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2. EXPECTED LEARNING EFECTS 
	After graduating from the 2nd degree with an academic profile

in the field of Computer Science:



	Symbol
	Directional learning effects
	Reference

for universal characteristics PRK
	Reference to second degree characteristics PRK

	KNOWLEDGE

	IF2A_W01
	Student has an extended and in-depth knowledge of some branches of mathematics, including elements of plurality theory, discrete and applied mathematics, including mathematical methods for the analysis and synthesis of digital signal processing and image processing algorithms
	P7U_W
	P7S_WG

	IF2A_W02
	Student has an extended knowledge of the mathematical basis of information theory, algorithm theory and cryptography and their practical applications.
	P7U_W
	P7S_WG

	IF2A_W03
	Student has knowledge of computer architecture, as well as parallel computer, multi-processor computer and microcomputers.
	P7U_W
	P7S_WG

	IF2A_W04
	Student has knowledge of modern programming techniques: (object-oriented, concurrent, parallel, functional languages).
	P7U_W
	P7S_WG

	IF2A_W05
	Student has extensive knowledge covering methods of analysis and processing of information used in computational intelligence and knowledge engineering.
	P7U_W
	P7S_WG

	IF2A_W06
	Student has a thorough knowledge of methodologies and techniques for analysis, design, modelling, testing, production and maintenance of software and is familiar with procedural, functional and object-oriented programming techniques and the importance of code quality. 
	P7U_W
	P7S_WG

	IF2A_W07
	Student has a structured and theoretically underpinned knowledge of the devices included in computer networks, including wireless networks, and the architecture and configuration of these devices in local and wide area networks.
	P7U_W
	P7S_WG

	IF2A_W08
	Student is familiar with the current state and latest trends in IT development; he is able to use information and communication technologies, including software engineering applications.
	P7U_W
	P7S_WG

	IF2A_W09
	Student has knowledge of computer graphics and image processing methods.
	P7U_W
	P7S_WG

	IF2A_W10
	Student has a thorough knowledge of the methods of searching and collecting information and data mining.
	P7U_W
	P7S_WG

	IF2A_W11
	Student has a structured knowledge of decision support systems and other artificial intelligence systems.
	P7U_W
	P7S_WG

	IF2A_W12
	Student has a thorough knowledge of data security in computer systems.
	P7U_W
	P7S_WG

	IF2A_W13
	Student has basic knowledge to understand social, economic, law and other non-technical conditions of engineering activity, he knows the basic rules of health and safety at work applicable in computer science.
	P7U_W
	P7S_WK

	IF2A_W14
	Student has an extensive knowledge of intellectual property protection and patent law.
	P7U_W
	P7S_WK

	IF2A_W15
	Student has knowledge of how individual forms of individual business operate.
	P7U_W
	P7S_WK

	IF2A_W16
	Student has detailed knowledge of the theoretical and practical aspects of electronics, computer system architecture and operating systems.
	P7U_W
	P7S_WG

	IF2A_W17
	Student has detailed knowledge of network technologies.
	P7U_W
	P7S_WG

	IF2A_W18
	Student knows and understands the processes of designing and operating information systems, as well as the methods and techniques used in designing and operating, including methods of artificial intelligence, graphics and human-computer communication, embedded systems.
	P7U_W
	P7S_WG

	SKILLS

	IF2A_U01
	Student has the ability to obtain information from literature, Internet sources, databases and other sources; he/she is able to analyse, interpret and filter information in order to draw conclusions and formulate opinions, and use it in the development of information systems.
	P7U_U
	P7S_UW

	IF2A_U02
	Student has the ability to work individually and, in a team, is able to manage a small team, is able to develop and implement a work schedule to ensure that deadlines are met.
	P7U_U
	P7S_UO

	IF2A_U03
	Student is able to prepare detailed documentation concerning the implementation of the project task and to prepare the results of the implementation of this task.
	P7U_U
	P7S_UK

	IF2A_U04
	Student is able to prepare and present an oral presentation on the implementation of the project task and lead a discussion on the presented presentation.
	P7U_U
	P7S_UK

	IF2A_U05
	Student can identify and implement a self-study process in order to improve professional competence
	P7U_U
	P7S_UU

	IF2A_U06
	Student can use English to a sufficient degree of communication, reading with understanding of technical documentation and giving a short presentation on the implementation of the project task (skills required for level B2+ of the Common European Framework of Reference for Languages).
	P7U_U
	P7S_UK

	IF2A_U07
	Student is able to create a mathematical model in the field of computer science and analyse the formal description.
	P7U_U
	P7S_UW

	IF2A_U08
	Student can use familiar methods and mathematical models to solve project tasks, e.g. to analyse and evaluate the operation of electronic, mechanical and other systems.
	P7U_U
	P7S_UW

	IF2A_U09
	Student can design, build, run and test an electronic system
	P7U_U
	P7S_UW

	IF2A_U10
	Student can see, when formulating and resolving tasks involving the design of components, systems, their non-technical, legal and economic aspects.
	P7U_U
	P7S_UW

	IF2A_U11
	Student knows and applies health and safety rules.
	P7U_U
	P7S_UW

	IF2A_U12
	Student knows how to configure communication devices and construct a local and wide area network and select the appropriate network service for a specific implementation and equipment.
	P7U_U
	P7S_UW

