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Critical and Creative Thinking

Code:  GEN_1_019.300

ECTS:  3

Number of hours: 45 (lecture: 15, classes: 15, project: 15)

Assi gnments type: Z/E

Course descri pti on:

Various errors of thinking (irrationality) that are expressions of various prejudices. Overview of
methods of critical thinking that are meant to protect us from errors of judgment. Overview of various
heuristic methods that may be used individually or by teams, during properly managed group sessions.
Being a modern professional (e.g. a scientist, consultant, official or entrepreneur) means that you must
both be aware of the philosophical foundation of the empirical approaches used, as well as be able to
apply various quantitative methods to the analysis of phenomena. The approach to these issues will be
typical of practitioners, not of philosophers or logicians: we avoid philosophical jargon and try to get
around without the formalism of logic. The human mind functions according to different methods,
because it must deal with unpredictability of events in life. In some situations it is possible to rely on
algorithms, and in other situations heuristic methods are effective, based on approximate judgments,
incomplete information about the problem to be solved, lack of time for analysis and complexity of the
problem (the so-called bounded rationality). Creative thinking can be based on heuristic methods. This
course discusses a number of heuristic methods used in both individual and group work.

Content: 
1. Logic and logical fallacies. 
2. Heuristic methods and creativity. 
3. Superstitions. 
4. Review of psychological experiments related to cognition. 
5. Constructive criticism: problem solving.
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IT Tools

Code:  ICT_1_007.300

ECTS:  3

Number of hours: 45 (lecture: 15, : 15,project: 15)

Assi gnments type: Z/E

Course descri pti on:

The course "IT Tools" introduces to the students a wide range of topics connected to computer systems
and the Internet. The use of office applications (especially MS Office package) and website building is
covered. The goal of the course is to introduce a basic understanding of computers.

Content: 
1. Introduction to issues related to the operation of modern computer systems. 
2. The CloudA system. 
3. Support for office packages (text editor, spreadsheet). 
4. Creating multimedia presentations. 
5. Application of spreadsheets. 
6. Use of Google surveys and forms. 
7. Useful aspects of the Windows operating system.
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Physical Education 1

Code:  GEN_1_025.300

ECTS:  0

Number of hours: 30 (classes: 30)

Assi gnments type: Z

Course descri pti on:

Subject aimed at developing student's physical activity. Students who attending the course have access to
the WSB-NLU sports infrastructure in the number of hours resulting from the study plan.

Content: 
A sporting activity
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Introduction to Studies

Code:  GEN_1_023.300

ECTS:  1

Number of hours: 30 (lecture: 9, project: 21)

Assi gnments type: Z

Course descri pti on:

Introductory course to study at WSB-NLU. It covers the presentation of the higher education system,
the functioning of our University (including health and safety rules and the CloudA system) and the
study of the labor market. The second part presents aspects of the library's operation as well as
bibliographic and editorial standards used at the University.

Content: 
1. Higher education system. 
2. Wyższa Szkoła Biznesu - National-Louis University z siedzibą w Nowym Sączu (Nowy Sącz

Graduate School of Business - National-Louis University). 
3. Internal regulations. 
4. Didactic process with CloudA system. 
5. Health and safety. 
6. Labour market: student's perspecitive. 
7. Library. 
8. Editorial standards at WSB-NLU.
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Introduction to Computing

Code:  ICT_1_016.300

ECTS:  7

Number of hours: 60 (lecture: 15, laboratory: 30,project: 15)

Assi gnments type: E

Course descri pti on:

This course is devoted to basic topics and fundamentals of computing. Main subjects: what the
computing means, the concept of algorithm, notations, the concept of computational complexity, basic
programming constructions, the logical structure of computers, hardware and software, basic data
structures and algorithm design techniques. Students learn in practice how to design and implement
basic data structures and algorithms.

Content: 
1. Introduction: computer science, algorithms, development history. Algorithm and its notation: the

concept of the algorithm and the language of its notation, programming languages, examples of simple
algorithms. Basic concepts in programming: constant, variable, declaration, assignment instruction,
conditional instruction. 

2. Basic concepts in programming: unlimited and limited iteration. 
3. Basic concepts in programming: iteration and array variables. 
4. Basic concepts in programming: examples of algorithms on tables. 
5. The concept of algorithm computational complexity. Notation O. The concept of decidability.

Complexity classes. 
6. The logical structure of the computer and the principle of its operation: binary and hexadecimal

system, fractions, floating-point representation. 
7. The logical structure of the computer and the principle of its operation: von Neumann machine,

command cycle, assembler, example digital machine. 
8. Computer hardware and software (hardware, software). 
9. P rogram design process: specification, formal model, further refinements. Data structures: graphs. 
10. Data structures: stack, queue, cyclic queue, set, dictionary. 
11. Data structures: indicators, lists. 
12. Data structures: operations on lists. 
13. Data structures: trees, expression tree, binary trees, overview, search tree. 
14. Advanced algorithmic techniques: recursion, exhaustive search (recurrence technique, sieve

method), greedy technique. 
15. P arallelism and concurrency.
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College Mathematics

Code:  MAT_1_009.300

ECTS:  6

Number of hours: 45 (lecture: 15, classes: 15, project: 15)

Assi gnments type: Z/E

Course descri pti on:

Mathematical proficiency in elementary functions, differential calculus, integration, and linear algebra
is essential for the successful application of many quantitative techniques in various disciplines. The
objective of this course is to help students acquire the mathematical skills they will need while taking
courses in micro and macroeconomics, econometrics, finance, operations management, quantitative
methods, etc. Because for many first-year students obtaining sufficient mathematical competence is a
challenge, a special effort will be made to make this course as practical as possible without the loss of
the essentials of the mathematical theory.

