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#$�� �'�� / PREAMBLE 

 

"A2VB=ь>-?@>D5AV9=0 ?@>3@0<0 ("##) « 0B5@V0;>7=02AB2> B0 B5@<VG=0 >1@>1:0 <5B0;V2» 
4@C3>3> @V2=O 28I>W >A2VB8 30;C7V 7=0=ь G «�=65=5@VO, 28@>1=8FB2> B0 1C4V2=8FB2>», 
A?5FV0;ь=>ABV G8 « 0B5@V0;>7=02AB2>»  !0FV>=0;ь=>3> C=V25@A8B5BC «�0?>@V7ь:0 ?>;VB5E=V:0» 
(40;V !' «�0?>@V7ь:0 ?>;VB5E=V:0») є =>@<0B82=8< 4>:C<5=B><, 2 O:><C C7030;ь=NєBьAO 7<VAB 
>A2VB8, B>1B>, 2V4>1@060NBьAO FV;V >A2VB=ь>W B0 ?@>D5AV9=>W ?V43>B>2:8, 287=0G0єBьAO <VAF5 
D0EV2FO 2 AB@C:BC@V 45@6028 V 28<>38 4> 9>3> :><?5B5=B=>AB59, ?@>3@0<=8E @57C;ьB0BV2 
=02G0==O B0 V=H8E A>FV0;ь=> 206;828E 2;0AB82>AB59 V O:>AB59 /   

 

The Educational and Professional Program (EPP) <Materials Science and Heat Treatment of 
Metals= for the second (master’s) level of higher education in the field of knowledge G <Engineering, 
Production and Construction,= specialty G8 <Materials Science,= at National University <Zaporizhzhia 
Polytechnic= (hereinafter referred to as NU <Zaporizhzhia Polytechnic=), is a regulatory document that 

summarizes the content of education, that is, reflects the goals of educational and professional training, 

determines the place of a specialist in the structure of the state and the requirements for his competencies, 

program learning outcomes and other socially important properties and qualities.  

 

�$�)"��!" / CONSIDERED: 

 

"A2VB=ь>-?@>D5AV9=0 ?@>3@0<0 ("##) « 0B5@V0;>7=02AB2> B0 B5@<VG=0 >1@>1:0 <5B0;V2» 
4@C3>3> @V2=O 28I>W >A2VB8 30;C7V 7=0=ь G «�=65=5@VO, 28@>1=8FB2> B0 1C4V2=8FB2>», 
A?5FV0;ь=>ABV G8 « 0B5@V0;>7=02AB2>»  !0FV>=0;ь=>3> C=V25@A8B5BC «�0?>@V7ь:0 ?>;VB5E=V:0» 
(40;V !' «�0?>@V7ь:0 ?>;VB5E=V:0») @>7@>1;5=0 =0 >A=>2V !0FV>=0;ь=>W @0<:8 :20;VDV:0FV9, I> 
1C;0 70B25@465=0 ?>AB0=>2>N �01V=5B>< <V=VAB@V2 ':@0W=8 2V4 23 ;8AB>?040 2011 @. № 1341 «#@> 
70B25@465==O !0FV>=0;ь=>W @0<:8 :20;VDV:0FV9» https://zakon.rada.gov.ua/laws/show/1341-

2011%D0%BF#Text, B0 7 C@0EC20==O< @O4C ?>;>65=ь AB0=40@BC 28I>W >A2VB8 7V A?5FV0;ь=>ABV 132 

« 0B5@V0;>7=02AB2>» 4;O 4@C3>3> (<03VAB5@Aь:>3>) @V2=O 28I>W >A2VB8, 70B25@465=89 
 V=VAB5@AB2>< >A2VB8 V =0C:8 ':@0W=8 2V4 17.11.2020 @. № 1423 / 

 

The Educational and Professional Program (EPP) <Materials Science and Heat Treatment of 
Metals= for the second (master’s) level of higher education in the field of knowledge G <Engineering, 
Production and Construction,= specialty G8 <Materials Science,= at National University <Zaporizhzhia 
Polytechnic= (hereinafter referred to as NU <Zaporizhzhia Polytechnic=) developed based on the 
National Qualifications Framework approved by Resolution of the Cabinet of Ministers of Ukraine No. 

1341 dated November 23, 2011, «On Approval of the National Qualifications Framework» and taking 

into account relevant provisions of the Higher Education Standard for the specialty 132 <Materials 
Science= for the second (master’s) level of higher education, approved by the Ministry of Education and 

Science of Ukraine (Order No. 1423 dated November 17, 2020). 
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1. #$"(��Ь "%��&!Ь"� #$"�$� � / PROFILE OF THE 

EDUCATIONAL PROGRAMME 

1.1 �030;ь=0 V=D>@<0FVO/ General information 
#>2=0 =0720 70:;04C 28I>W 
>A2VB8 B0 =02G0;ь=>3> 
?V4@>74V;C / Full name of higher 
education institution and faculty / 

educational and scientific institute 

!0FV>=0;ь=89 
C=V25@A8B5B «�0?>@V7ь:0 
?>;VB5E=V:0» / :0D54@0 
<(V78G=5 
<0B5@V0;>7=02AB2>= 

National university 

Zaporizhzhia polytechnic / 

Department <Physical 

Materials Science= 

"DVFV9=0 =0720 >A2VB=ь>-
?@>D5AV9=>W (>A2VB=ь>-=0C:>2>W) 
?@>3@0<8 / Official name of the 

Educational and Professional (or 

Educational and Scientific) 

Program 

< 0B5@V0;>7=02AB2> B0 
B5@<VG=0 >1@>1:0 
<5B0;V2= 

<Materials Science and 

Heat Treatment of Metals= 

�0;C7ь 7=0=ь / Field of Knowledge 
G <�=65=5@VO, 
28@>1=8FB2> B0 
1C4V2=8FB2>= 

G <Engineering, 

manufacturing, and 

construction= 
%?5FV0;ь=VABь / Specialty G8 < 0B5@V0;>7=02AB2>= G8 < Materials Science= 

$V25=ь 28I>W >A2VB8 / Level of 

Higher Education 

!$� ':@0W=8 – 7 @V25=ь, 
QF-EHEA – 4@C389 
F8:;; 
EQF-LLL – 7 @V25=ь 

NQF of Ukraine – 7 level, 

QF-EHEA – 2 cycle 

�QF-LLL – 7 level 

%BC?V=ь 28I>W >A2VB8 / Degree of 

Higher Education 

 03VAB@ Master 

"A2VB=O :20;VDV:0FVO / 
Educational Qualification 

 03VAB@ 7 
<0B5@V0;>7=02AB20 

Master of Materials 

Science 

&8? >A2VB=ь>W ?@>3@0<8 / Type of 
the Educational Programme 

>A2VB=ь>-?@>D5AV9=0 educational and 

professional  

&8? 48?;><C /  Type of diploma 
�8?;>< <03VAB@0, 
>48=8G=89. 

