	5
	125
	45
	2
	78
	15.0.30
	
	
	
	5
	
	
	
	
	

	4.15
	Electrochemistry Basics
	
	3
	75
	30
	2
	43
	15.15.0
	
	
	
	
	
	3
	
	
	

	4.16
	Training Practice
	
	3
	100
	
	
	
	
	
	
	
	3
	
	
	
	
	

	4.17
	Work Experience Internship 
	
	3
	50
	
	
	
	
	
	
	
	
	
	3
	
	
	

	
	
	
	85
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Elective modules 

	5.1
	Elective module 1 – Electric Power Engineering


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.1.1
	General Energy – 1

(Fundamentals of Thermal Power Engineering)


	
	5
	125
	45
	2
	78
	15.30.0
	
	
	
	
	
	
	5
	
	

	5.1.2
	General Energy – 2

(Fundamentals of Hydro Power Engineering)
	
	5
	125
	45
	2
	78
	15.15.15
	
	
	
	
	
	
	5
	
	

	5.1.3
	General Energy - 3

(Renewable Energies Engineering)


	
	5
	125
	45
	2
	78
	15.15.15
	
	
	
	
	
	
	
	5
	

	5.1.4
	Electric Power Transmission and Distribution
	
	10
	250
	90
	2
	158
	30.60.0
	
	
	
	
	
	
	
	10
	

	5.1.5
	Electric Power Supply
	
	5
	125
	45
	2
	78
	15.15.15
	
	
	
	
	
	
	
	5
	

	5.1.6
	Insulation and Overvoltages 
	
	5
	125
	45
	2
	78
	15.30.0
	
	
	
	
	
	
	
	5
	

	5.1.7
	Electrical Annex of Power Plants and Substations
	
	10
	250
	90
	2
	158
	30.60.0
	
	
	
	
	
	
	10
	
	

	5.1.8
	Relay Protection and Automation 
	
	5
	125
	45
	2
	78
	15.15.15
	
	
	
	
	
	
	
	5
	

	5.1.9.
	Practical training 
	
	4
	100
	
	2
	98
	
	
	
	
	
	
	
	4
	
	

	5.2
	Elective module  2 - Bio-Medical Electronics
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.2.1
	Analogous and Discrete Electronics and Biosignal  Processing 
	
	5
	125
	45
	2
	78
	15.15.15
	
	
	
	
	
	
	5
	
	

	5.2.2
	Digital Electronics
	
	5
	125
	45
	2
	78
	15.30.0
	
	
	
	
	
	
	5
	
	

	5.2.3
	Digital Electronics and Biosignal  Processing 
	
	5
	125
	45
	2
	78
	15.15.15
	
	
	
	
	
	
	
	5
	

	5.2.4
	Medicine apparatus and Systems – 1
	
	4
	100
	45
	2
	53
	15.30.0
	
	
	
	
	
	
	4
	
	

	5.2.5
	Medicine apparatus and Systems – 1
	
	10
	250
	90
	2
	158
	45.45.0
	
	
	
	
	
	
	
	10
	

	5.2.6
	Micropeocessor Systems – 1
	
	7
	175
	75
	2
	98
	30.45.0
	
	
	
	
	
	
	7
	
	

	5.2.7
	Micropeocessor Systems – 2
	
	10
	250
	90
	2
	157
	45.0.45
	
	
	
	
	
	
	
	10
	

	5.2.8
	Medical Physics
	
	5
	125
	45
	2
	78
	15.30.0
	
	
	
	
	
	
	
	5
	

	5.2.9
	Practice
	
	3
	75
	
	2
	73
	
	
	
	
	
	
	
	3
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.3
	Elective module  3 - Criminalistics Engineering and Technical Expertise
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.3.1
	Criminalistics Engineering – 1
	
	5
	125
	45
	2
	78
	15.0.30
	
	
	
	
	
	
	5
	
	

	5.3.2
	Criminalistics Engineering – 2
	
	5
	125
	45
	2
	78
	15.0.30
	
	
	
	
	
	
	
	5
	

	5.3.3
	Electrotechnical, Optical and Microscopic Technical Means - 1
	
	5
	125
	45
	2
	78
	15.0.30
	
	
	
	
	
	
	5
	
	

	5.3.4
	Electrotechnical, Optical and Microscopic Technical Means - 2
	
	5
	125
	45
	2
	78
	15.0.30
	
	
	
	
	
	
	
	5
	

	5.3.5
	Criminalistics Expert Examination of Substances, Materials and Products - 1
	
	5
	125
	45
	2
	78
	15.0.30
	
	
	
