Studijni plan
Nazev planu: Master Specialization Digital Business Engineering, 2023

Sougast CVUT (fakulta/Gstav/dalsi): Fakulta informaénich technologii
Katedra:

Obor studia, garantovany katedrou: Uvodni stranka

Garant oboru studia.:

Program studia: Informatics

Typ studia: Navazujici magisterské prezenéni

Pfedepsané kredity: 106

Kredity z volitelnych pfedméti: 14

Kredity v rdmci planu celkem: 120

Poznamka k planu:

Nazev bloku: Povinné pfedméty programu
Minimalni pocet kredit bloku: 56
Role bloku: PP

Kod skupiny: NIE-DBE-PP.23

Nazev skupiny: Compulsory Courses of Master Study Program for Students of Specialization Dig. Business
Engineerng

Podminka kredity skupiny: V této skupiné musite ziskat 56 kreditt

Podminka pfedmeéty skupiny: V této skupiné musite absolvovat 5 pfedmétu

Kredity skupiny: 56

Poznamka ke skupiné:

Nazev predmétu / Nazev skupiny predméta
Kod (u skupiny pfedmétii seznam koédu jejich ¢lent) Zakonceni |Kredity |Rozsah | Semestr| Role
Vyucujici, autoFi a garanti (gar.)
- Combinatorial Optimization
NIE-KOP Petr Fiser, Jan Schmidt Petr FiSer Petr FiSer (Gar.) Z,ZK 6 3P+1C z PP
. Diploma Thesis
NIE-DIP Zdenék Muzikai Zdenék MuzikaF Zdenék Muzikar (Gar.) z 30 270ZP L.z PP
- Mathematics for Informatics
NIE-MPI Francesco Dolce Stépan Starosta Stépan Starosta (Gar.) 2K 7 3P+2C Za PP
- Parallel and Distributed Programming
NIE-PDP Pavel Tvrdik Pavel Tvrdik Pavel Tvrdik (Gar.) Z,ZK 6 |2P+2C L PP
- Selected statistical Methods
NIE-VEM Petr Novék Pavel Hrabak Pavel Hrabék (Gar.) Z,ZK 7 | 4P+2C L PP

Charakteristiky predmeta této skupiny studijniho planu: K6d=NIE-DBE-PP.23 Nazev=Compulsory Courses of Master Study Program
for Students of Specialization Dig. Business Engineerng

NIE-KOP | Combinatorial Optimization | zzK | 6

The students will gain knowledge and understanding necessary deployment of combinatorial heuristics at a professional level. They will be able not only to select and implement but
also to apply and evaluate heuristics for practical problems.

NIE-DIP Diploma Thesis Z 30
NIE-MPI Mathematics for Informatics Z,ZK 7

The course focuses on selected topics from general algebra with emphasis on finite structures used in computer science. It includes topics from multi-variate analysis, smooth optimization,
and multi-variate integration. The third large topic is computer arithmetics and number representation in a computer along with error manipulation. The last topic includes selected
numerical algorithm and their stability analysis. The topics are completed with the demonstration of applications in computer science. The course focuses on clear presentation and
argumentation.

NIE-PDP | Parallel and Distributed Programming |  zzK | 6

21st century in computer architectures is primarily influenced by the shift of the Moore® law into parallelization of CPUs at the level of computing cores. Parallel computing systems
are becoming a ubiquitous commodity and parallel programming becomes the basic paradigm of development of efficient applications for these platforms. Students get acquainted
with architectures of parallel and distributed computing systems, their models, theory of interconnection networks and collective communication operations, and languages and
environments for parallel programming of shared and distributed memory computers. They get acquianted with fundamental parallel algorithms and on selected problems, they will
learn the techniques of design of efficient and scalable parallel algorithms and methods of performance evaluation of their implementations. The course includes a semester project of
practical programming in OpenMP and MPI for solving a particular nontrivial problem.

NIE-VSM | Selected statistical Methods | zzK | 7
Summary of probability theory; Multivariate normal distribution; Entropy and its application to coding; Statistical tests: T-tests, goodness of fit tests, independence test; Random processes
- stacionarity; Markov chains and limiting properties; Queuing theory

Nazev bloku: Povinné pfedméty specializace
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Minimalni pocet kreditd bloku: 30
Role bloku: PS

Kod skupiny: NIE-DBE-PS.23

Nazev skupiny: Compulsory Courses of Master Study Specialisation Digital Business Engineering
Podminka kredity skupiny: V této skupiné musite ziskat 30 kreditt

Podminka pfedméty skupiny: V této skupiné musite absolvovat 5 pfedmétu

Kredity skupiny: 30

Poznamka ke skupiné:

Nazev predmétu / Nazev skupiny predmétu
Kod (u skupiny pfedmétii seznam kodli jejich ¢lenti) Zakoncéeni |Kredity |Rozsah | Semestr| Role
Vyucujici, autofi a garanti (gar.)
DA-DRS Digital Risk And Security 7 7K 6 |lIKRKC 7 PS
Michal Valenta ’
- Data Mining
DA-DMI Nichal Valenta Z,ZK 6 [@KPEKCK ZL PS
~ Digital innovation
DD-DIN Michal Valenta ZK 6 z PS
DD-DSG Digital strategy and governance ZK 6 2P+2C Z PS
Michal Valenta
DD-SMN Strategic management ZK 6 |4P+0C| Z PS
Michal Valenta

Charakteristiky predmetu této skupiny studijniho planu: Kéd=NIE-DBE-PS.23 Nazev=Compulsory Courses of Master Study Specialisation
Digital Business Engineering
DA-DRS | Digital Risk And Security | zzk | 6
Information technology has become crucial in the growth, sustainability and support of enterprises. However, the pervasive use of technologies also incurs many business risks, anging
from abuse, cybercrime, fraud, errors and ommissions. The objective of this course is to understand and analyse IT related business risks and and how these risks can be translated
into an appropiate information risk management and security strategy and action plan. In the course, will first discuss the basics of IT Risk, Information Security, and some of the general
and specific standards and frameworks to address them. Next, we will elaborate on the IT risk management and IT security functions in an organisation. Specific attention will be given
to risk assessment methods, both qualitative and quantitative. The theoretical knowledge will be applied in a group project, where students will conduct a risk assessment in a real
organisation, and present the results to the responsible managers. Guarantor and teacher: MSc. Steven De Haes, Ph.D
DA-DMI | Data Mining | zzK | 6
In the past decade, weve witnessed a huge increase in the amount of data being captured and stored. In these large datasets very useful knowledge is present, though often concealed
in the vastness of the data. With data mining techniques patterns are automatically revealed from such large datasets. First, data mining techniques and applications are discussed.
Next, we will go into popular predictive and descriptive data mining techniques, with applications in marketing and risk management. Also, analyses such as social network analysis,
text mining, process mining, and Big Data will be looked at. Basic programming skills in Python will be learnt. The learned concepts, techniques and programming language will be
applied and evaluated with a real-life case. Teaching takes place at University of Antwerpen. See the web page
https://www.uantwerpen.be/en/study/programmes/all-programmes/digital-business-engineering/about-the-programme/study-programme/
DD-DIN | Digital innovation | ZK | 6
This course focuses on innovation in the context of the digital, software-intensive economy. Starting from a broader perspective on innovation, both mainstream theories and thinking
on innovation, as well as alternative views from challengers, are discussed. This includes omnipresent innovation models in which IT-related innovations are adopted by startups and
scaleups (eg. blockchains or drones) and making them available in certain business domains, which requires agility and speed of development at the software level. Also, disruptive
innovation, where existing value chains are challenged, is discussed with its requirement for new levels of productivity in software development. Leading theories are discussed and
illustrated with local and international cases using guest lectures. Students of a master double degree specialisation Digital Business Engineering will attend this course during their
stay at the partner university Antwerp

DD-DSG | Digital strategy and governance | ZK | 6

The course provides a complete and comprehensive overview of what digital governance entails and how it can be applied in practice. The course is organized around the following
three main themes: concepts and practices of digital governance, the impact of digital governance on business/IT strategic and operational alignment, and the notion of digital value
and risk. The course is based on the teacher® knowledge obtained in applied research projects on the relationship between digital governance practices and digital value. To support
the student in understanding and absorbing the material provided, the course uses short assignments and case studies. Students of a master double degree specialisation Digital
Business Engineering will attend this course during their stay at the partner university Antwerp

DD-SMN | Strategic management | zK | 6

In the first part of the course, the different concepts and perspectives of strategic management are analyzed. The basic characteristics of strategic thinking are being analyzed. Then
the importance of mission/vision, as the starting point in strategic thinking, is being discussed. This is being linked to the broader concept of sustainability / corporate social responsibility.
The remaining parts focus on the three basic dimensions of strategy: (1) the strategy content: business level strategy, corporate level strategy, and network level strategy (2) the strategy
process: strategic formation, strategic change, and strategic innovation, (3) the strategy context: the industry context, the organizational context, and the international context. In each
of the different chapters, the fundamental strategic management paradoxes are situated and evaluated in the strategic management theory. Attention is also given to some strategic
management tools which can be used to manage the strategy process. Students of a master double degree specialisation Digital Business Engineering will attend this course during
their stay at the partner university Antwerp

Nazev bloku: Volitelné pfedméty oboru/specializace
Minimalni pocet kreditt bloku: 0
Role bloku: VO

Kod skupiny: NIE-DBE-VO.23
Nazev skupiny: Elective Vocational Courses for Master Specializations Except Digital Bussiness Engineering
Podminka kredity skupiny:
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Podminka pfedméty skupiny:

Kredity skupiny: O

Poznamka ke skupiné:

Nazev predmétu / Nazev skupiny predmétu
Kod (u skupiny pfedmétii seznam kodli jejich ¢lent) Zakoncéeni |Kredity |Rozsah | Semestr| Role
Vyucujici, autoFi a garanti (gar.)
Algoritmy data miningu
NI-ADM Rodrigo Augusto Da Silva Alves, Pavel Kordik, Daniel Vasata Daniel Vasata Z,ZK 5 2P+1C L \'e]
Pavel Kordik (Gar.)
. Algoritmy informaéni bezpecnosti
NI-AIB Martin Jurecek, Olha Jureckova Martin Jureéek Martin Jurecek (Gar.) 22K 5 2P+1C Za Vo
Architektonické a navrhové vzory
NI-ADP Jan Kurs, Jan Zimolka, Jifi Borsky, Marek Bélohoubek, Tomas Chvosta Jan Z,ZK 5 2P+1C Z VO
Kurs Jan Kurs (Gar.)
. Architektura middleware 1
NI-AMT Tomas Vitvar, Jaroslav Kuchai' Jaroslav KuchaF Tomas Vitvar (Gar.) Z,ZK 5 2P+1C Z Vo
. Architektura middleware 2
NI-AM2 Tomas Vitvar, Jaroslav Kuchai Jaroslav Kuchaf Tomas Vitvar (Gar.) Z,2K 5 2P+1C L Vo
- Bayesovské metody ve strojovém uceni
NI-BML Kamil Dedecius, Ondrej Tichy Ondrej Tichy Kamil Dedecius (Gar.) KZ 5 2P+1C L Vo
- Bezpecénost vestavnych systémil
NI-BVS Martin Novotny Martin Novotny Martin Novotny (Gar.) Z,ZK 5 2P+2C L Vo
- Bezpecénostni kédy
NI-BKO Pavel Kubalik Pavel Kubalik Pavel Kubalik (Gar.) Z,ZK 5 |2P+1C L Vo
- Distribuované systémy a vypocty
NI-DSV Pavel Tvrdik Jan Fesl Pavel Tvidik (Gar,) Z,ZK 5 |2P+1C Z Vo
. Dolovani dat z webu
NI-DDW Jaroslav Kuchar, Milan Dojéinovski Jaroslav KuchaF Jaroslav Kuchar (Gar.) 2K 5 2P+1C L Vo
. Efektivni programovani v C++
NI-EPC Daniel Langr Daniel Langr Daniel Langr (Gar.) 22K 5 2P+1C Za Vo
. Efektivni vyhledavani v textech
NI-EVY Jan Holub Jan Holub Jan Holub (Gar) 2,2K 5 |2P+1C z Vo
- Formalni metody a specifikace
NI-FME Stefan Ratschan Stefan Ratschan Stefan Ratschan (Gar.) 22K 5 2P+1C L Vo
- Generovani kédu
NI-GEN Petr Maj Petr Maj Jan Janousek (Gar.) Z,ZK 5 2P+1C v4 Vo
. Grafy a kombinatorika
NI-GAK Michal Opler Tomés Valla Tomas Valla (Gar) Z,ZK 5 |2P+20 L Vo
. Hardwarova bezpecnost
NI-HWB Jifi Bucek JiFi Buéek Jiti Budek (Gar.) Z,ZK 5 2P+2C L Vo
. Komprese dat
NI-KOD Jan Holub Jan Holub Jan Holub (Gar) 2,2K 5 |2P+1C L Vo
- Matematika pro kryptologii
NI-MKY Martin Jurecek, Robert Lérencz Robert Loérencz Robert Lorencz (Gar.) Z,ZK 5 3P+1C L Vo
- Metody vypocetni inteligence
NI-MVI Pavel Kordik Pavel Kordik Pavel Kordik (Gar.) Z,ZK 5 |2P+1C z Vo
. Modelovani podnikovych procesu
NI-MEP Robert Pergl, Marek Suchanek Robert Pergl Robert Pergl (Gar.) Z,ZK 5 2P+1C z Vo
NI-MPJ Modelovani programovacich jazykd 7 7K 5 2P+1C z VO
Jan Vitek ’
Moderni technologie Internetu
NI-MTI Alexandru Moucha, Viktor Cerny Alexandru Moucha Alexandru Moucha Z,ZK 5 2P+1C 4 VO
(Gar.)
- Navrh uzivatelského rozhrani
NI-NUR Josef Paviidek Josef Pavlidek Josef Paviicek (Gar) ZZK 5 |2P+1C Za Vo
NI-NON Nelinearni optimalizace a numerické metody Z,ZK 5 2P+1C| ZL VO
. Normalized Software Systems
NI-NSS Robert Pergl, Marek Suchanek, Jan Verelst Robert Pergl Robert Pergl (Gar.) ZK 5 2P L Vo
- Operacni systémy a systémové programovani
NI-OSY Petr Zemanek, Tomas Martinec Petr Zemanek Petr Zemanek (Gar.) 2K 5 2P+1C Za Vo
- Podnikova informatika
NI-BUI Petra Pavlickova Petra Pavliékova Petra Pavlickova (Gar.) ZZK 5 2P+2C L Vo
Podnikové informaéni systémy
NI-PIS Martin Zavrbsky, Martin Mach, Viastimil Jinoch, Martin Hasaj David Buchtela Z,ZK 5 2P+1C L VO
David Buchtela (Gar.)
- Pokrocila kryptologie
NI-KRY Jifi Bucek, Robert Lorencz Jifi Buéek Robert Lorencz (Gar.) Z,ZK 5 2P+2C z Vo
Pokrocilé aspekty podnikani
NI-PAS David Buchtela, Stépénka Havlikovd, Dominik Vitek, Jiti Marsél, Jana Z,ZK 4 2P+1C Z VO
Soukupova, Zdenék Kucera David Buchtela Zdenék Kucera (Gar.)
- Pokrocilé databazové systémy
NI-PDB Michal Valenta, Yelena Trofimova Michal Valenta Michal Valenta (Gar.) 2K 5 2P+1C z Vo
NI-GPU Programovani a architektury grafickych procesor( 77K 5 2P+1C L VO
Ivan Simecek Ivan Simecek Ivan Simecek (Gar.) ’
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- Predzpracovani dat
NI-PDD Marcel Jitina Marcel Jifina Marcel Jifina (Gar,) 2K 5 |2P+1C 4 Vo

- Reverzni inzenyrstvi

NI-REV Josef Kokes Josef Kokes Josef Kokes (Gar.) Z,ZK 5 1P+2C z Vo
- Runtime systémy

NI-RUN Filip Krikava, Filip Riha Filip Kfikava Filip Kfikava (Gar.) Z,ZK 5 |2P+1C L Vo
- Semanticky web a znalostni grafy

NI-SWE Milan Dojcinovski Milan Dojéinovsk? Milan Dojcinovski (Gar.) Z,ZK 5 2P+1C z Vo

NI-SIM Simulace a verifikace &islicovych obvodu Z.ZK 5 2P41C L VO

Martin Kohlik Martin Kohlik Martin Kohlik (Gar.)

Sitova bezpeénost

NI-SIB Jiti Dostal, Martin Sutovsky, Martin Holec, Simona Forniisek Simona Forntisek Z,ZK 5 2P+1C L VO
Jifi Dostal (Gar.)
. Statisticka analyza ¢asovych rad
NI-SCR Kamil Dedecius Kamil Dedecius Kamil Dedecius (Gar.) Z,ZK 5 2P+1C z Vo
NI-SYP Syntakticka analyza a prekladace Z.ZK 5 2P+1C Z VO

Jan Janousek Jan Janousek Jan Janousek (Gar.)

Systémova bezpeénost a forenzni analyza
NI-SBF Simona Fornusek, Marian Svetlik, David Pokorny Simona Forntisek Simona Z,ZK 5 2P+1C z \'e]
Fornlisek (Gar.)

Systémy podpory rozhodovani

NI-DSS Robert Pergl, Petra Paviickova, David Buchtela David Buchtela Robert Z,ZK 5 2P+1C Y4 VO
Pergl (Gar.)
NI-TES .ggzgeﬂgtgcs:;?‘jﬁ Vyskocil Stefan Ratschan Stefan Ratschan (Gar.) 22K 5 2P+1C Za Vo
NI-TSP I;?tlg;’eenIII/I:rtls'nptl)Jlaeﬁr;')I;‘llolgettr Fiser (Gar.) 2K 5 2P+2C Za Vo
NI-TSW -l!’-;’tgarggvl?;«f;/gagonxéys“cguggo;?rl;tlli’avlic"kova' Petra Pavlickova (Gar.) KZ 4 1P+2C 4 Vo
NI-UMI gar;r/‘e?lgulr?:eeljIgglz:l:eSurynek Pavel Surynek (Gar.) Z,ZK 5 2P+1C z Vo
NI-EHW Vo Semmiat Jon Sehrmidt an Sepmec (Gar) ZZK | 5 |2P1C| Z vo
NI-ESW Mﬁgstlg\‘/l nglft:l)(ftl‘fvlaigeKubétové Miroslav Skrbek Hana Kubatova (Gar.) 22K 5 2P+1C Za Vo
Ni-vee Jan Fes) o Voners Tomds Vondha_Tomas Vonora (Gar) ZZK | 8 |ePC] L vo
NI-APR Vybrané metody analyzy programi Z.ZK 5 2P+1C 7 VO

Filip Krikava Filip Kfikava Filip Krikava (Gar.)

Vybrané partie z optimalizace a numeriky

NI-PON Stépan Starosta, Daniel Vasata, Karel Klouda Daniel Vasata Stépan Starosta Z,ZK 5 2P+1C L VO
(Gar.)
. Vyhledavani v multimédiich
NI-VMM Tomas Skopal, Jiti Novak Jaroslav KuchaF Tomas Skopal (Gar.) 22K 5 2P+1C Za Vo
NI-MCC Vypoéty na vicejadrovych procesorech Z.ZK 5 2P+1C 7 VO

Daniel Langr, Ivan Simecek Ivan Simecek Ivan Simedek (Gar.)

Charakteristiky pfedmett této skupiny studijniho planu: Kéd=NIE-DBE-V0.23 Nazev=Elective Vocational Courses for Master
Specializations Except Digital Bussiness Engineering

NI-ADM | Algoritmy data miningu |  zzK | 5
Studenti se seznami s algoritmy pouzivanymi v data miningu a strojovém uéeni, pfipadné si prohloubi znalosti z pfedchoziho studia. U studentll se predpoklada, ze jiz zaklady data
miningu znaji. V pfedmétu budou vedle modernich algoritmt data miningu (napf. gradient boosting) predstaveny i nové typy tloh (napf. doporuc¢ovaci systémy) a modell (napf. jadrové
metody).

NI-AIB | Algoritmy informaéni bezpeénosti | zzK | 5
Studenti se seznami s algoritmy bezpecného generovani kli¢d a kryptografickym zpracovanim chybovych (nejen biometrickych) dat. Dale se studenti seznami s matematickymi principy
kryptografickych protokold (identifikaénich, autentizaénich a podpisovych schémat). Ziskaji znalosti o metodach detekce malware a pouziti strojového uéeni v detekénich algoritmech.
Taktéz se seznami s metodami vytvareni steganografickych zaznam(, s metodami pro jejich vyhledavani a s ttoky na né.

NI-ADP | Architektonické a navrhové vzory | zzk | 5
Cilem tohoto pfedmétu je poskytnout studentiim praktickou znalost zakladnich principl objektové orientovaného navrhu a jeho analyzy, spole¢né s pochopenim vyzev, otazek a
kompromisu spojenych s pokro€ilym softwarovym navrhem. V prvni ¢asti predmétu si studenti zopakuiji a prohloubi znalosti tykajici se objektove orientovaného programovani a seznami
se s nejéastéji pouzivanymi navrhovymi vzory, které predstavuji nejlepsi praktiky feseni typickych problému softwarového navrhu. V druhé ¢asti predmétu budou studenti seznameni
s principy navrhu a analyzy softwarové architektury zahrnuijici klasické architektonické vzory, komponentové systémy a nékteré pokrocilé softwarové architektury rozsahlych distribuovanych
systéma.

NI-AMA1 | Architektura middleware 1 | zzk | 5
Studenti se seznami s novymi trendy, koncepty a technologiemi v oblasti architektur orientovanych na sluzby. Ziskaji pfehled o architektufe informacniho systému, webovych sluzeb
a aplika¢niho serveru. Dale se seznami s principy a technologiemi pro middleware zajistujici zejména integraci aplikaci, asynchronni komunikaci a vysokou dostupnost aplikaci. Pfedmét
nahrazuje MI-MDW.

NI-AM2 | Architektura middleware 2 | zzK | 5
Studenti se seznami s novymi trendy a webovymi technologiemi véetné jejich teoretickych zakladu. Ziskaji prehled o architekturach webovych aplikaci, o konceptech a technologiich
pro mikrosluzby, pro distribuované mezipaméti a databaze a pro chytré kontrakty, o protokolech komunikace v realném ¢ase a o webové bezpecnosti.