Master’s diploma, Single 

diploma. 

�V;ь:VABь :@548BV2 Є�&%, 
=5>1EV4=8E 4;O 28:>=0==O FVєW 
?@>3@0<8 / Number of ECTS 
credits required for the completion 

of this programme 

90 :@548BV2 Є�&% 90 credits ECTS 

(>@<8 74>1CBBO >A2VB8 70 FVєN 
>A2VB=ь>N ?@>3@0<>N B0 
@>7@0EC=:>2V AB@>:8 28:>=0==O 
>A2VB=ь>W ?@>3@0<8 70 :>6=>N 7 
=8E  / Forms of study under this 
educational programme and the 

expected duration of its completion 

for each of them 

"G=0 (45==0) – 1 @V: 5 
<VAOFV2 
�0>G=0 – 1 @V: 5 <VAOFV2 

Full-time – 1 year 5 months 

Part-time – 1 year 5 months 

 

�8<>38 4> >AV1, O:V <>6CBь 
@>7?>G0B8 =02G0==O 70 
?@>3@0<>N /  Requirements for 

individuals eligible to commence 

the program 

!0O2=VABь ?5@H>3> 01> 
4@C3>3> F8:;V2 28I>W 
>A2VB8 (>A2VB=V9 ABC?V=ь 
10:0;02@0, <03VAB@0, 
>A2VB=ь>-
:20;VDV:0FV9=>3> @V2=O 
A?5FV0;VAB0). 

Completion of the first or 

second cycle of higher 

education (educational 

degree of Bachelor, 

Master, educational-

qualification level of 

Specialist).  



�=D>@<0FVO ?@> 0:@548B0FVN / 
Accreditation information of the 

educational programme 

=50:@548B>20=0 unaccredited 

 >20(8) 28:;040==O / 
Language(s) of instruction 

 >20 28:;040==O 
>A2VB=VE :><?>=5=BV2:  
C:@0W=Aь:0 

Language of instruction for 

academic components: 

Ukrainian 

�=B5@=5B-04@5A0 @>7<VI5==O 
>A2VB=ь>W ?@>3@0<8 / URL of the 
educational programme 

https://zp.edu.ua/programs/master/g8/  

1.2 *V;V >A2VB=ь>W ?@>3@0<8 / Objectives of the educational programe 
#V43>B>2:0 28A>:>:20;VDV:>20=8E, 

:>=:C@5=B>A?@><>6=8E D0EV2FV2, O:V:  
1. �>;>4VNBь DC=40<5=B0;ь=8<8 B0 

?@>D5AV9=8<8 7=0==O<8 ?@> 270є<>72’O7:8 
<V6 A:;04><, AB@C:BC@>N, D07>28< 
A:;04><, B5E=>;>3VO<8 >1@>1;5==O, 
2;0AB82>ABO<8, =04V9=VABN B0 
4>23>2VG=VABN <5B0;528E, =5<5B0;528E V 
:><?>78FV9=8E <0B5@V0;V2; 740B=V 
>1ґ@C=B>20=> >18@0B8, @>7@>1;OB8, 
4>A;V46C20B8 B0 70AB>A>2C20B8 ACG0A=V 
<0B5@V0;8 V B5E=>;>3VW 4;O ?@><8A;>2>ABV, 
<0H8=>1C4C20==O B0 5=5@35B8:8 ':@0W=8. 

2. �40B=V @>72’O7C20B8 A:;04=V 
4>A;V4=8Fь:V, B5E=>;>3VG=V B0 V=65=5@=V 
7040GV C AD5@V <0B5@V0;>7=02AB20 9 
B5@<VG=>W >1@>1:8 <5B0;V2, ?@>2>48B8 
?@8:;04=V 4>A;V465==O, 70AB>A>2C20B8 
ACG0A=V 5:A?5@8<5=B0;ь=V <5B>48, F8D@>25 
<>45;N20==O, 0=0;V7 40=8E, A?5FV0;V7>20=5 
?@>3@0<=5 70157?5G5==O B0 V=AB@C<5=B8 
HBCG=>3> V=B5;5:BC, 0 B0:>6 @>7@>1;OB8 9 
C?@>2046C20B8 V==>20FV9=V <0B5@V0;8, 
B5E=>;>3VW B0 ?@>є:B=V @VH5==O C 270є<>4VW 
7V AB59:E>;45@0<8. 

3. !01C20NBь C=V25@A0;ь=8E V 
?@>D5AV9=8E =028G>: 4;O A0<>ABV9=>W B0 
:><0=4=>W @>1>B8, C?@02;V==O 
<0B5@V0;>7=02G8<8 ?@>є:B0<8, 70E8ABC 
V=B5;5:BC0;ь=>W 2;0A=>ABV 9 :><5@FV0;V70FVW 
=0C:>2>-B5E=VG=8E @>7@>1>: V7 
C@0EC20==O< ?@8=F8?V2 AB0;>3> @>728B:C, 
@5AC@A>5D5:B82=>ABV, 5=5@3>>I04=>ABV, 
5:>;>3VG=>W B0 B5E=>;>3VG=>W 157?5:8, 
F8@:C;O@=>W 5:>=><V:8 B0 ?>2>є==>3> 
2V4=>2;5==O ':@0W=8. 

The programme aims to prepare highly 

qualified and competitive professionals who: 

1. Possess fundamental and professional 

knowledge of the relationships between the 

composition, structure, phase composition, 

processing technologies, properties, reliability 

and durability of metallic, non-metallic and 

composite materials; and are capable of making 

informed choices, developing, investigating 

and applying advanced materials and 

technologies for Ukraine’s industrial, 
mechanical engineering and energy sectors. 

2. Are capable of solving complex research, 

technological and engineering problems in 

materials science and the heat treatment of 

metals; conducting applied research; applying 

advanced experimental methods, digital 

modelling, data analysis, specialised software 

and artificial intelligence tools; and developing 

and implementing innovative materials, 

technologies and engineering solutions in 

cooperation with stakeholders. 

