CONTENT

1. Academic ENGLiSh........cooiiiiiiiiiiiecc ettt et e et e e e s sae e e enaeens 3
2. AdVanced PrOZramMMUNG...........cccueeruierieeriierieeiteeeteesseesteeseesseesseessseesseessseesseessseesseessseessesssseessenans 5
3. AdVvanced ProgramIMING..........ccceeevueerierriierrieeueenseeeteesseeaseessaesseesseessseesseessseesseessseessesssseensessseenses 6
4. Advanced programming in PythON........c.ccocuiiiiiiiiiiiiice e 7
5. ALZEDTA Lottt ettt et e b e et e et e e abeesbeeetbeeseeeabeenseenneas 9
6. Algebra II for informaticians and PhYSICISS.........cccuieriieriiieiieniieiieeie ettt ere e eee 10
7. Algorithms and data STIUCTUIES.........ccuiiiuieiieeiieie ettt estee et e et e ebe et e ssae e saeesseeseessseessaesssaens 11
8. Automata and formal langUAZES..........cccveriieiiieeiieiieeie et ete et ere et e te et esbeebeesbeensaesnbeenea e 13
9. Automata and formal [aNGUAZES...........cccuieriiiriieiiiieieeieeee ettt ere et eae et enbeenaea e 14
10. BAChEIOT PIOJEC.....iiiiiiiiieiiiieiiecie ettt ettt ettt et e st e e b e essaeenseesseesnbaenseesnseenseennns 15
11. Bachelor thesis and its defenCe..........covuiriiriiriiiiirieeeeeeeee e e 16
12. Bridge fundamentals...........ccc.ooovieiiiiiiioiieeieesie ettt et enb e sreeenbeeneas 17
13. Communicative Competence in English..........c.ccccoiiiiiiiiiiiiiiiiiiiccceceeee e 19
14. Communicative Grammar in English...........ccoccoiiiiiiiiiiiiiiiceeeee e 21
15. Communicative Grammar in German Language.............ccoecveeiierieniienienieenieeeee e eeeeseee e 22
16. Computer NetWOTk INTEIMEL.........cccuiiiiieiieeiieiieee et ereesee et saeeesbeessseensees 23
17. CONCUITENT PrOZIAMIMNINE. ... ..ievieeerreiieereertieeteersreeseesseesseessseesseesseeeseessseesseesssessseessseeseesssesnsees 25
18. CONVEX PrOZIAMIMIING. ... .ccuveerrerereereerereerteerseerseesseenseessseeseessseesseessseesseesssessseesssessseessseesseessseenns 27
19. DAt QnalySiS.....ecciieiiieeiieiiieeiieiteete et e ete et e eteeteesbeesteeesbe e seesnbeenseeeabeesaeenbeesaeenbeesaeenseesneenne 28
20. Data modelling and analysis by means of CAS SYStEMS........cccueeriieriieriienieeniieeieeiee e eneee e 30
21. Database systems for MathematiCIans............cccueeruieriierienieeiieeie ettt e aeessee s e 31
22. Discrete mathematics IL........cc.ooiiiiiiiiiiiieeeee et 32
23. Discrete mathematics ITL..........coouiiiiiiiiiiiieee e s 34
24. Discrete mathematics for iNfOrmMatiCians...........c.ceeueeriieriieriieeie et eie ettt eveeteesreesaeeeneens 36
25, DYNAMIC SYSTEIMIS. 1..uvieutreriiieitieeteenteeeteesteeeseesseeeseesseeesseesssessseesseeasseesssessseessseesseesssssssessseesseensees 38
26. English Language of Natural SCICNCE........cc.cccviiiiiiiiieiiieiieeiteete ettt sveesee e 40
27. Function of real variable...........cooiiiiiiiiiiiieieee e e 42
28. Function of real Variables..........co.iiiiiiiiiiiiiiieieeeee e s 43
29. Functional PrOgramming...........cccueeeuierieriueerieeueeneerseesseesseesseesseesseessseesssessseesseessseesssessseesseeanns 45
30. Geographic Information SYSIEMIS. ........eccuieriiiiiierieiiieerie ettt ettt e e ere e ebeeseesnseenseeene 46
31. Introduction to StUAY Of SCIENCES......ccuieriieiiiiiieiieieeete ettt e ere e e seee e 48
32. Introduction t0 COMPULET GLAPNICS......ccuieriieiiieiiieiierieeiteeete et e eteeteeeteebeeseaeeseeseaeeseessneenseens 49
33. Introduction t0 data ANALYSIS.......c.ccciireiiiiiieriiieiiecie ettt ettt et et b e beeseeebeeaee e 50
34. Introduction to iNfOrMAtION SECUIILY.....cc.eeecuieriieriieriieeteesiieeteenteeeteesseesseeseeesseeseesnseesseessseensees 52
35. Introduction to 1aw fOr INFOIMALICS. ........evuiiiiiriiiieiieee e 53
36. Introduction to MAChINg [EAINING.........c.ccoiieiieiiieiiieiieeie ettt ere e ae e e saaeebeesaee e 54
37. Introduction to neural NETWOTKS........cocviiiiiiiiiiiee e 56
38. Introduction to study Of INFOIMALICS........cccviriiieriiiciieie ettt s 58
39. Linear and iNteZer ProZrammMiNg...........ccveerveerreerreerreeerueessressseesseeeseesseessseesseessseesssessseessesssseenses 59
40. LOZIC PrOZIAMIMING.......eeertieeieeitreeieerieeeteestteaseesseeeseessseasseesseesseesseessseesssessseesssesseessssssseensesanns 60
41. Management of INfOrmation SYSEEIMS. ........cccuieriieriieriieiieetieeieeieesreeree e eseeseaeeseeseseenseessseenns 61
42, Mathematical SOTEWATE. .......cccuiiiiiiiiiiiet ettt sttt ettt et beenees 62
43, Mathematical StAtISTICS. .....c.eeruiriertieieetiert ettt sb ettt s bt ettt e e bt et e eateseeebeeneas 64
A4, MALTX CAICUIUS. ...ttt ettt sttt a et et e st et saeesbe et e eaeenees 66
45. Methods of data analysis and artificial intelligence...........c.ceccverviieniieniieniiiiieie e 67
46. Nontraditional Optimization Techniques L............ccoociiiiiiiiiiiiiiiieeeeeeeee e 69
47. Nontraditional Optimization Techniques IL.............cccoeiiiiiiiiniiniieeeeee e 71

n
oo

CNUMETICAl MIETROAS .o, 72



49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

Physics for INfOrmatiCists L.......cc.oeiirieiiiiiiieieee et 74

Physics fOr INfOrMAtICS. .....uiiiuiiiiieiiecie ettt ettt e e be e seeeteesaaeenseenens 75
Practical Operations T@SEATCH...........cccuiiriiieiieiieeie ettt ettt et e teeeebe e seeesseeneeas 76
Pro-seminar to bachelor thesis........c.eiuiiiiiiiiiirieieee e 77
Probability thEOTY.....iiiiieiiicie et ettt ettt enbeeaee e 78
Proces MOAEIIING........c.eoeiieiiiiiieieeie ettt ettt et et e e beesaae e b e e s saeenbeessaeenseesssesnsaens 80
Professional EXPEIIENCE. ......eevuvieiieeieeriieeteetie et eiteeteesteesaeesteesbeebeessseesseeesseesseessseensaessseeseenns 82
Programming Of WeED-PaAZES......cccueeiiiiriiiiieieeiiese ettt ettt et e e e treereeenaeenne 83
Programming, algorithms, and COMPIEXItY.........cceeriiiiiiiriiiiiieiieeiteee e 85
Programming, algorithms, and COMPIEXItY........ccceeriieiiiiriiiiieiie et 87
PrOJECT DA L.t ettt ettt e et e e st e e baesabeenbeessbeenseesabeenbeeesbeenraens 89
Project of data analysis TL..........ccccieiiiiiiiiiiiii ettt ettt e beessaeeraesane e 90
Seaside ACTODIC EX@ITISE. ....ueiuiriiriiiiieiieitieieeite sttt ettt ettt ettt et e bt et eaeenaeens 92
Secrets Of MICTOWOTTA........oiuiiiiiiiiieee ettt st 94
Selected topics in security of COMPULETr NETWOTKS........ccueeviiiiiieiieeiieie e 95
Selected topics in security of COMPULET NETWOTKS........ccueeriiiiiiiiieeiieie et 96
Selected topics on mathematical analysis..........cccueviieiiieriiiiiieniieiee e 97
SPOTS ACHVITIES Le..vviiiiieiiiiiieiieeie ettt ettt ettt e et e e staeesbeeseeesbeesaessseenseessseenseas 99
SPOTS ACHVITIES Tl .eiiiiiiiiiiieiiecit et ettt e s e e seessbesabeesaseenseenens 101
SPOrts ACHIVITIES TIL......oeiiiiiiieiieiiecie et ettt et e et e s e esbeessaeenbeesane e 103
SPOTS ACHVITIES TV..uiiiiiiiiiiiiicieeteee ettt ettt et ebe e e e beessaeesbeensaeensaeseeenne 104
Student sCIentific CONTETENCE. ........eevuiiiiiiiiieiiee et 105
Students SCIENtific CONTETENCE. ......ccueeiiriieiieieciieeee e 106
Summer Course-Rafting of TISA RIVET.......ccocciiiiiiiiiiiieiece et 107
SUIVIVAL COUISE....uveeutiiieiieieeie ettt ettt ettt s bttt e i e st e bt st e s bt enbeentesaeeaeenne e 109
Technologies Of big data PrOCESSING.......ccvivvuiiriieeiieiieiieeieeete et ete et e ete e e sreebaesaaeeseenenas 111
TYPOGraphiCal SYSTEIMS. ..ccuviiiiiiiiieriieeiieiieeieertte ettt ettt e e e e teeseaeebeeseaeeseessseesseesssesnsaensseenns 112
User environments Of OPerating SYSEIMS. .......eecuieruieeiiieriieriieeriieeteeseeereesteeereesseesseesseesseensnes 114
Vybrané aplikacie datove] analyzZy.........ccccevveiriieiiieiiieiieeieeeee et 116



COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: CJP/ Course name: Academic English
PFAJAKA/07

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: combined, present

Number of ECTS credits: 2

Recommended semester/trimester of the course:

Course level: 1., II., N

Prerequisities:

Conditions for course completion:

Combined method of teaching (classroom/distance)

Active classroom participation, assignments handed in on time, 2 absences tolerated

1 test (10th week), no retake. (in classroom, in case of distance learning due to worsened
epidemiological situation — online)

Presentation on chosen topic (in case of distance learning - online thorugh MS Teams)

Final evaluation- average assessment of test (40%), essay (30%) and presentation (30%).

Grading scale: A 93-100%, B 86-92%, C 79-85%, D 72-78%, E 65-71%, FX 64% and less

Learning outcomes:

Brief outline of the course:

Recommended literature:

Seal B.: Academic Encounters, CUP, 2002

T. Armer :Cambridge English for Scientists, CUP 2011

M. McCarthy M., O'Dell F. - Academic Vocabulary in Use, CUP 2008
Zemach, D.E, Rumisek, L.A: Academic Writing, Macmillan 2005
Olsen, A. : Active Vocabulary, Pearson, 2013
www.bbclearningenglish.com

Cambridge Academic Content Dictionary, CUP, 2009

Course language:
English language, level B2 according to CEFR.

Notes:

Course assessment
Total number of assessed students: 379

A B C D E FX

33.77 22.16 15.3 10.03 6.6 12.14

Provides: Mgr. Viktoria Maria Slovenska

Date of last modification: 17.09.2020
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Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Advanced programming
PRR1a/15

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: present

Number of ECTS credits: 2

Recommended semester/trimester of the course:

Course level: 1.

Prerequisities:

Conditions for course completion:

Learning outcomes:

Brief outline of the course:

Recommended literature:

Course language:

Notes:

Course assessment
Total number of assessed students: 71

A B C D E

FX

53.52 7.04 8.45 4.23 21.13

5.63

Provides: RNDr. Rastislav Krivos-Bellus, PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Advanced programming
PRR1b/15

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: present

Number of ECTS credits: 2

Recommended semester/trimester of the course:

Course level: 1.

Prerequisities: UINF/PRR 1a/15

Conditions for course completion:

Learning outcomes:

Brief outline of the course:

Recommended literature:

Course language:

Notes:

Course assessment
Total number of assessed students: 42

A B C D E

FX

47.62 4.76 0.0 21.43 16.67

9.52

Provides: RNDr. Rastislav Krivos-Bellus, PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Advanced programming in Python
PPPy/18

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: present

Number of ECTS credits: 2

Recommended semester/trimester of the course: 4.

Course level: 1.

Prerequisities: UINF/PAZ1a/15 and leboUINF/ePAZ1a/15 and leboUINF/PRG1/15

Conditions for course completion:
Continuous assignment - 50%
Midterm test and final test - 50%
or

The final project - 100%

Learning outcomes:

Problem solving in Python with using various modules, to implement and use algorithms to
solve selected problems, knowledge of the principles of object-oriented programming and its
implementation in Python.

Brief outline of the course:

Introduction to the environment, basic features of Python, syntax.

Simple types (number, logical type), structured types (string, list, dictionary, tuple, set) and control
structures (loops, conditional statements, exception handling).

Definition of functions (parameters, return value, variable number of parameters, default values od
parameters). Generators.

Import and creation of modules.

Documentation of functions, modules, packages.

Types of errors and error handling. Capturing and raising exceptions.

Saving data to a file and reading data from a file.

Data serialization. Open data formats.

Definition of own classes. Decorators.

Modules, packages.

Tests and test-driven programming (unittest). Logging.

Parallelism, threads and processes.

Graphic interface for Python programs.

Problem solving using Python.

Classes and objects. Iterator, context manager.

Object-oriented approach to problem solving. Custom data structures.

Selected algorithms over data structures.

Recommended literature:
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Pilgrim, M., (2012) Dive Into Python 3. PILGRIM, Mark. https://github.com/downloads/
diveintomark/diveintopython3/dive-into-python3.pdf

SHIPMAN, John W. Tkinter 8.5 reference: a GUI for Python. Socorro, NM 87801: New Mexico
Tech Computer Center, 2013. Dostupné také z: https://anzeljg.github.io/rin2/book2/2405/docs/
tkinter/tkinter.pdf

LOTT, Steven F. Mastering Object-oriented Python. Birmingham B3 2PB, UK: Packt Publishing,
2014. ISBN 978-1-78328-097-1.

Course language:
The primary language is Slovak, English is useful for reading Python documentation

Notes:
Required knowledge: Ability to implement simple programs in a selected programming language
(eg Java, Pascal, C ...), basic knowledge of the principles of object-oriented programming.

Course assessment
Total number of assessed students: 23

A B C D E FX

13.04 21.74 34.78 17.39 0.0 13.04

Provides: doc. RNDr. Cubomir §najder, PhD., PaedDr. Jan Gunis, PhD.

