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INCLUDED: 

1. Standard of higher education in the specialty 133 "Industrial Engineering" 
in the field of knowledge 13 "Mechanical Engineering" for the first (bachelor's) level 
of higher education, approved by the order of the Ministry of Education and Science 
of Ukraine № 806 from 16.06.2020 

2. Recommendations of employers' representatives: 
To increase the role of the individual component in the training of specialists, 

the basic disciplines are additionally provided with educational components in the form 
of course projects and works. Programs of studying other obligatory components of the 
educational program provide performance of individual tasks in the form of settlement 
and graphic works, abstracts, etc. The generalization of the program learning outcomes 
is carried out by preparing a qualification work in the form of a diploma project on an 
individually formulated topic, developed during the undergraduate internship. 

The development of creativity and innovative thinking in higher education is 
ensured by the introduction of appropriate program competencies and implemented in 
educational components through: involvement of applicants in innovation and 
inventive activities; implementation of diploma projects, which provide 
recommendations for improving the efficiency of production processes, improving 
equipment or its components. 

3. Recommendations of applicants for higher education: 

Program competencies are supplemented by components that focus on gaining 
practical experience in engineering. 

4. Recommendations of other stakeholders: 

In-depth knowledge of a foreign language is ensured by the introduction of a 
selective educational component "Foreign language for professional purposes". 

Basic information on foreign standards in engineering is provided to applicants 
for higher education during the study of educational components "Engineering and 
Computer Graphics" and "Automated Engineering Systems". Selective educational 
components from the cathedral Catalog. 

The study of the properties of plastics and composite materials is provided as 
components of the content of educational components "Structural materials and basics 
of metallurgy" and "Technology of structural materials".  
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PROFILE OF THE EDUCATIONAL PROGRAM 
in specialty 133 Industrial Engineering 

 
1 - General information 

Full name of ZVO and 
institute / faculty 

National Technical University of Ukraine "Kyiv Polytechnic Institute 
named after Igor Sikorsky", 
Faculty of Chemical Engineering 

Degree of higher 
education and title of 
qualification in the 
original language 

Degree - bachelor 
Qualification - Bachelor of Industrial Engineering 

The official name of the 
educational program 

Computer-integrated technologies of chemical engineering equipment 
design 

Type of diploma and 
scope of educational 
program 

Bachelor's degree, single, 240 ECTS credits, term of study 3 years and 
10 months 

Availability of 
accreditation 

Accredited by the Ministry of Education and Science of Ukraine, 
certificate AE № 270199, issued on July 2, 2013, valid for 2013-2023 

Cycle / level of VO NRC of Ukraine - level 6; 
QF-EHEA - the first cycle; 
EQF-LLL - 6 level. 

Prerequisites Availability of complete general secondary education 
Language (s) of 
instruction 

Ukrainian 

Term of the educational 
program 

Until the next accreditation 

Internet address of the 
permanent placement of 
the educational program 

https://osvita.kpi.ua/ section "Educational programs" 
http://ci.kpi.ua 

2 - The purpose of the educational program 
The educational program is compiled in accordance with the development strategy of KPI. Igor 

Sikorsky for 2020-2025 (https://data.kpi.ua/sites/default/files/files/2020-2025-strategy.pdf). 
Goal -to provide fundamentalization of training according to the physical and technical model, 

which provides a combination of deep general scientific, natural knowledge and engineering art; to 
strengthen the harmonious, multidimensional education of students as comprehensively developed 
individuals capable of the highest achievements in their professional and universal activities,able to 
solve problems of creating and improving structures and increase the efficiency of equipment of 
chemical and related industries to ensure the development of society at a qualitatively new level. 

Vision - to promote the formation of the society of the future on the basis of the concept of 
sustainable development. Create all conditions for the training of highly qualified specialists capable 
of creating modern scientific knowledge and innovative technologies in the field of chemical 
engineering for the benefit of mankind and ensure a worthy place for Ukraine in the world 
community. 