3. Acquire the general and professional 

skills required for independent and teamwork, 

the management of materials-science projects, 

the protection of intellectual property and the 

commercialisation of scientific and 

technological developments, taking into 

account the principles of sustainable 

development, resource efficiency, energy 

efficiency, environmental and technological 

safety, the circular economy and Ukraine’s 
post-war recovery. 

1.3 )0@0:B5@8AB8:0 >A2VB=ь>W ?@>3@0<8 / Educational programme 

characteristics 

"?8A ?@54<5B=>W >1;0ABV / Description of the field of study 

"1’є:B 4VO;ь=>ABV: DV78G=V, EV<VG=V B0 
V=65=5@=V >A=>28 <0B5@V0;>7=02AB20, O28I0 

Objects of activity: the physical, chemical and 

engineering principles underlying materials 

https://zp.edu.ua/programs/master/g8/


B0 ?@>F5A8, ?>2’O70=V 7 D>@<C20==O< 
AB@C:BC@8 V 2;0AB82>AB59 <5B0;528E, 
=5<5B0;528E, :><?>78FV9=8E, 
DC=:FV>=0;ь=8E <0B5@V0;V2 B0 B5E=>;>3VW WE 
70AB>AC20==O.  
&5>@5B8G=89 7<VAB ?@54<5B=>W >1;0ABV: 
B5>@VW, ?>=OBBO, :>=F5?FVW, ?@8=F8?8 
AB2>@5==O, 4>A;V465==O B0 >1@>1;5==O 
<0B5@V0;V2 @V7=8E :;0AV2 4;O 4>AO3=5==O 
=0?5@54 7040=>3> :><?;5:AC 2;0AB82>AB59, 
72’O7:C <V6 A:;04><, 1C4>2>N B0 
2;0AB82>ABO<8 <0B5@V0;V2 B0 <5E0=V7<V2 
AB@C:BC@>CB2>@5==O. 
 5B>48, <5B>48:8 B0 B5E=>;>3VW: B5>@5B8G=V 
B0 5:A?5@8<5=B0;ь=V <5B>48 B0 <5B>48:8 
4>A;V465==O A:;04C, AB@C:BC@8 B0 
2;0AB82>AB59 <0B5@V0;V2, B5E=>;>3VW 
AB2>@5==O, 70AB>AC20==O, >1@>1;5==O 
<0B5@V0;V2, C?@02;V==O WE AB@C:BC@>N B0 
2;0AB82>ABO<8, <5B>48 <>45;N20==O A:;04C, 
AB@C:BC@8 B0 2;0AB82>AB59 <0B5@V0;V2 V 
28@>1V2 =0 WE >A=>2V, <5B>48 0=0;V7C 40=8E, 
ACG0A=V F8D@>2V B5E=>;>3VW.  
�=AB@C<5=B8 B0 >1;04=0==O: >1;04=0==O 
4;O 4>A;V465==O EV<VG=>3> B0 D07>2>3> 
A:;04C, AB@C:BC@8, <5E0=VG=8E, DV78G=8E, 
B5E=>;>3VG=8E, 5:A?;C0B0FV9=8E B0 
DC=:FV>=0;ь=8E 2;0AB82>AB59 <0B5@V0;V2, 
<5E0=VG=>W, B5@<VG=>W B0 V=H8E 284V2 
>1@>1;5==O, A?5FV0;V7>20=5 ?@>3@0<=5 
70157?5G5==O. 

science; the phenomena and processes governing 

the formation of the structure and properties of 

metallic, non-metallic, composite and functional 

materials; and the technologies used for their 

practical application. 

Theoretical content of the subject area: 
theories, concepts and principles underlying the 

development, investigation and processing of 

various classes of materials to achieve a 

predetermined set of properties; relationships 

between the composition, structure and 

properties of materials; and mechanisms of 

structure formation. 

Methods, techniques and technologies: 

theoretical and experimental methods and 

techniques for investigating the composition, 

structure and properties of materials; 

technologies for the development, application 

and processing of materials; methods for 

controlling their structure and properties; 

modelling methods for the composition, structure 

and properties of materials and products based on 

them; data analysis methods; and modern digital 

technologies. 

Tools and equipment: equipment for 

investigating the chemical and phase 

composition, structure, and mechanical, 

physical, technological, service and functional 

properties of materials; equipment for 

mechanical, thermal and other types of material 

processing; and specialised software. 
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The main focus of the educational programme 

is to prepare professionals capable of solving 

research, technological and engineering 

problems in physical materials science and the 

heat treatment of metals for high-tech 

engineering, with a particular emphasis on 

aerospace and gas turbine engine manufacturing 

and power engineering in the Zaporizhzhia 

region. 

The programme combines fundamental 

research into the relationships between the 

composition, structure, phase constitution and 

properties of materials with the applied control of 

their structure and phase constitution to ensure 

the heat resistance, wear resistance, corrosion 

resistance, reliability and durability of machine 

parts, engines, equipment and structures. 

An important component of the programme is 

the use of mathematical and computer modelling, 

digital analysis of experimental data, specialised 



:><?’NB5@=>3> <>45;N20==O, F8D@>2>3> 
0=0;V7C 5:A?5@8<5=B0;ь=8E 40=8E, 
A?5FV0;V7>20=>3> ?@>3@0<=>3> 70157?5G5==O 
B0 V=AB@C<5=BV2 HBCG=>3> V=B5;5:BC 4;O 
?@>3=>7C20==O 2;0AB82>AB59 <0B5@V0;V2 V 
>?B8<V70FVW B5E=>;>3VG=8E ?@>F5AV2. 
#@>3@0<0 >@Vє=B>20=0 =0 ?V43>B>2:C D0EV2FV2 
4;O B5E=>;>3VG=>W <>45@=V70FVW B0 
2V4=>2;5==O ?@><8A;>2>ABV ':@0W=8 C 
270є<>4VW 7 ?V4?@8є<AB20<8, =0C:>28<8 
CAB0=>20<8 9 ?@>D5AV9=>N A?V;ь=>B>N. 
К?юч>6V A?>64: DV78G=5 <0B5@V0;>7=02AB2>; 
B5@<VG=0 >1@>1:0; AB@C:BC@=>-D07>289 AB0=; 

307>BC@1V==5 4283C=>1C4C20==O; 02V0FV9=5 9 
5=5@35B8G=5 <0H8=>1C4C20==O;<>45;N20==O 
?@>F5AV2 283>B>2;5==O 9 >1@>1;5==O 
<0B5@V0;V2; HBCG=89 V=B5;5:B; :>=B@>;ь 
O:>ABV; 68BBє289 F8:; <0B5@V0;V2. 

software and artificial intelligence tools to 

predict material properties and optimise 

technological processes. The programme is 

aimed at preparing professionals for the 

technological modernisation and recovery of 

Ukraine’s industry through cooperation with 
enterprises, research institutions and the 

professional community. 