NI-BML | Bayesovské metody ve strojovém uéeni | KZ | 5
Predmét je zaméien na praktické vyuziti zakladnich metod bayesovského modelovani v dynamicky se rozvijejici oblasti machine learningu, konkrétné na popis realnych jevi vhodné
sestavenymi modely s jejich naslednym vyuzitim napf. pro pfedpovéd budouciho vyvoje nebo pro ziskani i nformaci o vnitfni proménné (skuteéné polohy objektu ze zaSuménych
meéreni aj.). Ddraz je kladen na pochopeni vyloZenych principd a metod a zejména jejich praktické osvojeni, k ¢emuz slouzi fada realnych pfikladt a aplikaci (napf. sledovani objektd
ve 2D/3D, odhadovani zdrojt radia¢nich unikl, separace medicinskych obrazovych dat), s nimiz bude student seznamen a/nebo které se sam pokusi fesit.
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NI-BVS | Bezpecnost vestavnych systémd | zzK | 5
Studenti ziskaji zakladni znalosti ve vybranych kapitolach z kryptografie a kryptoanalyzy se zaméfenim na vestavné systémy. Diraz je tedy kladen na efektivni implementace
kryptografickych primitiv v hardwaru a ve firmwaru, coz si studenti ovéfi na konkrétnich laboratornich tlohach. Pfedmétem je jak symetricka kryptografie (Sifry s jednim spole¢nym
klicem), tak asymetricka kryptografie (RSA, Kryptografie Eliptickych kfivek, Diffie-Hellmanova vyména kli¢a nad EC). Pfedmét se dale soustfeduje na vybrané Gtoky na kryptografické
systémy implementované ve vestavnych zafizenich. Studenti tak ziskaji védomosti o nékterych potencialnich rizicich kryptografickych systému a budou Iépe schopni jim celit.

NI-BKO | Bezpe¢nostni kody | zzK | 5
Pfedmét rozsifuje zakladni znalosti o bezpe¢nostnich kddech pouzivanych v sou€asnych systémech pro detekci a opravu chyb. Podavéa potfebnou matematické teorii a principy
linearnich, cyklickych kédu a koédl pro opravu nasobnych chyb, shlukd chyb i celych slabik (bytd). Studenti se také dozvédi, jak tyto detekce a opravy implementovat pro rGizné typy
prenosu (paralelni, sériové) pfi ukladani dat do paméti a pfi pfenosu telekomunika¢nimi kanaly.

NI-DSV | Distribuované systémy a vypodty | zzk | 5
Studenti se seznami s metodami koordinace procest v distribuovaném prosttedi, charakterizovaném nedeterministickym ¢asovym chovanim vypocetnich procest a komunikaénich
kanald. Nauéi se zakladnim mechanismim zajistujicim korektni chovani vypoctu realizovaného skupinou volné vazanych procest a mechanismdm podporujicim zvySenou dostupnost
a ochranu proti vypadkam.

NI-DDW | Dolovani dat z webu |  zzk | 5
Studenti se v pfedmétu seznami s metodami a technologiemi pro ziskavani dat z webu, jejich zpracovani a praktické vyuziti v redlnych aplikacich. Ziskaji pfehled a znalosti z oblasti
analyzy webového obsahu, analyzy chovani uzivatell, socialniho webu a doporu€ovacich systéma.

NI-EPC | Efektivni programovani v C++ | zzK | 5
Studenti se nauci vyuzivat moderni rysy souc¢asnych verzi jazyka C++ pro tvorbu softwaru. Dlraz je kladen predev§im na efektivitu, a to jak v podobé tvorby udrzovatelnych a
pfenositelnych zdrojovych kodd, tak v podobé korektnich programl s nizkymi naroky na pamét a procesorovy ¢as.

NI-EVY | Efektivni vyhledavani v textech | zzK | 5
Studenti ziskaji znalosti efektivnich algoritmG vyhledavani v textovych informacich. Nauci se pracovat s tzv. zhusténymi datovymi strukturami, které vynikaji jak rychlosti pfistupu tak
Usporou mista v paméti. Ziskané znalosti budou schopni uplatnit pfi navrhu aplikaci zabyvajicich se vyhledavanim v textu.

NI-FME | Formalni metody a specifikace | ZzK | 5
Studenti dokazou forméalné popisovat sémantiku programti a pouzivat logické uvazovani pro konstrukci spravné fungujiciho programu. Nauéi se principy softwarovych nastrojt, které
slouzi k dokazovani zékladnich vlastnosti algoritmd.

NI-GEN | Generovani kodu | zzK | 5

Pokrocilé techniky prekladu programi ve vy$Sich programovacich jazycich jsou nezbytné pro pochopeni problematiky systémového programovani, jedna se predev§im o pochopeni

strankami realizace zadni ¢asti optimalizujicich prekladact programovacich jazyka.

NI-GAK | Grafy a kombinatorika | zzk | 5
principl bude kladen dtiraz i na aplikaci poznatkd pfi feSeni tloh a navrhovani algoritmu. Mezi probrana témata patfii technika generujicich funkct, vybrané partie z barevnosti graft
a hypergrafti, Ramseyovské véty, Gvod do pravdépodobnostnich technik a studium vlastnosti rliznych specialnich tfid grafd a kombinatorickych struktur. Studenti budou seznameni s
pfiklady aplikaci graft, napf. v kombinatorice na slovech, teorii jazyk a bioinformatice.

NI-HWB | Hardwarova bezpeé&nost | zzK | 5
Ptfedmét poskytuje znalosti potfebné pro analyzu a navrh feSeni zabezpecéeni potitacovych systému. Studenti ziskaji pfehled v oblasti zabezpec&eni proti Gtokim pomoci hardwarovych
prostfedkd. Budou schopni bezpeéné pouzivat a zacleriovat hardwarové komponenty informac¢nich systémi a dokazou tyto komponenty rovnéz testovat na odolnost vaci atokim.
Ziskaji znalosti o akceleratorech kryptografickych operaci, fyzicky neklonovatelnych funkcich, generatorech nahodnych €isel, ipovych kartach a prostfedcich pro zabezpeceni vnitfnich
funkci pocitace.

NI-KOD | Komprese dat | zzK | 5
Studenti se seznami se zakladnimi principy komprese dat. Ziskaji nezbytné teoretické zaklady a prehled pouzivanych kompresnich metod. Piehled zahrnuje principy kédovani &isel,
statistickych, slovnikovych a kontextovych metod komprese dat. Dale se studenti seznami se zéklady ztratovych metod komprese dat pouzivanych pfi kompresi obrazkd, zvuku a
videa.

NI-MKY | Matematika pro kryptologii | zzk | 5

soustavy polynomialnich rovnic nad kone€nym télesem, problém faktorizace velkych €isel a problém diskrétniho logaritmu. Problém faktorizace bude specialné feSen i na eliptickych
kffivkach. Studenti se rovnez seznami s modernimi Sifrovacimi systémy zaloZzenymi na poc¢itani na mrizce.

NI-MVI | Metody vypogetni inteligence | zzK | 5
Studenti porozumi zakladnim metodam a technikdm vypocetni inteligence, které vychéazeji z tradi¢ni umélé inteligence, jsou paralelni povahy a jsou pouzitelné pro feSeni celé fady
problém0. Studenti se nauci, jak tyto metody pracuiji a jak je aplikovat na problémy souvisejici s data miningem, fizenim, inteligenci ve hrach, optimalizaci, apod.

NI-MEP | Modelovani podnikovych procesti | ZzK | 5
Pfedmét je zaméfen na oblast Enterprise Engineering, tedy inzenyrstvi podniku. Studenttim je predstavena dlleZitost a principy spravného metodického postupu pfi (re)inzenyringu a
implementacich procesu, organizaénich struktur a informaéni podpory ve velkych firmach a institucich. Studenti se seznami s metodou DEMO (Design &amp; Engineering Methodology
for Organisations), nauci se syntaxi a sémantiku DEMO diagram(i a osvoji si dovednosti modelovani na pfikladech. Pfedmét je ekvivalentni s MI-MEP.

NI-MPJ | Modelovani programovacich jazykd |  zzk | 5

The analysis, transformation, and code generation processes depend on the semantics of the language; in particular, they are correct if they preserve the semantics of the language.
This course explores the semantics of programming languages. The students will learn the language models with emphasis on functional languages, students are expected to understand
the basics of the lambda calculus and here get acquainted with the advanced lambda calculus. The students also get hands-on-experience with semantic modeling and execution tools.

NI-MTI | Moderni technologie Internetu | zzK | 5
Studenti se nauéi pokrocilé sitové technologie a protokoly jak pro lokalni sité (LAN Local Area Networks) tak pro velké sité (WAN - Wide Area Networks). Seznami se s architekturou
pocitadovych siti, se smérovacimi technikami a pfenosovymi technologiemi moderniho Internetu, véetné pfenosu multimedialnich dat, s riiznymi typy sitové virtualizace a se zabezpe¢enim
sitového provozu.

NI-NUR | Navrh uzivatelského rozhrani | zzk | 5
Studenti se nauéi navrhovat, vyvijet a spravovat pokrocila uZivatelska rozhrani poc¢itacovych systému. Ackoliv jsou prezentované poznatky obecné pouzitelné, pfiklady v pfednaskach
se zaméfuji predevsim na webové technologie jako HTML5 a CSS3. Pfedmeét je ekvivalentni s MI-NUR.

NI-NON | Nelinearni optimalizace a numerické metody | zzk | 5

V tomto pfedmétu se student nauci zaklady nelinearni spoijité optimalizace, principy nejpouzivanéjSich metod a jejich nasazeni na feseni praktickych problémd. Dale se seznami s
principy metody kone¢nych prvki a metody siti pro feSeni oby€ejnych a parcialnich diferencialnich rovnic, které se vyskytuji prakticky ve vSech inzenyrskych oborech. Soustavy
linearnich algebraickych rovnic vzniklych diskretizaci spojitych tloh bude umét fesit pfimymi a iteraénimi metodami. Nauci se zaklady implementace téchto metod na jednoprocesorovych
i paralelnich poéita¢ich.
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NI-NSS | Normalized Software Systems | zK | 5
Students will learn the foundations of normalized systems theory that studies the evolvability of modular structures based on concepts from engineering, such as stability from system
theory and entropy from thermodynamics. Students will understand a set of principles that indicate where violations of stability and entropy-related issues occur in any given software
architecture. In the second part of the course, students learn how to construct software architectures using a set of 5 design patterns called elements. These elements provide the core
functionality of information systems in terms of storing data, executing actions, workflows, connectors, and triggers, while handling violations of the stability and entropy-related principles.
This knowledge allows students to realize new levels of evolvability in software architectures.

NI-OSY | Operaéni systémy a systémové programovani | zzK | 5
Pfedmét se zabyva problematikou systémového programovani v operaénich systémech unixového typu se zaméfenim na vyvoj jadra OS. Studenti se seznami s architekturou a
datovymi strukturami jadra OS, s programovanim algoritmd pro spravu procest a spravu hlavni paméti, s vnitfni architekturou modernich systému soubord, s implementacemi metod
ovladani perifernich zafizeni a sitové komunikace, s metodami bootovani jadra a s technikami ladéni jadra pomoci dynamické instrumentace. Ziskaji znalosti o postupech pfi vyvoji a
modifikacich jadra OS a zaji$téni prenositelnosti jadra. Seznami se se specifikami implementace jadra OS pro vestavné ¢i systémy realného ¢asu. Teoretické a obecné principy budou
demonstrovany primarné na jadru Linuxu. Cvi¢eni budou zaméfena na vyvoj modult jadra OS Linux.

NI-BUI | Podnikova informatika | zzk | 5
Cilem pfedmétu je zaméreni se na operativni, taktické a strategické Ffizeni podnikové informatiky. Studenti ziskaji znalosti z oblasti fizeni podnikovych procesu, ICT sluzeb a architektur
v podnikové informatice. Dale se seznami s principy, modely a standardy (ITIL, COBIT) v fizeni podnikové informatiky, Zivotnim cyklem a fizeni ICT sluzeb a fizenim zdroji (sourcing).
Studenti se seznami s procesem tvorby a implementace informacni strategie, IT Governance, vyznamem ICT pro byznys a souvislostmi informacni strategie s globalni podnikovou
strategii. Ziskaji znalosti i v oblastech ekonomického fizeni IT, fizeni vynostl a investic, hodnoceni investic do IT a fizeni lidskych zdroja v IT (role CIO, CEO, CFO).

