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1 K_WG01

has knowledge in mathematics concerning: algebra, 
mathematical analysis, probability theory and selected 
numerical methods, including the knowledge necessary for:

 –modeling and analysis of mechanical systems;
 –performing calculations in the design of technological 

processes;
description and prediction of operating characteristics of 
technical equipment, technical facilities and systems;

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2 K_WG02

has knowledge in the area of physics, including the basics 
of mechanics, thermodynamics, optics, electricity and 
magnetism, nuclear physics, solid state physics and 
elements of quantum physics, including the knowledge 
needed to understand, describe and use physical 
phenomena in the design, manufacturing and operation of 
mechanical systems;

1 1 1 1 1 1 1 1 1 1 1 1

3 K_WG03
has the basic knowledge in the area of chemistry needed to 
understand and describe the phenomena occurring in the 
manufacture and operation of machine components;

1

4 K_WG04
knows and understands the principles of engineering 
graphics and the tools used in the preparation of technical 
documentation;

1 1 1 1 1 1 1 1 1 1

5 K_WG05

has a well-organized, theoretically based knowledge in the 
area of statics of rigid body systems and rigid body 
kinematics and dynamics, and has a basic knowledge of 
vibration and noise;

1 1 1 1 1 1 1 1 1

6 K_WG06 has knowledge in the area of strength analysis of basic me-
chanical structures;

1 1 1 1 1 1 1 1

7 K_WG07

has an elementary knowledge of fluid mechanics and tech-
nical thermodynamics required to understand the construc-
tion and operation of mechanical, mechatronic or power 
equipment;

1 1

8 K_WG08
has elementary knowledge of electrical engineering, elec-
tronics, automatics, and computer science in applications in 
mechanics, mechatronics, or power engineering;

1 1 1 1 1 1 1 1

9 K_WG09 knows and understands the principles of design of machine 
parts, mechanical structures and power equipment;

1 1 1 1 1 1 1 1 1 1 1 1

10 K_WG10
knows and understands selected issues of mechanical engi-
neering, operation, condition diagnoss, repair technology 
and safe operation;

1 1 1 1 1 1 1 1 1

11 K_WG11
has knowledge of computer-aided design, manufacturing 
and operation of mechanical, mechatronic or power ma-
chines and equipment;

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

12 K_WG12

has a basic knowledge of metrology, knows and 
understands the methods of measurement of basic 
quantities characteris-tic of mechanical and equipment 
engineering, knows the calculation methods and computer 
tools necessary for the analysis of experimental results;

1 1 1 1 1 1 1 1

13 K_WG13 has knowledge of engineering materials, their research and 
forming technologies;

1 1 1 1 1 1 1 1 1

14 K_WG14
has basic knowledge of development trends in the area of 
design, manufacturing, construction and operation of ma-
chinery and equipment;

1 1 1 1 1 1 1 1 1 1 1 1 1 1

15 K_WG15 has a basic knowledge of the life cycle of mechanical, 
mechatronic or power machinery and equipment;

1 1 1 1

16 K_WG16

knows and understands the basic methods, techniques and 
tools required for solving simple engineering tasks in the ar-
ea of construction, manufacturing technology and operation 
of machinery;

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

17 K_WG17
has elementary knowledge of numerical methods used in 
simulation and analysis of mechanical systems, as well as in 
the process of their design, manufacturing and operation;

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

18 K_WG18
has basic knowledge of the basics of mechatronics, industri-
al mechatronics, automotive mechatronics, PLCs and indus-
trial automatic control structures;

1 1 1 1

19 K_WG19
has basic knowledge of industrial sensors, automotive sen-
sors, robotics, and the construction, programming and con-
trol of robots and manipulators;

1 1 1 1 1 1

20 K_WK20
knows the basic legal, economic, environmental and other 
non-technical conditions related to professional activity, 
including the development of individual entrepreneurship;

1 1 1 1 1 1

21 K_WK21
has basic knowledge of management, including quality man-
agement, production management, logistics and conducting 
business activity; 

1 1

22 K_WK22
knows and understands the concepts and principles in the 
area of the protection of industrial property and copyright 
law.

1 1 1

23 K_WK23
understands the impact of social and civilization changes on 
the lifestyle of local, regional, national and world 
communities.