Content: 
1. Introductory Topics 
2. Matrix and Vector Algebra 
3. Systems of Linear Equations 
4. Functions of One Variable 
5. P roperties of Functions 
6. Differentiation of Single-Variable Functions 
7. Single-Variable Optimization.
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Introduction to Programming

Code:  P RG_1_020.301

ECTS:  7

Number of hours: 70 (lecture: 20, laboratory: 35,project: 15)

Assi gnments type: E

Course descri pti on:

The aim of the course is to learn students the basics of procedural and structured programming in the C
language. It is a preparation for learning more advanced programming and object-oriented programming
courses. The course does not require any students' knowledge of programming.

Content: 
1. Basic structures of structured programming: 
- functions, recursion and its consequences for algorithm complexity 
- selected sorting algorithms. 
2. Basics of procedural & structured programming: 
- conditional instructions 
- loops 
- functions, recursion 
- local and global variables, 
- heap - pointers and references 
- complex data structures: structs, arrays, lists.
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Effective Speaking LAT

Code:  GEN_1_036.200

ECTS:  6

Number of hours: 60 (classes: 60)

Assi gnments type: Z/E/bp

Course descri pti on:

The objective of the course is to enable students to perform adequately in public speaking situations that
may arise in their academic, business, or personal lives. P rimary learning goals focused on preparing a
presentation, structuring a presentation, introducing a presentation, delivering the message, using visual
aids, concluding a presentation, handling questions, and bringing a presentation alive. The course is
conducted in English.

Content: 
1. NEWS P RESENTATION 
Topics: current news items on any aspect of human life 
Requirements: researching news stories that would appeal to the audience, smooth and clear

presentation (reading forbidden), preparation of key terms & definitions, preparation of discussion
questions for the whole group, Length: 3-5 min. presentation + approx. 5 min., class discussion. 

2. INFORMATIVE SP EECH 
Topics: music, film, culture, geography, history, science, philosophy, etc. 
Requirements: researching the topic thoroughly, preparing an outline, presenting information in a

coherent and interesting way, using visual aids, handling questions, length: 15 min. 
3. P ERSUASIVE SP EECH 
Topics: media, politics, advertising, propaganda etc. 
Requirements: proper selection and organisation of ideas, organising language, logical connectors,

logic, variety of techniques and methods of persuasion, audience analysis; outline; length: 15 min. 
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Intermediate English B1

Code:  GEN_1_034.200

ECTS:  6

Number of hours: 90 (classes: 90)

Assi gnments type: Z/E/bp

Course descri pti on:

Students learn speaking, writing, listening and reading at intermediate level. Grammar: Grammar tenses;
: P resent Continuous and going to; P resent P erfect; Future Simple; P ast Simple & Continuous;
comparisons; Verbs and other issues: dates; Verbal nouns; Gerund and infinitive First conditional;
P assive voice Vocabulary: Numbers; Landscape; School; Similarities and differences: Health and
diseases; P ositive and negative emotions ; adjectives; Quantity terms; P rofessions Conversations:
Ordering food; Travel; Offering help; at the Doctor's Writing: Short e-mail, Short note with details of an
event (time, place, etc.); P ostcard; Recommendation; Description of a place; Short instructions
Reading: Short travel report; Shopping list; Social announcement; Invitation note; Weather forecast
Listening: short texts about everyday things and activities.

Content: 
I. Grammatical issues 
Grammar tenses: P resent Continuous and going to talk about plans; P resent P erfect; Future Simple

(will) and going to predict the future; P ast Continuous; Distinction between P ast Simple and P ast
Continuous; P resent P erfect Continuous 

Comparisons: the...the...; more and more; as; than; like; similar, different, the same; as much, as many,
as little, as few 

Verbs: do and make; have and have got; Would + love, hate, prefer, mind 
Other issues: Writing and pronouncing dates; P ast P articiple (worked, seen, been, stayed, etc.); Verbal

nouns (swimmer, description, diving, etc.); Gerund and infinitive (skiing -> to ski -> ski, ski, etc.); First
conditional; P assive voice(P resent Simple and P ast Simple) 

II. Lexical issues 
Basic issues: Numbers: first, second, fifth; Landscape: nature, world, ocean, sea, region; School and

school subjects: timetable, grade, pupil, chemistry, geography; Similarities and differences: equal,
variety, related to; Health and diseases: the flu, low pressure, fever, health, medicine; P ositive and
negative emotions: scared, angry, happiness, pro ud; thoughts and imagination: thought, fiction, reality,
imagination, creative ; adjectives (basic): brilliant, delightful, superb, excellent; beverages: a cup of tea,
hot chocolate, alcohol; Quantity terms: a bar of soap, a bag of flour, tin, bottle; Kitchen equipment:
frying pan, pot, dishwasher, microwave; P rofessions (basic): accountant, builder, nurse, policeman;
Computers: laptop, mouse, keyboard, printer 

The above list does not contain all the required elements of the group 
Additional issues: Types of holiday accommodation: hotel, motel, youth hostel; computer games: level,

gamepad, simulation game; work: work, job, salary, fire sb; bank: account, transfer, debt, loan; poetry and
drama: rhyme, sonnet, lyric, monologue; business: black market, companies, manager, office; art (basic):
painter, mosaic, paint; military: army, soldier, tank, bomb 