Mission -make a significant contribution to the sustainable development of society through the 
internationalization and integration of education, the latest research and innovative developments. 
Create conditions for comprehensive professional, intellectual, social and creative development of 
the individual at the highest levels of excellence in the educational and scientific environment. 

3 - Characteristics of the educational program 
Subject area Objects of study and activity: 

System engineering for creation and improvement of designs, 
increase of efficiency of the equipment of chemical and related 
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technologies and its operation, including: 
- processes, equipment and organization of chemical and related 

industries and industry enterprises; 
- development, modernization and operation of equipment 

throughout the life cycle; 
- means and methods of testing and quality control of 

technological equipment and its operation at branch enterprises; 
- systems of technical documentation, metrology and 

standardization. 
Learning objectives - training of capable professionals: 

- substantiate, develop new and improve existing technical 
facilities of chemical and related industries; 

- develop new and improve existing technological processes of 
production and disposal of chemical and related technologies; 

- apply modern design methods based on computer-integrated 
technologies for calculation, design and modeling of technical objects 
and processes of chemical technology. 
Theoretical content of the subject area: 

- a set of tools, methods and techniques aimed at creating, 
operating, improving and disposing of technical facilities of chemical 
and related industries and their waste. 
Methods, tools and technologies. 

Methods of systems engineering for the creation of objects of 
chemical and related technologies and their maintenance throughout the 
life cycle, including: 

- methods, tools and computer-integrated technologies 
calculations, design, construction, production, testing, repair, operation 
and control of training facilities and activities; 

- computer engineering methods that contain a set of special 
programs for digital modeling of objects chemical and related 
technologies and their support throughout the life cycle; 

- modern information technologies of design on the basis of SAD 
/ SAM / CAE systems. 
Tools and equipment: 

- basic and auxiliary equipment, means of mechanization, 
automation and control of production processes during manufacture 
equipment chemical and related technologies; 

- means of technological, instrumental, metrological, diagnostic, 
information and organizational equipment of production processes; 

- computer systems, specialized software in the field of 
development and research of processes and equipment of chemical and 
related technologies, programming environment. 

Orientation of the 
educational program 

Educational and professional 

The main focus of the 
educational program 

Training of specialists competitive in the labor market, able to solve 
specialized problems of creating, improving and improving the 
efficiency of chemical and related technologies. Special education in 
computer-integrated technologies of equipment design and 
programming in chemical engineering. 

Key words: engineering, programming, computer, machine, 
apparatus, equipment, process, technology, production, production, 
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modeling, design, construction, modernization, operation, heat 
exchange, mass transfer, mechanics, hydromechanics, chemistry. 

Features of the program During training in all major disciplines that provide professional 
training, applicants perform and pass work on individual tasks in the form 
of calculation and graphic works, term papers and projects, etc. When 
performing individual work, variant calculations, comparative analysis 
and other methods of reasonable choice and proving the expediency of 
the adopted decisions are encouraged. 

Qualification work is performed in the form of a diploma project 
with topics focused on solving real problems of industry. There is an 
undergraduate practice with training in accordance with the topic of 
qualification work. Qualification work necessarily includes an innovative 
component in the form of: modernization or development of new designs 
of equipment or its elements, recommendations on the choice of rational 
modes of operation of equipment in technological lines of a given 
purpose 

4 - Suitability of graduates for employment and further study 
Suitability for 
employment 