NI-PIS | Podnikové informagni systémy | ZzK | 5
Ptedmét je zaméren na aktualni IT pozadavky velkych firem v Ceské republice (Top 100). Zakladem je Data management, ukladani velkych dat (BigData) a jejich vyuZiti v Bl (Business
Inteligence). Na realnych prikladech budou vysvétleny principy feSeni celkové architektury informaénich systému v sektoru bankovnim, pojistném a telekomunika¢nim. Dale se studenti
seznami se zivotnim cyklem informacnich systému v podniku/organizaci.

NI-KRY | Pokrogila kryptologie |  zzK | 5
Studenti se seznami se zaklady kryptoanalyzy a matematickymi principy tvorby vybranych Sifer symetrické a asymetrické kryptografie a heSovacich funkci. Dale ziskaji znalosti o
matematickych principech tvorby ndhodnych Cisel. Ziskaji pfehled o Gtocich postrannimi kanaly, o forméatovani a doplnéni zprav, o kryptografii na eliptickych kfivkach a o postkvantové
kryptografii.

NI-PAS | Pokrogilé aspekty podnikani | zzK | 4
Cilem predmétu je poskytnout studentiim pokrocilé (ve srovnani s bakalaifskym stupném studia) znalosti a dovednosti potfebné pfi zalozeni a provozovani vlastniho podniku nebo pfi
fizeni podniku, pfedev§im z oblasti prava, administrativy (nutné kroky a dokumenty), podnikové ekonomiky, zahrani¢niho obchodu a souvisejicimi aspekty.

NI-PDB | Pokrogilé databazové systémy | zzK | 5
Studenti se zorientuji v problematice vyhodnocovani a optimalizace dotazt v jazyku SQL. Dal$i ¢ast predmétu se vénuje novym koncepcim databazovych strojd (tzv. NoSQL databazim),
s tim souvisejicimi novymi datovymi modely (XML, grafové databaze, sloupcové databaze) a jazyky pro praci s nimi (XQuery, XPath, CYPHER, Gremlin). Posledni ¢ast pfedmétu se
zabyvéa hodnocenim vykonu databazovych stroji. Pfedmét je ekvivalentni s MI-PDB.

NI-GPU | Programovani a architektury grafickych procesort | zzk | 5
Studenti ziskaji znalost vnitfni architektury modernich masivné paralelnich GPU procesord. Nauéi se je programovat zejména v programovém prostfedi jazyka CUDA, coz je uz dnes
Siroce rozsitena programovaci technologie GPU procesor(. Jako nedilnou soucast efektivniho vypocetniho vyuZiti téchto hierarchickych vypocetnich struktur se studenti nauéi i
optimaliza¢ni programovaci techniky a zplsoby programovani viceprocesorovych GPU systému.

NI-PDD | PFedzpracovani dat | zzK | 5
Studenti se nauci pfipravit surova data pro dal$i zpracovani a analyzu. Ziskaji znalosti algoritm(i pro extrakci parametr( z riiznych datovych zdroju, jako jsou obrazky, texty, Casové
fady, apod, a ziskaji dovednosti tyto teoretické znalosti aplikovat pfi feSeni daného problému, napt. extrakce parametr(l z obrazovych dat nebo z Internetu. Pfedmét je ekvivalentni s
MI-PDD.16

NI-REV | Reverzni inzenyrstvi | zzK | 5
Studenti budou v ramci pfedmétu seznameni se zaklady reverzniho inZzenyrstvi pocitacového softwaru. Dale studenti ziskaji znalosti o tom, jakym zplsobem probiha spousténi a
inicializace programu, co se odehrava pred a po volani funkce main. Studenti také pochopi, jakym zplisobem je organizovan spustitelny soubor, jak se propojuje s Knihovnami tfetich
stran. Dal$i ¢ast pfedmétu bude vénovana reverznimu inzenyrstvi aplikaci napsanych v C++. Studenti se také seznami s principy disassemblerd a obfuska¢nimi metodami. Déle se
predmét bude vénovat nastrojim pro ladéni (debuggerdm): jak ladici nastroje pracuji, jak probiha ladéni a také se seznami s metodami, které mohou byt pouzity k detekci ladicich
nastroju. Jedna z pfednasek pohovofi o aktualni scéné pocitacového Skodlivého kédu. Diraz pfedmétu je kladen na cvi€eni, na kterych budou studenti fesit prakticky orientované
tlohy z redlného svéta.

NI-RUN | Runtime systémy |  zzk | 5

This course is an introduction to the world of virtual machines (VM) for high-level programming languages. There are two goals: Give you hands-on experience in design and implementation
of a compiler and a VM from scratch, including Abstract Syntax Tree (AST) interpretation Byte code (BC) design and interpretation AST to BC compilation Memory management
Just-in-time compilation and some optimization techniques Through a series of guest lectures, introduce you to various advanced topics and implementations of real-world VMs, including
Dynamic optimizations, speculations, and deoptimizations Language implementation frameworks Read-world VMs

NI-SWE | Semanticky web a znalostni grafy |  zzk | 5
Studenti se seznami s nejnovéjSimi koncepty a technologiemi sémantického webu. Pfedmét poskytne prehled nejvyznamnéjsich technologii, metod a osvédéenych postupl pro
modelovani, integraci, publikovani, dotazovani a konzumaci sémantickych dat. Studenti ziskaji také dovednosti pro tvorbé znalostnich graft a jejich systematické zajistovani kvality.

NI-SIM | Simulace a verifikace &islicovych obvodii |  zzK | 5
Studenti ziskaji podrobné informace o principech kvaziparalelni simulace €islicovych obvodd na Grovni RTL (Register Transfer Level) i TLM (Transaction Level Modeling) a o vlastnostech
pro tyto UCely aktualné pouzivanych nastroj. Pfedmét pokryva i sou¢asné moznosti verifikace, zejména s pouzitim metodologie UVM (Universal Verification Methodology).

NI-SIB | Sitova bezpegnost |  zzk | 5
Studenti se seznami s bezpeénosti v modernich sitich a sitovymi protokoly pouzivanymi v sou¢asnosti a jejich zranitelnosti. Dale se studenti seznami s technikami sitovych utokd,
teoretickymi i praktickymi vysledky v nasazeni technologii pro prevenci a detekci pokus(i o naruseni bezpecnosti, a to véetné konceptl statistického modelovani komunika¢nich
protokold.

NI-SCR | Statisticka analyza ¢asovych fad | zzK | 5
Pfedmét je zaméfen na praktické zvladnuti teorie modelovani zakladnich ¢asovych fad v inZzenyrskych problémech, od ekonomickych (ceny na burze, zaméstnanost), pfes pramyslové
(modelovani signalli a procesu), po problematiku pocitadovych siti (zatizeni prvkd sité, detekce Utoku). Studenti se nauci zvolit vhodny model pro dané procesy, tento model spravné
odhadnout, analyzovat jeho vlastnosti a vyuzit pro pfedpovédi budoucich nebo mezilehlych hodnot. Diiraz je kladen na pochopeni hlavnich principl a jejich osvojeni na praktickych
ptikladech z realného svéta, které budou feSeny pomoci volné dostupnych programovych baliku.

NI-SYP | Syntakticka analyza a prekladage | zzK | 5
Predmét rozsituje znalosti zakladu teorie automat, jazykt a formalnich prekladu. Studenti ziskaji znalosti LR analyzy v jejich riiznych variantach a aplikacich, seznami se se specialnimi
aplikacemi syntaktickych analyzator(, jako napt. inkrementalni a paralelni analyzou.
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NI-SBF | Systémova bezpegnost a forenzni analyza | zzK | 5
Studenti se seznami s aspekty systémové bezpecnosti (principy zabezpeceni koncovych stanic, principy bezpeénostnich politik, bezpe¢nostni modely, autentizaéni koncepty). Dale
se studenti seznami s forenzni analyzou jako nastrojem pro vySetfovani bezpe¢nostnich incidentt (techniky vyuzivané Skodlivym softwarem/uto¢niky a techniky forenzni analyzy a
vyznam artefaktll operacniho systému/operacni paméti ¢i souborového systému pro analyzu Gtoku a jejich detekci).

NI-DSS | Systémy podpory rozhodovani | zzk | 5
Cilem predmétu je poskytnout studentiim znalosti a dovednosti z oblasti systém( podpory rozhodovani, jejich klasifikace (Powerova), vybrané principy z fad datové-orientovanych,
modelové-orientovanych a znalostné-orientovanych systému pro podporu rozhodovani. Dale studenti ziskaji znalosti z oblasti metod vicekriterialniho rozhodovani a z teorie her. Dale
se seznami s principy konceptualné a ontologicky orientovanych systémi podpory rozhodovani a zaklady distribuénich, optimaliza¢nich a evoluénich metod a algoritmu.

NI-TES | Teorie systémd | zzK | 5
Lidstvo dnes ma schopnost konstruovat systémy neuveéfitelné slozitosti (napf. vlaky, mikroprocesory, letadla). Naklady pro zvladani této sloZitosti a pro zajisténi spravného fungovani
jsou ale stéale kriti¢téjsi. Dllezitd metoda pro zvladani této slozitosti je pouzivani modelU, které popisuji vyhradné ty aspekty daného sytému, které jsou potfeba pro dany Ukol. Dal§im
dulezitym prvkem pro snizeni nakladd na vyvoj je automatizace analyzy takovychto model(. Teorie a algoritmy pro modelovani a analyzu slozitych systému je obsahem tohoto pfedmétu.
Pfedmeét je ekvivalentni s MI-TES

NI-TSP | Testovani a spolehlivost | zzK | 5
Studenti ziskaji pfehled v oblasti testovani €islicovych obvodi a o metodach pro zvyseni spolehlivosti a bezpeénosti. Studenti budou schopni vytvofit test obvodu metodou intuitivniho
zcitlivéni cesty, pouzit automaticky generéator testovacich vzorkd, budou schopni navrhnout snadno testovatelny obvod a obvod s vestavénym testovacim vybavenim, budou schopni
lokalizovat poruchy na zakladé vysledku testl. Dale budou schopni poéitat a analyzovat spolehlivost a provozuschopnost obvodu a aktivné ovlivriovat tyto parametry. Studenti budou
schopni navrzené znalosti vyuzit v komplexnich projektech navrhu obvodd ASIC i FPGA.

NI-TSW | Tvorba softwarovych produktd | Kz | 4
Pfedmét ma za cil seznamit studenty s nastroji a postupy projektového Fizeni v prostredi ICT. Studenti absolvovanim pfedmétu budou ovladat jednotlivé metody a techniky projektového
fizeni a ty aplikovat do praxe. Studenti se seznami s problematikou vytvafeni IT produktu, tzn. pfiprava business modelu, vytvoreni finanéniho modelu a vytvofeni harmonogramu
projektu v€etné zakladniho navrhu architektury a vzhledu daného IT produktu. Zaroveri si vyzkousi prezentovat pfipravené ¢asti projektu pred porotou sloZzenou z odbornikd z praxe.
Ptedmeét je ekvivalentni s MI-PCM.16. Od B201 je vypisovana nova, ekvivalentni verze pfedmétu pod kédem NI-TSW. Spinéni TSW ve studijnim planu odpovida spinéni MI-PCM.16.
NI-UMI | Uméla inteligence | zzk | 5
Ptedmét do hloubky pokryva moderni pfistupy a algoritmy, na nichz stavi sou¢asna uméla inteligence. Studenti se seznami s pokrocilymi technikami pro fe$eni tloh zalozenymi na
prohledavani a odvozovani. Bude podan uceleny pfehled formalnich systémd pro modelovani Gloh, souvisejicich fesicich algoritmi a jejich praktické aplikace. Diraz bude kladen na
logické uvazovani v umélé inteligenci, které poskytuje riizné garance, jako je napfiklad tplnost rozhodovaciho procesu nebo presné zd(ivodnéni rozhodnuti.