The above list does not contain all the required elements of the group 
III. Conversations: Ordering food (in a restaurant); Travel Conversations (Basic); Offering help;

expressing Thank you; at the Doctor's Conversations 
IV. Writing: Short e-mail, telling about what happened to us (e.g. during a trip); Response to someone's

e-mail; Short note with details of an event (time, place, etc.); P ostcard; Recommendation; Description
of a selected place (e.g. a room); Short instructions 

V. Reading: Short travel report; Shopping list; Short text with recommendation; Social announcement;
Invitation note for an event; Weather forecast (basic); Leaflet with information; Sports announcement;
Recipe; Notice on notice board 

VI. Listening: Understand short texts about everyday things and activities, basic messages, descriptions
of past events and statements about the future (e.g. plans for the future). 
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Upper - intermediate English B2

Code:  GEN_1_035.200

ECTS:  6

Number of hours: 90 (classes: 90)

Assi gnments type: Z/E/bp

Course descri pti on:

The English – upper- intermediate (B2) course is intended for the students who have completed the
previous level of English (B1) as well as for the students who have just started studying at WSB-NLU
and have been evaluated as B1-level students on the basis of the university placement test. The general
objective of the course is to develop students’ language skills to B2 level (according to Common
European Framework). The course covers introducing, revising and extending grammar structures and
vocabulary topics relevant to B2 level of English. The tasks provided during the classes enable students
to improve their knowledge and practical language skills of speaking, reading and listening
comprehension as well as formal style writing.

Content: 
1. The course covers the following grammar structures in use: English tenses, conditional sentences,

reported speech, comparative and superlative forms of adjectives and adverbs, and their position in
English sentences, the use of gerund and infinitive forms, the expressions ‘I wish/If only’ and ‘used
to/be/get used to’, past modals, the passive voice, clauses of contrast and purpose, countable and
uncountable nouns ,a/an/the articles, recognition of various parts of speech in context. 

2. The course covers the following vocabulary topics: illnesses and injuries, parts and organs of the
body, feelings and emotions, clothes and fashion, air travel, the weather, crime and punishment, the
media, business people, activities and organizations, phrases useful for expressing opinions and
providing arguments, word building (the meaning of common prefixes and suffixes). 

3. Reading comprehension covers skimming and scanning activities as well as inferring the meaning of
vocabulary items from the context. Listening comprehension and speaking activities are based on
vocabulary topics mentioned above and develop students’ practical skills through a variety of tasks. 

4. The course writing covers the features of informal and formal style as well as the layout and typical
phrases applied to produce two types of formal essays ( ‘for and against’ and ‘expressing an opinion’).
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Algorithms and Data Structures

Code:  P RG_1_001.301

ECTS:  6

Number of hours: 70 (lecture: 25, laboratory: 30,project: 15)

Assi gnments type: E

Course descri pti on:

The participants learn techniques for constructing efficient algorithms and data structures and how to
analyze them. Fundamental algorithms for sorting and searching and graph processing are studied. A
significant number of presented algorithms are implemented by the students in the laboratory class. The
participants also individually solve typical algorithmic problems of moderate difficulty.

Content: 
1. Analysis of algorithms - definitions, notation, examples. 
2. Abstract data structures: stack, queue, priority queue, dictionary. 
3. Recursion, divide and conquer as an algorithmic technique. 
4. Sorting arrays: meregsort, quicksort, heapsort, the heap as a priority queue, countsort. 
5. Binary and interpolation search in sorted arrays. 
6. Binary search trees. 
7. Hashing. 
8. Graph searching methods: DFS, BFS, applications. 
9. The shortest paths and minimum spanning trees in graphs.
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Discrete Mathematics

Code:  MAT_1_004.300

ECTS:  6

Number of hours: 60 (lecture: 15, laboratory: 30,project: 15)

Assi gnments type: E

Course descri pti on:

The course introduces basic mathematical tools necessary to analyse algorithms and study their
complexity. Discrete mathematics introduces the mathematical language, concepts and techniques used
in computer science.

Content: 
Sets, series and functions. 
Relations. 
Induction and recursion. 
Combinatoric objects and their counting. 
Elements of logic.
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Information Retrieval and Intellectual Property Protection

Code:  GEN_1_021.300

ECTS:  3

Number of hours: 45 (lecture: 15, laboratory: 15,project: 15)

Assi gnments type: Z/E

Course descri pti on:

This course prepares students for the active use of the Internet and information resources. They will get
the skills that are needed to formulate effective search strategies. They will be able to use information
resources and services from professional commercial providers and to leverage tools and web services
that support scientific research and communication with the community. Using resources is Inextricably
tied with intellectual property rights. This course will also introduce students to the world of
international intellectual property law. It aims at making students familiar with the system of the
international IP conventions and treaties, how they work and how they are applied. After this class,
students should be able to work with international IP cases.