Keywords: physical materials science; heat 

treatment; structure-phase state; gas turbine 

engine manufacturing; aerospace and power 

engineering; modelling of material 

manufacturing and processing processes; 

artificial intelligence; quality control; material 

life cycle. 
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Graduates may be employed in entry-level 

positions corresponding to the occupations listed 

in the National Classifier of Ukraine, <Classifier 

of Occupations (DK 003:2010)=, including: 
2149.2 – Process Engineer; 

2149.2 – Research Engineer. 
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Continuation of studies at the third level of 

higher education (Doctor of Philosophy, PhD). 

Acquisition of additional qualifications within 

adult education. 
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Teaching and learning is based on the 

implementation of active methods that ensure a 

personally oriented approach, the development 

of critical thinking and professional autonomy of 

applicants. The educational process is built on 

the principles of student-centered, problem-

oriented and interactive learning with extensive 

use of web technologies and self-study. Modern 

multimedia technologies, blended and distance 

learning technologies (Moodle platform 

https://moodle.zp.edu.ua) are used, which ensure 

flexibility and accessibility of educational 

materials. The study of disciplines involves 

lectures, practical and laboratory classes, work in 

small groups, which forms horizontal 

connections between applicants. Considerable 

attention is paid to individual work under the 

guidance of teachers when completing a course 

https://moodle.zp.edu.ua/
https://moodle.zp.edu.ua/
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project and a qualifying master’s thesis. Students 

are involved in independent research using the 

university’s resource base (library, computer 

classes). Students undertake pre-graduation 

practical training and prepare a master’s 
qualification thesis, which contributes to the 

development of practical and research skills in 

materials science, materials development and 

selection, the thermal and thermochemical 

treatment of metals and alloys, the control of 

their structure and properties, as well as the 

investigation, testing and optimisation of 

materials and technological processes, taking 

into account the service conditions of products. 
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Quality control of education involves control 

measures and analytical work on the analysis of 

their results. The results of the applicant's 

learning are assessed using control measures 

provided for by the educational program and 

programs of educational components on a 100-

point scale or on a two-point scale (passed - not 

passed). Positive grades for all forms of control 

are grades from 60 to 100 points on a 100-point 

scale and a grade of «passed» on a two-point 

scale. The limit of unsatisfactory learning 

according to the results of the final control is a 

grade below 60 points on a 100-point scale or a 

grade of «not passed» on a two-point scale. 

Obtaining a grade of 60 points and above implies 

obtaining positive grades for all mandatory types 

of current control specified by the educational 

program of the educational component. 

The assessment system consists of: 

- Current control, which is carried out in the 

form of oral questioning or written express 

control during practical classes and lectures, in 

the form of student speeches during discussions 

of issues in laboratory and practical classes, in 

the form of testing, solving problems, performing 

practical tasks, etc. 

- Semester final control in disciplines is a 

mandatory form of control of student academic 

achievements. It is carried out in accordance with 

the curriculum in the form of a semester test or 

exam within the terms established by the 

schedule of the educational process. Includes 
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semester examinations and pass/fail assessments, 

the defence of course projects, the defence of the 

internship report, and the public defence of the 

qualification thesis.  

Methods for assessing learning outcomes for 

individual educational components are 

developed and implemented in accordance with 

the «Regulations on the Organization of the 
Educational Process at the National University 

«Zaporizhzhia Polytechnic».  
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I%. The ability to solve complex tasks and 

problems in materials science in professional 

practice and/or during study, which involves 

conducting research and/or undertaking 

innovation and is characterised by uncertain 

conditions and requirements. 
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GC1. The ability to think abstractly, analyse and 

synthesise. 

GC2. The ability to apply knowledge in practical 

situations. 

GC3. The ability to develop and manage 

projects. 

GC4. The ability to communicate in a foreign 

language. 

GC5. The ability to work autonomously. 

GC6. The ability to work in a team. 

GC7. The ability to work in an international 

context. 

GC8. Commitment to environmental protection. 
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S%1. The ability to identify and formulate 
problems in the field of materials science and 

make effective decisions to address them. 

S%2. The ability to plan and conduct materials-

science research under laboratory and industrial 

conditions using modern experimental methods 

and techniques. 

S%3. The ability to develop new research 
methods and techniques based on the 

methodology of scientific inquiry and the 

specific characteristics of the problem under 

investigation. 
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S%4. The ability to assess and ensure the quality 
of the work performed. 

S%5. The ability to critically analyze and predict 

the characteristics of new and existing materials, 

as well as the parameters of their production, 

processing and use in products. 

S%6. The ability to understand and apply 
mathematical and numerical methods for 

modelling the properties, phenomena and 

processes of materials. 

S%7. The ability to assess the technical and 
economic efficiency of research, technological 

processes and innovative developments, taking 

into account uncertain conditions and 

requirements. 

S%8. The ability to clearly and unambiguously 
convey one’s knowledge, conclusions, and 
reasoning on matters of materials science and 

related issues to both specialists and non-

specialists, including learners. 

S%9. The ability to make a well-founded 

selection of technologies for the production, 

processing and testing of materials and products 

for specific service conditions. 

S%10. The ability to organize and conduct 

comprehensive testing of materials and products. 

S%11. The ability to apply a systems approach to 
solving applied problems related to the 

production, processing, service and end-of-life 

management of materials and products. 

S%12. The ability to develop and implement 
projects in materials science, as well as related 

interdisciplinary projects. 

1.7      #@>3@0<=V @57C;ьB0B8 =02G0==O (#$!) / Programme learning outcomes 

(PLO) 
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PLO1. Understand and apply the principles of 

systems analysis and cause-and-effect 

relationships between significant factors and 

scientific and technical solutions in the context of 

existing theories. 

PLO2. Identify, formulate and solve materials-

science problems and tasks. 

PLO3. Communicate fluently in the official 

language and in English, both orally and in 

writing, to discuss professional problems and 

results in materials science and a broader range 

of engineering issues, and to present research 

findings and innovative projects. 

PLO4. Apply digital technologies, specialised 

software and computer-modelling methods to 

analyze materials, predict their properties and 
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investigate technological heat-treatment 

processes. 

PLO5. Make effective decisions in new or 

unforeseen situations, taking into account their 

potential consequences; evaluate and compare 

alternatives; and assess technical, economic, 

environmental and legal risks. 