Date of last modification: 11.02.2021

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Algebra I
ALGa/10

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 3 / 3 Per study period: 42 / 42
Course method: present

Number of ECTS credits: 7

Recommended semester/trimester of the course: 1.

Course level: 1.

Prerequisities:

Conditions for course completion:
According to the results from the semester and in view of the results of the written and oral final
exam..

Learning outcomes:
To obtain basic knowledge from number theory concerning divisibility and from linear algebra
concerning systems of linear equations. To be able to apply it in concrete excercises.

Brief outline of the course:
Divisibility in Z. Fields. Systems of linear equations, Gauss elimination. Maps, permutations.
Computing with matrices. Determinants, Cramer rule.

Recommended literature:
T.S Blyth, E.F. Robertson: Basic linear algebra, Springer Verlag, 2001.
K. Janich: Linear algebra, Springer Verlag, 1991.

Course language:
Slovak

Notes:

Course assessment
Total number of assessed students: 1279

A B C D E FX

11.81 11.65 19.0 17.9 28.3 11.34

Provides: prof. RNDr. Danica Studenovskd, CSc., RNDr. Igor Fabrici, Dr., RNDr. Lucia
Jani¢kové, PhD., RNDr. Simona RindoSova, RNDr. Ivana Varga

Date of last modification: 31.01.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Algebra II for informaticians and physicists
ALG3b/10

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 4 / 2 Per study period: 56 / 28
Course method: present

Number of ECTS credits: 7

Recommended semester/trimester of the course: 2.

Course level: 1., II.

Prerequisities: UMV/ALGa/10

Conditions for course completion:
Exam

Learning outcomes:
To provide deeper knowledge on vector spaces, linear transformations and Euclidean spaces.

Brief outline of the course:

Vector spaces, subspaces. A basis, a dimension and a characterization of n-dimensional vector
spaces. The rank of a matrix. Linear transformations and their matrices. Operations with linear
tranformations, matrices of sums and compositions of linear tranformations. Regular linear
transformations, regular matrices. Similar matrices. Characteristic vectors and characteristic values
of linear transformations.

Affine spaces, subspaces and their positions. Euclidean spaces, the distance of subspaces. Conics
and quadrics.

Recommended literature:
A. F. Beardon: Algebra and Geometry, Cambridge University Press, 2005
G. Birkhoff, S. Mac Lane: A Survey of Modern Algebra, New York 1965

Course language:
Slovak

Notes:

Course assessment
Total number of assessed students: 262

A B C D E FX

14.12 10.69 11.83 18.7 33.59 11.07

Provides: doc. RNDr. Roman Sotak, PhD., RNDr. Maria Macekova, PhD.

Date of last modification: 26.03.2020

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Algorithms and data structures
ASU1/15

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 1 Per study period: 28 / 14
Course method: present

Number of ECTS credits: 4

Recommended semester/trimester of the course: 6.

Course level: 1.

Prerequisities: (UINEF/PAZ1a/15 and leboUINF/ePAZ1a/15),(UINF/PAZ1b/15 and leboUINF/
ePAZ1b/15)

Conditions for course completion:
Practice activities, homeworks and midterm exam.
Final examination consisting of practice and theoretical test.

Learning outcomes:
Understand and learn algorithmic paradigms and data structures. Analyse time complexity of these
algorithms.

Brief outline of the course:

Algorithms’ time and space asymptotic complexity. Main Theorem. Amortized complexity.

Brute Force. Backtrack. Divide and Conquer. Dynamic programming. Comparison and non-
comparison sort algorithms. Sweep line algorithms. Graph Theory Algorithms.

Data structures — queue, stack, priority queue, heap, prefix sum, binary search trees, interval trees,
union & find, trie.

Recommended literature:

1, Laaksonen A.: Guide to Competitive Programming: Learning and Improving Algorithms
Through Contests (Undergraduate Topics in Computer Science), Springer, 2017, ISBN
978-3319725468

2, Forisek M., Steinova M.: Explaining Algorithms Using Metaphors. Springer Briefs in
Computer Science, Springer (2013), ISBN 978-1-4471-5018-3
3, R. Sedgewick, K. Wayne: Algorithms (4th Edition), Addison-Wesley Professional, 2011, ISBN
978-0321573513, http://algs4.cs.princeton.edu/home/
4, Open Data Structures: http://opendatastructures.org/

Course language:
Slovak or english

Notes:

Content prerequisities:

- programming skills in some programming language (Python/Java/C++/...)
- mathematics:

-- computing with polynomials, logarithmic and exponential functions
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-- computing limits of sequences, L.’Hospital rule

Course assessment

Total number of assessed students: 134

A

B

C

D

E

FX

11.94

5.97

17.16

23.13

38.81

2.99

Provides: prof. RNDr. Gabriel Semanisin, PhD., RNDr. Rastislav Krivos-Bellus, PhD.

Date of last modification: 25.02.2021

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Automata and formal languages
AFJ1a/15

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 1 Per study period: 28 / 14
Course method: present

Number of ECTS credits: 4

Recommended semester/trimester of the course: 4.

Course level: 1.

Prerequisities:

Conditions for course completion:
Oral examination.

Learning outcomes:
To provide theoretical background for studying computer science in general, by giving the necessary
knowledge in theory of automata.

Brief outline of the course:

Chomsky hierarchy of grammars and languages. Finite-state transducers and mapping, construction
of a reduced automaton. Finite-state acceptors, nondeterministic acceptors, regular expressions.
Closure properties of regular languages. Context-free grammars, Chomsky and Greibach normal
forms. Pushdown automata, Pumping lemma. Closure properties of context-free languages.

Recommended literature:

J.E. Hopcroft, R.Motwani, J.D. Ullman: Introduction to automata theory, languages, and
computation, Addison-Wesley, 2001.

J. Shallit: A second course in formal languages and automata theory, Cambridge University press,
20009.

M. Sipser: Introduction to the theory of computation, Thomson Course Technology, 2006.

Course language:

Notes:

Course assessment
Total number of assessed students: 832

A B C D E FX

25.36 18.03 23.92 17.91 9.86 4.93

Provides: Mgr. Alexander Szabari, PhD., prof. RNDr. Viliam Geffert, DrSc., RNDr. Zuzana
Bednarova, PhD.

Date of last modification: 24.08.2018

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Automata and formal languages
AFJ1b/15

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 1 Per study period: 28 / 14
Course method: present

Number of ECTS credits: 5

Recommended semester/trimester of the course: 5.

Course level: 1., II.

Prerequisities: UINF/AFJ1a/15

Conditions for course completion:
Test and oral examination.

Learning outcomes:
To provide theoretical background for studying computer science in general, by giving the necessary
knowledge in theory of automata.

Brief outline of the course:

Chomsky and Greibach normal forms of context free gramars. Pushdown automata. Pumping
lemma. Closure properties of context free and deterministic context free languages. Context
sensitive grammars and linearly-bounded Turing machines. Phrase-structure grammars and Turing
machines. Post correspondence problem. Undecidable problems in the theory of formal languages.

Recommended literature:

J.E. Hopcroft, R.Motwani, J.D. Ullman: Introduction to automata theory, languages, and
computation, Addison-Wesley, 2001.

J. Shallit: A second course in formal languages and automata theory, Cambridge University press,
20009.

M. Sipser: Introduction to the theory of computation, Thomson Course Technology, 2006.

Course language:

Notes:

Course assessment
Total number of assessed students: 567

A B C D E FX

37.92 15.87 19.75 17.64 6.17 2.65

Provides: prof. RNDr. Viliam Geffert, DrSc., Mgr. Alexander Szabari, PhD., RNDr. Zuzana
Bednarova, PhD.

Date of last modification: 01.06.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Bachelor project
BKP2/14

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 1 Per study period: 14
Course method: present

Number of ECTS credits: 2

Recommended semester/trimester of the course: 5.

Course level: 1.

Prerequisities:

Conditions for course completion:
To prepare and present a contribution related to thesis and its topic.

Learning outcomes:
To get students familiar with basic knowledge on the form and content of thesis and thesis
presentation as well as with the support for its realisation.

Brief outline of the course:

Necessary elements and formal aspects of a thesis. WYSIWYG editors, LaTeX, drawing programs.
Presentation software, Microsoft PowerPoint and its clones, Beamer. Suggestions for presentation
and contribution making.

Recommended literature:
electronic information sources

Course language:
Slovak or English

Notes:

Course assessment
Total number of assessed students: 134

abs n

100.0 0.0

Provides: doc. RNDr. Dugan Sveda, CSc.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Bachelor thesis and its defence
BPO/14

Course type, scope and the method:
Course type:
Recommended course-load (hours):
Per week: Per study period:
Course method: present

Number of ECTS credits: 4

Recommended semester/trimester of the course:

Course level: 1.

Prerequisities:

Conditions for course completion:
Acquiring the required number of credits in the structure defined by the study plan.

Learning outcomes:
Evaluation of student‘s competences with respect to the profile of the graduate.

Brief outline of the course:
Presentation of results of the bachelor thesis, answering the questions of the thesis supervisor and
answering the questions of members of evaluation commitee.

Recommended literature:

Course language:

Notes:

Course assessment
Total number of assessed students: 65

A B C D E FX
67.69 20.0 6.15 4.62 1.54 0.0
Provides:

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Bridge fundamentals
ZBR/14

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: present

Number of ECTS credits: 2

Recommended semester/trimester of the course:

Course level: 1.

Prerequisities:

Conditions for course completion:
Active participation on exercises.

Learning outcomes:
A student gets acquainted with fundamentals of the contract bridge, develops his/her logical
thinking and consolidates his/her habits of positive social behaviour.

Brief outline of the course:

Bridge rules.

Principles of the bidding system Standard American.
Basic techniques of declarer's play.

Basic techniques of the defence.

Lead conventions, signals.

Common bidding conventions.

Selected advanced techniques of the card play.
Partnership cooperation in the contract bridge.
Bridge ethics.

Recommended literature:
T. Menyhért: Kurz bridzu 2013, http://new.bridgekosice.sk/kurz-bridzu-2013/
R. Pavlicek: Learn To Play Bridge!, http://www.rpbridge.net/1a00.htm
ACBL SAYC System Booklet, http://ebookbrowsee.net/acbl-sayc-pdf-d201415187

Course language:
Slovak or English

Notes:
Minimum number of participants is 4.

Course assessment
Total number of assessed students: 25

abs n

96.0 4.0
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Provides: doc. RNDr. Miroslav Plos¢ica, CSc., prof. RNDr. Mirko Horiidk, CSc.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: CJP/ Course name: Communicative Competence in English
PFAJKKA/07

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: combined, present

Number of ECTS credits: 2

Recommended semester/trimester of the course:

Course level: 1., II., N

Prerequisities:

Conditions for course completion:

Active participation in class and completed homework assignments. Students are allowed to miss
two classes at the most.

Online teaching (MS Teams), in case of an improved epidemiological situation = on-site teaching.
2 credit tests (presumably in weeks 6/7 and 12/13) and a short oral presentation in English.

The tests will be taken online (MS Teams) during online teaching and in class in case of on-site
classes.

The presentation will be sent to the course instructor as a video recording.

Final evaluation consists of the scores obtained for the 2 tests (70%) and the presentation (30%).
Final grade will be calculated as follows: A 93-100 %, B 86-92%, C 79-85%, D 72-78%, E 65-71%,
FX 64 % and less.

Learning outcomes:

Uplatnenie a aktivne pouzivanie svojich teoretickych vedomosti v praktickych komunikaé¢nych
situdciach. Zdokonalenie jazykovych vedomosti a zru¢nosti Studenta, reCovej, pragmaticke]
a vecnej kompetencie, predovsetkym zlepSuji komunikaciu, schopnostprijimat’ a formulovat
vypovede, efektivne vyjadrovat' svoje myslienky ako aj orientovat’ sa v obsahovom plane
vypovede. Precvicovanie reCovych intencii kontaktnych (napr. pozdravy, oslovenia, pozvanie,
oslovenie), informativnych (napr. ziskavanie a podavanie informacii, vyjadrenie priestorovych a
¢asovych vzt'ahov), regulacnych (napr. prosba, pod’akovanie, zakaz, pochvala, suhlas, nesuhlas)
a hodnotiacich (napr. vyjadrenie vlastného nézoru, stanoviska, zelania, emocii). Vysledkom
budovania praktickej jazykovej kompetencie maji byt vedomosti a zru¢nosti zodpovedajuce
poziadavkam a kritériam dokumentu Spolo¢ny eurdpsky referenény ramec pre vyucovanie jazykov.

Brief outline of the course:

Rodina, jej formy a problémy

Vyjadrovanie pocitov a dojmov

Dom, byvanie a buducnost’

Formy a dialekty v anglickom jazyku

Zivot v meste a na vidieku

Kolokacie a idiomy, zauzivané slovné spojenia
Prazdniny a sviatky vo svete
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Zivotné prostredie a ekologia
Vynimky zo slovosledu

Frazové slovesa a ich pouzitie
Charakteristiky neformalneho diskurzu

Recommended literature:

www.bbclearningenglish.com

McCarthy M., O'Dell F.: English Vocabulary in Use, Upper-Intermediate. CUP, 1994.
Misztal M.: Thematic Vocabulary. SPN, 1998.

Fictumova J., Ceccarelli J., Long T.: Angli¢tina, konverzace pro pokrocilé. Barrister and
Principal, 2008.

Peters S., Graf T.: Time to practise. Polyglot, 2007.

Jones L.: Communicative Grammar Practice. CUP, 1985.

Alexander L.G.: Longman English Grammar. Longman, 1988.

Course language:
English language, B2 level according to CEFR

Notes:

Course assessment
Total number of assessed students: 241

A B C D E FX

38.59 22.41 19.5 9.54 6.64 3.32

Provides: Mgr. Barbara Mitrikova

Date of last modification: 11.02.2021

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: CJP/ Course name: Communicative Grammar in English
PFAJGA/07

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: combined, present

Number of ECTS credits: 2

Recommended semester/trimester of the course:

Course level: 1., II., N

Prerequisities:

Conditions for course completion:

Active classroom participation (max. 2x90 min. absences tolerated). 2 test (5th/6th and 12/13th
week), no retake. Final evaluation- average assessment of tests. Grading scale: A 93-100%, B

86-92%, C 79-85%, D 72-78%, E 65-71%, FX 64% and less.

Learning outcomes:

Brief outline of the course:

Recommended literature:

Vince M.: Macmillan Grammar in Context, Macmillan, 2008

McCarthy, O'Dell: English Vocabulary in Use, CUP, 1994

C. Oxengen, C. Latham-Koenig: New English File Advanced, Oxford 2010
Misztal M.: Thematic Vocabulary, Fragment, 1998
www.bbclearningenglish.com

ted.com/talks

Course language:

Notes:

Course assessment
Total number of assessed students: 406

A B C D E

FX

39.66 18.97 16.75 8.62 591

10.1

Provides: Mgr. Lenka Klim¢akova

Date of last modification: 14.09.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: KGER/ |Course name: Communicative Grammar in German Language
NIJKG/07

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: present

Number of ECTS credits: 2

Recommended semester/trimester of the course:

Course level: 1., II.