Content: 
1. Intellectual property law and its place in the legal system. 
2. The genesis and sources of copyright in P oland and the world. 
3. The subjective scope of copyright. 
4. The material scope of copyright. 
5. P roprietary copyrights. 
6. Restrictions on author's economic rights. 
7. Author's moral rights. 
8. P lagiarism - the concept and essence of plagiarism, civil and criminal liability for plagiarism. 
9. Types of liability for infringement of moral and property copyrights. 
10. Related rights - the concept and character and types of related rights. 
11. P rotection of industrial property - general characteristics. 
12. P atent law - the concept of an invention and its categories, conditions for patentability. 
13. Trademark law - the concept, functions and types of trademarks. 
14. Industrial design law - the concept and conditions for the registration capability of an industrial

design. 
15. Database protection - the concept of a database, the subject and content of the sui generis right to

databases, the term of database protection. 
16. Definition of scientific information. Information sources and their typology. P rinciples and

strategies of obtaining information, the requirement of credibility and reliability. 
17. Google Empire. 
18. Scientific / multi-domain databases available at WSB-NLU. 
19. The role of the Internet in the research process, science communication and business. 
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C++ Programming

Code:  P RG_1_010.301

ECTS:  7

Number of hours: 80 (lecture: 30, laboratory: 35,project: 15)

Assi gnments type: E

Course descri pti on:

C++ is one of the most popular, important programming languages and is widely used by developers.
Students will learn how to program in C++ according to the object oriented programming paradigm.
Topics include, among others, classes, objects, inheritance, polymorphism and templates.

Content: 
1. Classes and objects. 
2. Components of classes. 
3. Acces modifiers. 
4. Constructors and destructors. 
5. Static functions, friend functions. 
6. Overloading operators. 
7. Type conversions. 
8. Inheritance. 
9. P olymorphism. 
10. Virtual functions. 
11. Abstract classes. 
12. Exceptions. 
13. Templates.
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Statistics

Code:  MAT_1_007.300

ECTS:  6

Number of hours: 45 (lecture: 15, laboratory: 15,project: 15)

Assi gnments type: Z/E

Course descri pti on:

The course provides students with a conceptual introduction to the field of statistics and its many
applications. The course will cover a variety of subject areas including descriptive statistics,
introduction to probability, discrete and continuous probability distributions, sampling and sampling
distributions, and interval estimation. The discussion and development of each technique will be
presented in an application setting, with the statistical results providing insights to decisions and
solutions to problems.

Content: 
1. Basic statistical concepts. 
2. Sampling in statistical surveys. 
3. Descriptive analysis of the structure of mass phenomena. 
4. Sources and scope of information in research. 
5. Elements of forecasting. 
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Computer Graphics

Code:  GRS_1_003.300

ECTS:  6

Number of hours: 45 (lecture: 15, laboratory: 15,project: 15)

Assi gnments type: Z/E

Course descri pti on:

In the lecture part, the course gives theoretical foundations of selected fields of computer graphics,
including the basis of perception, the theory of color and elements of aesthetics. At the same time, it
introduces the history of computer graphics, its relationships with other fields. In addition, the course
covers many aspects of usable computer graphics that use equipment, graphic file formats, and color
application. The course also includes elementary theoretical aspects of creating graphics.

Content: 
1. History of computer graphics. 
2. Basics of perception. 
3. Color spaces and models. 
4. The practice of using colors. 
5. P roperties of raster and vector graphics. 
6. Graphic file formats. 
7. Equipment in computer graphics. 
8. Graphics in brand creation and consolidation. 
9. Graphic software: P hotoshop, Gimp, Corel, Illustrator.
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Software Engineering Fundamentals

Code:  P RG_1_003.300

ECTS:  6

Number of hours: 50 (lecture: 15, laboratory: 20,project: 15)

Assi gnments type: Z/E

Course descri pti on:

The course involves software development process, especially requirements analysis and system design
phases. Functional requirements identification and specification methods are focused on use cases
method. In a part of system design an UML (Unified Modeling Language) language is introduced. Its
terminology, basic elements and most important diagrams modeling static and dynamic aspects of system
are presented and practiced. The course prepares also to use of CASE (Computer Aided Software
Engineering) tools.

Content: 
- Genesis, objectives and tasks of Software Engineering 
- Sotfware quality characteristics 
- Models of software development lifecycle 
- Good practices in software development 
- Requirements analysis and specification 
- Use cases 
- Relationships between use cases, use case diagram 
- Software designing, goals 
- Features and structure of UML - review 
- Object analysis fundamentals 
- A class designing in UML, modelling of class set 
- A review of main UML classifiers 
- Interfaces, their role and modelling, realization relationship 
- Relationships between classes in UML, class diagram 
- Activity diagram, elements and usage 
- Instance modelling, objects diagram 
- Interaction modelling, sequence diagram and cooperation diagram 
- State machine diagram, basic elements and an usage 
- Software testing and validation 
- Evolution and maintainance of a software, basic issues 
- Software designing using selected CASE tool
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JAVA Programming

Code:  P RG_1_012.300

ECTS:  7

Number of hours: 70 (lecture: 25, laboratory: 30,project: 15)

Assi gnments type: E

Course descri pti on:

The course covers the principles of object-oriented programming on the example of J ava. Concepts of
Java class, object, inheritance, abstract classes, interfaces, and data collections are presented during the
course. The aim of the course is to master the practical skills of object oriented programming in J ava.

Content: 
Basics of the J ava language 
Java: operators and statements 
J ava: packages 
J ava: classes and objects 
J ava: Inheritance & P olymorphism 
Interfaces 
NetBeans environment.
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Database Applications

Code:  ICT_1_010.301

ECTS:  6

Number of hours: 60 (lecture: 25, laboratory: 20,project: 15)

Assi gnments type: E

Course descri pti on:

The course enables an understanding of collecting, presenting and searching data in database systems,
mainly based on the relational model. The use of nonrelational database systems ("NoSQL") is also
discussed. The lecture includes relational database design (relationship entity model, database schema
design, relationship normalization) and their implementation in server systems on the example of
Microsoft SQL Server. An important part of the course is devoted to SQL and transaction processing. In
addition, basic administrative tasks in database systems are discussed, including backup strategies and
disaster recovery as well as the basics of query optimization and indexes.