NI-EHW | Vestavné hardwarové prostfedky |  zzK | 5
Pfedmét poskytuje znalost zakladnich technik a zakonitosti, které Fidi konstrukci €islicovych zafizeni jak malého, tak velkého méfitka. Jsou zakladem konstrukce pokrocilych vestavnych
systému, které vyuzivaji specializaci své funkce ke konstrukci efektivni hardwarové realizace ¢i podpory vypoétu. Probiraji se techniky konstrukce rychlych systém, jejich standardni
vnitfni komunikace, vyuZiti pfirozeného paralelismu vypoctu ve specializovanych strukturach a systémovych architekturach.

NI-ESW | Vestavny software | zzK | 5
Pfedmét seznamuije studenty se specifiky vyvoje programového vybaveni pro vestavné systémy. Pfedmét studenta provazi od zékladnich technik programovani v jazyce C a optimalizace
kodu, pres fadu typickych oblasti, jako je vyvoj spolehlivého programového vybaveni, vestavné operacéni systémy ¢&i zpracovani signalu, az po sofistikované techniky vyvoje vestavného
programového vybaveni kombinované s umélou inteligenci.

NI-VCC | Virtualizace a cloud computing | zzk | 5
Studenti ziskaji znalosti architektur velkych pocitacovych systéma, které jsou pouzivany v datovych centrech a pogitaové infrastrukture firem a organizaci. Seznami se s virtualizanimi
principy, nastroji a technologiemi, které slouzi k usnadnéni a automatizaci konfigurovani, testovani a monitorovani a k efektivnimu provozovani a optimalizovani vykonnovych parametr(
modernich pocitaéovych systému. Teoreticky i prakticky se seznami s kontejnerizaci jako nejucinnéj$i dnesni technologii pro spravu slozitych pocitac¢ovych systému a s konkrétnimi
technologiemi cloud systému. Zavérem poznaji principy a ziskaji praktické dovednosti ve vyuzivani modernich integracnich a vyvojovych nastroji (Continuous integration and
development).

NI-APR | Vybrané metody analyzy programdi |  zzk | 5
Tento kurz vas seznami s programovou analyzou, tedy automatizovanym usuzovanim o chovani pocita¢ového programu. Budeme se zabyvat statickou i dynamickou analyzou. Ve
statické analyze se podivame na uméni usuzovani o programech bez jejich spusténi. Zamétime se na analyzy pro porozuméni programim, optimalizace a detekci chyb. V dynamické
analyze se budeme zabyvat analyzami, které zohledriuji jednotlivé béhy programu v konkrétnim prostredi a s konkrétnimi vstupy.

NI-PON | Vybrané partie z optimalizace a numeriky | zzK | 5
Studenti se seznami se specialnimi optimalizaénimi problémy, které se objevuiji v oblasti strojového u€eni a umélé inteligence a rozsifi si tak zakladni znalosti spojité optimalizace
ziskané v predmétu Matematika pro informatiku. Seznami se také s detaily implementace feSeni téchto problémi na pocita¢i a souvisejicimi matematickymi koncepty zejména z
numerické linearni algebry.

NI-VMM | Vyhledavani v multimédiich | zzK | 5
Student ziska prifezové znalosti zahrnuijici rozhrani webovych portald s multimedialnim obsahem, vyhledavaci modality, principy podobnostniho vyhledavani, metody extrakce vlastnosti
z multimedialnich objektll a indexovani v multimedialnich databazich. Predmét je ekvivalentni s MI-VMM.

NI-MCC | Vypolty na vicejadrovych procesorech |  zzk | 5
Studenti se v pfedmétu seznami detailné s hardwarovou podporou a programovacimi technologiemi pro tvorbu paralelnich viceviaknovych vypo&tl na vicejadrovych procesorech se
sdilenou a s virtualné sdilenou paméti, které tvofi dnes nejbéznéjsi vypocetni uzly vykonnych pocitacovych systému. Studenti ziskaji znalost architektonicky specifickych optimalizaénich
technik, slouzicich k zmengeni poklesu vypocetniho vykonu v disledku rozvirajici se vykonnostni mezery mezi vypocetnimi pozadavky vicejadrovych CPU a propustnosti pamétového
rozhrani. Na konkrétnich netrivialnich vicevlaknovych programech se pak studenti nauci i zaklady uméni tvorby téchto aplikaci.

Nazev bloku: Povinné voliteIné pfedméty
Minimalni pocet kreditt bloku: 20
Role bloku: PV

Kod skupiny: NIE-DBE-PVA.23

Nazev skupiny: Compulsory Elective Courses for Master DBE Specialization A - Normalized Systems Theory
Podminka kredity skupiny: V této skupiné musite ziskat alespori 5 kreditll (maximalné 9)

Podminka pfedméty skupiny: V této skupiné musite absolvovat alespori 1 pfedmét ( maximalné 2)

Kredity skupiny: 5

Poznamka ke skupiné:
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Nazev predmétu / Nazev skupiny predmétu

Kod (u skupiny pfedmétii seznam kodli jejich ¢lenti) Zakoncéeni |Kredity |Rozsah | Semestr| Role
Vyucujici, autofi a garanti (gar.)

NIE-NSS Normalized Software Systems 7K 5 op L PV
Robert Pergl, Marek Suchének, Jan Verelst Robert Pergl Robert Pergl (Gar.)

- - Software Engineeering and Architecture - project

DA-SEA-CZ Robert Pergl, Michal Valenta Robert Pergl Robert Pergl (Gar.) z 4 30KC PV

DA-SEA Software Engineering And Architecture Z 7K 9 |pemcmsl ZL PV
Michal Valenta ’ '

Charakteristiky predmetu této skupiny studijniho planu: Kéd=NIE-DBE-PVA.23 Nazev=Compulsory Elective Courses for Master DBE
Specialization A - Normalized Systems Theory
NIE-NSS | Normalized Software Systems | ZK | 5
Students will learn the foundations of normalized systems theory that studies the evolvability of modular structures based on concepts from engineering, such as stability from system
theory and entropy from thermodynamics. Students will understand a set of principles that indicate where violations of stability and entropy-related issues occur in any given software
architecture. In the second part of the course, students learn how to construct software architectures using a set of 5 design patterns called elements. These elements provide the core
functionality of information systems in terms of storing data, executing actions, workflows, connectors, and triggers, while handling violations of the stability and entropy-related principles.
This knowledge allows students to realize new levels of evolvability in software architectures.
DA-SEA-CZ | Software Engineeering and Architecture - project | z | 4
NSS project. Only for Czech students of NIE-DBE. At CTU credits are recognized as optionals. At UA credits are recognized together with NIE-NSS instead of DA-SEA in order to fulffill
UA study plan.
DA-SEA | Software Engineering And Architecture | zzK | 9
Basic software engineering structures, practices, and patterns are explained in a realistic software engineering environment using the Java progarmming language. Practical assignments
complement these lectures. Basic software architecture structures, practices, and patterns are explained and discussed, including various aspects of evolvability. Video lectures and
a practical assignment deepen this. Teaching takes place at University of Antwerpen. See the web page
https://www.uantwerpen.be/en/study/programmes/all-programmes/digital-business-engineering/about-the-programme/study-programme/

Kod skupiny: NIE-DBE-PVB.23

Nazev skupiny: Compulsory Elective Courses for Master Double degree Specialization DBE B - Engineering
and Ethics

Podminka kredity skupiny: V této skupiné musite ziskat alespori 3 kredity (maximalné 6)

Podminka pfedméty skupiny: V této skupiné musite absolvovat alespor 1 pfedmét ( maximalné 2)

Kredity skupiny: 3

Poznamka ke skupiné:

Nazev predmétu / Nazev skupiny predméta

Kod (u skupiny pfedmétii seznam kédu jejich ¢lent) Zakonceni |Kredity |Rozsah | Semestr| Role

Vyucujici, autoFi a garanti (gar.)
i Data science and ethics

DD-DSE Michal Valenta ZK 3 z PV

DA-ESB Ethical And Sustainable Business ZK 3 30KP Z PV
Michal Valenta

Charakteristiky predmetu této skupiny studijniho planu: Kéd=NIE-DBE-PVB.23 Nazev=Compulsory Elective Courses for Master Double
degree Specialization DBE B - Engineering and Ethics
DD-DSE | Data science and ethics | ZK | 3
Ethics tell us about right and wrong. The course will provide an overview of key: (1) concepts, related to privacy, discrimination, transparency, and explainability, (2) techniques to
assess and improve on these aspects, and (3) cautionary tales that motivate the importance thereof. The consideration of data science ethics is crucial for any data-driven company,
as will be motivated by ample cautionary tales. With a wide range of cases, the large implications of new data science technologies on ethics will be discussed. These include online
tracking, medical records, Facebook data, Internet censorship, big data, privacy engineering, and Artificial Intelligence. Data scientists and business managers are not inherently
unethical, but at the same time not trained to think this through neither. This course aims to address this important gap. Students of a master double degree specialisation Digital
Business Engineering will attend this course during their stay at the partner university Antwerp
DA-ESB | Ethical And Sustainable Business | zK | 3
This course covers corporate responsibility, morality and sustainability. It has three main parts: Part 1: Ethics and morality in business History of ethics in business Origins, stakeholder
theory, basic philosophy Utilitarianism vs Kantian approaches Behavioural economic. Part 2: Corporate responsibility and sustainability in theory Shared value creation, social profit,
social entrepreneurship Sustainable HR Circular Economy Green Deal and CSRD New business models for sustainability. Part 3: Corporate responsibility and sustainability in practice
Implementing sustainability in the value chain of a company: products, operations, organisation and HR How to apply a management approach to sustainability. Teaching takes place
at University Antwerpen. See the web page https://www.uantwerpen.be/en/study/programmes/all-programmes/digital-business-engineering/about-the-programme

Kod skupiny: NIE-DBE-PV1.23

Nazev skupiny: Compulsory Elective Courses for Master Specialization DBE - Modern Technology
Podminka kredity skupiny: V této skupiné musite ziskat alespor 5 kreditll (maximalné 25)
Podminka pfedméty skupiny: V této skupiné musite absolvovat alespori 1 pfedmét ( maximalné 5)
Kredity skupiny: 5

Poznamka ke skupiné:
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Nazev predmétu / Nazev skupiny predmétu
Kod (u skupiny pfedmétii seznam kodli jejich ¢lenti) Zakoncéeni |Kredity |Rozsah | Semestr| Role
Vyucujici, autofi a garanti (gar.)

. Advanced Database Systems
NIE-PDB Martin Svoboda Martin Svoboda Martin Svoboda (Gar.) Z,ZK 5 2P+1C z i

i Artificial Intelligence Fundamentals
Db-ZUM Pavel Surynek Pavel Surynek Pavel Surynek (Gar.) Z,2K S 2P+2C L i

Blockchain
NIE-BLO Josef Gattermayer, Marek Bielik, Jakub Ruzicka Josef Gattermayer Josef Z,ZK 5 1P+2C Z PV
Gattermayer (Gar.)