Prerequisities:

Conditions for course completion:

Learning outcomes:

Brief outline of the course:

Recommended literature:

Course language:

Notes:

Course assessment
Total number of assessed students: 54

A B C D E

FX

59.26 11.11 9.26 3.7 9.26

7.41

Provides: Mgr. Blanka Jenc¢ikova

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Computer network Internet
PSIN/15

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 3 / 1 Per study period: 42/ 14
Course method: present

Number of ECTS credits: 5

Recommended semester/trimester of the course: 4., 6.

Course level: 1.

Prerequisities: UINF/PAZ1a/15 and leboUINF/ePAZ1a/15 and leboUINF/PRG1/15

Conditions for course completion:
Activity at excercises (max 18 points), home work (max 18 points), test (max 30 points).
Verbal exam (min 25 points, max 50 points). Required minimum for passing the course is 64 points.

Learning outcomes:

To understand ISO OSI reference model for network communication, to analyze communication
channels parameters, to understand different access methods, to be familiar with the function of
center network devices (hub, switch, router), to understand IP protocol, IP addresses and the transfer
of internet packets, to understand reliable data transfer of the TCP protocol, to be able to use Sockets
in won application, to know basic application protocols.

Brief outline of the course:

1. Introduction to computer networks, internet connection types, delay and loss in packet-switched
networks, ISO OSI reference model and TCP/IP protocols family.

2. Application layer: Web and HTTP, protocol FTP ,e-mail and SMTP, POP3, IMAP,

3. Application layer: domain names and DNS, Peer-to-peer applications. Security in computer
networks.

4. Transport layer: services, multiplexing and demultiplexing, protocol UDP, reliable data transfer
5. Transport layer: connection oriented transport protocol TCP, flow and congestion control.

6. Network Layer: Internet protocol IPv4, virtual circuit and datagram networks, packet
fragmentation, routing table, application protocol DHCP

7. Network Layer: network address translation NAT, ICMP protocol, internet protocol IPv6

8. Network Layer: routing algorithms and protocols, broadcast and multicast routing

9. Link layer: error detection, multiple access methods CSMA/CD and CSMA/CA, Ethernet,
frames, protocols ARP and RARP, link layer addressing

10. Link Layer and wireless and mobile networks: hub, switch, virtual LAN, 802.11 Wireless LAN,
Bluetooth 802.15, WiMAX 802.16, Mobile IP, mobility in GSM

11. Physical Layer: Communication channels parameters, digital and analog encoding.

Recommended literature:

1. J. F. Kurose, Keith W. Ross: Computer Networking: A Top-Down Approach, 7. edition, 2016
2. A. S. Tanenbaum: Computer Networks, 5. edition, Pearson, 2010

3. W. Stallings: Local and Metropolitan Area Networks, Prentice Hall, 2000
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4. E. Comer, R.E. Droms: Computer Networks and Internets, Prentice Hall, 2003
5. W. R. Stevens: TCP/IP Illustrated, Vol.1: The Protocols, Addison-Wesley, 1994

Course language:

Notes:

Course assessment
Total number of assessed students: 759

A B C D E FX

9.62 5.27 12.38 16.47 37.29 18.97

Provides: doc. RNDr. Jozef Jirasek, PhD., RNDr. Peter Gursky, PhD.

Date of last modification: 06.02.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Concurrent programming
KOPR/19

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 1 /2 Per study period: 14 /28
Course method: present

Number of ECTS credits: 4

Recommended semester/trimester of the course: 5.

Course level: 1.

Prerequisities: UINF/PAZ1a/15 and leboUINF/ePAZ1a/15

Conditions for course completion:
Final projects in area of parallel and distributed programming

Learning outcomes:
Ability to create thread safe programs, cooperation and synchronization of threads, design pattern
"Work stealing", interruption of threads. Technologies SOAP and Akka.

Brief outline of the course:

1, Introduction to threads

2, Stale data and data publication

3, Composing thread safe classes

4, Concurrent collections

5, Thread coordination

6, Executors

7, ForkJoinPool - work stealing pattern

8, Tasks cancellation

9, Threads in JavaFx

10, SOAP Web Services - From code to WSDL
11, SOAP Web Services - From WSDL to code
12, Actor model and Akka

Recommended literature:
1. B. Goetz, Tim Peierls, Joshua Bloch, Joseph Bowbeer, David Holmes, Doug Lea: Java
Concurrency in Practice; Addison-Wesley Professional, 2006
2. P. Hyde: Java Thread Programming; Sams, 1999
3. T. White: Hadoop: The Definitive Guide; Yahoo Press; Second Edition edition, 2010

Course language:

Notes:

Page: 25




Course assessment
Total number of assessed students: 78

A

B

C

D

E

FX

44.87

25.64

15.38

10.26

3.85

0.0

Provides: doc. RNDr. Csaba Torok, CSc., RNDr. Peter Gursky, PhD., RNDr. Robert Novotny,

PhD.

Date of last modification: 19.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Convex programming
KOP/10

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 3 / 1 Per study period: 42/ 14
Course method: present

Number of ECTS credits: 5

Recommended semester/trimester of the course: 4.

Course level: 1.

Prerequisities: UMV/LCO/10,(UMV/MAN1¢/10 and 1leboUMV/MAN2d/10 and leboUMV/
FRPb/19)

Conditions for course completion:
Based on the results of written tests (two per term, with emphasis on problem solving) and on the
oral examination.

Learning outcomes:
To learn the theoretical basis and the most important methods of nonlinear programming

Brief outline of the course:

Practical problems leading to a nonlinear program. Convex sets and their properties. Convex
functions — properties and criteria of convexity. Necessary and sufficient conditions of optimality.
Karush-Kuhn-Tucker conditions. Quadratic programming.

Recommended literature:
Bazaraa, Sherali, Shetty: Nonlinear programming, Wiley, New York 1993

Course language:
Slovak or English

Notes:

Course assessment
Total number of assessed students: 74

A B C D E FX

10.81 10.81 9.46 12.16 56.76 0.0

Provides: prof. RNDr. Tomas Madaras, PhD., Mgr. Alfréd Onderko

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Data analysis
ADA/19

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 1 /3 Per study period: 14 /42
Course method: present

Number of ECTS credits: 4

Recommended semester/trimester of the course: 2.

Course level: 1.

Prerequisities: UMV/UAD/10

Conditions for course completion:
Individual project work. Oral presentation of the individual project work.

Learning outcomes:

Students will gain practical skills in applying basic statistical methods of estimating and testing on
real data using statistical software. At the same time, they will develop a concrete idea of the basic
statistical concepts and methods discussed from a theoretical point of view in the following subjects.

Brief outline of the course:

1. Data visualization using statistical software R.

2. Basic principles of statistical inference. Random sample from normal distribution, g-q plot,
testing of normality.

3. Confidence intervals for proportions.

4. Confidence intervals for means.

5. Testing hypotheses about proportions and means.

6. Relationships between quantitative variables. Linear regression, multiple regression.

7. Goodness-of-Fit tests and contingency tables. Relationships between qualitative variables.
8. Analysis of variance (principle, testing, graphical representation).

9. Nonparametric methods of testing.

Recommended literature:

1. Utts, J.M., Heckard, R.F. (2014): Mind od Statistics, 5th ed., Thomson Brooks/Cole

2. CRAWLEY, M.J. (2005), Statistics: An Introdution using R, New York: Wiley

3. WICKHAM, H. (2016), ggplot2: Elegant Graphics for Data Analysis, 2nd ed. Springer
4. MOORE, D.S.(2000), The Active Practice of Statistics, New York: W. H. Freeman

5. Andé€l J. (2011): Zaklady matematické statistiky, MatfyzPress, Praha (in Czech.)

Course language:

Notes:
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Course assessment
Total number of assessed students: 0

A B C D E

0.0 0.0 0.0 0.0 0.0

Provides: prof. RNDr. Ivan Zezula, CSc., RNDr. Martina Hancova, PhD.

Date of last modification: 18.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Data modelling and analysis by means of CAS systems
MAD/14

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 3 Per study period: 42
Course method: present

Number of ECTS credits: 4

Recommended semester/trimester of the course: 5.

Course level: 1.

Prerequisities:

Conditions for course completion:
examination based on working-out the solution of a given real problem using a computer algebra
system

Learning outcomes:
To provide knowledge and skills for mathematical modelling and data analysis using computer
algebra systems.

Brief outline of the course:

The Maple and Mathematica CAS systems: comparison, environment, basic functionality and
language syntax. Data import and export, visualizations and analyses. Basic and advanced
techniques of mathematical modelling using CAS.

Recommended literature:

the reference manual to Maple / Mathematica

I. Shingareva, C. Lizarraga-Celaya: Maple an Mathematica. A Problem Solving Approach for
Mathematics, Springer-Verlag/Wien, 2007, 2009

A. Heck: Introduction to Maple, Springer-Verlag, New York, 2003

Course language:
Slovak or English

Notes:

Course assessment
Total number of assessed students: 9

abs n

100.0 0.0

Provides: prof. RNDr. Tomas§ Madaras, PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Database systems for Mathematicians
DBS/15

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 3 /2 Per study period: 42 / 28
Course method: present

Number of ECTS credits: 6

Recommended semester/trimester of the course: 1.

Course level: 1., II.

Prerequisities:

Conditions for course completion:

Learning outcomes:
Acquired basic concepts and techniques of relational database theory and corresponding software.

Brief outline of the course:

Data models. Languages for defining and manipulating data (DDL, DML). Tables, attributes
and integrity constraints. Queries: select, where, group by, aggregate and system functions.
Nested queries and several tables: join, union, primary, foreign key. Relational algebra. Database
modelling. Functional dependency and normalization.

Recommended literature:

- S. Krajéi: Databazové systémy, UPJS, 2005 2. J.

- Date C.J., Database Design and Relational Theory, O'Reilly, 2012

- Atkinson, P., Vierra, R., BEGINNING MICROSOFT SQL SERVER 2012 PROGRAMMING,
John Wiley - Wrox, 2012

- Itzik Ben-Gan, Microsoft SQL Server, 2012 T-SQL Fundamentals, O'Reilly, 2012

- L. Davidson, J.M. Moss, Pro SQL Server 2012 Relational database Design and Implementation,
APRESS, 2012

Course language:

Notes:

Course assessment
Total number of assessed students: 709

A B C D E FX

12.69 9.59 13.26 20.31 33.85 10.3

Provides: doc. RNDr. Csaba Torok, CSc.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Discrete mathematics 11
DSMb/10

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 2 Per study period: 28 / 28
Course method: present

Number of ECTS credits: 5

Recommended semester/trimester of the course: 4.

Course level: 1.

Prerequisities: UMV/DSMa/10 and leboUMV/DSM3a/10

Conditions for course completion:

Two tests during the semester

It is made on the base of results of two tests during the semester (50%)and a final written exam
and an oral exam (50%)

Learning outcomes:
Mastered funamental methods of graph theory. To be familiar with some possibilities of applications
of graph theory

Brief outline of the course:

Introduction to graphs.

Connectivity and distance in graphs.

Trees, spanning subgraphs

Independence and coverings.

Introduction to the Ramsey theory.

Introduction to the extremal graph theory.

Matchings: Theorem of Hall, theorem of Berge, optimal assignment problems.
Vertex colorings: Theorem of Brooks, Theorem of Erdos and Szekeres.
Chromatic polynomials.

Edge colourings, Theorem of Koenig.

Introduction to directed graphs: Basic notions, connectivities, tounaments, acyclic graphs, base and
kernel of a graph.

Introduction to applications of graphs.

Recommended literature:

1. A. Bondy and U.S.R. Murty: Graph theory, Springer-Verlag 2008

2. G. Chartrand, L. Lesniak, and P. Zhang, Graphs and digraphs, CRC Press, Boca Raton 2011
3. R. Diestel: Graph Theory, Springer-Verlag, New York, Inc. 1997

4.M.N.S. Swamy and K. Thulasiraman: Graphs, Networks and Algorithms.

Willey Interscience Publ., New York 1981

Course language:
Slovak
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Notes:

Course assessment

Total number of assessed students: 170

A

B

C

D

FX

13.53

10.0

24.12

27.06

18.82

6.47

Provides: RNDr. Igor Fabrici, Dr., RNDr. Méria Macekova, PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Discrete mathematics 111
DSMc/10

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 2 Per study period: 28 / 28
Course method: present

Number of ECTS credits: 5

Recommended semester/trimester of the course: 5.

Course level: 1.
Prerequisities: UMV/DSMb/10

Conditions for course completion:
Two tests during the semester
It is made on the base of results of two tests during the semester (50%)and a final written exam

and an oral exam (50%)

Learning outcomes:
Mastered fundamental methods of graph theory. Abilities of applications of graph theory.

Brief outline of the course:

Eulerian and Hamiltonian graphs.

Connectivity: Theorem of Menger.

Matching: Theorem of Tutte.

Planar graphs: Theorem of Kuratowski.

Plane graphs: Euler polyhedral formula and its consequences,
Introduction to the theory of light graphs in plane graphs.
Colourings of plane graphs.

Crossing numbers of graphs.

Introduction to the topological graph theory.

Edge colourings: Theorem of Vizing.

Application of Graph theory: The shortest path problem, the critical path method.

Recommended literature:

1. A. Bondy and U.S.R. Murty: Graph theory, Springer-Verlag 2008

2. G. Chartrand, L. Lesniak, and P. Zhang, Graphs and digraphs, CRC Press, Boca Raton 2011
3. R. Diestel: Graph Theory, Springer-Verlag, New York, Inc. 1997

4.M.N.S. Swamy and K. Thulasiraman: Graphs, Networks and Algorithms.

Willey Interscience Publ., New York 1981

Course language:
Slovak

Notes:
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Course assessment
Total number of assessed students: 77

A

B

C

D

E

FX

15.58

31.17

15.58

24.68

12.99

0.0

Provides: prof. RNDr. Toma$ Madaras, PhD., RNDr. Maria Macekova, PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Discrete mathematics for informaticians

DSM3a/10

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 1 Per study period: 28 / 14
Course method: present

Number of ECTS credits: 4

Recommended semester/trimester of the course: 3.

Course level: 1.

Prerequisities:

Conditions for course completion:
Based on results of two semestral tests.
Based on semestral evaluation and the result of examination.

Learning outcomes:
To present the basics of combinatorics and their applications in computer science.

Brief outline of the course:

Mathematical induction and Dirichlet principle. The sum and the product rule. Permutations,
k-permutations, combinations. Selections with repetitions. The inclusion/exclusion principle.
Recurrent equations. Introduction to graph theory. Trees. Eulerian and Hamiltonian graphs. Planar
graphs. Graph colourings.