Content: 
1. Introduction, basic concepts, examples of databases, architecture of database systems. 
2. Basics of relational database systems. 
3. SQL language. 
4. Designing relational database schemas. 
5. Database programming. 
6. Transactions. 
7. P hysical structure of databases. Input and output subsystems. 
8. Basic administrative tasks. Backup and disaster recovery. 
9. Indexes. 
10. Query processing. 
11. NoSQL databases. 
12. Repetition, summary. Exam overview.
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Operating Systems

Code:  ICT_1_015.301

ECTS:  6

Number of hours: 50 (lecture: 15, : 20,project: 15)

Assi gnments type: E

Course descri pti on:

The course covers problems related to the construction and functioning of operating systems. Basic
concepts such as process, concurrency, multi-programming, virtual machine, virtual memory. The main
functions of the operating system are considered, i.e. resource management (processors, memory, file
system, input / output devices, program resources) as well as system functions seen from the user's
perspective. P articular attention was paid to Unix / Linux: shell, filesystem, batch processing and
system programming. The course also discusses the problems of cooperation between processes and the
mechanisms of their synchronization and communication.

Content: 
Automatization the use of the operating system using shell scripts: 
- Creating shell scripts. 
- Filters and pipelines. 
P rogramming using the functions of the operating system kernel: 
- System functions for handling the file system. 
- System functions for handling processes. 
- System functions for handling communication and process synchronization. 
Using popular operating systems as an user: 
- File system support. 
- P rocess and pipe support. 
Using popular operating systems for configuration and basic administration: 
- Creating shell scripts. 
- Installation and basic configuration of typical operating systems. 
- Elementary administrative tasks. 
P rinciples of construction and operation of operating systems: 
- Basic concepts, including the history of operating systems development, examples of systems and

their characteristic features and functions of the operating system. 
- The structure of the operating system. 
- P rocess and thread concept. 
- P rocess management, time sharing. 
- Memory management, virtual memory. 
- Input-output, file system.
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Human-Computer Interaction

Code:  ICT_1_004.300

ECTS:  6

Number of hours: 45 (lecture: 15, laboratory: 15,project: 15)

Assi gnments type: Z/E

Course descri pti on:

Human-Computer Interaction (ICK) studies the design and use of computer technology, focusing on the
interfaces between humans (users) and computers. ICK researchers are looking at the ways people
interact with computers and design technologies that enable people to interact with computers in new
ways. As a field of study, human-computer interaction is at the intersection of computer science,
behavioral science, design, media studies, and several other fields of study. The course focuses on the
design and implementation of advanced web and GUI interfaces in accordance with the principles of
ICK.

Content: 
Introduction 
User description 
Web interface - design rules 
Web interface - implementation 
GUI interface - design rules 
GUI interface - implementation 
Modern interfaces
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C# Programming

Code:  P RG_1_011.300

ECTS:  6

Number of hours: 50 (lecture: 15, laboratory: 20,project: 15)

Assi gnments type: Z/E

Course descri pti on:

The course presents the C# programming language as modern, based on object programming paradigm,
language. It prepares to create applications using .NET platform. The course presents types (especially
classes) and their members, and other mechanisms of C# language with their typical usage examples.
During the course, differences between Java, C++ and C# are mentioned. Basic namespaces of BCL and
their common usage in popular tasks of applications programming are presented, especially in business
logic tier. After passing the course students: Know creating, compilation and running processes of .NET
application. Are able to create simple programs in C# language. Are able to build and use C# types:
classes, interfaces, structs, enumerations, delegates. Know all kinds of C# class members and are able
to use them depending on needs. Know common programming techniques in C# (according to issues of
the course) Are able to write C# code according to an object programming paradigm. Know how use
.NET framework library in typical programming tasks.

Content: 
1. Basic elements of C# as programming language. 
2. Arrays in C#. 
3. Classes: constant values, fields, access to class members, static members. 
4. Classes: methods and their parameters, constructors and destructor. 
5. Classes: properties and indexers. 
6. Inheritance and polymorphism. 
7. Abstract classes and interfaces. 
8. Structs and enumerations. 
9. Operators overloading, types conversions. 
10. Delegates and events. 
11. Exceptions. 
12. Generics. 
13. Anonymous functions, extension methods.

26/45



Calculus

Code:  MAT_1_006.300

ECTS:  6

Number of hours: 45 (lecture: 15, : 15,project: 15)

Assi gnments type: E

Course descri pti on:

The course focuses on the introduction of differential and integral calculus. It has applications in all
areas of applied science and engineering, particularly in computer science. An understanding of calculus
is essential for success in any of these fields. The course covers the fundamental concepts and
techniques in two main topics: differentiation of functions of several variables and integration of
functions of one variable. Multivariable and constrained optimization problems are discussed in detail.

Content: 
1. Differentiation of functions of one variable (derivatives, rules, elasticity, approximation). 
2. Single-variable optimization. 
3. Differentiation of functions of several variables (partial derivatives, partial elasticities). 
4. Multivariable optimization. 
5. Constrained optimization (the Lagrange multiplier method). 
6. Integration of functions of several variables (integrals, integration by parts, integration by

substitution, area).
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Physical Education 2

Code:  GEN_1_026.300

ECTS:  0

Number of hours: 30 (classes: 30)

Assi gnments type: Z

Course descri pti on:

Subject aimed at developing student's physical activity. Students who attend the course have access to
the WSB-NLU sports infrastructure in the number of hours resulting from the study plan.