Types of economic activity (according to the Classifier of types of 
economic activity DK 009: 2010): 10.3 Processing and canning of fruits 
and vegetables; 11.0 Manufacture of beverages; 13.1 Preparation and 
spinning of textile fibers; 17 Manufacture of paper and paper products; 
19 Manufacture of coke and refined petroleum products; 20.1 
Manufacture of basic chemical products, fertilizers and nitrogen 
compounds, plastics and synthetic rubber in primary forms; 20.20 
Manufacture of pesticides and other agrochemical products; 20.30 
Manufacture of paints, varnishes and similar products, printing ink and 
mastics; 20.4 Manufacture of soap and detergents, cleaning and 
polishing preparations, perfumes and cosmetics; 20.5 Manufacture of 
other chemical products; 20.6 Manufacture of man-made fibers; 21.10 
Manufacture of basic pharmaceutical products; 21.20 Manufacture of 
pharmaceutical preparations and materials; 22 Manufacture of rubber 
and plastic products; 23 Manufacture of other non-metallic mineral 
products; 28.1 Manufacture of machinery and equipment for general 
purposes; 28.21 Manufacture of furnaces and furnace burners; 28.25 
Manufacture of industrial refrigeration and ventilation equipment; 28.95 
Manufacture of machinery and equipment for paper and paperboard 
production; 28.96 Manufacture of machinery and equipment for plastics 
and rubber manufacturing; 33.1 Repair and maintenance of finished 
metal products, machinery and equipment; 33.11 Repair and 
maintenance of finished metal products; 33.12 Repair and maintenance 
of machinery and equipment for industrial use; 33.19 Repair and 
maintenance of other machinery and equipment; 33.20 Installation and 
assembly of machines and equipment; 35.21 Gas production; 62.01 
Computer programming; 71.20 Technical tests and research; 85. 

 The specialist is able to perform these professional works according 
to the classifier of professions DK 003: 2010: 

3115 - technical specialist-mechanic. 
3439 - specialist. 

Further training Continuation of education at the second (master's) level of higher 
education and / or acquisition of additional qualifications in the system 
of postgraduate education. 
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5 - Teaching and assessment 
Teaching and learning Lectures, practical and seminar classes, computer and laboratory 

workshops; individual tasks (term papers and projects; calculation and 
calculation-graphic works, abstracts, etc.); blended learning technology; 
practices and excursions; implementation of the diploma project. 

Evaluation Rating system for evaluating the results of current, boundary, 
semester types of control, current and semester control in the form of 
laboratory reports, term papers and projects, calculation and control 
works, abstracts, exams, tests, testing, etc. Certification work. 

6 - Program competencies 
Integral competence Ability of the person to solve specialized problems and practical 

problems in the field of chemical engineering through the use of 
computer systems and software in performing variant calculations of 
process parameters and design of equipment and its elements in order to 
find cost-effective solutions, calculation and measurement of process 
parameters with the adoption of correct professional decisions when 
performing tasks or in the learning process. involves the use of a set of 
theories and methods of technical, natural, humanities, social sciences. 

General Competences (LC) 
ZK 1 Ability to think abstractly. 
ZK 2 Ability to plan and manage time. 
ZK 3 Ability to search, process and analyze information from various sources. 
ZK 4 The ability to motivate people and move towards a common goal. 
ZK 5 Skills in the use of information and communication technologies. 
ZK 6 Ability to apply knowledge in practical situations. 
ZK 7 Ability to learn and master modern knowledge. 
ZK 8 Ability to work in a team. 
ZK 9 Ability to generate new ideas (creativity). 
ZK 10 Ability to communicate in native and foreign languages. 

ZK 11 Ability to act on the basis of ethical considerations (motives), socially responsible and 
conscious. 

ZK 12 
The ability to exercise their rights and responsibilities as a member of society, to realize 
the values of civil (free democratic) society and the need for its sustainable 
development, the rule of law, human and civil rights and freedoms in Ukraine. 

ZK 13 

Ability to preserve and increase moral, cultural, scientific values and achievements of 
society based on understanding the history and patterns of development of the subject 
area, its place in the general system of knowledge about nature and society and in the 
development of society, techniques and technologies. active recreation and a healthy 
lifestyle. 

ZK 14 The ability to think systematically. 
ZK 15 Ability to achieve goals. 
ZK 16 Ability to show initiative and creativity in solving problems. 
ZK 17 Ability to express one's point of view convincingly and clearly. 

Professional competencies of the specialty (FC) 

FC 1 Ability to written and oral communication and professional speech in state and foreign 
languages. 

FC 2 
Ability to take into account the processes of socio-political history of Ukraine in the 
context of the historical development of Europe in the behavior and formation of 
common values of the individual and in carrying out professional activities. 

FC 3 Ability to work with information (search, process, evaluate, use, edit, design, present, 
etc.). 