	
	
	
	5
	
	

	5.3.6
	Criminalistics Expert Examination of Substances, Materials and Products - 2
	
	5
	125
	45
	2
	78
	15.0.30
	
	
	
	
	
	
	
	5
	

	5.3.7
	Special-purpose Tools, Tracking and Tracing Electronic Technilogy 
	
	3
	75
	30
	2
	43
	15.0.15
	
	
	
	
	
	
	
	3
	

	5.3.8
	Technical Expertise of Documents and Scripts – 1
	
	5
	125
	45
	2
	78
	15.15.15
	
	
	
	
	
	
	5
	
	

	5.3.9
	Technical Expertise of Documents and Scripts – 2
	
	5
	125
	45
	2
	78
	15.15.15
	
	
	
	
	
	
	
	5
	

	5.3.10
	Fundamentals of Criminalistics

Theory and Legislative Framework of Technical Technical Expert Examination – 1
	
	4
	100
	45
	2
	53
	15.30.0
	
	
	
	
	
	
	4
	
	

	5.3.11
	Fundamentals of Criminalistics

Theory and Legislative Framework of Technical Technical Expert Examination – 2
	
	4
	100
	45
	2
	53
	15.30.0
	
	
	
	
	
	
	
	4
	

	5.3.12
	Practice
	
	3
	75
	
	2
	73
	
	
	
	
	
	
	
	
	3
	

	5.4
	Elective module  4 - Telecommunication
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.4.1
	Telecommunication Theory and Systems
	
	5
	125
	45
	2
	78
	15.30.0
	
	
	
	
	
	
	5
	
	

	5.4.2
	Telecommunication Networks – 1
	
	5
	125
	45
	2
	78
	15.30.0
	
	
	
	
	
	
	5
	
	

	5.4.3
	Telecommunication Networks – 2
	
	5
	125
	45
	2
	78
	15.30.0
	
	
	
	
	
	
	
	5
	

	5.4.4
	Radio-wave Propagation and Antennas -1
	
	5
	125
	45
	2
	78
	15.30.0
	
	
	
	
	
	
	5
	
	

	5.4.5
	Radio-wave Propagation and Antennas -2
	
	5
	125
	45
	2
	78
	15.30.0
	
	
	
	
	
	
	
	5
	

	5.4.6
	Electric Communication Modern Networks- 1
	
	5
	125
	45
	2
	78
	15.30.0
	
	
	
	
	
	
	5
	
	

	5.4.7
	Electric Communication Modern Networks- 2
	
	5
	125
	45
	2
	78
	15.30.0
	
	
	
	
	
	
	
	5
	

	5.4.8
	Cellular Mobile Communication Networks and Systems -1
	
	4
	100
	45
	2
	53
	15.30.0
	
	
	
	
	
	
	4
	
	

	5.4.9
	Cellular Mobile Communication Networks and Systems -2
	
	5
	125
	45
	2
	78
	15.30.0
	
	
	
	
	
	
	
	5
	

	5.4.10
	Fiber- Optic Telecommunication
	
	10
	250
	90
	2
	158
	30.60.0
	
	
	
	
	
	
	
	10
	

	5.5
	Elective module 5 Energy Economics  
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.5.1
	Energy Economics -1
	
	5
	125
	45
	2
	78
	15.30.0
	
	
	
	
	
	
	5
	
	

	5.5.2
	Energy Economics -2
	
	5
	125
	45
	2
	78
	15.30.0
	
	
	
	
	
	
	
	5
	

	5.5.3
	Power Industry Technology
	
	10
	250
	90
	2
	158
	30.30.30
	
	
	
	
	
	
	10
	
	

	5.5.4
	Energy Management
	
	10
	250
	90
	2
	158
	30.60.0
	
	
	
	
	
	
	
	10
	

	5.5.5
	Energy Marketing
	
	5
	125
	45
	2
	78
	30.15.0
	
	
	
	
	
	
	
	5
	

	5.5.6
	Environmental Economics
	
	4
	100
	45
	2
	53
	15.30.0
	
	
	
	
	
	
	4
	
	

	5.5.7
	Statistics in Economics and Business  
	
	5
	125
	45
	2
	78
	15.30.0
	
	
	
	
	
	
	5
	
	

	5.5.8
	Financial Management
	
	5
	125
	45
	2
	78
	30.15.0
	
	
	
	
	
	
	
	5
	

	5.5.9
	Practice
	
	5
	125
	
	2
	123
	
	
	
	
	
	
	
	
	5
	

	
	
	55
	
	
	
	
	
	
	

	Total
	
	240
	6000
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