Content: 
A sporting activity
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System Engineering

Code:  NET_1_001.300

ECTS:  6

Number of hours: 45 (lecture: 15, classes: 15, project: 15)

Assi gnments type: Z/E

Course descri pti on:

The subject is a continuation of the course operating systems, during the course the student acquires the
necessary knowledge in the field of hardening operating systems as well as methods of safe storage,
processing and sharing of data, confirming the acquired skills in the form of a generated report.

Content: 
1. Methods of secure remote connections. 
2. P ublic key infrastructure. 
3. P rinciples and methods of granting permissions. 
4. Safe data transfer. 
5. Basics of hardening the operating system. 
6. Automatic tests of operating systems and generating reports.
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Hack the Box Laboratory

Code:  NET_1_002.301

ECTS:  6

Number of hours: 50 (lecture: 5, classes: 15, project: 30)

Assi gnments type: Z

Course descri pti on:

The Hack the Box laboratory aims to acquire practical skills, work in a group and the ability to think
analytically. The course consists in capturing flags by detected vulnerabilities in a specialized remote
laboratory, using a VP N connection for this purpose. Depending on the obtained rights under one of the
ten available operating systems, the student can take over two flags, a regular user or a user with
administrative rights.

Content: 
1. Reconnaissance of operating systems. 
2. Basics of Sniffing. 
3. Classification of vulnerabilities. 
4. Types of attacks - Spoofing, DoS / DDoS, SQL injection, XXS. 
5. Application of frameworks - Metasploit. 
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Physics

Code:  MAT_1_002.300

ECTS:  3

Number of hours: 60 (lecture: 30, classes: 15, project: 15)

Assi gnments type: E

Course descri pti on:

As part of the course, students will learn the basics of classical physics and elements of modern physics
at the general academic level in the scope allowing to better understand the physical foundations of
computer hardware. In particular, students learn about the elements of classical mechanics,
electromagnetism, optics, and selected issues of modern physics and materials physics. The course is
largely based on the materials available on the OCW MIT (MIT Open courseware). In the practical part
of the course, students solve specific physical problems in the form of tasks and perform a simple
computer simulation of a physical phenomenon

Content: 
1. Mechanics of a material point and a rigid body: kinematics, dynamics, conservation rules in

mechanics. 
2. Vibrations and waves. 
3. Electromagnetism: electric field, current, magnetic field, induction. 
4. Electromagnetic waves, geometric and wave optics. 
5. Elements of quantum physics. 
6. Fundamentals of semiconductor physics. 
7. Structure of an atom, nucleus, elementary particles. 
8. Elements of solid-state physics and materials physics.
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Fundamentals of Electronic and Digital Technology

Code:  ICT_1_009.300

ECTS:  3

Number of hours: 45 (lecture: 15, laboratory: 15,project: 15)

Assi gnments type: E

Course descri pti on:

The subject of "The basics of electronics and digital technology" is a description of issues related to
electronics, including the presentation of the construction and operation basic elements used in
electronic circuits, both analog and digital. The following are given: description of systems used in
modern analog electronics including operational amplifier, the most important layout of today's analog
electronics. In the digital part are presented basic logical functors and a further description of all
combinational and sequential circuits with particular emphasis on those used to build a complex system
which is a computer. Also teaching how to properly measure electrical quantities. The aim of the classes
is to provide rules for the functioning of analog integrated circuits seen as an introduction to the
understanding of subsequent parts of electronics, such as digital circuits, in turn which description of
construction and operation is necessary for further learning about the construction of computer
hardware.

Content: 
1. Selected issues from the theory of circuits: Kirchoff's laws, generalized Ohm's law, binary and

quadruple. Examples of binary connectors, passive components: resistors, capacitors, coils. Voltage
divider as an often used example of the crossover. 

2. Basic concepts in the field of electrical measuring. Introduction to semiconductor physics:
construction and operation of a semiconductor connector, Characteristics of a semiconductor diode,
diode systems, rectifying diodes, one-wave rectification, two-wave diodes. Examples of other diodes:
Zener diodes, SCR, photodiodes - electric cells, LEDs, other. Bipolar transistors: structure and
operation, configurations transistor operation: OC, OB, OE, P roperties of amplifiers with transistors in
various configurations Unipolar transistors: connector and MOS, basic operating configurations 

3. Feedback theory: positive and negative feedback. Impact of negative feedback on the properties of
amplifiers Operational amplifiers: definitions, basic configurations: inverting and non-inverting phase
amplifier. System transfer characteristics, Examples of operational amplifier applications: adder,
subtraction system, integrator, differential system, active filters. e.t.c. 

4. Basic concepts in the field of digital systems, digital system parameters. Combination and
sequential systems - introduction. Implementation techniques of digital circuits - TTL and MOS
systems. Basic properties of Boolean algebra. Logic gates, truth tables. Implementation of complex
logic functions and project minimization. Karnaugh grids. Flip-flops: types, classifications and basic
parameters, Counters: division, types, classifications and basic parameters, ways to create a meter for
any n, examples of implementation, reversing counters. Definition of micro-operations. Code
converters, Multiplexers and demultiplexers Registers: parallel and shifting, Half adders, adders,
comparators, multipliers, arithmetic and logic units. FSM finite state machines 
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Computer Networks

Code:  ICT_1_012.300

ECTS:  6

Number of hours: 45 (lecture: 15, : 15,project: 15)

Assi gnments type: E

Course descri pti on:

Students learn how computer networks work. The course covers: the stack of protocols TCP /IP (IP v4
and IP v6, addressing rules, ARP, TCP, UDP, ICMP, IGMP ), routing protocols, basic rules how to
design and configure Local Area Networks, including the configuration of routers and switches, WiFi
networks, basics of network security (encryption methods, digital signatures, secure protocols).