	IF2A_U13
	Student is able to design and implement an algorithm that performs a specific programming task.
	P7U_U
	P7S_UW

	IF2A_U14
	Student use the commands and syntax of high- and low-level programming languages and relevant development environments.
	P7U_U
	P7S_UW

	IF2A_U15
	Student has ability to apply typical IT methods and tools to practical tasks
	P7U_U
	P7S_UW

	IF2A_U16
	Student is able to build software of a given application, including a multimedia one, choosing and using the right design method and tools.
	P7U_U
	P7S_UW

	IF2A_U17
	Student can design and create artificial intelligence systems, including decision support and computational intelligence.
	P7U_U
	P7S_UW

	IF2A_U18
	Student can design and modify systems for data mining: collecting, grouping and retrieving information, can effectively use different methods of data mining and manipulation in database systems.
	P7U_U
	P7S_UW

	IF2A_U19
	Student is able to design and practically apply solutions ensuring data security in IT systems.
	P7U_U
	P7S_UW

	IF2A_U20
	Student is able to design and make an IT system by defining basic structural and object models of the designed system and full documentation of works.
	P7U_U
	P7S_UW

	IF2A_U21
	Student knows and is able to use tools to support design work.
	P7U_U
	P7S_UW

	IF2A_U22
	Student can effectively use different methods of data mining and manipulation in database systems.
	P7U_U
	P7S_UW

	SOCIAL COMPETENCE

	IF2A_K01
	Student knows the possibilities and ways of continuous further education beyond the scope of the second-degree material and understands the need to improve professional, personal and social competences. 
	P7U_K
	P7S_KK

	IF2A_K02
	Student is aware of the effects of civilization related to scientific and technical progress and the related activities of his Master's degree in computer science, including its impact on the living conditions of society and the environment.
	P7U_K
	P7S_KO

	IF2A_K03
	Student can manage a group implementing an IT project and act as an inspiring mentor for those with whom he works. 
	P7U_K
	P7S_KK

	IF2A_K04
	Student can set the operational and strategic objectives of an IT project, determine the priorities of tasks related to its implementation and control its progress.
	P7U_K
	P7S_KK

	IF2A_K05
	Student can act in a professional manner and observe professional ethics, including aspects related to the protection of intellectual property and respect for diversity of views.
	P7U_K
	P7S_KO

	IF2A_K06
	Student can identify new design and business challenges, including those related to innovation in IT projects.
	P7U_K
	P7S_KK

	IF2A_K07
	Student is aware of his role as an educated master's degree in computer science in the local society, in particular as regards the promotion of modern IT solutions, their impact on improving the quality of life of the region's inhabitants and the quality and competitiveness of their work, but also with the identification of the risks they pose; he is able to formulate and convey the acquired knowledge, information and opinions in a way that is understandable for the average user of IT systems.
	P7U_K
	P7S_KR


Explanatory note: 

The following aspects are taken into consideration in the directional learning effects:
1) universal characteristics of PRK levels, related to qualifications on 6-th or 7-th level, described in the Polish Law „O Zintegrowanym Systemie Kwalifikacji (Dz.U.2016.64)” i.e. On Integrated System of Qualifications;
2) all characteristics of learning effects, related to qualifications on 6-th or 7-th level, described in the ordinance of the Ministry of Science and Higher Education (MNiSW) „w sprawie charakterystyk drugiego stopnia efektów uczeni się (…) (Dz.U.2018.2218)” i.e. On characteristics of learning effects for the second-level studies:

3) lerning effecs related to  foreign language knowledge;

4) for the direction of studies where graduate student receives titles of ‘enginneer’ or ‘master of engineering’ full range of learning effects leading to achieving engineering competences, related to qualifications on 
6-th or 7-th level.
Explanation of symbols of  LEARNING EFFECTS  (given in the left column of the tables) (see also the example given at the very end):

D – symbol of the direction of studies (underneath all direction of studies taught in the University of Bielsko-Biała are listed); L – level of studies desrcribed by a digit 1 or 2 (1 – first level /bachelor, engineer/, 2 – second level /master, master of engineering/); Pr – profile, descibed by a capital letter: A (general academic) or P (practical); sign _ (underscore, low dash) – which separates ‘symbols of direction, level and profile of studies’ from the characters determining the category of LEARNING EFFECTS, where: W – category „knowledge”, 
U – category „skills”, K – category „social competences”; digits given after the categories of effects mean numbers of the consecutive effects within the particular/separate category (digits 1-9 are preceded by the digit 0).

Symbols of direction of studies at the University of Bielsko-Biała: 

AR – automation and robotics, BD – civil engineering,  FFA – english philology, FFH – spanish philology, 
FFS – slavic philology, FP – polish philology, IF – informatics (computer science), IM – materials engineering, IS – environmental engineering, MBM – mechanical engineering, OS – environment protection, 
PD – pedagogics, PL – nursery, RM – emergency/rescue medical services, SC – sociology, TR – transport, 
WL – textile engineering, ZIP – production management and engineering, ZR – management, ZP – public health.  
Example of the code of LEARNING EFFECT: 
The symbol AR1A_W01 means:  direction of studies automation and robotics (AR) first level studies (1) „so called” general academic profile (A), learning effect related to category  „knowledge” (W) number first (01).