Recommended literature:

1. S. Jendrol’, P. Mihok: Diskrétna matematika I., UPJS Kogsice 1992

2. J. Nesettil, J. Matousek: Kapitoly z diskrétni matematiky

3. E. R. Scheinerman: Mathematics - a discrete introduction, Brooks/Cole Publ. Comp. Pacific
Grove 2000.

4. R.P. Grimaldi: Discrete and Computational Mathematics, Addison-Wesley Publ. Co.-Rending
1994.

Course language:
Slovak

Notes:

Course assessment
Total number of assessed students: 274

A

B

C

D

E

FX

5.47

2.92

9.49

16.79

52.55

12.77

Provides: prof. RNDr. Tomas Madaras, PhD., RNDr. Maria Macekova, PhD.

Date of last modification: 22.09.2019

Page: 36




Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Dynamic systems
DYS/19

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 2 Per study period: 28 / 28
Course method: present

Number of ECTS credits: 5

Recommended semester/trimester of the course: 5.

Course level: 1.

Prerequisities: UMV/FRPb/19

Conditions for course completion:

Ongoing evaluation takes the form of a written test during the semester and programming
assigned procedure in pre-selected software. The overal evaluation is based on a result of mid-term
evaluation (60%) and the result of final written and oral examination (40%).

Learning outcomes:

The course provides students deep knowledge of the theory of dynamical systems from the
theoretical and practical point of view (their modeling, their properties and numerical simulation).
Emphasis is put on an interdisciplinary approach and hte usage of software.

Brief outline of the course:

1. Basic notions of the theory of dynamical systems and their properties.

2. Differential equations and systems - their relationship, methods of solution.
3. Difference equations and systems - methods of solution.

4. Stability and chaotic behavior of the dynamical systems, bifurcation.

5. Numerical methods as dynamical systems, analysis of algorithms.

6. Applications of dynamical systems in computer science.

Recommended literature:

1. Brunovsky, P. , Diferencné a diferencialne rovnice (vysokoskolsky ucebny text), FMFI UK,
2011

http://www.iam.fmph.uniba.sk/skripta/brunovsky/ddrtext.pdf

2. L. Kluvanek, I. Misik, M. Svec: Matematika I, SVTL, Bratislava, 1961.

3. N. M. Matvejev: Zbierka prikladov z obyc¢ajnych diferencidlnych rovnic, ALFA, Bratislava,
4. Stuart, A.M.; Humphries, A.R. (1996), Dynamical Systems and Numerical Analysis,
Cambridge University Press

5. Jacques M. Bahi and Christophe Guyeux. 2013. Discrete Dynamical Systems and Chaotic
Machines: Theory and Applications. CRC Press, Inc., Boca Raton, FL, USA. 1970.

6. Kelley, C. T. (1995). Iterative Methods for Linear and Nonlinear Equations. SIAM.

7. Kelley, C.T. (1999) Iterative Methods for Optimization. In: Frontiers in Applied Mathematics,
Vol. 18, SIAM

Course language:
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Notes:

Course assessment
Total number of assessed students: 0

A B C D E

0.0 0.0 0.0 0.0 0.0

Provides: doc. RNDr. Ondrej Hutnik, PhD., Mgr. Jozef Kisel’ak, PhD.

Date of last modification: 27.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: CJP/ Course name: English Language of Natural Science
PFAJ4/07

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: present

Number of ECTS credits: 2

Recommended semester/trimester of the course: 2.

Course level: 1.

Prerequisities:

Conditions for course completion:

Distant form of study (Online through MS teams) - based on the sylabus

Active participation in class and completed homework assignments. Students are allowed to miss 2
classes at the most (in case of online form - not attending online class/ assignments not handed in)
Continuous assessment: 2 credit tests taken thorugh MS Teams online(presumably in weeks 6 and
13) and academic presentation in English given through MS Teams online.

In order to be admitted to the final exam, a student has to score at least 65 % as a sum of both
credit tests.

The exam test results represent 50% of the final grade for the course, continuous assessment results
represent the other 50% of the final grade.

The final grade for the course will be calculated as follows:

A 93-100, B 86-92, C 79-85, D 72-78, E 65-71, FX 64 and less.

Learning outcomes:

Enhancement of students' language skills (speaking, writing, reading and listening comprehension)
in English for specific purposes and development of students' language competence (familiarization
with selected phonological, lexical and syntactic phenomena), improvement of students' pragmatic
competence (familiarization with selected language functions) and improvement of presentation
skills at B2 level (CEFR) with focus on terminology of English for natural science.

Brief outline of the course:

. Introduction to studying language

. Selected aspects of scientific language

. Talking about academic study

. Discussing science

. Defining scientific terminology and concepts
. Expressing cause and effect

. Describing structures

. Explaining processes

. Comparing objects, structures and concepts
10. Talking about problem and solution

11. Referencing authors

O 00 1 O U B W —
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12. Giving examples

13. Visual aids and numbers

14. Referencing time and place

Presentation topics related to students’study fields.

Recommended literature:

study materials provided by the course instructor

Redman, S.: English Vocabulary in Use, Pre-intermetdiate, Intermediate. Cambridge University
Press, 2003.

Armer, T.: Cambridge English for Scientists. CUP, 2011.

Wharton J.: Academic Encounters. The Natural World. CUP, 2009.

Murphy, R.: English Grammar in Use. Cambridge University Press, 1994.

P. Fitzgerald : English for ICT studies. Garnet Publishing, 2011.
https://worldservice/learningenglish, https://spectator.sme.sk

www.isllibrary.com

Course language:

Notes:

Course assessment
Total number of assessed students: 2605

A B C D E FX

37.16 25.03 17.04 10.21 8.29 2.26

Provides: Mgr. Lenka Klim¢akova, Mgr. Barbara Mitrikova, Mgr. Viktoria Maria Slovenska,
PhDr. Helena Petruniova, CSc.

Date of last modification: 14.02.2021

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Function of real variable
FRPa/19

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 4 Per study period: 28 / 56
Course method: present

Number of ECTS credits: 7

Recommended semester/trimester of the course: 3.

Course level: 1.

Prerequisities:

Conditions for course completion:
Written exam.

Learning outcomes:
The course provides an introductory knowledge on basic tools of differential and integral calculus
of real functions of one real variable, and a development of certain calculation skills in the field.

Brief outline of the course:

1. Basics of mathematical logic and notations.

2. Real functions - basic notions, operation, graphs, continuity.

3. Differential calculus of functions of one real variable - differentiability, using the derivative.
4. Integral calculus of functions of one real variable - Newton integral.

Recommended literature:

1. Brannan, D.: A First Course in Mathematical Analysis, Cambridge University Press,
Cambridge 2006.

2. Bruckner, A. M., Bruckner J. B., Thomson, B. S.: Real Analysis, Second Edition,
ClassicalReal Analysis.com, 2008.

3. Zorich, V. A.: Mathematical Analysis I, Springer-Verlag 2002.

Course language:

Notes:

Course assessment
Total number of assessed students: 621

A B C D E FX

7.89 9.02 15.46 22.38 35.59 9.66

Provides: doc. RNDr. Ondrej Hutnik, PhD., RNDr. Jaroslav Supina, PhD., RNDr. Lenka
Halc¢inova, PhD.

Date of last modification: 26.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Function of real variables
FRPb/19

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 4 / 3 Per study period: 56 / 42
Course method: present

Number of ECTS credits: 8

Recommended semester/trimester of the course: 4.

Course level: 1., II.

Prerequisities: UMV/FRPa/19 and leboUMV/MZIb/10

Conditions for course completion:

Ongoing evaluation takes the form of small tests, projects and two main online tests during the
semester. Overall evaluation is given by ongoing evaluation (60%), written and oral part of the
exam (40%).

Learning outcomes:

The course provides students the basics of mathematical analysis necessary to study physics

and computer science and related fields. The students also learn mathematical culture, notation and
mathematical way of thinking and expression.

Brief outline of the course:

Recommended literature:

1. B. Mihalikova, J. Ohriska: Matematicka analyza 1, 2, vysokoskolsky uéebny text, UPJS

v Kosiciach, Kosice, 2000, 2007. 2. L. Kluvanek, I. Misik, M. Svec: Matematika I, II,

SVTL, Bratislava, 1959. 3. Z. Dosla, O. Dosly: Diferencialni pocet funkci vice proménnych,
vysokoskolsky uc¢ebny text, Masarykova univerzita v Brne, Brno, 2003. 4. J. Kopacek:
Matematicka analyza nejen pro fyziky I, I, Matfyzpress, Praha, 2004, 2007. 5. J. C. Robinson:
An introduction to ordinary differential equations, Cambridge University Press, Cambridge,
2004. 6. R. E. Williamson, H. F. Trotter: Multivariable mathematics, Prentice Hall (Pearson),
Upper Saddle River, 2004. 7. B. S. Thomson, J. B. Bruckner, A. M. Bruckner: Elementary real
analysis, Prentice Hall (Pearson), Lexington, 2008.

Course language:

Notes:

Course assessment
Total number of assessed students: 479

A B C D E FX

9.39 10.86 14.2 22.13 36.74 6.68

Provides: Mgr. Jozef Kisel'dk, PhD., RNDr. Jaroslav Supina, PhD.

Date of last modification: 31.03.2020
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Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Functional programming
FUN1/15

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):
Per week: 2 / 2 Per study period: 28 / 28
Course method: present

Number of ECTS credits: 4

Recommended semester/trimester of the course: 5.

Course level: 1.

Prerequisities: UINF/PAZ1a/15 and leboUINF/ePAZ1a/15

Conditions for course completion:

Learning outcomes:
To learn bases of declarative programming (as complementary method to procedural programming)
and basic methods of implementations of functional programming languages.

Brief outline of the course:

Principles of functional programming. Lambda calculus from the functional programming
languages point of view. Properties of functional programming languages. Programming language
Haskell: the structure of the language and basic computational rule, basic data types, lists, recursion
and induction, trees

Recommended literature:

BIRD, R., WADLER, P.: Introduction to Functional Programming. Prentice Hall International,
1988.

LIPOVACA, M.: Learn You Haskell for Great Good!. Free from http://learnyouahaskell.com/

Course language:

Notes:

Course assessment
Total number of assessed students: 249

A B C D E FX

21.29 15.26 15.66 14.46 32.53 0.8

Provides: prof. RNDr. Stanislav Kraj¢i, PhD., RNDr. Ondrej Kridlo, PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UGE/ |Course name: Geographic Information Systems
GIS/15

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):
Per week: 2 / 2 Per study period: 28 / 28
Course method: present

Number of ECTS credits: 6

Recommended semester/trimester of the course: 3., 5.

Course level: 1.

Prerequisities:

Conditions for course completion:

The assessment is a combination of continual control during the practicals and the final exam in
the examination period. The continual assessment is performed during the semester and it involves
1 written test in the mid-term of the semester and a project report generated according to the
assignment and practical skills acquired during the practicals. The student can go for the final exam
in case he or she acquired at least the E mark in the continual assessment. The final assessment
mark is the result of the average of the marks received in the mid-term test, project report and final
exam. The final exam is a written test. The credits are given in case the student had reached at least
the E mark in continual assessment and final exam. The following marking scheme is applied in
the assessment: A (100-90 points), B (80-89 points), C (70-79 points), D (60-69 points), E (50-59
points), FX (0-49 points).

Learning outcomes:

The student will understand the basics of the theory of geoinformation science, GIS, and Remote
Sensing. The student will be able perform tasks in a GIS software, generate thematic amps and
conduct basic spatial analyses such as spatial querries, atribute querries, terrain modelling, editing
custom geodata, importing geodata.

Brief outline of the course:

Recommended literature:

Course language:
Slovak or Czech or English

Notes:

Course assessment
Total number of assessed students: 344

A B C D E FX

29.65 25.0 25.58 13.37 6.4 0.0

Provides: doc. Mgr. Michal Gallay, PhD., Mgr. Michaela Novakova

Date of last modification: 16.09.2017

Page: 46




Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: Dek. PF | Course name: Introduction to Study of Sciences
UPJS/USPV/13

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):
Per week: Per study period: 125/ 3d
Course method: present

Number of ECTS credits: 2

Recommended semester/trimester of the course: 1.

Course level: 1.

Prerequisities:

Conditions for course completion:

Learning outcomes:

Brief outline of the course:

Recommended literature:

Course language:

Notes:

Course assessment
Total number of assessed students: 1731

abs n

86.48 13.52

Provides:

Date of last modification: 25.09.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Introduction to computer graphics
UGR1/15

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 2 Per study period: 28 / 28
Course method: present

Number of ECTS credits: 5

Recommended semester/trimester of the course: 3., 5.

Course level: 1., II.

Prerequisities:

Conditions for course completion:

Learning outcomes:
To provide the students with knowledge of graphics algorithms and basic principles of computer
graphics.

Brief outline of the course:

Graphics hardware, input and output devices. Color models, palettes. Raster graphics algorithms for
drawing 2D primitives. Filling and clipping. Curve modeling, interpolations and approximations,
spline forms, Bézier curves, B-splines, surfaces. Homogenous coordinates, affine transformations,
perspective and parallel projections. Visible-surface determination, illumination and shading.
Rendering techniques, photorealism, textures, ray tracing, radiosity. Object representations,
computer animation, virtual reality.

Recommended literature:

FOLEY, J. D., van DAM, A., FEINER, S., HUGHES, J.: Computer Graphics: Principles and
Practice, Addison-Wesley, 1991

MORTENSON, M.E.: Geometric modeling, 2.ed., Willey, 1997

Course language:

Notes:

Course assessment
Total number of assessed students: 297

A B C D E FX

13.8 10.44 13.8 23.57 29.97 8.42

Provides: doc. RNDr. Jozef Jirasek, PhD., RNDr. Rastislav Krivos-Bellus, PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ | Course name: Introduction to data analysis
UAD/10

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 1 / 1 Per study period: 14/ 14
Course method: present

Number of ECTS credits: 2

Recommended semester/trimester of the course: 1.

Course level: 1.

Prerequisities:

Conditions for course completion:
Test and individual project work.
Oral presentation of the individual project work.

Learning outcomes:

To know the basic purpose of statistical data analysis, its methods and statistical thinking and
understand its importance for science and practical life.

To understand elementary statistical concepts.

To gain experience in handling real data using spreadsheet Excel and statistical software R.

Brief outline of the course:

1. Introduction (the basic philosophy and aim of statistical data analysis, descriptive and inductive
statistics)

2. Collecting Data (types of data, random sample, randomized experiment)

3. Handling Data (visualization, summarizing — measures of center, measures of variability,
skewness and kurtosis, relationships in data — introduction to regression and correlation)

4. Statistical inference (elementary view into estimation and testing hypothesis)

Recommended literature:
1. Andél, J.: Statistické metody, Matfyzpress, Praha, 1998 (in Czech)
2. Rossman, A.J. et al.: Workshop Statistics: Discovery with Data and Fathom, 3rd ed. Wiley,
2009
3. Utts, J.M.: Seeing Through Statistics, 4th ed., Thomson Brooks/Cole, Belmont, 2014
4. Utts, J.M., Heckard R.F.: Mind on Statistics, 5th ed. Thomson Brooks/Cole, Belmont, 2014
5. Zvara, K., Stépén, J.: Pravdépodobnost a matematicka statistika, Matfyzpress, Praha, 2001 (in
Czech)

Course language:
Slovak

Notes:
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Course assessment

Total number of assessed students: 328

A

B

C

D

E

FX

33.54

253

28.96

11.28

0.61

0.3

Provides: prof. RNDr. Ivan Zezula, CSc., RNDr. Martina Hancova, PhD.