PLO6. Acquire scientific skills in engineering to 

conduct research successfully both under 

supervision and independently. 

PLO7. Develop and implement projects in 

materials science and related interdisciplinary 

fields; define objectives and required resources; 

plan activities; organize the work of a team of 

performers; and protect intellectual property. 

PLO8. Apply methods for protecting intellectual 

property objects created in the course of 

professional or scientific and technical activities. 

PLO9. Apply life-cycle assessment (LCA) 

methods, environmental auditing and 

sustainable-development approaches when 

developing new materials and implementing new 

technologies. 

PLO10. Present scientific material and 

arguments to a well-informed audience. 

PLO11. Use modern methods to identify, 

formulate and solve inventive problems in 

materials science. 

PLO12. Formulate and solve scientific and 

technical problems related to the selection of 

materials; their production, processing, thermal 

and thermochemical treatment; as well as the 

manufacture and quality control of mechanical 

engineering products. 

PLO13. Plan and conduct experimental 

materials-science research; select appropriate 

equipment and methodologies; perform 

statistical processing and analysis of 

experimental results; and substantiate 

conclusions. 

PLO14. Determine quality indicators for 

materials and mechanical engineering products, 

select appropriate control methods, and assess 

the conformity of materials with specified 

service requirements. 

PLO15. Justify the selection of materials and 

thermal and thermochemical treatment 

technologies; predict changes in their structure–
phase state and properties, taking into account 

the service conditions of machine parts, engines 

and power-generating equipment. 

PLO16. Effectively apply theoretical concepts of 
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management and business administration in 

practice. 

PLO17. Solve applied problems related to the 

production, processing, service and end-of-life 

management of materials and products. 

PLO18. Collect the necessary information using 

scientific and technical literature, databases and 

other sources, and analyze and evaluate it. 

PLO19. Develop an integrated design of new 

materials and products based on them, taking into 

account their service properties and conditions of 

use. 

1.8 $5AC@A=5 70157?5G5==O @50;V70FVW >A2VB=ь>W ?@>3@0<8 / Resource Support 

for the Implementation of the Educational Programme 
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The educational process under the Educational 

and Professional Programme is provided by the 

graduating Department of Physical Materials 

Science. The staffing of the Programme meets 

the requirements for the training of students at 

the second (master’s) level of higher education: 
more than 80 % of the academic staff members 

involved in delivering the Programme’s 
educational components hold academic degrees 

and academic titles, are employed by the 

University as their primary place of employment, 

and hold the positions of professor or associate 

professor. Their academic and professional 

qualifications, research activity and professional 

experience are aligned with the content of the 

educational components and the focus of the 

Educational and Professional Programme. All 

academic and research-and-teaching staff 

members demonstrate a level of research and 

professional activity that complies with the 

Licensing Conditions for Educational Activities. 

 0B5@V0;ь=> – B5E=VG=5 70157?5G5==O / Facilities and Equipment 
 0B5@V0;ь=>-B5E=VG=5 70157?5G5==O :0D54@8 
«(V78G=5 <0B5@V0;>7=02AB2>» 2V4?>2V40є 
28<>30< 4> ?@>20465==O >A2VB=ь>W 

The material and technical facilities of the 

Department of Physical Materials Science 

comply with the requirements for conducting 
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educational activities. Teaching and research are 

supported by classrooms equipped with 

multimedia facilities, computer laboratories, 

laboratories for heat treatment, X-ray analysis 

and metallography, physical research methods 

and electrical and radio materials, electron 

microscopy, high-temperature mechanical 

testing, and 3D modelling, as well as equipment 

and software provided by partner institutions and 

enterprises under cooperation agreements. 

Students also have access to sports halls and 

facilities, a medical centre, a library with reading 

rooms and an electronic catalogue, an assembly 

hall and catering facilities. Students who require 

accommodation are provided with places in 

university dormitories. 
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The Scientific Library is the official scientific 

and informational unit of the National University 

«Zaporizhzhia Polytechnic», one of the largest 

university libraries in the region. The library 

collection consists of about 900 thousand units of 

book products, abstracts, monographs, 

textbooks, manuals, materials on electronic 

media, including educational publications – more 

than 400 thousand copies, scientific – 
approximately 420 thousand copies, literary and 

artistic – more than 27 thousand copies. The 

library provides access to world information 

resources, in particular to the resources of 

Elsevier (SCOPUS), Web of Science, the 

Electronic Institutional Repository of National 

University «Zaporizhzhia Polytechnic», an 
archive of qualification theses, and educational 

and methodological materials 

(https://eir.zp.edu.ua/). The library has 

implemented an automated library and 

information system «UFD / Library». The library 
provides library and informational support for 

the educational and scientific and research 

activities of the university, ensures the cultural 

and educational work of the university. 

(http://library.zp.edu.ua/). In the field of 

knowledge G «Engineering, Production and 

Construction» the library fund contains more 
than 2 thousand titles of copies, 8 periodicals. 

The university is connected to the Ukrainian 

scientific and educational telecommunication 

https://eir.zp.edu.ua/
http://library.zp.edu.ua/
https://eir.zp.edu.ua/
http://library.zp.edu.ua/
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network URAN. The official website, which 

contains basic information about the university's 

activities https://zp.edu.ua. A page on the official 

website of the university in English, which 

contains basic information about the activities 

https://zp.edu.ua/en/. Department webpage: 

https://zp.edu.ua/department/fm/. 

To ensure the effective organization of the 

educational process, the «Educational Portal» 
automated system is in operation; it manages the 

educational process and provides functionality 

for selecting educational components: 

https://portal.zp.edu.ua/.  

Educational and methodological support has 

been developed: curricula, work programs for all 

academic disciplines, practical training 

programs, methodological materials for the final 

certification of higher education applicants have 

been approved in accordance with the established 

procedure. Access to educational materials is 

provided through the university-wide platform 

moodle.zp.edu.ua. 
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!0FV>=0;ь=8< B5E=VG=8< C=V25@A8B5B>< 
«�=V?@>2Aь:0 ?>;VB5E=V:0», !0FV>=0;ь=8< 
B5E=VG=8< C=V25@A8B5B>< ':@0W=8 
«�8W2Aь:89 ?>;VB5E=VG=89 V=AB8BCB V<5=V 
�3>@O %V:>@Aь:>3>», !0FV>=0;ь=8< 
C=V25@A8B5B>< «�ь2V2Aь:0 ?>;VB5E=V:0», 
!0FV>=0;ь=8< C=V25@A8B5B>< «"45Aь:0 
?>;VB5E=V:0». 