Content: 
1. ABC of computer networks. 
2. Basic concepts: processes that run in a computer network when programs communicate between each

other via a network (example: a web browser and a web server). 
3. ARP protocol. 
4. Encapsulation of P DU's. 
5. IP v4. 
6. ICMP. 
7. IP v4 addressing rules: classful and classless addressing. 
8. Static Routing. 
9. Default and floating routes. 
10. Dynamic Routing - basic concepts. 
11. Routing protocols RIP, IGRP. Routing protocols EIGRP, OSP F. 
12. TCP and UDP. Spanning Tree P rotocol. VLANs. 
13. Basics of asymmetric and symmetric encryption methods. 
14. Digital signatures. 
15. Secure protocols (basics): SSL/TLS, IP Sec. 
16. IP v6. 
17. Wifi Networks. 
18. WANs.
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IT Systems

Code:  ICT_1_013.300

ECTS:  6

Number of hours: 45 (lecture: 15, laboratory: 15,project: 15)

Assi gnments type: E

Course descri pti on:

The course will familiarize students with the problem of applying information technologies in business
management. It presents computerization issues by showing its objectives, conditions and accompanying
threats. Seminars are designed to give practical contact with specific IT systems supporting management
and enable understanding of how they work.

Content: 
1. Basic concepts (data, information, information processing, business object). 
2. Information systems (structure, functions, typology). 
3. Conditions and organization of computerization. 
4. Acquiring an IT system. 
5. Implementation of the IT system. 
6. Operation of the IT system. 
7. Information systems in enterprises and various types of institutions. 
8. Information systems not directly related to business operations. 
9. Dangers of computerization. 
10. The legal context of computerization. 
11. IT projects and their implementation. P roject phases and models of software systems construction. 
12. IT system design. 
13. Implementation and testing of the IT system. 
14. Further development of the IT system. 

34/45



Personal Data Administration

Code:  NET_1_003.300

ECTS:  6

Number of hours: 45 (lecture: 30, project: 15)

Assi gnments type: Z/E

Course descri pti on:

The course covers all practical aspects of European data protection law and practice. The issues of
personal data, including the principles of their processing, will be analyzed. During the course, the
General Data P rotection Regulation (GDP R) will be presented in detail, as well as the relevant
decisions of the Court of Justice and the key guidelines of the European Data P rotection Board and
other institutions.

Content: 

1. Terminology and definitions. 
2. P rinciples of data protection. 
3. Accountability and transparency. 
4. Basis for the processing. 
5. Special categories of personal data. 
6. Rights of the data subject. 
7. Data security. 
8. Notification of a personal data breach. 
9. Outsourcing. 
10. The role of the data protection officer. 
11. Data P rotection Impact Assessment. 
12. Cross-border processing and transfers of personal data to third countries or international

organizations. 
13. Enforcement by supervisory authorities.
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Cryptography

Code:  NET_1_007.300

ECTS:  6

Number of hours: 45 (lecture: 15, classes: 15, project: 15)

Assi gnments type: Z/E

Course descri pti on:

The course introduces you to contemporary cryptography and communication security. The presented
content relates to the operation of cryptographic algorithms and protocols. The course covers the
concepts of block ciphers and message authentication codes, public key encryption, digital signatures,
and covers common examples and applications of schemes including AES, RSA-OAEP, and the digital
signature algorithm. Using examples of practical solutions, the participant learns how to design,
implement and evaluate modern security solutions.

Content: 
1. Basic concepts of cryptography and cryptanalysis. Cryptographic systems. 
2. Theoretical foundations of cryptography. Security of the cryptographic system. 
3. Selected algorithms of symmetric cryptography. DES / AES algorithm. 
4. Selected algorithms of asymmetric cryptography. Electronic signature. 
5. Hash functions and message authentication codes. 
6. P ublic key infrastructure. 
7. Selected applications of cryptography.
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Computer Organization and Architecture

Code:  ICT_1_008.300

ECTS:  3

Number of hours: 45 (lecture: 15, laboratory: 15,project: 15)

Assi gnments type: Z/E

Course descri pti on:

The subject allows you to learn about the ideas underlying all computer systems and their impact on the
correctness, efficiency, and usability of application software. The ultimate goal, then, is to create better
programs. The subject includes: representing information, assembler, debugger, memory hierarchy,
virtual memory, input-output subsystem.

Content: 
Lectures 
1. Basic types of architectures and related concepts. 
2. P roblems in the implementation of the flow and superscalar architecture; methods of solving them

and the resulting microprocessor subsystems. 
3. Characteristics of the architecture of selected contemporary processors used in stationary, mobile

devices and supercomputers. 
4. Communication between processor, memory and input / output devices. 
5. Characteristics of the architecture of selected desktop computers and mobile devices. 
6. Modern operating memories / basic static and dynamic parameters. 
7. Bus types and their parameters. 
8. Benchmarks. 
9. Characteristics of single-chip microcomputers and their purpose. 