1 1 1 1

24 K_UW01

is able to acquire information from the literature, databases 
and other sources, including in English or another foreign 
language; is able to integrate obtained information, interpret 
it, as well as draw conclusions and formulate and justify 
opinions

1 1 1 1 1 1 1 1 1 1 1 1 1

25 K_UW02 can use analytical, simulation and experimental methods to 
formulate and solve engineering tasks.

1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

26 K_UW03 is able to perceive their system and non-technical aspects 
when formulating and solving engineering tasks;

1 1 1

27 K_UW04
is able to make a preliminary economic analysis of the engi-
neering activities undertaken in the design, manufacture and 
operation of machinery and equipment;

1 1 1

28 K_UW05
is able to use computer methods in solving engineering 
tasks in the field of design, manufacturing and operation of 
ma-chinery and equipment;

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

29 K_UW06 can use measurement apparatus and methods of 
estimating measurement errors;

1 1 1 1 1 1 1 1 1 1 1

30 K_UW07

is able to critically analyze how things work and evaluate ex-
isting technical solutions, equipment, facilities, systems, pro-
cesses and services in the construction, manufacture and 
op-eration of machinery and equipment;

1 1 1 1 1 1 1 1 1 1

31 K_UW08
is able to identify and formulate specifications for simple 
engineering tasks of a practical nature in the design, manu-
facture and operation of machinery and equipment;

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

32 K_UW09

is able to assess the suitability of routine methods and tools 
for solving a simple engineering task of a practical nature in 
the design, manufacture and operation of machinery and 
equipment, and select and apply the appropriate method 
and tools;

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

33 K_UW10

is able to, according to the given specification, design and 
implement a simple device, object, system or process, typi-
cal of the process of designing, manufacturing and 
operating machinery and equipment, using appropriate 
methods, tech-niques and tools;

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

34 K_UW11 can select appropriate engineering materials for the correct 
operation of machinery and equipment;

1 1 1 1 1 1 1 1 1

35 K_UW12
is able to use information and communication technologies 
appropriate for the performance of tasks in the design, man-
ufacture and operation of machinery and equipment;

1 1 1 1 1 1 1 1 1 1 1

36 K_UW13
can plan and conduct experiments, including measurements 
and computer simulations, interpret the results obtained and 
draw conclusions;

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

37 K_UW14
is able to use relevant databases in the process of 
designing, manufacturing and operating machinery and 
equipment;

1 1 1 1 1 1 1 1 1 1 1 1

38 K_UK15 can communicate using a variety of techniques in profes-
sional and other settings

1 1 1 1

39 K_UK16
is able to prepare a study of problems of basic engineering 
issues in Polish, also in English or another foreign language 
recognized as the language of international communication;

1 1 1 1 1 1 1 1

40 K_UK17

is able to produce coherent oral and written statements in 
English or another foreign language recognized as a 
language of international communication at the B2 level, 
including on engineering issues;

1 1 1 1 1

41 K_UK18

is able to search, analyze and use information from sources 
in English or another foreign language recognized as the lan-
guage of international communication at the B2 level, in-
cluding the design, manufacture and operation of machinery 
and equipment;

1 1 1 1 1

42 K_UO19

is able to work and interact in a group speaking English or 
another foreign language recognized as a language of inter-
national communication at the B2 level, including in the 
scope relevant to the field of study, taking various roles;

1 1 1 1 1 1 1

43 K_UO20 is able to cooperate and act in a group, taking on different 
roles;

1 1 1 1 1 1 1 1 1 1 1 1 1

44 K_UU21
is aware of the need of life-long learning and is able to 
choose learning methods appropriate for himself/ herself 
and others.