Higher education students have the 

opportunity to participate in the national credit 

mobility program: studying at higher education 

institutions - partners of NU «Zaporizhzhia 
Polytechnic» within Ukraine - in order to obtain 

credits of the European Credit Transfer and 

Accumulation System and relevant 

competencies, learning outcomes that will be 

recognized at NU «Zaporizhzhia Polytechnic». 
At the same time, the total period of study for 

such participants under credit mobility programs 

remains unchanged. 

The Department of Physical Materials 

Science is the responsible unit for the 

implementation of cooperation agreements with 

the National Technical University «Dnipro 
Polytechnic», the National Technical University 
of Ukraine «Igor Sikorsky Kyiv Polytechnic 

Institute», the National University «Lviv 
Polytechnic», the National University «Odesa 
Polytechnic». 

National credit mobility is regulated by the 

Regulations on the procedure for exercising the 

right to academic mobility of participants in the 

https://zp.edu.ua/
https://zp.edu.ua/en/
https://zp.edu.ua/department/fm/
https://portal.zp.edu.ua/
https://moodle.zp.edu.ua/
https://zp.edu.ua/
https://zp.edu.ua/en/
https://zp.edu.ua/department/fm/
https://portal.zp.edu.ua/
https://moodle.zp.edu.ua/


!0FV>=0;ь=0 :@548B=0 <>1V;ь=VABь 
@53;0<5=BCєBьAO #>;>65==O< ?@> ?>@O4>: 
@50;V70FVW ?@020 =0 0:045<VG=C <>1V;ь=VABь 
CG0A=8:V2 >A2VB=ь>3> ?@>F5AC !' «�0?>@V7ь:0 
?>;VB5E=V:0».  

educational process of NU «Zaporizhzhia 
Polytechnic».  

 V6=0@>4=0 :@548B=0 <>1V;ь=VABь / International credit mobility 
�4>1C20GV 28I>W >A2VB8 <0NBь <>6;82VABь 
1@0B8 CG0ABь C ?@>3@0<V <V6=0@>4=>W 
:@548B=>W <>1V;ь=>ABV: =02G0==O C 70:;040E 
28I>W >A2VB8 - ?0@B=5@0E ?>70 <560<8 
':@0W=8 7 <5B>N 74>1CBBO :@548BV2 
Є2@>?59Aь:>W :@548B=>W B@0=AD5@=>-
=0:>?8GC20;ь=>W A8AB5<8 B0 2V4?>2V4=8E 
:><?5B5=B=>AB59, @57C;ьB0BV2 =02G0==O, I> 
1C4CBь 287=0=V 2 !' «�0?>@V7ь:0 
?>;VB5E=V:0». #@8 Fь><C 7030;ь=89 ?5@V>4 
=02G0==O 4;O B0:8E CG0A=8:V2 70 ?@>3@0<0<8 
:@548B=>W <>1V;ь=>ABV 70;8H0єBьAO 
=57<V==8<.  V6=0@>4=0 :@548B=0 
<>1V;ь=VABь @53;0<5=BCєBьAO #>;>65==O< 
?@> ?>@O4>: @50;V70FVW ?@020 =0 0:045<VG=C 
<>1V;ь=VABь CG0A=8:V2 >A2VB=ь>3> ?@>F5AC 
!0FV>=0;ь=>3> C=V25@A8B5BC «�0?>@V7ь:0 
?>;VB5E=V:0», 0 B0:>6 4>3>2>@0<8 ?@> 
<V6=0@>4=C :@548B=C <>1V;ь=VABь 
!0FV>=0;ь=>3> C=V25@A8B5BC «�0?>@V7ь:0 
?>;VB5E=V:0» 7>:@5<0 7 KU Leuwen (�5;ь3VO), 
University of Stuttgart (!V<5GG8=0), 
Hochschule Offenburg (!V<5GG8=0), Gdańsk 
University of Technology (#>;ьI0) B0 V=H8<8. 
!0FV>=0;ь=89 C=V25@A8B5B «�0?>@V7ь:0 
?>;VB5E=V:0» є CG0A=8:>< ?@>3@0<8 
0:045<VG=>W <>1V;ь=>ABV Erasmus+KA1 
:@548B=0 <>1V;ь=VABь 4;O ABC45=BV2 
(https://zp.edu.ua/akademichna-mobilnis). 

Higher education students have the opportunity 

to participate in the international credit mobility 

program: studying at partner higher education 

institutions outside Ukraine in order to obtain 

credits of the European Credit Transfer and 

Accumulation System and relevant 

competencies, learning outcomes that will be 

recognized at National University «Zaporizhia 

Polytechnic». At the same time, the total period 

of study for such participants under credit 

mobility programs remains unchanged. 

International credit mobility is regulated by the 

Regulations on the procedure for exercising the 

right to academic mobility of participants in the 

educational process of the National University 

«Zaporizhzhia Polytechnic», as well as by 

agreements on international credit mobility of the 

National University Zaporizhzhia Polytechnic in 

particular with KU Leuwen (Belgium), 

University of Stuttgart (Germany), Hochschule 

Offenburg (Germany), Gdańsk University of 
Technology (Poland) and others. The National 

University «Zaporizhzhia Polytechnic» is a 
participant in the academic mobility program 

Erasmus+KA1 credit mobility for students 

(https://zp.edu.ua/akademichna-mobilnis). 

!02G0==O V=>75<=8E 74>1C20GV2 28I>W >A2VB8 / Studies of International Applicants 

for Higher Education 
'=V25@A8B5B <0є ?@02> 74V9A=N20B8 
?V43>B>2:C V=>75<=8E ABC45=BV2. !02G0==O 
V=>75<=8E 74>1C20GV2 28I>W >A2VB8 
@53;0<5=B>20=> #>;>65==O< ?@> 
>@30=V70FVN =01>@C B0 =02G0==O (AB06C20==O) 
V=>75<FV2 B0 >AV1 157 3@><04O=AB20 2 !' 
«�0?>@V7ь:0 ?>;VB5E=V:0» 2 @0<:0E 4VNG>3> 
=0FV>=0;ь=>3> 70:>=>402AB20 
(https://zp.edu.ua/wp-

content/uploads/docs/2024/09/pol_pro_org_nab

oru_ta_navch_inozemtsiv.pdf).  