Date of last modification: 18.09.2020

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Introduction to information security
UIB1/17

Course type, scope and the method:
Course type: Lecture
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: present

Number of ECTS credits: 3

Recommended semester/trimester of the course: 3.

Course level: 1., N

Prerequisities:

Conditions for course completion:

Learning outcomes:

Brief outline of the course:

Recommended literature:

Course language:

Notes:

Course assessment
Total number of assessed students: 56

A B C D E

FX

37.5 37.5 14.29 7.14 1.79

1.79

Provides: RNDr. JUDr. Pavol Sokol, PhD.

Date of last modification: 27.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Introduction to law for informatics
UPRI1/15

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 1 Per study period: 28 / 14
Course method: present

Number of ECTS credits: 4

Recommended semester/trimester of the course: 3., 5.

Course level: 1.

Prerequisities:

Conditions for course completion:
Written final exam (score at least 50%)

Learning outcomes:
To provide theoretical background for studying computer science in general, by giving the necessary
knowledge in the Slovak private and public law.

Brief outline of the course:

(1) Introduction to concepts of law and legal theory
(2) Introduction to Civil law

(3) Introduction to Commercial law

(4) Introduction to Labor law

(5) Introduction to Administrative law

(6) Introduction to Tax law

(7) Introduction to criminal law

Recommended literature:
(1) Selected slovak legislation

Course language:

Notes:

Course assessment
Total number of assessed students: 12

A B C D E FX

25.0 16.67 16.67 16.67 25.0 0.0

Provides: RNDr. JUDr. Pavol Sokol, PhD.

Date of last modification: 14.01.2020

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ | Course name: Introduction to machine learning
uUSu/19

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 2 Per study period: 28 / 28
Course method: present

Number of ECTS credits: 5

Recommended semester/trimester of the course: 3.

Course level: 1.

Prerequisities:

Conditions for course completion:
Evaluation of projects created for applications of machine learning algorithms.
Written and oral exam.

Learning outcomes:
Theoretical knowledge in the area of machine learning. Basic concepts of machine learning. Basic
machine learning algorithms.

Brief outline of the course:

Basic concepts of machine learning. Basic characteristics of data, types of attributes, characteristics
for individual attributes, dependence between attributes. Data sources and their acquisition.
Determination of the target task. Data preparation and cleaning, missing values, erroneous inputs.
Models of classification - decision trees, k-nearest neighbors and others. Prediction models. Model
evaluation - tru positive, false positive, tru negative, false negative, classification and prediction
accuracy indicators. Cluster analysis. Association rules.

Recommended literature:

[1] Aggarwal, Ch.C.: Data Mining: The Textbook. Springer, 2015.

[2] Alpaydin, E.: Introduction to Machine Learning. MIT Press, 2009.

[3] Witten, LE., Frank, E.: Data Mining: Practical Machine Learning Tools and Techniques,
Elsevier, 2005.

Course language:
Slovak or English

Notes:

Content prerequisites:

Basics of programming in Python, or another alternative programming language suitable for data
analysis
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Course assessment
Total number of assessed students: 0

A B C D E

0.0 0.0 0.0 0.0 0.0

Provides: doc. Ing. Norbert Kopco, PhD., RNDr. Cubomir Antoni, PhD.

Date of last modification: 10.02.2021

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Introduction to neural networks
UNSI1/15

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 2 Per study period: 28 / 28
Course method: present

Number of ECTS credits: 5

Recommended semester/trimester of the course: 5.

Course level: 1., II.

Prerequisities:

Conditions for course completion:
Evaluation of projects created for neural network applications.
Written and oral exam.

Learning outcomes:
To understand and to know applications of basic paradigms of neural networks. To learn working
with software for neural network models.

Brief outline of the course:

Basic models of computational units - neurons (linear threshold gates, polynomial threshold
gates, perceptrons), their computational capability, algorithms of adaptations. Feed-forward neural
networks, back propagation algorithm. Hopfield neural networks. ART neural networks. Using
neural networks to solving of problems. Genetic and evolution algorithms.

Recommended literature:

J. Hertz, A Krogh, R.G. Palmer: Introduction to the theory of neural computation, Addison
Wesley, 1991

HASSOUN, M. H.: Fundamentals of artificial neural networks, The MIT Press, 1995.
Mitchell, M. (1998). An introduction to genetic algorithms. MIT press.

Course language:
Slovak or English

Notes:

Content prerequisites:

Basics of programming in Python, or another alternative programming language suitable for data
analysis

Course assessment
Total number of assessed students: 439

A B C D E FX

14.12 17.08 22.55 19.13 22.78 4.33

Provides: RNDr. Cubomir Antoni, PhD.
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Date of last modification: 10.02.2021

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Introduction to study of informatics
UIN1/15

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 2 Per study period: 28 / 28
Course method: present

Number of ECTS credits: 5

Recommended semester/trimester of the course: 1.

Course level: 1.

Prerequisities:

Conditions for course completion:

Learning outcomes:

Brief outline of the course:

Recommended literature:

Course language:

Notes:

Course assessment
Total number of assessed students: 284

A B C D E FX

43.31 17.25 13.38 8.45 3.17 14.44

Provides: prof. RNDr. Stanislav Kraj¢i, PhD., RNDr. Ondrej Kridlo, PhD., Mgr. Alexander
Szabari, PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Linear and integer programming
LCO/10

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 2 Per study period: 28 / 28
Course method: present

Number of ECTS credits: 5

Recommended semester/trimester of the course: 3.

Course level: 1.

Prerequisities: UMV/ALGa/10

Conditions for course completion:
Two tests, using software CASSIM, oral exam

Learning outcomes:
To learn the solving methods of linear programming

Brief outline of the course:

Formulation of linear and integer programs. Graphic solution. Simplex method, its variants
and finiteness. Duality and its economic interpretation. Sensitivity analysis and parametric
programming. Algorithms for integer programming.

Recommended literature:

Ch. Papadimitriou — K. Steiglitz: Combinatorial Optimization: Algorithms and Complexity, 1984
R.J. Vanderbei, Linear Programming:Foundations and Extentions (Kluwer 2001), electronic
version: http://www.princeton.edu/~rvdb/LPbook/

Course language:
Slovak

Notes:

Course assessment
Total number of assessed students: 128

A B C D E FX

21.88 16.41 20.31 22.66 18.75 0.0

Provides: doc. RNDr. Roman Sotak, PhD., RNDr. Andrej Gajdos, PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Logic programming
LOP1/15

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 2 Per study period: 28 / 28
Course method: present

Number of ECTS credits: 5

Recommended semester/trimester of the course: 4.

Course level: 1., II.

Prerequisities:

Conditions for course completion:

Learning outcomes:
To learn bases of declarative programming (as complementary method to procedural programming)
and basic methods of implementations of logic programming languages.

Brief outline of the course:

Facts and rules in Prolog. Unification of terms (Robinson's unification algorithm). Recursion and
backtrack in Prolog. Computational step and computational tree. Classification of terms. Lists.
Functors and operators in composed terms. Predicates for input and output. Dynamic database.
Cycles (repeat-fail, for). Predicates related to backtrack. Cut. Predicates evaluating of arithmetic
expressions.

Recommended literature:

Bratko, I.: Prolog — programming for artificial intelligence, third edition. Addison-Wesley, 2001
Nilsson U., Maluszynski J.: Logic, Programming and Prolog, John Wiley & Sons Ltd. 1995
Nienhuys-Cheng Sh.H., Wolf R.: Foundations of Inductive Logic Programming, Springer-Verlag,
1997

Course language:

Notes:

Course assessment
Total number of assessed students: 266

A B C D E FX

22.93 11.28 13.16 24.44 26.32 1.88

Provides: RNDr. Ondrej Kridlo, PhD., prof. RNDr. Stanislav Kraj¢i, PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Management of information systems
MIS/15

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 1 /2 Per study period: 14 /28
Course method: present

Number of ECTS credits: 4

Recommended semester/trimester of the course: 4.

Course level: 1.

Prerequisities:

Conditions for course completion:

Learning outcomes:

Brief outline of the course:

Recommended literature:

Course language:

Notes:

Course assessment
Total number of assessed students: 15

A B C D E

FX

26.67 46.67 13.33 13.33 0.0

0.0

Provides: prof. RNDr. Gabriel Semanisin, PhD.

Date of last modification: 22.05.2018

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Mathematical software
MSW/10

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 1 /2 Per study period: 14 /28
Course method: present

Number of ECTS credits: 3

Recommended semester/trimester of the course: 2.

Course level: 1.

Prerequisities:

Conditions for course completion:
Tests from both Excel and Maple
Given at the basis of partial tests.

Learning outcomes:

To develop student's knowledge and skills to use numerical and grafical representations of data
and modelling by solving of various types of mathematical problems in different mathematical
environments — environment of spreadsheet, R language or environment of system of symbolic
calculations Maple.

Brief outline of the course:

The creation and use of formulas with mathematical functions, graphical and numerical solving
of equations and systems of equations, utilize of arithmetical, graphical and stochastic models
by solving of mathematical problems, linear optimalization. Basic description of Maple software
and R language, manipulation with matrices and vectors, working with data and data files. Basic
programming techniques, creation of user functions and scripts, graphical possibilities for data
visualization. Manipulations of mathematical expressions, finding solutions of equalities and
inequalities, mathematical analysis, linear algebra, number, graph and set theory in Maple.

Recommended literature:

1. Shingareva, Lizarraga-Celaya: Maple and Mathematica. A problem solving approach for
mathematics, Springer Wien New York, 2007

2. Eberhart: Maple problem solving handbook, University of Kentucky, 2009

3. Stastny: Matematické a statistické vypodty v Microsoft Excelu, Computer Press 2001

Course language:
Slovak

Notes:
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Course assessment

Total number of assessed students: 156

A

B

C

D

E

FX

18.59

21.79

26.28

21.79

8.33

3.21

Provides: doc. RNDr. Stanislav Luka¢, PhD., RNDr. Daniel Klein, PhD.

Date of last modification: 26.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Mathematical statistics
MST/19

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 2 Per study period: 28 / 28
Course method: present

Number of ECTS credits: 5

Recommended semester/trimester of the course: 5.

Course level: 1., II.

Prerequisities:

Conditions for course completion:
To obtain at least 50% in two written tests during the semester. Total evaluation based on written
tests and oral exam.

Learning outcomes:
Student should obtain the knowledge about basic statistical methods and the ability to apply
theoretical knowledge in practical problems solving.

Brief outline of the course:

Random vectors, their distributions and characteristics. Joint and marginal distributions.
Correlation and regression, properties of correlation coefficient. Random sample, sampling
distributions and characteristics. Some important statistics and their distributions. Point estimators
and their properties. Maximum likelihood method. Interval estimates, confidence interval
construction.Testing of statistical hypothesis, critical region, level of significance. Methods for
searching optimal critical regions. Some important parametric and nonparametric tests.

Recommended literature:

1. Skiivankova V.: Pravdepodobnost’ v prikladoch, UPJS, Kogice, 2006 (in Slovak)

2. Skiivankova V.-Hangova M.: Statistika v prikladoch, UPJS, Kogice, 2005 (in Slovak)

3. CASELLA, G., BERGER, R., Statistical Inference, 2nd ed., Duxbury Press, 2002

4. DeGroot, M. H., Schervish, M. J.: Probability and Statistics, 4th ed., Pearson, Boston, 2012
5. Utts, .M., Heckard, R.F.: Mind od Statistics, 5th ed., Thomson Brooks/Cole, 2014

6. Andél J.: Zaklady matematické statistiky, MatfyzPress, Praha, 2011 (in Czech)

Course language:
Slovak

Notes:

Course assessment
Total number of assessed students: 124

A B C D E FX

20.97 21.77 15.32 21.77 12.9 7.26
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Provides: prof. RNDr. Ivan Zezula, CSc., RNDr. Martina Hancova, PhD.

Date of last modification: 18.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Matrix calculus
MAP/19

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 2 Per study period: 28 / 28
Course method: present

Number of ECTS credits: 5

Recommended semester/trimester of the course: 3.

Course level: 1.

Prerequisities: UMV/ALGa/10 and leboUMV/ALG3b/10

Conditions for course completion:
Exam

Learning outcomes:
Mastering modern algebraic methods of applied mathematics.

Brief outline of the course:

Basic course of linear algebra is needed for mastering this course. Contents: Decompositions of
matrices and their properties, eigenvalues and eigenvectors, trace of a matrix. Special matrices and
their properties — symmetric, orthogonal, idempotent, toeplitz, positive definite and semidefinite,
partitioned matrices. Inverse and pseudoinverse matrices. Linear space generated by the columns
of a matrix, geometry of the spece of matrices, orthogonal projectors. Special matrix products and
operators of vectorization, permutation and commutation matrices.

Recommended literature:

1. Seber, G.A.F.: A matrix handbook for statisticians. John Wiley & Sons, 2008

2. Searle, S.R., Khuri, A.I.: Matrix algebra useful for statistics. John Wiley & Sons, 2017.
3. Meyer, C.D.: Matrix Analysis and applied linear algebra. SIAM, 2000

Course language:
Slovak and English

Notes:

Course assessment
Total number of assessed students: 0

A B C D E FX

0.0 0.0 0.0 0.0 0.0 0.0

Provides: prof. RNDr. Ivan Zezula, CSc., RNDr. Daniel Klein, PhD.

Date of last modification: 28.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ | Course name: Methods of data analysis and artificial intelligence
ADI/19

Course type, scope and the method:
Course type:
Recommended course-load (hours):
Per week: Per study period:
Course method: present

Number of ECTS credits: 2

Recommended semester/trimester of the course:

Course level: 1.

Prerequisities: UMV/MST/19,UMV/LCO/10,UINF/USU/19,UMV/FRPb/19,UINF/UNS1/15

Conditions for course completion:
Acquiring the required number of credits in the structure defined by the study plan.

Learning outcomes:
Evaluation of student‘s competences with respect to the profile of the graduate.

Brief outline of the course:

The state examination is performed in a form of a debate with the emphasis on one topic of
the following courses:UMV/FRPb/19, UMV/LCO/10, UMV/MST/19, UINF/USU/19 and UINF/
UNSI1/15:

1. Differential calculus and its applications.

2. Integral calculus and its applications.

3. Linear programming problems, solution methods and complexity.

7. Basic characteristics of data, types of attributes, characteristics for individual attributes,
dependence between attributes.