1 1 1 1 1 1 1 1 1 1 1 1

45 K_KK01

is ready to complete and critically evaluate specialized 
knowledge and is able to select  sources of knowledge and 
methods of learning appropriate for himself/herself and oth-
ers;

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

46 K_KK02
is willing to comprehensively analyze and effectively carry 
out assigned tasks, and in the event of difficulties in solving 
them, use expert opinion;

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

47 K_KO03
is aware of the non-technical aspects of the activities of a 
mechanical engineer, including, but not limited to, its social 
consequences and impact on the environment;

1 1 1 1 1 1 1 1 1 1 1 1 1 1

48 K_KO04

is aware of the responsibility associated with decisions, 
made in the framework of engineering activities, especially 
in terms of his/her own safety and the safety of others and 
protection of the environment;

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

49 K_KO05
is willing to demonstrate entrepreneurship and ingenuity in 
activities related to the implementation of professional 
tasks;

1 1 1 1 1 1 1 1 1 1

50 K_KR06

is aware of the importance of the social role of the engineer 
and the need to take part in providing the public with reliable 
information and opinions on the achievements of technolo-
gy and other aspects of technology, especially in the field of 
mechanics, construction and operation of machinery and 
equipment;

1 1 1 1 1 1

51 K_KR07
is aware of the importance of professional conduct, adher-
ence to professional ethics and respect for diversity of 
views and cultures.

1 1 1 1 1 1

SOCIAL COMPETENCES   (K)

SKILLS  (U)

KNOWLEDGE  (W)

Course (name)