8 

FC 4 Ability to carry out economic and professional activities in the field of chemical 
engineering, organization and operation of chemical and related industries. 

FC 5 Ability to develop, plan and monitor the implementation of measures for labor and 
environmental protection and civil protection; leading a healthy lifestyle. 

FC 6 
Ability to apply typical analytical methods, quantitative methods of mathematics, 
physics, engineering, as well as computer software to effectively solve problems of 
chemical engineering. 

FC 7 Ability to apply fundamental scientific facts, concepts, theories, principles to solve 
professional problems and practical problems in chemical engineering. 

FC 8 Ability to evaluate and ensure the quality of work performed. 

FC 9 

Ability to implement developments in production taking into account technical, 
organizational, legal, economic and environmental aspects throughout the life cycle of 
machines and devices: from design, construction, operation, maintenance, diagnostics 
and disposal. 

FC 10 Ability to use computer-aided design systems and specialized application software to 
solve problems in chemical engineering. 

FC 11 
Ability to evaluate the technical and economic efficiency of standard systems and their 
components based on the use of analytical methods, comparison of analogues and the 
use of available data. 

FC 12 Ability to make effective decisions on the choice of construction materials, equipment, 
processes and combine theory and practice to solve engineering problems. 

FC 13 Ability to realize creative and innovative potential in project development in the field 
of processes and equipment of chemical and related technologies. 

FC 14 
Ability to develop plans and projects in the field of chemical engineering, aimed at 
achieving the goal, taking into account the existing constraints, to solve problems of 
improving product quality and control. 

FC 15 Ability to use the basic provisions of chemistry and chemical technology in the process 
of learning and professional activity. 

FC 16 Ability to use professionally profiled knowledge of the basics of electrical engineering 
and electric drives in the learning process and in professional activities. 

FC 17 
Ability to perform work on interchangeability, standardization and technical 
measurement, to organize metrological support of production using standard control 
methods. 

FC 18 Ability to use the basic laws of thermodynamics in calculations and thermodynamic 
analysis of the efficiency of energy transformations in equipment. 

FC 19 Ability to use knowledge of the physical foundations of mechanical, hydromechanical, 
thermal and mass transfer processes in solving professionally oriented problems. 

FC 20 
Ability to determine the parameters of chemical-technological processes and to make a 
rational choice of equipment for their implementation and modes of its operation in the 
given production conditions. 

FC 21 Ability to algorithmize and program in solving problems of chemical engineering. 
FC 22 Ability to test equipment according to approved methods. 

7 - Program learning outcomes 

PH 1 Communicate freely with the engineering community orally and in writing in the state 
and foreign languages. 

PH 2 

To know the socio-humanitarian foundations and processes of socio-political history of 
Ukraine in the context of the historical development of Europe, which contribute to the 
development of general culture and socialization of the individual, direct it to 
humanistic values in the implementation. Based on the analysis of historical facts to 
determine the periods, patterns of formation and development of ethno-political 
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processes in Ukraine, to determine the features of modern socio-political development 
of Ukrainian society and its prospects for professional activity. 

PH 3 

Know the methods of adaptation to different professional situations, means of avoiding 
life crises and ensuring a healthy lifestyle, methods of correction of psychological 
condition depending on psychophysical stress, the principles of building conflict-free 
relationships. 

PH 4 

Understand the problems of labor protection and legal aspects of engineering in the 
development, design, implementation and operation equipment of chemical and related 
technologies, skills of forecasting social and ecological consequences of realization of 
technical tasks. 

PH 5 

Know the general basics of economic theory and the theory of production organization, 
market relations, microeconomic and macroeconomic approach and carry out 
commercial and economic activities in the field of engineering, including the 
organization and operation of chemical and related industries. 

PH 6 Search for the necessary scientific and technical information in available sources, in 
particular, in a foreign language, analyze and evaluate it. 

PH 7 Use computer systems and software to work with texts and their illustrations, data 
processing and calculations. 

PH 8 Know the principles of algorithmization and programming, as well as numerical 
methods of analysis, be able to use them to solve engineering problems. 