The University is authorized to provide 

training for international students. The education 

of international higher education students is 

governed by the Regulations on the Organization 

of Admission and Training (Internship) of 

Foreigners and Stateless Persons at Zaporizhzhia 

Polytechnic National University 

(https://zp.edu.ua/wp-

content/uploads/docs/2024/09/pol_pro_org_nab

oru_ta_navch_inozemtsiv.pdf).   

 
 
 
 

https://zp.edu.ua/akademichna-mobilnis
https://zp.edu.ua/akademichna-mobilnis
https://zp.edu.ua/wp-content/uploads/docs/2024/09/pol_pro_org_naboru_ta_navch_inozemtsiv.pdf
https://zp.edu.ua/wp-content/uploads/docs/2024/09/pol_pro_org_naboru_ta_navch_inozemtsiv.pdf
https://zp.edu.ua/wp-content/uploads/docs/2024/09/pol_pro_org_naboru_ta_navch_inozemtsiv.pdf
https://zp.edu.ua/wp-content/uploads/docs/2024/09/pol_pro_org_naboru_ta_navch_inozemtsiv.pdf
https://zp.edu.ua/wp-content/uploads/docs/2024/09/pol_pro_org_naboru_ta_navch_inozemtsiv.pdf
https://zp.edu.ua/wp-content/uploads/docs/2024/09/pol_pro_org_naboru_ta_navch_inozemtsiv.pdf


2. #�$���� "%��&!�) �" #"!�!&��, �) �"��+!� #"%���"�!�%&Ь / 
LIST OF EDUCATIONAL COMPONENTS AND THEIR LOGICAL 

SEQUENCE 

2.1 #5@5;V: >A2VB=VE :><?>=5=BV2  / Components of educational programme 

�>4 
/Code 

>/: 

"A2VB=V :><?>=5=B8 (=02G0;ь=V 
48AF8?;V=8, :C@A>2V ?@>5:B8 (@>1>B8), 
?@0:B8:8, :20;VDV:0FV9=0 @>1>B0 B>I>) /  
Educational components of the EPP/ESP 

(academic disciplines, course projects 

(papers), internships, qualification work, etc.) 

�V;ь:VABь 
�@548BV2 
Є�&% / 
Number 

of ECTS 

credits 

(>@<0 
?V4AC<:>2>3> 
:>=B@>;N  / Final 

control form 

1 2 3 4 

"1>2’O7:>2V >A2VB=V :><?>=5=B8  / Compulsory educational components of the 

educational and professional program 

"�01 �=>75<=0 <>20 ?@>D5AV9=>3> A?@O<C20==O / 
Foreign Language for Professional Purposes  

3 
�0;V: / Final test 

"�02 '?@02;V==O @>728B:>< ?V4?@8є<AB20 / 

Enterprise Development Management  
3 

�:70<5= / Exam 

"�03 �81@0=V @>74V;8 DV78G=>3> 
<0B5@V0;>7=02AB20 / Selected Topics in 

Physical Materials Science 

3 

�0;V: / Final test 

"�04 %CG0A=V <0B5@V0;8 2 <0H8=>1C4C20==V B0 
B5E=>;>3VW WE >1@>1;5==O / Advanced 
Materials in Mechanical Engineering and 

Their Processing Technologies 

5 

�0;V:; :C@A>289 
?@>є:B / Final test; 

Course project 

"�05 &5@<>48=0<V:0 V :V=5B8:0 D07>28E 
?5@5B2>@5=ь / Thermodynamics and Kinetics 
of Phase Transformations 

4 

�:70<5= / Exam 

"�06 �=65=5@VO 68BBє2>3> F8:;C <0B5@V0;V2 / 
Materials Life-Cycle Engineering 

3 
�:70<5= / Exam 

"�07 �=B5;5:BC0;ь=0 2;0A=VABь / Intellectual 
Property 3 

�0;V: / Final test 

"�08  >45;N20==O <0B5@V0;V2 V ?@>F5AV2 
B5@<VG=>W >1@>1:8 / Modelling of Materials 
and Heat-Treatment Processes 

4 

�0;V: / Final test 



�>4 
/Code 

>/: 

"A2VB=V :><?>=5=B8 (=02G0;ь=V 
48AF8?;V=8, :C@A>2V ?@>5:B8 (@>1>B8), 
?@0:B8:8, :20;VDV:0FV9=0 @>1>B0 B>I>) /  
Educational components of the EPP/ESP 

(academic disciplines, course projects 

(papers), internships, qualification work, etc.) 

�V;ь:VABь 
�@548BV2 
Є�&% / 
Number 

of ECTS 

credits 

(>@<0 
?V4AC<:>2>3> 
:>=B@>;N  / Final 

control form 

1 2 3 4 

"�09 &5E=>;>3VW B0 >1;04=0==O B5@<VG=>W 
>1@>1:8 <5B0;V2 / Technologies and 
Equipment for Heat Treatment of Metals 

5 

�0;V:; :C@A>289 
?@>є:B / Final test; 

Course project 

"�10 &5E=V:0 V <5B>48:0 5:A?5@8<5=BC 2 
<0B5@V0;>7=02AB2V V B5@<VG=V9 >1@>1FV / 

Experimental Techniques and Methodology in 

Materials Science and Heat Treatment 

3 

�:70<5= / Exam 

"�11 #5@5448?;><=0 ?@0:B8:0 / Pre-graduate 

internship 
9 

�8D. 70;V: / 
Graded credit 

"�12 �20;VDV:0FV9=0 @>1>B0 / Qualification Thesis 
21 

�B5AB0FVO /  
Attestation 

�030;ь=89 >1AO3 >1>2’O7:>28E >A2VB=VE 
:><?>=5=BV2 / Total number of compulsory 

educational components 

66 

     �81V@:>2V >A2VB=V :><?>=5=B8 /  Elective educational components 

  

 

 

 

 

 

�� 

�8AF8?;V=8 7 :0D54@0;ь=>3> ?5@5;V:C 4;O 
>A2VB=VE ?@>3@0< 4@C3>3> @V2=O 28I>W 
>A2VB8 / Courses from the departmental list for 

second-level higher education study programs 
18 

�V4?>2V4=> 4> 
>1@0=8E 

:><?>=5=BV2 / 
According to the 

selected 

components 

�8AF8?;V=8 V7 7030;ь=>C=V25@A8B5BAь:>3> 
?5@5;V:C 4;O >A2VB=VE ?@>3@0< 4@C3>3> 
@V2=O 28I>W >A2VB8 / Courses from the 
university-wide list for second-level higher 

education programs 

6 

�V4?>2V4=> 4> 
>1@0=8E 

:><?>=5=BV2 / 
According to the 

selected 

components 

�030;ь=89 >1AO3 281V@:>28E >A2VB=VE 
:><?>=5=BV2 / Total volume of elective 

educational components 

24 



�>4 
/Code 

>/: 

"A2VB=V :><?>=5=B8 (=02G0;ь=V 
48AF8?;V=8, :C@A>2V ?@>5:B8 (@>1>B8), 
?@0:B8:8, :20;VDV:0FV9=0 @>1>B0 B>I>) /  
Educational components of the EPP/ESP 

(academic disciplines, course projects 

(papers), internships, qualification work, etc.) 