The field of the study: Mechanics and machine construction

M
a

th
e

m
a

tics

P
h

ysics

C
h

e
m

istry

E
n

g
in

e
e

rin
g

 m
e

ch
a

n
ics I

S
tre

n
g

th
 o

f m
a

te
ria

ls

F
lu

id
 m

e
ch

a
n

ics

F
u

n
d

a
m

e
n

ta
ls o

f T
e

ch
n

ica
l 

T
h

e
rm

o
d

yn
a

m
ics

E
n

g
in

e
e

rin
g

 g
ra

p
h

ics

M
a

te
ria

ls scie
n

ce

T
h

e
o

ry o
f m

a
ch

in
e

s

E
n

viro
n

m
e

n
ta

l m
a

n
a

g
e

m
e

n
t 

a
n

d
 e

co
lo

g
y

W
o

rk sa
fe

ty a
n

d
 e

rg
o

n
o

m
ics

T
e

ch
n

o
lo

g
ie

s o
f In

d
u

stry 4
.0

E
xp

e
rim

e
n

t th
e

o
ry

3
D

 C
A

D
 syste

m
s

M
a

n
u

fa
ctu

rin
g

 e
n

g
in

e
e

rin
g

M
e

tro
lo

g
y a

n
d

 m
e

a
su

re
m

e
n

t 
syste

m
s

E
le

ctrica
l e

n
g

in
e

e
rin

g
 a

n
d

 
e

le
ctro

n
ics

F
in

ite
 e

le
m

e
n

t m
e

th
o

d
 I

F
u

n
d

a
m

e
n

ta
ls o

f te
ch

n
ica

l 
d

ia
g

n
o

stics

T
ra

n
sm

issio
n

 syste
m

 d
e

sig
n

M
e

ch
a

tro
n

ics a
n

d
 

a
u

to
m

a
tics

M
a

ch
in

e
 co

n
stru

ctio
n

 
te

ch
n

o
lo

g
y

F
u

n
d

a
m

e
n

ta
ls o

f m
a

ch
in

e
 

d
e

sig
n

P
ro

g
ra

m
m

in
g

 a
n

d
 n

u
m

e
rica

l 
m

e
th

o
d

s

E
le

ctive
 p

ro
je

ct

K
in

e
m

a
tics a

n
d

 d
yn

a
m

ics o
f 

m
u

ltib
o

d
y syste

m
s

M
e

ch
a

n
ics o

f stru
ctu

re
s

M
e

ch
a

n
ica

l vib
ra

tio
n

C
o

m
p

u
te

r a
id

e
d

 d
e

sig
n

F
in

ite
 e

le
m

e
n

t m
e

th
o

d
 II

S
o

ftw
a

re
 p

a
cka

g
e

s in
 

m
e

ch
a

n
ics

3
D

 p
rin

tin
g

C
o

m
p

u
te

r A
n

a
lysis o

f 
S

tru
ctu

re
s

N
u

m
e

rica
l m

o
d

e
lin

g
 o

f h
e

a
t-

flo
w

 p
ro

b
le

m
s

In
d

u
stria

l C
o

n
tro

lle
rs P

L
C

S
e

n
io

r p
ro

je
ct

O
p

tim
iza

tio
n

 o
f co

n
stru

ctio
n

E
m

b
e

d
d

e
d

 syste
m

s

N
u

m
e

rica
l m

o
d

e
lin

g
 o

f flu
id

 - 
stru

ctu
re

 in
te

ra
ctio

n

A
p

p
lica

tio
n

 o
f C

A
D

/C
A

E
 

syste
m

s

E
R

P
 syste

m
s

S
yste

m
 e

n
g

in
e

e
rin

g

In
d

u
stria

l ro
b

o
ts

M
e

a
su

re
m

e
n

ts a
n

d
 a

n
a

lysis 
o

f sig
n

a
ls

R
e

ve
rse

 e
n

g
in

e
e

rin
g

S
p

e
cia

l te
ch

n
o

lo
g

ie
s

F
u

n
d

a
m

e
n

ta
ls o

f 
n

a
n

o
te

ch
n

o
lo

g
y

D
im

e
n

sio
n

a
l a

n
a

lysis o
f th

e
 

co
n

stru
ctio

n

C
N

C
 m

a
ch

in
e

 to
o

ls

M
a

ch
in

in
g

 b
y cu

ttin
g

 a
n

d
 

cu
ttin

g
 to

o
ls

M
e

a
su

re
m

e
n

t syste
m

s a
n

d
 

u
n

ce
rta

in
ty e

stim
a

tio
n

A
d

va
n

ce
d

 so
lid

 m
o

d
e

llin
g

 in
 

C
A

D
 syste

m
s

D
e

sig
n

 o
f e

n
e

rg
y d

e
vice

s

S
tu

d
e

n
t p

ro
je

ct

M
o

d
e

rn
 co

n
stru

ctio
n

a
l 

m
a

te
ria

ls

C
A

M
 syste

m
s

T
h

e
o

ry o
f m

e
ch

a
n

ism
s a

n
d

 
m

a
ch

in
e

s

P
ro

g
ra

m
m

in
g

 o
f C

N
C

 
m

a
ch

in
e

 to
o

ls

D
e

sig
n

 o
f te

ch
n

o
lo

g
ica

l 
in

stru
m

e
n

ta
tio

n

D
e

sig
n

 o
f te

ch
n

o
lo

g
ica

l 
p

ro
ce

sse
s o

f m
a

ch
in

e
 p

a
rts

M
o

d
e

llin
g

 a
n

d
 a

n
a

lysis o
f 

stru
ctu

re
s

S
e

n
io

r p
ro

je
ct

S
u

rfa
ce

 e
n

g
in

e
e

rin
g

C
o

m
p

o
site

 p
ro

d
u

cts 
te

ch
n

o
lo

g
y

M
e

th
o

d
s o

f m
a

te
ria

ls te
stin

g

A
u

to
m

a
tio

n
 o

f m
a

n
u

fa
ctu

rin
g

 
p

ro
ce

sse
s

Q
u

a
lity m

a
n

a
g

e
m

e
n

t 
syste

m
s

M
a

ch
in

e
 co

n
stru

ctio
n

T
rib

o
lo

g
y in

 m
a

ch
in

e
 

e
n

g
in

e
e

rin
g

T
h

e
 le

g
a

l a
n

d
 e

co
n

o
m

ica
l 

a
sp

e
cts o

f e
n

tre
p

re
n

e
u

rsh
ip

S
u

b
je

cts in
 th

e
 h

u
m

a
n

itie
s o

r 
so

cia
l scie

n
ce

s

P
ro

te
ctio

n
 o

f in
d

u
stria

l 
p

ro
p

e
rty a

n
d

 co
p

yrig
h

t

F
o

re
ig

n
 la

n
g

u
a

g
e

P
h

ysica
l e

d
u

ca
tio

n

A
p

p
re

n
tice

sh
ip

 

D
ip

lo
m

a
 se

m
in

a
r

P
re

p
a

ra
tio

n
 a

n
d

 su
b

m
issio

n
 

o
f th

e
 d

ip
lo

m
a

 th
e

sis
Educational level: first - cycle studies
Lovel of qualificationsi (PRK): 6
Education profile: general academic
The field of engineering and technical sciences
Science discpiline: mechanical engineering

No.

Symbol of the 
field of study 

learning 
outcomes (EKK)

Study learning outcomes (KEU)