PH 9 Know and understand the principles of technological, basic and technical sciences that 
underlie engineering equipment of chemical and related technologies. 

PH 10 
Know and understand the principles, approaches and methods of engineering 
equipment of chemical and related technologies and prospects of their development, be 
able to analyze engineering objects, processes and methods. 

PH 11 
Know and understand the systems of automatic control of objects and processes during 
production and operation equipment of chemical and related technologies, to have skills 
of their practical use. 

PH 12 Prepare production and operate products using automatic life cycle support systems. 
PH 13 Select and apply equipment, tools and methods needed to solve engineering problems. 

PH 14 
Know the typical designs of elements, parts and assemblies of machines and devices, 
their classification, areas of application, principles and methods of calculation and be 
able to make informed choices. 

PH 15 Understand the methods and have the skills to design standard equipment, its 
components and elements in accordance with the task. 

PH 16 
Know the systems of automated engineering and specialized software, in particular 
CAD / CAM / CAE-systems, for the development and design of equipment of chemical 
and related technologies and be able to use it in technical tasks. 

PH 17 Be able to make creative decisions in the design, develop new and improve known 
elements of technological equipment. 

PH 18 

Know the system of tolerances and landings, basic concepts of interchangeability and 
standardization, operations and means of measuring dimensions, adhere to the 
requirements for standardization, interchangeability and unification in the development 
of design and operational documentation. 

PH 19 Apply technical control tools to assess the parameters of objects and processes during 
manufacture and operation equipment of chemical and related technologies. 

PH 20 

To know the features and technologies of processing and operation of structural 
materials, to evaluate materials due to the influence of physicochemical and mechanical 
properties and to select technologies for processing and manufacturing of assemblies 
and units. 

PH 21 Be able to develop technologies for manufacturing products and their components 
taking into account the phenomena occurring in materials during mechanical, thermal, 
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chemical-thermal, thermomechanical processing, properties of materials and methods 
of processing to ensure specified properties, features of operation throughout the life 
cycle. 

PH 22 

Understand the physical essence of phenomena, mechanisms of chemical 
transformations carried out in the equipment of chemical and related technologies, 
apply the mathematical apparatus for quantitative calculations, based on which to 
choose the parameters of equipment and modes of its operation. 

PH 23 

Know the basic techniques and be able to perform with the use of computer systems 
and specialized software variant calculations of equipment and technological modes of 
its operation, taking into account the laws of chemical and related technologies in 
justifying decisions on development, modernization and operation of equipment 
throughout the life cycle, and also disposal of by-products and waste. 

PH 24 Be able to develop measures for the layout, installation, operation and repair of 
chemical and related technologies. 

8 - Resource support for program implementation 
Staffing In accordance with the personnel requirements for ensuring the 

implementation of educational activities for the first level of higher 
education, according to the License Conditions (Annex 2), approved by 
the Resolution of the Cabinet of Ministers of Ukraine dated 30.12.2015 
№ 1187. 

Logistics In accordance with the technological requirements for material and 
technical support of educational activities of the first level of higher 
education, according to the License Conditions (Annex 4), approved by 
the Resolution of the Cabinet of Ministers of Ukraine dated 30.12.2015 
№ 1187. 

Information and 
educational and 
methodical support 

In accordance with the technological requirements for educational and 
methodological and informational support of educational activities of the 
first level of higher education, according to the License Conditions 
(Annex 5), approved by the Resolution of the Cabinet of Ministers of 
Ukraine dated 30.12.2015 № 1187. 

9 - Academic mobility 
National credit mobility Opportunity to participate in interuniversity exchange programs for 

higher education, internships and internships at enterprises and research 
institutions, in accordance with the signed agreements with partner 
organizations in Ukraine. 

International credit 
mobility 

Opportunity to participate in international credit mobility projects 
implemented in KPI. Igor Sikorsky; individual credit mobility. 

Training of foreign 
applicants for higher 
education 

In general academic groups in Ukrainian, or in separate groups in a 
foreign language. 