�V;ь:VABь 
�@548BV2 
Є�&% / 
Number 

of ECTS 

credits 

(>@<0 
?V4AC<:>2>3> 
:>=B@>;N  / Final 

control form 

1 2 3 4 

�030;ь=89 >1AO3 "## / Total volume of the EPP 90 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2.2 %B@C:BC@=>-;>3VG=0 AE5<0 >A2VB=ь>W ?@>3@0<8 / Structural and logical 

scheme of the educational program 

 

 
 

 



3 ("$ � �&�%&�*�� ��"�'��+�� ��Щ"� "%��&� / THE FORM OF 

ATTESTATION FOR DEGREE PURSUERS 

 
 

(>@<8 0B5AB0FVW 
74>1C20GV2 28I>W 
>A2VB8 / Forms of 

attestation of higher 

education students 

�B5AB0FVO 74V9A=NєBьAO C D>@<V ?C1;VG=>3> 70E8ABC 
:20;VDV:0FV9=>W @>1>B8. / Attestation is conducted in the form of a 

public defense of the qualification work (master’s thesis). 

�8<>38 4> 
:20;VDV:0FV9=>W 

@>1>B8 / Requirements 

for the qualification 

work 

�20;VDV:0FV9=0 @>1>B0 ?>28==0 ?5@5410G0B8 @>72’O70==O 
A:;04=>W 7040GV 4>A;V4=8Fь:>3> B0/01> V==>20FV9=>3> E0@0:B5@C C 
AD5@V <0B5@V0;>7=02AB20. $>1>B0 =5 ?>28==0 <VAB8B8 0:045<VG=>3> 
?;03V0BC, D01@8:0FVW 01> D0;ьA8DV:0FVW B0 ?V4;O30є ?5@52V@FV 
2V4?>2V4=> 4> 2=CB@VH=VE =>@<0B82=8E 4>:C<5=BV2 C=V25@A8B5BC. 
�20;VDV:0FV9=0 @>1>B0 ?>28==0 1CB8 ?V4?8A0=0 :20;VDV:>20=8< 
5;5:B@>==8< ?V4?8A><, >?@8;N4=5=0 2 V=AB8BCFV9=><C @5?>78B>@VW 
!' «�0?>@V7ь:0 ?>;VB5E=V:0» 4> WW 70E8ABC C <0H8=>7G8BC20;ь=><C 
D>@<0BV, =0 ?>ABV9=V9 >A=>2V, 7 =040==O< 2V;ь=>3> 4>ABC?C 4> =5W 157 
?@>E>465==O 02B5=B8DV:0FVW. 

The qualification thesis must address the solution of a complex 

research and/or innovation task in the field of materials science. It must 

not contain academic plagiarism, fabrication or falsification and is subject 

to verification in accordance with the University’s internal regulations. 
The qualification thesis must be signed with a qualified electronic 

signature and published in the institutional repository of Zaporizhzhia 

Polytechnic National University before its defence in a machine-readable 

format, on a permanent basis, with open access provided without 

authentication.  

�>:C<5=B, I> 
2840єBьAO =0 >A=>2V 

CA?VH=>3> 
?@>E>465==O 

0B5AB0FVW / Document 

issued upon successful 

completion of the 

attestation 

!0 ?V4AB02V @VH5==O 5:70<5=0FV9=>W :><VAVW !' «�0?>@V7ь:0 
?>;VB5E=V:0» ?@8AC46Cє ABC?V=ь <03VAB@0 B0 2840є 48?;>< <03VAB@0 7 
<0B5@V0;>7=02AB20 >A>1V, O:0 ?@>45<>=AB@C20;0 2V4?>2V4=VABь 
@57C;ьB0BV2 =02G0==O 28<>30< >A2VB=ь>-?@>D5AV9=>W ?@>3@0<8 
« 0B5@V0;>7=02AB2> B0 B5@<VG=0 >1@>1:0 <5B0;V2». 

Based on the decision of the Examination Committee, NU 

«Zaporizhzhia Polytechnic» awards the Master’s degree and issues a 

Master’s diploma in Materials Science to a person who has confirmed 

that their learning outcomes meet the requirements of the Educational and 

Professional Program «Materials Science and Heat Treatment of Metals». 
 

 

 
 
 
 
 
 
 
 
 
 



 

6  �&$�*/ ���#"���!"%&� �" #�&�!&!"%&�� ��#'%�!��� 

"%��&!�  �" #"!�!&�  "%��&!Ь"� #$"�$� � / MATRIX OF 

CORRESPONDENCE BETWEEN GRADUATE COMPETENCIES AND 

EDUCATIONAL COMPONENTS OF THE EDUCATIONAL PROGRAMME 
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7  �&$�*/ ���#"���!"%&� #$"�$� !�) $��'�Ь&�&�� 

!��+�!!/ (#$!) "%��&!�  �" #"!�!&�  "%��&!Ь"� #$"�$� � 

/ MATRIX OF CORRESPONDENCE BETWEEN PROGRAM LEARNING 

OUTCOMES AND EDUCATIONAL COMPONENTS OF THE EDUCATIONAL 

PROGRAMME 
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8  �&$�*/ ���#"���!"%&� #$"�$� !�) $��'�Ь&�&�� 

!��+�!!/ &� �" #�&�!&!"%&�� / MATRIX OF 

CORRESPONDENCE BETWEEN PROGRAM LEARNING OUTCOMES 

AND COMPETENCIES 
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#$!10/ 

PLO10 
               +     

#$!11/ 

PLO11 
+        +    +        

#$!12/ 

PLO12 
       +  +   +    + + +  

#$!13/ 

PLO13 
         +   + +    +   

#$!14/ 

PLO14 
         +  +      +   

#$!15/ 

PLO15 
 +           + +     +  

#$!16/ 

PLO16 
 +    +         +     + 

#$!17/ 

PLO17 
 +           +    +  +  

#$!18/ 

PLO18 
   +  +     +          

#$!19/ 

PLO19 
+ +       + +   + +      + 
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