8. Classification models - decision trees, k-nearest neighbors and others. Prediction models.

9. Basic models of computational units - neurons (linear threshold gates, polynomial threshold
gates, perceptrons).

10. Genetic and evolution algorithms.

Recommended literature:

Course language:
slovak

Notes:

Course assessment
Total number of assessed students: 0

A B C D E FX
0.0 0.0 0.0 0.0 0.0 0.0
Provides:
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Date of last modification: 29.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UFV/ | Course name: Nontraditional Optimization Techniques I
NOT1a/03

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 2 Per study period: 28 / 28
Course method: present

Number of ECTS credits: 5

Recommended semester/trimester of the course: 5.

Course level: 1., II.

Prerequisities:

Conditions for course completion:

Monitoring progress in solving applied projects.
examination (50%), quality of the project (50%)
examination

Learning outcomes:

To familiarize students with biologically and physically inspired optimization, simulation and
prediction techniques. To expand students' creativity and programming skills by applying heuristic
techniques in solving applied problems.

Brief outline of the course:

Fundamentals of optimization theory. Basic optimization problems. Basic types of objective
functions. Classification of optimization techniques. Gradient-based optimization techniques.
Evolutionary algorithms. Genetic algorithms. Genetic algorithms as Markov processes. Statistical
Mechanics Approximations of Genetic Algorithms. Monte Carlo simulation and simulated
annealing. Swarm optimization. Cellular Automata and their applications in simulations of
complex systems. Fractals. Agent-based models. Evolutionary games. Evolution of cooperation.
Fundamentals of Neural Networks. Application of singular value decomposition to solve least
squares problems.

Recommended literature:

Hartmann, A. K., Rieger, H., Optimization Algorithms in Physics, Wiley, 2002

Reeves, C. R., Rowe, J. E., Genetic Algorithms: Principles and perspectives, Kluwer, 2003
Mitchell, M., Complexity. A Guided Tour, Oxford University Press, 2009

Solé, R. V., Phase Transitions, Princeton University Press, 2011

Ilachinski, A., Cellular Automata. A Discrete universe, World Scientific, 2002

Haykin, S., Neural Networks. A Comprehensive Foundation, Prentice-Hall, 1999

Course language:

Notes:
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Course assessment
Total number of assessed students: &1

A

B

C

FX

69.14

17.28

7.41

2.47

3.7

0.0

Provides: doc. RNDr. Jozef Uli¢ny, CSc.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UFV/ | Course name: Nontraditional Optimization Techniques II
NOT1b/03

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 2 Per study period: 28 / 28
Course method: present

Number of ECTS credits: 5

Recommended semester/trimester of the course: 6.

Course level: 1., II.

Prerequisities:

Conditions for course completion:
Presentation of the project in written form. Oral exam and discussion of the presented project.
Should corona-virus quarantine persist, written report and answer to posed questions suffice.

Learning outcomes:

By using examples from the biology to learn applications of optimization techniques on study and
interpretation of complex systems. Introduction to new paradigms in the area of systems biology,
including parasite/host coevolution.

Brief outline of the course:

Complex systems, emergent behavior. Evolutionary theory and memetics. Application of
optimization techniques on complex systems. Application of methods /genetic algorithms,
simulated annealing, taboo search/ on selected problems of biomolecular simulations. Molecular
dynamics, protein folding. Population dynamics, metabolic networks and complexity in
bioinformatics.

Recommended literature:
The actual scientific papers.

Course language:

Notes:

Course assessment
Total number of assessed students: 44

A B C D E FX

88.64 4.55 4.55 2.27 0.0 0.0

Provides: doc. RNDr. Jozef Uli¢ny, CSc.

Date of last modification: 27.03.2020

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Numerical methods
NUM/19

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 3 Per study period: 28 / 42
Course method: present

Number of ECTS credits: 6

Recommended semester/trimester of the course: 6.

Course level: 1.

Prerequisities: UMV/FRPb/19,(UMV/ALG1b/10 and leboUMV/ALG2b/10 and leboUMV/
ALG3b/10)

Conditions for course completion:

Form: Standard lectures. Exercises using computers. Solving problems and programming
algorithms using the platform SageMath (including NumPy, SciPy, SymPy, R, Maxima, matplotlib,
GAP, FLINT, and many other packages).

Interim evaluation: Individual solving of given tasks in the form of implementation of algorithms or
their parts, modification of existing algorithms or use of available packages to solve real problems.
Consisting 60% of the overall evaluation.

Final examination: consisting of a written (simple examples and a test) and oral exam with 20/20
proportion.

Learning outcomes:

After completing the course, the student will acquire theoretical and practical knowledge of the
basic numerical algorithms with emphasis on algorithms used in the field of data analysis.

The student should be able to understand and implement numerical algorithms in programming
language independently, to be able to modify components of existing algorithms

and also be able to solve (real / practical) problems by selecting an appropriate numerical method
with the available effective computational packages.

Brief outline of the course:

1. Basic principles and techniques of numerical analysis - computer implementation and
representation of real numbers, numerical vs. symbolic (analytical) calculations, method vs.
algorithm, error measurement of numerical solution, conditionality of numerical problems, stability
and convergence of numerical algorithms.

2. Solution of nonlinear equations - methods of bisection and simple iteration, the false position
method and Newton method, Newton-Raphson method.

3. Numerical differentiation and integration - trapezoidal method, Simpson method, Newton-Cotes
formulas.

4. Approximation of functions and smoothing of data, using polynomials, interpolation, splines,
kernel methods.

5. Linear systems - Gaussian elimination with and without pivoting, forward and backward
substitution, scaled partial pivoting, singularity and perturbation, matrix conditionality, Thomas
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method, iterative methods - Jacobi, Gauss-Seidel, SOR method, gradient methods - gradient
descent, conjugate directions.

6. Eigenvalues and eigenvectors of matrices - estimation of eigenvalues, partial eigenvalue
problem (power method and Rayleigh method, Hessenberg shape), complete eigenvalue problem
(calculation of dominant eigenvalue, LU, QU, QR - decomposition, Jacobi method), SVD - Singular
Matrix Decomposition.

7. Optimization - MLS, Cauchy method of the highest gradient, Newton method, conjugated
gradient method of Fletcher-Reeves, Quasi-Newton methods, Regularization of ill-conditioned
problems.

Recommended literature:

1. Ackleh, A. S., Allen, E. J., Kearfott, R. B., & Seshaiyer, P. (2009). Classical and Modern
Numerical Analysis: Theory, Methods and Practice (1 edition). Boca Raton: Chapman and Hall/
CRC.

2. Anastassiou, G. A., & Mezei, R. (2015). Numerical Analysis Using Sage. Springer
International Publishing.

3. Cheney, E. W., & Kincaid, D. R. (2012). Numerical Mathematics and Computing (7 edition).
Boston, MA: Cengage Learning.

4. O’Leary, D. P. (2008). Scientific Computing with Case Studies. Philadelphia: Society for
Industrial and Applied Mathematics.

5. Sauer, T. (2017). Numerical Analysis. (3 edition). Hoboken, NJ? Pearson.

6. Segethova, J. (2002). Zaklady numerické matematiky. Karolinum.

7. M. Vicher (2003). Numerickd matematika.

Course language:

Notes:

Course assessment
Total number of assessed students: 0

A B C D E FX

0.0 0.0 0.0 0.0 0.0 0.0

Provides: prof. RNDr. Mirko Horiidk, CSc., Mgr. Jozef Kisel’ak, PhD.

Date of last modification: 27.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UFV/ | Course name: Physics for Informaticists
IFY1a/01

Course type, scope and the method:
Course type: Lecture
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: present

Number of ECTS credits: 2

Recommended semester/trimester of the course: 3.

Course level: 1.

Prerequisities:

Conditions for course completion:
Two written tests.
Two written tests.

Learning outcomes:

Brief outline of the course:

Anotation of the lectures — Physics for informaticists I:

Analysis of functions and properties of basic analog and digital electronic elements, circuits,
and systems for transmission and processing of informations — transistors, operating amplifiers,
combinational and sequence logic circuits, analog to digital and digital to analog converters.

Recommended literature:

1. Delaney C.F.G.: Electronics for the Physicist with Aplications. John Willey & Sons, New
York, 1980.

2. Garcia N., Damask A., Schwarz S.: Physics for Computer Science Students — with Emphasis
on Atomic and Semiconductor Physics. Second Edition. Springer-Verlag, New-York, Berlin,
1998.

3. Howatson A. M.: Electrical Circuits and Systems. An Introduction for Engineers and Physical
Scientists. Oxford University Press, Oxford, 1996.

Course language:

Notes:

Course assessment
Total number of assessed students: 104

A B C D E FX

23.08 29.81 19.23 8.65 0.0 19.23

Provides: doc. RNDr. Jan Fiizer, PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UFV/  |Course name: Physics for Informatics
IFY/09

Course type, scope and the method:
Course type: Lecture
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: present

Number of ECTS credits: 3

Recommended semester/trimester of the course: 5.

Course level: 1.

Prerequisities:

Conditions for course completion:
Two written tests.
Combination of the results of two tests.

Learning outcomes:
Introduction to classical and modern physics.

Brief outline of the course:

The lecture provides an introduction to classical and modern physics, the basics of magnetism and
magnetic recording. Popular form explain the theory of relativity, quantum physics and Maxwell's

equations.

Recommended literature:

J. B. Seaborn, Understanding the Universe: An Introduction to Physics and Astrophysics,

Springer 1997

Course language:

Notes:

Course assessment
Total number of assessed students: 116

A B C D

FX

32.76 25.86 26.72 12.93

1.72

0.0

Provides: doc. RNDr. Jan Fiizer, PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Practical operations research
POV/10

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 1 /2 Per study period: 14 /28
Course method: present

Number of ECTS credits: 3

Recommended semester/trimester of the course: 6.

Course level: 1.

Prerequisities:

Conditions for course completion:
Based on evaluation of individual projects.

Learning outcomes:

To provide the basics of mathematical modelling of real-world problems and selected methods of

solving the problems of uni- and multicriterial optimization

Brief outline of the course:

Elements of decision theory, games against nature. Mathematical modelling of real-world problems.

Linear and nonlinear models. Multicriterial optimization.

Recommended literature:
electronic information sources

Course language:
Slovak

Notes:

Course assessment
Total number of assessed students: 36

A B C D

FX

69.44 19.44 5.56 0.0

5.56

0.0

Provides: prof. RNDr. Tomas§ Madaras, PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Pro-seminar to bachelor thesis
PBS/15

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 1 Per study period: 14
Course method: present

Number of ECTS credits: 1

Recommended semester/trimester of the course: 4.

Course level: 1.

Prerequisities:

Conditions for course completion:

Learning outcomes:

Brief outline of the course:

Recommended literature:

Course language:

Notes:

Course assessment
Total number of assessed students: 289

abs n

93.77 6.23

Provides: RNDr. Cubomir Antoni, PhD.

Date of last modification: 26.01.2021

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Probability theory
TPP/19

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 2 Per study period: 28 / 28
Course method: present

Number of ECTS credits: 5

Recommended semester/trimester of the course: 4.

Course level: 1.

Prerequisities: UMV/MAN1¢/10 and leboUMV/MAN2c/10 and leboUMV/FRPa/19

Conditions for course completion:
To obtain at least 50% in two written tests during the semester.
Total evaluation based on written tests and oral exam.

Learning outcomes:
To obtain knowledge of the axiomatic theory of probability, random variables and their
characteristics, special types of distributions and their applications.

Brief outline of the course:

Probability space, definitions and properties of probability. Conditional probability and
independence. Random variables, their distribution function and characteristics. Mean, variance and
skewness.. Discrete and absolutely continuous distributions. Quantile and characteristic functions,
their properties. Relation between characteristic function and moments. Median and mode.
Transformation of random variables. Special types of distributions with applications (binomial,
Poisson, geometric, uniform, exponential, normal, chi-square, Student, Fisher). Central limit
theorem.

Recommended literature:

1. Skiivankova V.: Pravdepodobnost’ v prikladoch, UPJS, Kogice, 2006 (in Slovak)

2. DeGroot, M. H., Schervish, M. J.: Probability and Statistics, 4th ed., Pearson, Boston, 2012
3. Evans, M. J., Rosenthal, J. S.: Probability and Statistics: The Science of Uncertainty, 2nd Ed.,
W. H. Freeman, 2009

4. Riecan et al.: Pravdepodobnost’ a matematicka Statistika, Alfa, Bratislava, 1984 (in Slovak)

Course language:
Slovak

Notes:

Course assessment
Total number of assessed students: 281

A B C D E FX

11.03 13.17 20.28 24.56 21.71 9.25
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Provides: prof. RNDr. Ivan Zezula, CSc., RNDr. Daniel Klein, PhD.

Date of last modification: 11.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Proces modelling
PMO1/15

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 2 Per study period: 28 / 28
Course method: present

Number of ECTS credits: 5

Recommended semester/trimester of the course: 6.

Course level: 1.

Prerequisities: (UINF/PAZ1b/15 and leboUINF/ePAZ1b/15),UINF/DBS1a/15,UINF/SWIl1a/15

Conditions for course completion:

The assessment includes the continuous evaluation of partial tasks related to complex project
solving during semester.

The final evaluation is awarded on the basis of the continuous evaluation and the result of the exam.
The exam requires demonstration of the ability to orientate oneself in the lectured issues, mastering
the theoretical foundations of process modeling, basic skills for the creation and interpretation of
process models. The exam consists of written and oral part.

Learning outcomes:

To get acquainted with the theoretical foundations of process modeling. To master the basic
principles of creating process models. To get acquainted with standard languages for process
modeling and gain practical experience in creating models using selected modeling tools.

Brief outline of the course:

Introduction to process modeling. Approaches to the development of large software systems.
Theoretical foundations of process modeling. Petri nets. Process orchestration. Process
choreography. Selected process properties. Process model architectures. Methodologies and
standards.

Recommended literature:

1. Ehrig, H.; Juhas, G.; Padberg, J.; Rozenberg, G. (Eds.), Advances in Petri Nets, Lecture Notes
in Computer Science , Vol. 2128 (2001)

2. Eshuis, R. ; Wieringa R.: Comparing Petri Net and Activity Diagram Variants for Workflow
Modelling — A Quest for Reactive Petri Nets, [dostupné online http://is.tm.tue.nl/staff/heshuis/
pnt.pdf]

3. Madison D., Process Mapping, Process Improvement and Process Management, Paton Press
2005

4. Weske, M. Business Process Management, Springer 2007

5. White S.A., Miers D., Fischer L., BPMN Modeling and Reference Guide, Future Strategies
Inc., Lighthouse Pt 2008

6. White:, S.A. Process Modeling Notations and Workflow Patterns, [available online http://
www.omg.org/bp-corner/bp-files/Process Modeling Notations.pdf]
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Course language:
Slovak or English

Notes:

Content prerequisities: programming, bases of software engineering and database management

systems, bases of project management

Course assessment

Total number of assessed students: 32

A

B

C

FX

15.63

28.13

25.0

21.88

0.0

9.38

Provides: prof. RNDr. Gabriel Semanis$in, PhD.