 

2. LIST OF COMPONENTS OF THE EDUCATIONAL PROGRAM 
 

Code n / 
a 

Components of the educational program (academic 
disciplines, practices, qualification work) 

Number of 
credits 

Form of final 
control 

1 2 3 4 
Mandatory (regulatory) components of the educational program 

General training cycle 
ЗО 1 Principles of oral professional speech (rhetoric) 2 Test 
ЗО 2 Ukraine in the context of the historical development of 

Europe 2 Test 
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Code n / 
a 

Components of the educational program (academic 
disciplines, practices, qualification work) 

Number of 
credits 

Form of final 
control 

1 2 3 4 
ЗО 3 Physical Education 5 Test 
ЗО 4 Foreign Language 6 Test 
ЗО 5 Informatics 6.5 Exam 
ЗО 6 Economics and organization of production 4 Test 
ЗО 7 Labor protection and civil protection 4 Test 
ЗО 8 Math 17.5 Exam 
ЗО 9 Physics 12 Exam 
ЗО 10 Chemistry 3 Test 

Cycle of professional training 
ON 1 Technology of construction materials 4 Test 
ON 2 Engineering and computer graphics 8 Exam 
ON 3 Theoretical mechanics 11 Exam 
ON 4 Mechanics of materials and structures 10 Exam 
ON 5 Theory of mechanisms and machines 5 Exam 

ON 6 Course work on the theory of mechanisms and 
machines 1 Test 

ON 7 Fundamentals of electrical engineering and electric 
drives 3 Test 

ON 8 Construction materials and basics of metallurgy 4 Test 

ON 9 Interchangeability, standardization and technical 
measurements 4 Exam 

ON 10 Details of machines 5.5 Exam 
ON 11 Course project on machine parts 1.5 Test 
ON 12 Fundamentals of technical thermodynamics 3 Test 
ON 13 Processes and equipment of chemical technologies 26.5 Exam 
ON 14 Calculation and design of standard equipment 15 Exam 

ON 15 Course work on the calculation and design of standard 
equipment 1 Test 

ON 16 Automated engineering systems 3.5 Test 
ON 17 Pre-diploma practice 6 Test 
PO18 Diploma design 6 Protection 

Selective components of the educational program 
General training cycle (Selective educational components from the general University Catalog) 

 
ZV 1 Educational component 1 of the memory catalog 2 Test 
ZV 2 Educational component 2 of the memory catalog 2 Test 
ZV 3 Educational component 3 of the memory catalog 2 Test 
ZV 4 Educational component 4 of the memory catalog 2 Test 
ZV 5 Foreign language for professional purposes 6 Exam 

Cycle of professional training (Selective educational components from the cathedral Catalog) 
 

PV 1 Educational component 1 F-Catalog 3.5 Test 
PV 2 Educational component 2 F-Catalog 5.5 Test 
PV 3 Educational component 3 F-Catalog 7 Test 
PV 4 Educational component 4 F-Catalog 4 Test 
PV 5 Educational component 5 F-Catalog 5 Exam 
PV 6 Educational component 6 F-Catalog 3.5 Exam 
PV 7 Educational component 7 F-Catalog 6 Exam 
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Code n / 
a 

Components of the educational program (academic 
disciplines, practices, qualification work) 

Number of 
credits 

Form of final 
control 

1 2 3 4 
PV 8 Educational component 8 F-Catalog 4 Test 
PV 9 Educational component 9 F-Catalog 3 Test 
PV 10 Educational component 10 F-Catalog 4.5 Test 

Total amount of mandatory components: 180 
The total amount of sample components: 60 

The scope of educational components that ensure the 
acquisition of competencies of certain SVO: 120 

TOTAL VOLUME OF THE EDUCATIONAL PROGRAM 240 
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3. STRUCTURAL AND LOGICAL SCHEME OF THE EDUCATIONAL PROGRAM 
 

 
 

Note: the selective educational components of the program are not shown in the diagram. 
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4. FORM OF GRADUATE CERTIFICATION OF HIGHER 
EDUCATION APPLICANTS 

Graduation certification of applicants for higher education under the educational-professional 
program "Computer-integrated technologies of chemical technology equipment design" specialty 133 
Branch engineering is conducted in the form of defense of qualification work - diploma project, : 
Bachelor of Industrial Engineering, according to the educational-professional program "Computer-
integrated technologies of chemical technology equipment design". 