Middleware Architectures 1
NIE-AM1 Tomas Vitvar, Jaroslav Kuchat, Milan Dojcinovski Jaroslav KuchaF Tomas Z,ZK 5 2P+1C z PV
Vitvar (Gar.)

- Semantic Web and Knowledge Graphs
NIE-SWE Milan Dojginovski Milan Dojéinovski Milan Dojéinovski (Gar.) Z,2K 5 |2P+viC) 2 PV

Charakteristiky predmeti této skupiny studijniho planu: Kéd=NIE-DBE-PV1.23 Nazev=Compulsory Elective Courses for Master
Specialization DBE - Modern Technology
NIE-PDB | Advanced Database Systems | zzK | 5
Students orient themselves in problems of evaluation and optimization of SQL queries. The next part of the course deals with new concepts of database machines (so called NoSQL
databases), with the related new data models (XML, graph databases, column databases) and languages for working with them (XQuery, XPath, CYPHER, Gremlin). The last part of
the course deals with performance evaluation of database machines. This course is equivalent to the course MIE-PDB.
DD-ZUM | Artificial Intelligence Fundamentals | zzk | 5
Students are introduced to the fundamental problems in the Artificial Intelligence, and the basic methods for their solving. It focuses mainly on the classical tasks from the areas of state
space search, multi-agent systems, game theory, planning, and machine learning. Modern soft-computing methods, including the evolutionary algorithms and the neural networks, will
be presented as well. This course is only for students of the double degree program with the University of Antwerp. Other students are not allowed to enrol this course, enrol the
BIE-ZUM course instead.
NIE-BLO | Blockchain | zzK | 5
Students will understand the foundations of blockchain technology, smart contract programming, and gain an overview of most notable blockchain platforms. They will be able to design,
code and deploy a secure decentralized application, and assess whether integration of a blockchain is suitable for a given problem. The course places an increased emphasis on the
relationship between blockchains and information security. It is concluded with a defense of a research or applied semester project, which prepares the students for implementing or
supervising implementation of blockchain-based solutions in both academia and business.
NIE-AM1 | Middleware Architectures 1 | zzK | 5
Students will study new trends, concepts, and technologies in the area of service-oriented architectures. The will gain an overview of information system architecture, web service
architecture and aplication servers. The will also study principles and technologies for middleware focused on application integrations, asynchronous communications and high availability
of applications. This course replaces the course MIE-MDW.
NIE-SWE | Semantic Web and Knowledge Graphs | zzk | 5
The students will learn the most recent concepts and technologies of the Semantic Web. The course will provide an overview of the Semantic Web technologies, methods and best
practices for modelling, integration, publishing, querying and consumption of semantic data. The students will also gain skills in creation of knowledge graphs and their systematic
quality assurance.

Kod skupiny: NIE-DBE-PVC.23

Nazev skupiny: Compulsory Elective Courses for Master Specialization DBE C - Master Project

Podminka kredity skupiny: V této skupiné musite ziskat alespon 7 kreditl (maximéalné 16)

Podminka pfedméty skupiny: V této skupiné musite absolvovat alespori 1 pfedmét ( maximéalné 2)

Kredity skupiny: 7

Poznamka ke skupiné: A FIT student who wants to complete two programs and obtain two degrees (Duble Degree DBE)
must enroll in addition to the DA-IPR course (instead of NIE-MPR) enrolled in two other courses
at the University of Anwerp: - Engineering & design science methodologies - Empirical research
in Mi

Nazev pFedIrrLétuS/ Nazev skupiny predméta

Kod (u skupiny pfedmétii seznam kédu jejich ¢lent) Zakonceni |Kredity |Rozsah | Semestr| Role

Vyucujici, autoFi a garanti (gar.)

DA-IPR Integration project digital business engineering Z 9 30KP L PV
Michal Valenta

. Master Project
NIE-MPR Zdenék MuzikaF Zdenék Muzikar (Gar.) z 7 ZL i

Charakteristiky predmetti této skupiny studijniho planu: Kéd=NIE-DBE-PVC.23 Nazev=Compulsory Elective Courses for Master
Specialization DBE C - Master Project
DA-IPR | Integration project digital business engineering | z | 9
This is typically a study followed by a thesis. Teaching takes place at University Antwerpen. Contact Information: Jan Verelst jan.verelst@uantwerpen.be Dieter Van Nuffel
dieter.vannuffel @uantwerpen.be See the web page https://www.uantwerpen.be/en/study/programmes/all-programmes/digital-business-engineering/about-the-programme/study-programme/
NIE-MPR | Master Project | z | 7
1. At the beginning of the semester, a student reserves herthis final thesis topic and gets together with its supervisor. Together they decide on partial tasks that should be carried out
during the semester. If the requirements they agreed upon are met, the supervisor awards the student an assessment for the course MI-MPR at the end of the semester. 2. The external
supervisor enters the information on granting the credit using the form "Granting credit from the external supervisor of the final thesis" (http://fit.cvut.cz/student/studijni/formulare). The
completed and signed form must be delivered in person or by email to the SZZ coordinator, who will arrange for the credit to be granted. 3. If the FT topic that the student has reserved
is rather general, the immediate tasks the supervisor assigns to the student for the upcoming semester should aim at fine-tuning the FT topic so that the FTT will be complete and
approvable at the end of the semester.
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Nazev bloku: VoliteIné pfedméty
Minimalni poCet kreditt bloku: 0
Role bloku: V

Kod skupiny: NIE-DBE-V-ANT

Nazev skupiny: Elective courses from University of Antverpen

Podminka kredity skupiny:

Podminka pfedméty skupiny:

Kredity skupiny: 0

Poznamka ke skupiné: Any courses offered by the University of Antwerpen during stay there

Kod skupiny: NIE-V.21

Nazev skupiny: Purely elective master® courses
Podminka kredity skupiny:

Podminka pfedméty skupiny:

Kredity skupiny: O

Poznamka ke skupiné:

Nazev predmétu / Nazev skupiny predmétu

Kod (u skupiny pfedmétii seznam kodli jejich ¢lent) Zakoncéeni |Kredity |Rozsah | Semestr| Role
Vyucujici, autofi a garanti (gar.)
- Blended Intensive Programme
FIT-BIP Zdenék MuzikaF Zdenék Muzikar (Gar.) z 3 ZL v
Blockchain
NIE-BLO Josef Gattermayer, Marek Bielik, Jakub RuZicka Josef Gattermayer Josef Z,ZK 5 1P+2C Z v
Gattermayer (Gar.)
- Computability
NIE-VYC Jan Stary Jan Stary Jan Stary (Gar.) Z,ZK 4 2P+2C L v
- Computer arithmetic
NIE-ARI Pavel Kubalik Pavel Kubalik Pavel Kubalik (Gar) 22K 4 |2P+1C) ZL v
- Computer Engineering Seminar Master |
NIE-SCET Miroslav Skrbek, Hana Kubatova Hana Kubatova Hana Kubatova (Gar.) z 4 2C Z v
- Computer Engineering Seminar Master I
NIE-SCE2 Hana Kubatova Hana Kubatova Hana Kubatova (Gar.) z 4 2C L v
. Design Sprint
NI-DSW Ondiej Brém, Michal Manda Michal Manda Ondrej Brém (Gar.) z 2 308 z v
- Digital drawing
NI-DID Denisa Novackova Denisa Novackova Denisa Novackova (Gar.) Za 2 4C ZL v
- Games and reinforcement learning
NI-GLR Juan Pablo Maldonado Lopez Z,ZK 4 2P+2C L v
- Grid Computing
FITE-GRI André Sopczak, Petr Fiedler Pavel Tvrdik André Sopczak (Gar.) Z,ZK 5 2P+1C Z v
NIE-HMI History of Mathematics and Informatics Z.ZK 3 2P+1C 7 v

Alena Solcova Alena Solcova Alena Solcova (Gar.)

Introduction to Discrete and Computational Geometry

NIE-DVG Maria Saumell Mendiola Maria Saumell Mendiola Maria Saumell Mendiola Z,ZK 5 2P+1C L \
(Gar.)
. Introduction to European Economic Histor
FITE-EHD Tomas Evan Tomas Evar? Tomas Evan (Gar.) y ZZK 3 2P+1C L v
MIE-MZI Mathematics for data science Z ZK 4 2P+1C L v
Stépan Starosta ’
- Middleware Architectures 2
NIE-AM2 Milan Dojcinovski Milan Dojéinovski Milan Dojcinovski (Gar.) 22K 5 2P+1C L v
- Operating Systems and Systems Programming
NIE-OSY Petr Zeméanek Petr Zemanek Petr Zemanek (Gar.) 22K 5 2P+1C z v
NIE-ROZ Pattern Recognition Z.7K 5 2P+1C Z v

Michal Haindl Michal Haindl Michal Haindl (Gar.)

Personalized Machine Learning
NIE-PML Rodrigo Augusto Da Silva Alves Karel Klouda Rodrigo Augusto Da Silva Z,ZK 5 2P+1C VA \
Alves (Gar.)

Pokrocilé techniky strojového uceni

NI-AML Rodrigo Augusto Da Silva Alves, Zdenék Buk, Miroslav C‘epek, Petr Siméanek, Z,ZK 5 2P +1C L \
Vojtéch Rybai Miroslav Cepek Miroslav Cepek (Gar.)
- Practical Deep Learning
NIE-PDL Martin Barus, Yauhen Babakhin Karel Klouda Karel Klouda (Gar.) KZ 5 2P+1C Za v
d Programovaci praktika 1
FIT-ACM1 Tomas Valla Tomas Valla (Gar.) KZ 5 4C L v
FIT-ACM2 Programovaci praktika 2 KZ 5 4C Z v

Tomas Valla Ondrej Suchy (Gar.)
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FIT-ACM3 Fromis Valia Onere) Sty (Gar) Kz 5 |4 | ¢t v
FIFACMA Fonsre] Sty onats) Suchy (Gar) Kz 5 | 4| 7 v
FIFACMS FOnsrel Suohy onate) Sucny (Gar) Kz i s v
FIT-ACM® Fomatel Suchy bt Susny (Gar) Kz S e v
NIE-VPR ?tgszag?ar:osptgogggén Starosta Stépan Starosta (Gar.) Za 5 ZL v
NIE-SWE it Donovset M Dogiinoval Mian Dojsnovski (Gar) ZZK | 5 [P0 2 v
MI-SCE1 Seminaf pocitacového inzenyrstvi | z 4 °C LZ v
Hana Kubdtova ’
NIE-HSC sc:ﬁeizclagkgcsi:/ﬁgg Igcvsc:i:airl}ol;:ggg vl\llﬂ?srlfovsky Vojtéch Miskovsky (Gar.) 22K 4 2P+2C z v
NIE-DDW )tl/l\{gr? DD;;;ol\\/g(? illr/‘lgan Dojéinovski Milan Dojcinovski (Gar.) Z,ZK 5 2P+1C L v
NIE-BPS Wei;:r!grﬁsM%&%pzltgll;yzzwn?l;tiha Alexandru Moucha (Gar.) 22K 4 2P+1C L v
NIE-SEP Tomes Euty Tomds Evan Tomd Evan (Gar) ZZK | 4 |@PHC) 2 v
FITE-SEP Tomss Eaiy Tomds Evan Tomds Evan (Gar) ZZK | 4 |Pe¢0) 2 v

Charakteristiky predmett této skupiny studijniho planu: K6d=NIE-V.21 Nazev=Purely elective master® courses

NIE-BLO | Blockchain | zzK | 5
Students will understand the foundations of blockchain technology, smart contract programming, and gain an overview of most notable blockchain platforms. They will be able to design,
code and deploy a secure decentralized application, and assess whether integration of a blockchain is suitable for a given problem. The course places an increased emphasis on the
relationship between blockchains and information security. It is concluded with a defense of a research or applied semester project, which prepares the students for implementing or
supervising implementation of blockchain-based solutions in both academia and business.