Date of last modification: 23.02.2021

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.

Page: 81




COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Professional experience
OP/14

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: Per study period: 2t
Course method: present

Number of ECTS credits: 2

Recommended semester/trimester of the course: 3., 5.

Course level: 1.

Prerequisities:

Conditions for course completion:

Learning outcomes:

Brief outline of the course:

Recommended literature:

Course language:

Notes:

Course assessment
Total number of assessed students: 10

abs n

100.0 0.0

Provides: Mgr. Alexander Szabari, PhD., Ing. Miron Kuzma, PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Programming of web-pages
PSW1/06

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: present

Number of ECTS credits: 2

Recommended semester/trimester of the course: 4.

Course level: 1.

Prerequisities: (UINF/DBS1a/15 and leboUINF/DBS/15),UINF/PAZ1a/15

Conditions for course completion:

Learning outcomes:

Acquire overview about modern technologies to make dynamic web pages. Be able to make web
pages with cascading styles according to W3C standards. Use technologies on server side (PHP) and
on client side (JavaScript). Understand relational databases (MySQL). Understand web applications
security risks and know how to eliminate them.

Brief outline of the course:

Principle of making web pages. HTML language, W3C standards. Optimization of work, cascading
styles. Tools for creating the web. Programming in JavaScript. Simple scripts for dynamic web
pages. Programming on server side, script language PHP. Application based on PHP. Work with
MySQL database. Conjunction of used technologies. Selected problems resolvable by technologies
on server side and on client side.

Recommended literature:

GILMORE, W. Jason. Beginning PHP and MySQL: from novice to professional. 4th ed. New
York: Apress, 2010. ISBN 978-143-0231-141.

KOSEK, Jifi. PHP - tvorba interaktivnich internetovych aplikaci: podrobny privodce. Vyd. 1.
Praha: Grada, 1999, 490 s. Priivodce (Grada). ISBN 80-716-9373-1.

SUEHRING, Steve a Janet VALADE. <i>PHP, MySQL, JavaScript</i>. Vyd. 1. Brno: Computer
Press, 2006, xxiv, 692 pages. --For dummies. ISBN 978-1-118-21370-4.

HUSEBY, Sverre H. Zranitelny kéd. Brno: Computer Press, 2006, 207 s. ISBN 80-251-1180-6.
THE OWASP FOUNDATION. OWASP [online]. 2014 [cit. 2014-02-26]. Dostupné z: https://
www.owasp.org/index.php/Main_Page

Course language:
slovak

Notes:
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Course assessment

Total number of assessed students: 12

abs

n

neabs

66.67

33.33

0.0

0.0

Provides: PaedDr. Jan Gunis, PhD.

Date of last modification: 27.03.2020

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Programming, algorithms, and complexity
PAZ1a/15

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 3 / 4 Per study period: 42 / 56
Course method: present

Number of ECTS credits: 8

Recommended semester/trimester of the course: 1.

Course level: 1., II.

Prerequisities:

Conditions for course completion:
Get a prescribed minimum number of points for activities of continuous assessment and for solving
tasks during final practical test.

Learning outcomes:

Brief outline of the course:

First part of the course (with turtle graphics): New Eclipse project, interactive communication with
objects, simple turtle graphics, making user methods, local variables, variable types, arithmetic and
logical expressions, random numbers, conditions, loops for and while, debugging, references, chars,
Strings, arrays, instance variables, mouse events, simple array algorithms.

Second part of the course (without turtle graphics): Exceptions, using try-catch-finally block, files
and directories, conversion from string variables, encapsulation, constructors with parameters,
constructors hierarchy, getters and setters, interfaces, inheritance and polymorphism, abstract
classes and methods, packages, visibility modifiers, sorting using Arrays.sort() and interfaces
Comparable and Comparator, Java Collections Framework: autoboxing, interface List, ArrayList,
LinkedList, interface Set and class HashSet, methods equals() and hashCode(), for-each loop,
interface Map and class HashMap, custom Exceptions, rethrowing exceptions, exceptions’
inheritance, Runtime exceptions, Errors, static variables and methods.

Recommended literature:

1. ECKEL, B.: Thinking in Java, Pearson, 2006, ISBN: 978-01-318-7248-6

2. PECINOVSKY, R.: OOP - Nauéte se myslet a programovat objektové, Computer Press, a.s.,
Brno, 2010, ISBN: 978-80-251-2126-9

3. SIERRA, K., BATES, B. Head First Java, O'Reilly Media; 2nd edition, 2005, ISBN:
978-05-960-0920-5

Course language:
Slovak language, english language is required only to read Java API documentation.

Notes:
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Course assessment

Total number of assessed students: 717

A

B

C

D

E

FX

16.18

7.39

11.44

15.48

15.06

34.45

Provides: RNDr. Juraj gebej, PhD., RNDr. Zuzana Bednérova, PhD., RNDr. Miroslav Opiela,

PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Programming, algorithms, and complexity
PAZ1b/15

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 4 Per study period: 28 / 56
Course method: present

Number of ECTS credits: 7

Recommended semester/trimester of the course: 2.

Course level: 1., II.

Prerequisities: UINF/PAZ1a/15

Conditions for course completion:

Get a given minimum number of points for activities of continuous assessment and for solving tasks
during final practical test. The final practical test focuses on application of known algorithms and
techniques of efficient algorithm design.

Learning outcomes:

Brief outline of the course:

Recursion and its applications, fractals. Binary search and simple sorting algorithm with quadratic
time complexity. Time and space complexity of algorithms, analysis of time complexity, O-
notation. Basic data structures and their applications: linked list, stack, and queue. Hierarchical
data and their representation, trees, tree traversals, binary search trees. Arithmetic expressions,
evaluation of an arithmetic expression. Efficient sorting algorithm: QuickSort, MergeSort, and
HeapSort. Backtrack. Techniques “divide and conquer” and dynamic programming as methods for
design of efficient algorithms. Basic graph algorithms for unweighted graphs (Breadth-first search,
Depth-first search, graph connectivity, graph components, graph bridges, topological sort) and for
weighted graphs (shortest paths: Bellman-Ford algorithm, Dijkstra algorithm, Floyd-Warshallov
algorithm; minimum spanning tree: Prim algorithm, Kruskal algorithm). String algorithms. Greedy
algorithms.

Recommended literature:

WROBLEWSKI, P.: Algoritmy, datové struktury a programovaci techniky. Computer Press,
Brno, 2004

CORMEN, T.H., LEISERSON, Ch.E., RIVEST, R.L, STEIN, C. Introduction to Algorithms. The
MIT Press, 2009.

KLEINBERG, J., TARDOS, E.: Algorithm Design, Cornell University, Addison Wesley, New
York, 2006.

Course language:
Slovak language, literature is available in english and czech language.

Notes:
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Course assessment

Total number of assessed students: 1191

A

B

C

D

E

FX

13.1

7.14

9.82

19.4

21.91

28.63

Provides: RNDr. Zuzana Bednarova, PhD., RNDr. Juraj Sebej, PhD., RNDr. Miroslav Opiela,

PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Project DA 1
PDA/19

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 4 Per study period: 56
Course method: present

Number of ECTS credits: 4

Recommended semester/trimester of the course: 4.

Course level: 1.

Prerequisities:

Conditions for course completion:

Learning outcomes:

Brief outline of the course:

Recommended literature:

Course language:

Notes:

Course assessment
Total number of assessed students: 0

A B C D E

FX

0.0 0.0 0.0 0.0 0.0

0.0

Provides: doc. RNDr. Csaba T6rok, CSc., RNDr. Erik Bruoth, PhD.

Date of last modification: 29.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Project of data analysis 11
PDADb/19

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 4 Per study period: 56
Course method: present

Number of ECTS credits: 4

Recommended semester/trimester of the course: 5.

Course level: 1.

Prerequisities:

Conditions for course completion:
Activity at the practise session. Homeworks. Presentation of applied methods and obtained results
for the considered problem.

Learning outcomes:

Become familiar with handling a complex data problem which consist of data management, data
analysis, method proposal for the considered problem and its following implementation for the
given data.

Brief outline of the course:

Individual work or work in groups on real applied problems. Data analysis - variables structure,
classification, missing values, outliers. Suggested solutions based on classical statistical approach,
solutions based on machine learning and neural networks.

Recommended literature:

James, Gareth, et al. An introduction to statistical learning. Vol. 112. New York: Springer, 2013.
Efron, Bradley, and Trevor Hastie. Computer age statistical inference. Vol. 5. Cambridge
University Press, 2016.

Raschka, Sebastian, and Vahid Mirjalili. Python machine learning. Packt Publishing Ltd, 2017.
VanderPlas, Jake. Python data science handbook: essential tools for working with data. " O'Reilly
Media, Inc.", 2016.

Study literature related to the suggested project.

Course language:
Slovak or english.

Notes:

Course assessment
Total number of assessed students: 0

A B C D E FX

0.0 0.0 0.0 0.0 0.0 0.0

Provides: Mgr. Katarina Lucivjanska, PhD.
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Date of last modification: 26.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UTVS/ |Course name: Seaside Aerobic Exercise
UTVS/CM/13

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: Per study period: 36s
Course method: combined, present

Number of ECTS credits: 2

Recommended semester/trimester of the course:

Course level: 1., II.

Prerequisities:

Conditions for course completion:
Conditions for course completion:
Attendance

Learning outcomes:

Learning outcomes:

Students will be provided an overview of possibilities how to spend leisure time in seaside
conditions actively and their skills in work and communication with clients will be improved.
Students will acquire practical experience in organising the cultural and art-oriented events, with
the aim to improve the stay and to create positive experiences for visitors.

Brief outline of the course:

Brief outline of the course:

1. Basics of seaside aerobics

2. Morning exercises

3. Pilates and its application in seaside conditions

4. Exercises for the spine

5. Yoga basics

6. Sport as a part of leisure time

7. Application of projects of productive spending of leisure time for different age and social groups
(children, young people, elderly)

8. Application of seaside cultural and art-oriented activities in leisure time

Recommended literature:

Course language:

Notes:

Course assessment
Total number of assessed students: 41

abs n

12.2 87.8
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Provides: Mgr. Agata Horbacz, PhD.

Date of last modification: 15.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UFV/ Course name: Secrets of microworld
T™MS/10

Course type, scope and the method:
Course type: Lecture
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: present

Number of ECTS credits: 3

Recommended semester/trimester of the course: 4., 6.

Course level: 1.

Prerequisities:

Conditions for course completion:
term project

Learning outcomes:
To give areview of the recent results form the elementary particle physics for non-physicists layman
level.

Brief outline of the course:

Introduction to the topics. Atom, nucleus and the basic forces in Nature. Quarks and classification of
elementary particles. Methods and approaches in micro objects research. Contenporary experiments
un subnuclear physics - BNL, CERN, JINR Dubna.

Recommended literature:

1.Frank Close: The cosmic onion, Heinemann Educational Books Ltd, 1990

2. Ljubimov A., Kiss D.: Vvedenie v experimental'nuju fiziku ¢astic, Dubna, 1999
3. J.Z4&ek: Uvod do fyziky elementérnich ¢astic, Karolinum, Praha, 2005

4. R. Mackintosh et al. : Jadro - cesta do srdce hmoty, Academia, Praha, 2003

Course language:
slovak

Notes:

Course assessment
Total number of assessed students: 67

A B C D E FX

73.13 16.42 10.45 0.0 0.0 0.0

Provides: doc. RNDr. Jozef Urban, CSc., prof. RNDr. Stanislav Vokal, DrSc., doc. RNDr. Janka
Vrlakova, PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Selected topics in security of computer networks
VKBa/15

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: present

Number of ECTS credits: 2

Recommended semester/trimester of the course: 3., 5.

Course level: 1.

Prerequisities:

Conditions for course completion:

Learning outcomes:

Brief outline of the course:

Recommended literature:

Course language:

Notes:

Course assessment
Total number of assessed students: 15

A B C D E FX

80.0 13.33 6.67 0.0 0.0 0.0

Provides: doc. RNDr. Jozef Jirasek, PhD., RNDr. JUDr. Pavol Sokol, PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Selected topics in security of computer networks
VKBb/15

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: present

Number of ECTS credits: 2

Recommended semester/trimester of the course: 4., 6.

Course level: 1.

Prerequisities:

Conditions for course completion:

Learning outcomes:

Brief outline of the course:

Recommended literature:

Course language:

Notes:

Course assessment
Total number of assessed students: 10

A B C D E FX

90.0 0.0 0.0 0.0 0.0 10.0

Provides: doc. RNDr. Jozef Jirasek, PhD., RNDr. JUDr. Pavol Sokol, PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ | Course name: Selected topics on mathematical analysis
VMA/19

Course type, scope and the method:
Course type: Lecture / Practice
Recommended course-load (hours):

Per week: 2 / 2 Per study period: 28 / 28
Course method: present

Number of ECTS credits: 4

Recommended semester/trimester of the course: 6.

Course level: 1., II.

Prerequisities: UMV/FRPb/19

Conditions for course completion:
Final evaluation is given by continuous assessment.

Learning outcomes:
Expand the knowledge of mathematical analysis needed to deepen understanding of machine
learning and artificial intelligence.

Brief outline of the course:

1. Vector (linear) space - examples of infinite-dimensional spaces (spaces of sequences and
functions).

2. Metric space (MS) - metric, convergence of sequences, closure and interior of a set, completeness
and compactness of MP, Banach fixed-point theorem.

3. Normed linear space (NLS) - norm, Banach spaces, relation to MS, dual spaces, Holder,
Minkowski inequality.

4. Space with scalar product - unitary and Hilbert spaces, Cauchy-Schwartz inequality, Pythagorean
theorem, parallelogram rule, relation to LNP, orthogonal projections.

6. Operators (functionals) in NLP - linearity, continuity, boundedness, adjointness.

Recommended literature:

1. N. Katzourakis, E. Varvaruca, An illustrative introduction to modern analysis. Boca Raton,
FL:CRC Press (2018)

2. A. M. Bruckner, J. B. Bruckner, B. S. Thomson, Real analysis, 2nd. ed., ISBN 1434844129,
2008

3. Taylor, A.: Uvod do funkcionalni analyzy, Academia 1973.

4. Kolmogorov, A., Fomin, S.: Zéklady tedrie funkci a funkcionalni analyzy, 1975.

5. S. Lang, Undegraduate Analysis, Springer, 1997.

Course language:
Slovak

Notes:
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Course assessment
Total number of assessed students: 1

A B C D E

100.0 0.0 0.0 0.0 0.0

Provides: doc. RNDr. Ondrej Hutnik, PhD., Mgr. Jozef Kisel’ak, PhD.

Date of last modification: 27.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UTVS/ |Course name: Sports Activities I.
TVa/ll

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: combined, present

Number of ECTS credits: 2

Recommended semester/trimester of the course: 1.

Course level: 1., LIL, II.

Prerequisities:

Conditions for course completion:
Conditions for course completion:
Min. 80% of active participation in classes.