Graduation certification is open and public.
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5. MATRIX OF COMPLIANCE OF SOFTWARE COMPETENCES 

COMPONENTS OF THE EDUCATIONAL PROGRAM 
 ЗО 

1 
ЗО 
2 

ЗО 
3 

ЗО 
4 

ЗО 
5 

ЗО 
6 

ЗО 
7 

ЗО 
8 

ЗО 
9 

ЗО 
10 

ON 
1 

ON 
2 

ON 
3 

ON 
4 

ON 
5 

ON 
6 

ON 
7 

ON 
8 

ON 
9 

ON 
10 

ON 
11 

ON 
12 

ON 
13 

ON 
14 

ON 
15 

ON 
16 

ON 
17 

ON 
18 

ZK 1 + +  + + + + + + + + + + + + + + + + + + + + + + + + + 
ZK 2 + + + + + + + + + + + + + + + + + + + + + + + + + + + + 
ZK 3 + +  + + + + + + + + + + + + + + + + + + + + + + + + + 
ZK 4         + + +   +   + + + +   +    + + 
ZK 5 + +  + + + + + + + + + + + + + + + + + + + + + + + + + 
ZK 6 + + + + + + + + + + + + + + + + + + + + + + + + + + + + 
ZK 7 + + + + + + + + + + + + + + + + + + + + + + + + + + + + 
ZK 8 + + + + + + + + + + + + + + +  + + + +  + + +  + + + 
ZK 9     +   + + + + + + + + + + + + + + + + + + + + + 

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

FC 10            +       + + + + + + +  + + 
FC 11      +                + + + +  + + 
FC 12           +      + + + + + + + + + + + + 
FC 13                     +  + + +  + + 
FC 14                    + + + + + +  + + 
FC 15          +             +    + + 
FC 16                 +          + + 
FC 17                   + + +   + +  + + 
FC 18                      + +    + + 
FC 19                       + + + + + + 
FC 20          +            + + + +  + + 
FC 21     +                  + +   + + 
FC 22       +                + +   + + 
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6. MATRIX OF PROVIDING PROGRAM LEARNING RESULTS BY RELEVANT COMPONENTS 
OF THE EDUCATIONAL PROGRAM 

 
 ЗО 

1 
ЗО 
2 

ЗО 
3 

ЗО 
4 

ЗО 
5 

ЗО 
6 

ЗО 
7 

ЗО 
8 

ЗО 
9 

ЗО 
10 

ON 
1 

ON 
2 

ON 
3 

ON 
4 

ON 
5 

ON 
6 

ON 
7 

ON 
8 

ON 
9 

ON 
10 

ON 
11 

ON 
12 

ON 
13 

ON 
14 

ON 
15 

ON 
16 

ON 
17 

ON 
18 

PH 1 +   +                        + 
PH 2  +                          + 
PH 3   +                        +  
PH 4       +                    + + 
PH 5      +                     + + 
PH 6           + + + + + + + + + + + + + + + + + + 
PH 7     +       + + + + + + + + + + + + + + + + + 
PH 8     +                  + + +  + + 
PH 9        + + + + + + + + + + + + + + + + + + + + + 
PH 
10 

          + + + + + + + + + + + + + + + + + + 

PH 
11 

                          + + 

PH 
12 

      +                    + + 

PH 
13 

          +      +  + + +   + +  + + 

PH 
14 

             + + +    + +   + +  + + 

PH 
15 

           +  + + +   + + +   + +  + + 

PH 
16 

                   + +   + + + + + 

PH 
17 

                   + +   + +  + + 

PH 
18 

                  + + +   + +  + + 

PH 
19 

                  +        + + 

PH 
20 

          +   +    +         + + 

PH 
21 

          +       +         + + 

PH 
22 

        + +            + +    + + 

PH 
23 

                   + + + + + +  + + 

PH 
24 

              + +    + +   + +  + + 

 