NIE-SWE | Semantic Web and Knowledge Graphs | zzK | 5
The students will learn the most recent concepts and technologies of the Semantic Web. The course will provide an overview of the Semantic Web technologies, methods and best
practices for modelling, integration, publishing, querying and consumption of semantic data. The students will also gain skills in creation of knowledge graphs and their systematic
quality assurance.

FIT-BIP | Blended Intensive Programme | z | 3
Blended Intensive Program: kratkodoby vyjezd pfes program Erasmus+

NIE-VYC | Computability | ZzK | 4
Classical theory of recursive functions and effective computability.

NIE-ARI | Computer arithmetic | zzK | 4
Students will learn various data representations used in digital devices and will be able to design arithmetic operations implementation units.

NIE-SCE1 | Computer Engineering Seminar Master | | z | 4

The Seminar of Computer Engineering is a (s)elective course for students who want to deal with deeper topics of digital design, reliability and resistance to failures and attacks. Students
are approached individually within the subject. Each student or group of students solves some interesting topic with the selected supervisor. Part of the subject is work with scientific
articles and other professional literature and/or work in KCN laboratories. The capacity of the subject is limited by the possibilities of the seminar teachers. The topics are new for each
semester.

NIE-SCE2 | Computer Engineering Seminar Master || | p2 | 4

The Seminar of Computer Engineering is a (s)elective course for students who want to deal with deeper topics of digital design, reliability and resistance to failures and attacks. Students
are approached individually within the subject. Each student or group of students solves some interesting topic with the selected supervisor. Part of the subject is work with scientific
articles and other professional literature and/or work in KCN laboratories. The capacity of the subject is limited by the possibilities of the seminar teachers. The topics are new for each
semester.

NI-DSW | Design Sprint | z | 2
Studenti budou pracovat metodou design sprint, vyvinutou ptivodné spole¢nosti Google, diky které Ize béhem 5 dnu piejit od napadu pres testovani az k finalnimu navrhu produktu
nebo sluzby. Béhem kurzu se seznami s metodou Design Sprint z pohledu U€astnika. Na praktickém problému si vyzkousi cely 5ti denni proces od vyzkumu po testovani prototypa.

NI-DID | Digital drawing | z | 2
Pfedmét ma za cil pfiblizit studentlim zakladni principy digitalni kresby a grafické tvorby. Studenti ziskaji povédomi o zékladech kompozice, perspektivy i teorie barev, coz nasledné
budou aplikovat ve svych samostatnych pracich. Studenti také ziskaji zkuSenosti s kresbou v pribéhu praktickych cviéeni. Kurz je vhodny pro kohokoli s chuti vice kreslit a malovat,
jelikoz pravé to je nedilnou souéasti vyuky. Pfedmét bude organizovany formou tematickych cvi¢eni pokryvajicich ¢ast teorie a tvaréich cviceni, ktera jsou zamérena na procvi¢ovani.

NI-GLR | Games and reinforcement learning | ZzK | 4
The field of reinforcement learning is very hot recently, because of advances in deep learning, recurrent neural networks and general artificial intelligence. This course is intended to
give you both theoretical and practical background so you can participate in related research activities. Presented in English.

FITE-GRI | Grid Computing | zzK | 5
Grid computing and gain knowledge about the world-wide network and computing infrastructure.
NIE-HMI | History of Mathematics and Informatics | zzK | 3

The course focuses on selected topics from calculus, general algebra, number theory, numerical mathematics and logic - useful for today computer science The topics are selected
for finding some relations between computer science and mathematical methods. Some examples of applications of mathematics to computer sciences will be showed.

NIE-DVG | Introduction to Discrete and Computational Geometry | zzK | 5
The course intends to introduce the students to the discipline of Discrete and Computational Geometry. The main goal of the course is to get familiar with the most fundamental notions
of this discipline, and to be able to solve simple algorithmic problems with a geometric component.
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FITE-EHD | Introduction to European Economic History | zzK | 3

The course introduces a selection of themes from European economic history. It gives the student basic knowledge about forming of the global economy through the description of the
key historical periods. As European countries have been dominant actors in this process it focuses predominantly on their roles in economic history. From the large economic area of
the Roman Empire to the fragmentation of the Middle Ages, from the destruction of WWII to the current affairs, the development of modern financial institutions is deciphered. The
course does not cover the detailed economic history of particular European countries but rather the impact of trade and the role of particular events, institutions and organizations in
history. Class meetings will consist of a mixture of lectures and discussions.

MIE-MZI | Mathematics for data science | zzK | 4

In this course, the students are introduced to the domains of mathematics necessary for understanding the standard methods and algorithms used in data science. The studied topics
include mainly: linear algebra (matrix factorisations, eigenvalues, diagonalization), continuous optimisation (optimisation with constraints, duality principle, gradient methods) and
selected notions from probability theory and statistics.

NIE-AM2 | Middleware Architectures 2 |  zzK | 5
Students will learn new trends and technologies on the Web including theoretical foundations. They will gain an overview of Web application architectures, concepts and technologies
for microservices, distrubuted cache and databases, smart contracts, realtime communication and web security.

NIE-OSY | Operating Systems and Systems Programming |  zzk | 5

This course is focused on the design and implementation of the basic components that make up modern operating systems. This includes threads, processes, switching context, virtual
memory, system calls, interrupts and interactions of SW and HW using drivers. Students will learn the theory of the concept of operating system architecture with emphasis on the
kernel architecture. Within the course, they will gain practical experience with the development of a small but fully functional operating system.

NIE-ROZ | Pattern Recognition | zzK | 5
The aim of the module is to give a systematic account of the major topics in pattern recognition with emphasis on problems and applications of the statistical approach to pattern
recognition. Students will learn the fundamental concepts and methods of pattern recognition, including probability models, parameter estimation, and their numerical aspects.

NIE-PML | Personalized Machine Learning | zzk | 5
Personalized machine learning (PML) is a sub-field of machine learning that aims to create models and predictions based on the unique characteristics and behaviors of individual
entities. While PML is commonly used in applications such as recommender systems, which recommend items to users based on their personal interests, its principles can be applied
to a wide range of other fields, including education, medicine, and chemical engineering. In this course, we will explore the latest PML methods from theoretical, algorithmic, and practical
perspectives. Specifically, we will focus on cutting-edge models that are of interest to both the research and commercial communities.

NI-AML | Pokrogilé techniky strojového uéeni | zzK | 5
Pfedmét seznamuije studenty s vybranymi pokro¢ilymi tématy strojového uc¢eni a umélé inteligence a jejich aplikace na realné problémy. Témata predstavuji techniky v oblasti
doporucovacich systémd, zpracovani obrazu, fizeni i propojeni fyzikalnich zakonu s oblasti strojového uéeni. Cilem cvi€eni je podrobné seznamit studenty s probiranymi metodami.

NIE-PDL | Practical Deep Learning | KZ | 5

This course is designed to provide students with a comprehensive understanding of Deep Learning using PyTorch, a popular open-source machine learning framework. Throughout
the course, students will develop practical skills in building and training deep neural networks, using PyTorch to solve real-world problems in fields such as computer vision and natural
language processing.

FIT-ACMA1 | Programovaci praktika 1 | Kz | 5
Tento vybérovy kurz ma za cil pfipravit ty nejlepsi studenty na reprezentaci fakulty v ramci mezinarodnich ACM soutézi.

FIT-ACM2 | Programovaci praktika 2 | Kz | 5
Tento vybérovy kurz ma za cil pfipravit ty nejlepsi studenty na reprezentaci fakulty v rdamci mezinarodnich ACM soutézi.

FIT-ACM3 | Programovaci praktika 3 | Kz | 5
Tento vybérovy kurz mé za cil pfipravit ty nejlepsi studenty na reprezentaci fakulty v ramci mezinarodnich ACM soutézi.

FITACM4 | Programovaci praktika 4 | KZ | 5
Tento vybérovy kurz mé za cil pfipravit ty nejlepsi studenty na reprezentaci fakulty v ramci mezinarodnich ACM soutézi.

FIT-ACM5 | Programovaci praktika 5 | KZ | 5
Tento vybérovy kurz ma za cil pfipravit ty nejlepsi studenty na reprezentaci fakulty v ramci mezinarodnich ACM soutézi.

FIT-ACM6 | Programovaci praktika 6 | KZ | 5
Tento vybérovy kurz ma za cil pfipravit ty nejlepsi studenty na reprezentaci fakulty v ramci mezinarodnich ACM soutézi.

NIE-VPR | Research Project | z | 5
Student obtains the credits for published scientific outputs. The details are at https://courses.fit.cvut.cz/NI-VPR/en.

MI-SCET1 | Seminaf potitatového inzenyrstvi | | z | 4

Seminar pocitacového inzenyrstvi je vybérovy pfedmét pro studenty, ktefi se chtéji zabyvat hloubéji tématy Cislicového navrhu, spolehlivosti a odolnosti proti porucham a Gtoktim. Ke

studentlim se v ramci predmétu pfistupuje individualné a kazdy student ¢i skupinka studentud fesi néjaké zajimavé aktualni téma s vybranym skolitelem. Soucasti predmétu je prace s
védeckymi ¢lanky a jinou odbornou literaturou a/nebo prace v laboratofich KCN. Kapacita predmétu je omezena moznostmi ugitelti seminare. Probirana témata jsou pro kazdy semestr
nova.

NIE-HSC | Side-Channel Analysis in Hardware |  zzK | 4
This course is dedicated to so-called side-channel information leakage in hardware devices. It focuses on both theoretical analysis and practical attacks. Students get familiar with
various kinds of side channels and they get deeper insight in power attacks. Students learn to implement various profiled and non-profiled attacks and get familiar with higher-order
attacks. They also get practice in both designing the SCA countermeasures and analyzing the amount and characteristics of the side-channel information leakage.

NIE-DDW | Web Data Mining | zzK | 5
Students will learn latest methods and technologies for web data acquisition, analysis and utilization of the discovered knowledge. Students will gain an overview of Web mining
techniques for Web crawling, Web structure analysis, Web usage analysis, Web content mining and information extraction. Students will also gain an overview of most recent developments
in the field of social web and recommendation systems.

NIE-BPS | Wireless Computer Networks |  zzK | 4
Students will learn about the modern technologies, protocols, and standards for wireless networks. They will understand the routing mechanisms in ad-hoc networks, multicast and
broadcast mechanisms, and data flow control mechanisms. They will also learn about principles of communication in sensor networks. They get knowledge of security mechanisms
for wireless networks and get skills of configuration of wireless network elements and simulation of wireless networks using suitable tools.

NIE-SEP | World Economy and Business | zzK | 4

The course introduces students of technical university to the international business. It does that predominantly by comparing individual countries and key regions of world economy.
Students get to know about different religions and cultures, necessary for doing business in diverse societies as well as indexes of economic freedom, corruption and economic
development, which are needed for the right investment decision. Seminars help to improve on the knowledge in the form of discussions based on individual readings. It is advised to
take bachelor level of this course BIE-SEP as a prerequisite.