Learning outcomes:

Learning outcomes:

Increasing physical condition and performance within individual sports. Strengthening the
relationship of students to the selected sports activity and its continual improvement.

Brief outline of the course:

Brief outline of the course:

Within the optional subject, the Institute of Physical Education and Sports of Pavol Jozef Safarik
University provides for students the following sports activities: aerobics, basketball, badminton,
floorball, yoga, pilates, swimming, body-building, indoor football, self-defence and karate, table
tennis, sports for unfit persons, streetball, tennis, and volleyball.

In the first two semesters of the first level of education students will master basic characteristics
and particularities of individual sports, motor skills, game activities, they will improve level of their
physical condition, coordination abilities, physical performance, and motor performance fitness.
Last but not least, the important role of sports activities is to eliminate swimming illiteracy and by
means of a special program of medical physical education to influence and mitigate unfitness.

In addition to these sports, the Institute offers for those who are interested winter and summer
physical education trainings with an attractive program and organises various competitions, either at
the premises of the faculty or University or competitions with national or international participation.

Recommended literature:

Course language:

Notes:
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Course assessment
Total number of assessed students: 14050

abs

abs-A

abs-B

abs-C

abs-D

abs-E

n

neabs

88.48

0.07

0.0

0.0

0.0

0.04

7.51

3.9

Provides: Mgr. Dana Drackova, PhD., Mgr. Agata Horbacz, PhD., Mgr. David Kasko, PhD.,
Mgr. Zuzana Kiichelova, PhD., doc. PaedDr. Ivan Uher, PhD., Mgr. Marek Valansky, prof. RNDr.
Stanislav Vokal, DrSc., Mgr. Marcel Curgali, Mgr. Patrik Berta, Mgr. Ladislav Kruganica, PhD.

Date of last modification: 18.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UTVS/ |Course name: Sports Activities I1.
TVb/11

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: combined, present

Number of ECTS credits: 2

Recommended semester/trimester of the course: 2.

Course level: 1., LIL, II.

Prerequisities:

Conditions for course completion:
Conditions for course completion:
Final assessment and active participation in classes - min. 75%.

Learning outcomes:

Learning outcomes:

Increasing physical condition and performance within individual sports. Strengthening the
relationship of students to the selected sports activity and its continual improvement.

Brief outline of the course:

Brief outline of the course:

Within the optional subject, the Institute of Physical Education and Sports of Pavol Jozef Safarik
University provides for students the following sports activities: aerobics, basketball, badminton,
floorball, yoga, pilates, swimming, body-building, indoor football, self-defence and karate, table
tennis, sports for unfit persons, streetball, tennis, and volleyball.

In the first two semesters of the first level of education students will master basic characteristics
and particularities of individual sports, motor skills, game activities, they will improve level of their
physical condition, coordination abilities, physical performance, and motor performance fitness.
Last but not least, the important role of sports activities is to eliminate swimming illiteracy and by
means of a special program of medical physical education to influence and mitigate unfitness.

In addition to these sports, the Institute offers for those who are interested winter and summer
physical education trainings with an attractive program and organises various competitions, either at
the premises of the faculty or University or competitions with national or international participation.

Recommended literature:

Course language:

Notes:
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Course assessment
Total number of assessed students: 11330

abs

abs-A

abs-B

abs-C

abs-D

abs-E

n

neabs

85.75

0.56

0.02

0.0

0.0

0.05

9.87

3.75

Provides: Mgr. Dana Drackova, PhD., Mgr. Agata Horbacz, PhD., Mgr. David Kasko, PhD.,
Mgr. Zuzana Kiichelova, PhD., doc. PaedDr. Ivan Uher, PhD., Mgr. Marek Valansky, prof. RNDr.
Stanislav Vokal, DrSc., Mgr. Marcel Curgali, Mgr. Patrik Berta, Mgr. Ladislav Kruganica, PhD.

Date of last modification: 18.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UTVS/ |Course name: Sports Activities I11.
TVc/11

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: combined, present

Number of ECTS credits: 2

Recommended semester/trimester of the course: 3.

Course level: 1., LIL, II.

Prerequisities:

Conditions for course completion:

Learning outcomes:

Brief outline of the course:

Recommended literature:

Course language:

Notes:

Course assessment
Total number of assessed students: 8383

abs abs-A abs-B abs-C abs-D abs-E n neabs

90.11 0.05 0.01 0.0 0.0 0.02 4.04 5.76

Provides: Mgr. Marcel Curgali, Mgr. Dana Dragkova, PhD., Mgr. Agata Horbacz, PhD., Mgr.
David Kasko, PhD., Mgr. Zuzana Kiichelové, PhD., doc. PaedDr. Ivan Uher, PhD., Mgr. Marek
Valansky, prof. RNDr. Stanislav Vokal, DrSc., Mgr. Patrik Berta, Mgr. Ladislav Kruc¢anica, PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UTVS/ |Course name: Sports Activities IV.
TVd/11

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: combined, present

Number of ECTS credits: 2

Recommended semester/trimester of the course: 4.

Course level: 1., LIL, II.

Prerequisities:

Conditions for course completion:

Learning outcomes:

Brief outline of the course:

Recommended literature:

Course language:

Notes:

Course assessment
Total number of assessed students: 5101

abs abs-A abs-B abs-C abs-D abs-E n neabs

85.2 0.29 0.04 0.0 0.0 0.0 6.76 7.7

Provides: Mgr. Marcel Curgali, Mgr. Dana Dragkova, PhD., Mgr. Agata Horbacz, PhD., Mgr.
David Kasko, PhD., Mgr. Zuzana Kiichelové, PhD., doc. PaedDr. Ivan Uher, PhD., Mgr. Marek
Valansky, prof. RNDr. Stanislav Vokal, DrSc., Mgr. Patrik Berta, Mgr. Ladislav Kruc¢anica, PhD.

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Student scientific conference
SVK1/15

Course type, scope and the method:
Course type:
Recommended course-load (hours):
Per week: Per study period:
Course method: present

Number of ECTS credits: 4

Recommended semester/trimester of the course: 6.

Course level: 1., II.

Prerequisities:

Conditions for course completion:

Learning outcomes:

Brief outline of the course:

Recommended literature:

Course language:

Notes:

Course assessment
Total number of assessed students: 171

A B C D E FX
100.0 0.0 0.0 0.0 0.0 0.0
Provides:

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UMV/ |Course name: Students scientific conference
SVK/10

Course type, scope and the method:
Course type:
Recommended course-load (hours):
Per week: Per study period:
Course method: present

Number of ECTS credits: 4

Recommended semester/trimester of the course:

Course level: 1., II.

Prerequisities:

Conditions for course completion:

Learning outcomes:

Individual scientific work of students. Publishing of obtained results in a written form and as a

public presentation.

Brief outline of the course:

Recommended literature:
With respect to the research problematics (article in journals, books).

Course language:
Slovak or English

Notes:

Course assessment
Total number of assessed students: 94

A B C D E FX
98.94 1.06 0.0 0.0 0.0 0.0
Provides:

Date of last modification: 03.05.2015

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UTVS/ |Course name: Summer Course-Rafting of TISA River
LKSp/13

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: Per study period: 36s
Course method: combined, present

Number of ECTS credits: 2

Recommended semester/trimester of the course:

Course level: 1., II.

Prerequisities:

Conditions for course completion:

Conditions for course completion:

Attendance

Final assessment: Raft control on the waterway (attended/not attended)

Learning outcomes:
Learning outcomes:
Students have knowledge of rafts (canoe) and their control on waterway.

Brief outline of the course:

Brief outline of the course:

. Assessment of difficulty of waterways

. Safety rules for rafting

. Setting up a crew

. Practical skills training using an empty canoe
. Canoe lifting and carrying

. Putting the canoe in the water without a shore contact
. Getting in the canoe

. Exiting the canoe

9. Taking the canoe out of the water

10. Steering

a) The pry stroke (on fast waterways)

b) The draw stroke

11. Capsizing

12. Commands

01N LN bW —

Recommended literature:

Course language:

Notes:
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Course assessment
Total number of assessed students: 153

abs

45.75

54.25

Provides: Mgr. David Kasko, PhD.

Date of last modification: 18.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UTVS/ |Course name: Survival Course
KP/12

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: Per study period: 36s
Course method: combined, present

Number of ECTS credits: 2

Recommended semester/trimester of the course:

Course level: 1., II.

Prerequisities:

Conditions for course completion:

Conditions for course completion:

Attendance

Final assessment: continuous fulfilment of all tasks within the course

Learning outcomes:

Learning outcomes:

Students will be familiarized with principles of safe stay and movement in extreme natural
conditions as they will obtain theoretical knowledge and practical skills to solve the extraordinary
and demanding situations connected with survival and minimization of damage to health. The
course develops team work and students will learn how to manage and face the situations that
require overcoming of obstacles.

Brief outline of the course:

Brief outline of the course:

Lectures:

1. Principles of behaviour and safety for movement and stay in unknown mountains
2. Preparation and leadership of tour

3. Objective and subjective danger in mountains

4. Principles of hygiene and prevention of damage to health in extreme conditions
Exercises:

1. Movement in terrain, orientation and navigation in terrain (compasses, GPS)

2. Preparation of improvised overnight stay

3. Water treatment and food preparation.

Recommended literature:

Course language:

Notes:
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Course assessment
Total number of assessed students: 393

abs

44.53

55.47

Provides: MUDr. Peter Dombrovsky, Mgr. Marek Valansky

Date of last modification: 15.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Technologies of big data processing
TSD/19

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: present

Number of ECTS credits: 2

Recommended semester/trimester of the course: 6.

Course level: 1.

Prerequisities:

Conditions for course completion:

Learning outcomes:

Brief outline of the course:

Recommended literature:

Course language:

Notes:

Course assessment
Total number of assessed students: 0

A B C D E

FX

0.0 0.0 0.0 0.0 0.0

0.0

Provides: RNDr. Peter Gursky, PhD.

Date of last modification: 07.04.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: Typographical systems
TYS1/15

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: present

Number of ECTS credits: 2

Recommended semester/trimester of the course: 4., 6.

Course level: 1.

Prerequisities:

Conditions for course completion:

Learning outcomes:
To provide the basic information on principles for typesetting of documents containing
mathematical formulas in Plain TeX, AMS-TeX, and LaTeX.

Brief outline of the course:

Typesetting of a plain text, special text symbols, using of text fonts. TeX macros. Enumerations in
text and footnote command. Parameter setting determining the appearance of the pages. Typesetting
of mathematical formulas in text and displays, aligning formulas. Definitions of TeX macros.
Making tables and pictures. Definitions, theorems, and proofs in a mathematical document.
Contents, bibliography, sections in a document.

Recommended literature:

1. D. E. Knuth, The TeXbook, Computers and Typesetting, Addison-Wesley, Reading,
Massachusetts, 1986.

2. M. Doob, Jemny tvod do TeXu, CSTUG, 1990; ¢esky preklad z "A Gentle Introduction to
TeX” (text vo¥ne pristupny v CTAN archive).

3. O. Ulrych, AMS-TeX za 59 minut, (verzia 1.0), Praha, 1989.

4. J. Chlebikova, AMS-TeX (verzia 2.0), Bratislava, 1992.

5. M. Spivak, The Joy of TeX, Amer. Math. Soc., 1986.

6. L. Lamport, LaTeX: A Document Preparation System, Addison-Wesley, Massachusetts, 1986.
7. L. Lamport, MakeIndex: An index processor for LaTeX, 17 February 1987.

8. J. Rybicka, LaTeX pro zacate¢niky, Konvoj, Brno, 1995.

9. H. Partl, E. Schlegl, I. Hyna, P. Sykora, LaTeX — Stru¢ny popis.

10. T. Oetiker, H. Partl, I. Hyna, E. Schlegl, M. Kocer, P. Sykora, Ne pfili§ stru¢ny tvod do
systému LaTeX2e (neboli LaTeX2e v 73 minutach).

11. M. Goossens, F. Mittelbach, and A. Samarin, The LaTeX Companion, Addison-Wesley,
Reading, Massachusetts, 1994. Kapitola 8 je volne pristupna v TeX archivoch (ch8.pdf). 4
12. G. Gritzer, Math into LaTeX, 3rd edition, Birkhduser, Boston, 2000.

Course language:
Slovak or english
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Notes:

Course assessment

Total number of assessed students: 246

A

B

C

FX

47.97

18.29

19.51

6.5

6.91

0.81

Provides: prof. RNDr. Stanislav Kraj¢i, PhD.

Date of last modification: 10.02.2021

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UINF/ |Course name: User environments of operating systems
POS2/15

Course type, scope and the method:
Course type: Practice
Recommended course-load (hours):
Per week: 2 Per study period: 28
Course method: present

Number of ECTS credits: 2

Recommended semester/trimester of the course: 1.

Course level: 1.

Prerequisities:

Conditions for course completion:
- written final theoretical exam (score at least 50%),
- written final practical exam (score at least 50%)

Learning outcomes:
To provide theoretical and practical background for studying computer science, by giving the
necessary knowledge in the usage of Unix/Linux operating systems.

Brief outline of the course:

(1) Introduction to Unix/Linux systems
(2) Linux ommand line

(3) Text processing tools

(4) Managing files

(5) Managing users, groups and rights
(6) Managing processes

(7) Managing software and packages
(8) Administering the system - system booting, jobs, logging
(9) Basic networking

(10) Managing network interfaces

(11) Managing disk partitions

Recommended literature:

(1) LPIC-1 Linux Professional Institute Certification Study Guide Exam 101-400 and Exam
102-400 4th Edition

(2) The Linux Documentation Project (https://www.tldp.org/)

(3) The Linux Command Line, 2nd Edition: A Complete Introduction 2nd Edition

Course language:

Notes:
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Course assessment

Total number of assessed students: 113

A

B

C

D

E

FX

46.02

8.85

22.12

7.96

12.39

2.65

Provides: RNDr. JUDr. Pavol Sokol, PhD., RNDr. Rastislav Krivos-Bellus, PhD.

Date of last modification: 14.01.2020

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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COURSE INFORMATION LETTER

University: P. J. Safarik University in Kogice

Faculty: Faculty of Science

Course ID: UFV/ | Course name: Vybrané aplikacie datovej analyzy
VADA/19

Course type, scope and the method:
Course type: Lecture
Recommended course-load (hours):
Per week: 3 Per study period: 42
Course method: present

Number of ECTS credits: 3

Recommended semester/trimester of the course: 6.

Course level: 1.

Prerequisities:

Conditions for course completion:

Learning outcomes:

Brief outline of the course:

Recommended literature:

Course language:

Notes:

Course assessment
Total number of assessed students: 0

A B C D E

FX

0.0 0.0 0.0 0.0 0.0

0.0

Provides: prof. RNDr. Milan Zukovi¢, PhD., doc. Mgr. Stefan Parimucha, PhD.

Date of last modification: 28.03.2019

Approved: prof. RNDr. Ivan Zezula, CSc., doc. RNDr. Csaba Torok, CSc.
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