Exercises 
1. Analysis of the speed of fixed- and floating-point operations. 
2. Analysis of the instruction cycle and the instruction pipeline in one core of a single and multi-core

processor. 
3. Communication with memory and with input / output devices and interrupt handling. 
4. Analysis of the operation of selected instructions and sample programs in the assembly language of

the selected processor. 
5. Creating example programs in assembly language with the use of conditional statements and loops. 
6. Control system software for an exemplary task (eg, controlling traffic lights at an intersection,

handling elevator call requests, etc.).
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Embedded Systems

Code:  P RG_1_017.301

ECTS:  3

Number of hours: 40 (lecture: 10, laboratory: 15,project: 15)

Assi gnments type: E

Course descri pti on:

The course "Embedded Systems" deals with issues related to the control of the objects by a specialized
computer system built in. Such a system, usually working on single-chip microcontrollers, controls all
the functions to which this object is intended. In particular, description of the most important basic
circuits from which such a complex digital control system is built together with a description of the
necessary software is presented. Introduction to the field of complex digital electronics, in particular
its part taking care with microcontrollers, whose understanding of functioning is necessary for further
learning about various embedded systems.

Content: 
1. Introduction to embedded systems 
2. Fundamentals of automation 
3. P LC controllers 
4. Simple processor - structure and operation 
5. Microcontrollers - structure and operation 
6. ARM microprocessors - a new standard for SoC processors and microcontrollers 
7. Memories used in systems 
8. Selected manufacturers of microcontrollers and selected solutions 
9. P LD components 
10. LabView programming environment 
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Project Management

Code:  BUS_1_020.300

ECTS:  6

Number of hours: 45 (lecture: 15, laboratory: 15,project: 15)

Assi gnments type: Z/E

Course descri pti on:

This course covers how to plan and manage projects of any type. Students will learn and apply principles,
techniques, and tools for taking a project from inception to the delivery of business value. Special
emphasis is placed on understanding the interplay between P roject requirements, such as scope, quality,
productivity, budget, resources, and schedule. Students learn how to plan and realize the project while
participating in a social project.

Content: 
1. P roject life cycle. 
2. P roject structures. 
3. P roject planning. 
4. Building and managing a project team. 
5. P roject execution, control, and closure. 
6. P roject portfolio management.
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Data Security Audit and Threat Analysis

Code:  NET_1_004.300

ECTS:  6

Number of hours: 45 (lecture: 15, classes: 15, project: 15)

Assi gnments type: Z/E

Course descri pti on:

The main goal of the course is to gain knowledge by the student about the implementation of safety
tests, divided into manual and automatic tests. He also acquires the ability to create reports and risk
assessment through the use of appropriate techniques and analysis of sample infrastructure. As part of
the related topics, the course will also cover technical aspects relating to security policy and GDP R
regulations.

Content: 
1. Company security audit. 
2. Risk analysis. 
3. Security policy. 
4. Securing remote work and mobile devices. 
5. Modern methods of infrastructure monitoring.
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Internet of Things Security

Code:  NET_1_005.301

ECTS:  6

Number of hours: 45 (lecture: 15, classes: 15, project: 15)

Assi gnments type: Z/E

Course descri pti on: -

Content: -
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Software Security

Code:  NET_1_010.300

ECTS:  6

Number of hours: 45 (lecture: 15, laboratory: 15,project: 15)

Assi gnments type: Z/E

Course descri pti on: -

Content: -
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Internship

Code:  GEN_1_057.300

ECTS:  20

Number of hours: 900 (project: 900)

Assi gnments type: Z

Course descri pti on:

The six-month internship carried out during the studies on the practical profile is one of the most
essential elements of the education program. The internship is assigned 900 hours and 30 ECTS credits.
It is an effective supplement and development of theoretical and practical content discussed in class.
During internships in selected organizations, students develop knowledge, skills, and social
competencies related to specific problems and issues faced by organizations. Internships are also an
important asset, important on the labor market when graduates are looking for their first job. Thanks to
such apprenticeships, graduates are better prepared for their future work. The manner of implementing
internships is regulated by the Regulations of Apprenticeships. Students may undertake internships in
organizations provided by the University, in places proposed by Students (on the terms set out in the
Regulations of apprenticeship), or try to take into account work experience in place of internship (on
the terms set out in the Regulations of internship).

Content: 
1. Expanding the knowledge acquired during studies and developing the ability to use it; 
2. Shaping the skills necessary for future professional work, including, inter alia, the following skills:

analytical, organizational, teamwork; 
An additional goal of the internship may be to collect, after obtaining written consent, materials and

data needed to develop research work, including engineering work. 
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Engineering Project

Code:  GEN_1_028.300

ECTS:  10

Number of hours: 30 (project: 30)

Assi gnments type: Z

Course descri pti on:

The engineering project is an independent development of a practical issue, presenting the learning
outcomes achieved during the studies. It should confirm the skilful use of the competences acquired
during the studies and strengthening their potential in creative project activity. The aim of the
engineering project is to create a work in the field of a specific issue in the area of specialization
chosen by the student. The subject of the engineering project should be consistent with the field of
study and specialization. It should be an original work, not presented within other subjects from the
study program. The subject of the project is proposed by the student and approved by the assigned tutor.
The project is developed under the supervision of the tutors of the specialization. The tutors define the
thematic areas according to the specialty and approve the theme of the project. They can also define
guidelines regarding the project requirements and the method of its implementation, not regulated in
this document, but taking into account the specificity of an engineering work in a given specialty. The
tutors provide the necessary assistance during the preparation of the project. Finally, passing the
"Engineering project" course allows the project to be presented at the diploma examination.

Content: 
1. Expanding the knowledge acquired at university and developing the ability to apply it. 
2. Developing skills necessary in future professional work.
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