FITE-SEP | World Economy and Business | zzK | 4

The course introduces students of technical universities to international business. It does that predominantly by comparing individual countries and key regions of the world economy.
Students get to know about different religions and cultures, necessary for doing business in diverse societies as well as indexes of economic freedom, corruption and economic
development, which are needed for the right investment decision. Seminars help to improve knowledge in the form of discussions based on individual readings.
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Seznam predmétti tohoto prichodu:

Kod Nazev predmétu Zakonceni | Kredity

DA-DMI Data Mining Z,ZK 6
In the past decade, weve witnessed a huge increase in the amount of data being captured and stored. In these large datasets very useful knowledge is present, though often concealed
in the vastness of the data. With data mining techniques patterns are automatically revealed from such large datasets. First, data mining techniques and applications are discussed.
Next, we will go into popular predictive and descriptive data mining techniques, with applications in marketing and risk management. Also, analyses such as social network analysis,
text mining, process mining, and Big Data will be looked at. Basic programming skills in Python will be learnt. The learned concepts, techniques and programming language will be
applied and evaluated with a real-life case. Teaching takes place at University of Antwerpen. See the web page
https://www.uantwerpen.be/en/study/programmes/all-programmes/digital-business-engineering/about-the-programme/study-programme/

DA-DRS | Digital Risk And Security | zzk | 6
Information technology has become crucial in the growth, sustainability and support of enterprises. However, the pervasive use of technologies also incurs many business risks, anging
from abuse, cybercrime, fraud, errors and ommissions. The objective of this course is to understand and analyse IT related business risks and and how these risks can be translated
into an appropiate information risk management and security strategy and action plan. In the course, will first discuss the basics of IT Risk, Information Security, and some of the general
and specific standards and frameworks to address them. Next, we will elaborate on the IT risk management and IT security functions in an organisation. Specific attention will be given

to risk assessment methods, both qualitative and quantitative. The theoretical knowledge will be applied in a group project, where students will conduct a risk assessment in a real
organisation, and present the results to the responsible managers. Guarantor and teacher: MSc. Steven De Haes, Ph.D

DA-ESB | Ethical And Sustainable Business | ZK | 3
This course covers corporate responsibility, morality and sustainability. It has three main parts: Part 1: Ethics and morality in business History of ethics in business Origins, stakeholder
theory, basic philosophy Utilitarianism vs Kantian approaches Behavioural economic. Part 2: Corporate responsibility and sustainability in theory Shared value creation, social profit,
social entrepreneurship Sustainable HR Circular Economy Green Deal and CSRD New business models for sustainability. Part 3: Corporate responsibility and sustainability in practice
Implementing sustainability in the value chain of a company: products, operations, organisation and HR How to apply a management approach to sustainability. Teaching takes place
at University Antwerpen. See the web page https://www.uantwerpen.be/en/study/programmes/all-programmes/digital-business-engineering/about-the-programme

DA-IPR | Integration project digital business engineering | Z | 9
This is typically a study followed by a thesis. Teaching takes place at University Antwerpen. Contact Information: Jan Verelst jan.verelst@uantwerpen.be Dieter Van Nuffel
dieter.vannuffel @uantwerpen.be See the web page https://www.uantwerpen.be/en/study/programmes/all-programmes/digital-business-engineering/about-the-programme/study-programme/

DA-SEA | Software Engineering And Architecture | zzk | o9
Basic software engineering structures, practices, and patterns are explained in a realistic software engineering environment using the Java progarmming language. Practical assignments
complement these lectures. Basic software architecture structures, practices, and patterns are explained and discussed, including various aspects of evolvability. Video lectures and
a practical assignment deepen this. Teaching takes place at University of Antwerpen. See the web page
https://www.uantwerpen.be/en/study/programmes/all-programmes/digital-business-engineering/about-the-programme/study-programme/

DA-SEA-CZ | Software Engineeering and Architecture - project | z [ 4
NSS project. Only for Czech students of NIE-DBE. At CTU credits are recognized as optionals. At UA credits are recognized together with NIE-NSS instead of DA-SEA in order to fulffill
UA study plan.

DD-DIN | Digital innovation | ZK | 6
This course focuses on innovation in the context of the digital, software-intensive economy. Starting from a broader perspective on innovation, both mainstream theories and thinking
on innovation, as well as alternative views from challengers, are discussed. This includes omnipresent innovation models in which IT-related innovations are adopted by startups and
scaleups (eg. blockchains or drones) and making them available in certain business domains, which requires agility and speed of development at the software level. Also, disruptive

innovation, where existing value chains are challenged, is discussed with its requirement for new levels of productivity in software development. Leading theories are discussed and
illustrated with local and international cases using guest lectures. Students of a master double degree specialisation Digital Business Engineering will attend this course during their
stay at the partner university Antwerp

DD-DSE | Data science and ethics | zK | 3
Ethics tell us about right and wrong. The course will provide an overview of key: (1) concepts, related to privacy, discrimination, transparency, and explainability, (2) techniques to
assess and improve on these aspects, and (3) cautionary tales that motivate the importance thereof. The consideration of data science ethics is crucial for any data-driven company,
as will be motivated by ample cautionary tales. With a wide range of cases, the large implications of new data science technologies on ethics will be discussed. These include online
tracking, medical records, Facebook data, Internet censorship, big data, privacy engineering, and Artificial Intelligence. Data scientists and business managers are not inherently
unethical, but at the same time not trained to think this through neither. This course aims to address this important gap. Students of a master double degree specialisation Digital
Business Engineering will attend this course during their stay at the partner university Antwerp

DD-DSG | Digital strategy and governance ZK 6
The course provides a complete and comprehensive overview of what digital governance entails and how it can be applied in practice. The course is organized around the following
three main themes: concepts and practices of digital governance, the impact of digital governance on business/IT strategic and operational alignment, and the notion of digital value
and risk. The course is based on the teacher® knowledge obtained in applied research projects on the relationship between digital governance practices and digital value. To support

the student in understanding and absorbing the material provided, the course uses short assignments and case studies. Students of a master double degree specialisation Digital
Business Engineering will attend this course during their stay at the partner university Antwerp

DD-SMN | Strategic management | ZK | 6
In the first part of the course, the different concepts and perspectives of strategic management are analyzed. The basic characteristics of strategic thinking are being analyzed. Then
the importance of mission/vision, as the starting point in strategic thinking, is being discussed. This is being linked to the broader concept of sustainability / corporate social responsibility.
The remaining parts focus on the three basic dimensions of strategy: (1) the strategy content: business level strategy, corporate level strategy, and network level strategy (2) the strategy
process: strategic formation, strategic change, and strategic innovation, (3) the strategy context: the industry context, the organizational context, and the international context. In each
of the different chapters, the fundamental strategic management paradoxes are situated and evaluated in the strategic management theory. Attention is also given to some strategic
management tools which can be used to manage the strategy process. Students of a master double degree specialisation Digital Business Engineering will attend this course during
their stay at the partner university Antwerp

DD-ZUM | Artificial Intelligence Fundamentals | zzk | s
Students are introduced to the fundamental problems in the Artificial Intelligence, and the basic methods for their solving. It focuses mainly on the classical tasks from the areas of state
space search, multi-agent systems, game theory, planning, and machine learning. Modern soft-computing methods, including the evolutionary algorithms and the neural networks, will

be presented as well. This course is only for students of the double degree program with the University of Antwerp. Other students are not allowed to enrol this course, enrol the
BIE-ZUM course instead.
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FIT-ACM1 | Programovaci praktika 1 | Kz | 5

Tento vybérovy kurz ma za cil pfipravit ty nejlepsi studenty na reprezentaci fakulty v ramci mezinarodnich ACM soutézi.

FIFACM2 | Programovaci praktika 2 | Kz | 5
Tento vybérovy kurz ma za cil pfipravit ty nejlepsi studenty na reprezentaci fakulty v ramci mezinarodnich ACM soutézi.

FITACM3 | Programovaci praktika 3 | Kz | 5
Tento vybérovy kurz mé za cil pfipravit ty nejlepsi studenty na reprezentaci fakulty v ramci mezinarodnich ACM soutézi.

FITACM4 | Programovaci praktika 4 | Kz | 5
Tento vybérovy kurz mé za cil pfipravit ty nejlepsi studenty na reprezentaci fakulty v ramci mezinarodnich ACM soutézi.

FIT-ACM5 | Programovaci praktika 5 | KZ | 5
Tento vybérovy kurz ma za cil pfipravit ty nejlepsi studenty na reprezentaci fakulty v ramci mezinarodnich ACM soutézi.

FIFACM6 | Programovaci praktika 6 | Kz | 5
Tento vybérovy kurz ma za cil pfipravit ty nejlepsi studenty na reprezentaci fakulty v ramci mezinarodnich ACM soutézi.

FIT-BIP | Blended Intensive Programme | Z | 3

Blended Intensive Program: kratkodoby vyjezd pfes program Erasmus+
FITE-EHD | Introduction to European Economic History | ZzZK | 3

The course introduces a selection of themes from European economic history. It gives the student basic knowledge about forming of the global economy through the description of the
key historical periods. As European countries have been dominant actors in this process it focuses predominantly on their roles in economic history. From the large economic area of
the Roman Empire to the fragmentation of the Middle Ages, from the destruction of WWII to the current affairs, the development of modern financial institutions is deciphered. The
course does not cover the detailed economic history of particular European countries but rather the impact of trade and the role of particular events, institutions and organizations in
history. Class meetings will consist of a mixture of lectures and discussions.

FITE-GRI | Grid Computing | zzk | 5
Grid computing and gain knowledge about the world-wide network and computing infrastructure.
FITE-SEP | World Economy and Business | zzk | 4

The course introduces students of technical universities to international business. It does that predominantly by comparing individual countries and key regions of the world economy.
Students get to know about different religions and cultures, necessary for doing business in diverse societies as well as indexes of economic freedom, corruption and economic
development, which are needed for the right investment decision. Seminars help to improve knowledge in the form of discussions based on individual readings.

MI-SCE1 | Seminaf po&itadového inzenyrstvi | | z | 4
Seminaf pocitacového inZzenyrstvi je vybérovy pfedmét pro studenty, ktefi se chtéji zabyvat hloubéji tématy Eislicového navrhu, spolehlivosti a odolnosti proti porucham a Gtokdm. Ke
studentdim se v ramci pfedmétu pfistupuje individualné a kazdy student ¢&i skupinka studentt fesi néjaké zajimavé aktualni téma s vybranym $kolitelem. Soucasti predmétu je prace s
védeckymi élanky a jinou odbornou literaturou a/nebo prace v laboratofich KCN. Kapacita predmétu je omezena moznostmi ugitelti seminare. Probirana témata jsou pro kazdy semestr

nova.

MIE-MZI | Mathematics for data science | ZZK | 4
In this course, the students are introduced to the domains of mathematics necessary for understanding the standard methods and algorithms used in data science. The studied topics
include mainly: linear algebra (matrix factorisations, eigenvalues, diagonalization), continuous optimisation (optimisation with constraints, duality principle, gradient methods) and
selected notions from probability theory and statistics.

NI-ADM | Algoritmy data miningu | zzK | 5
Studenti se seznami s algoritmy pouzivanymi v data miningu a strojovém uceni, pfipadné si prohloubi znalosti z pfedchoziho studia. U studentd se pfedpoklada, Ze jiz zaklady data
miningu znaji. V pfedmétu budou vedle modernich algoritmd data miningu (napf. gradient boosting) predstaveny i nové typy Gloh (napf. doporu€ovaci systémy) a modeld (napt. jadrové
metody).

NI-ADP | Architektonické a navrhové vzory | zzk | s
Cilem tohoto pfedmétu je poskytnout studentiim praktickou znalost zakladnich principt objektové orientovaného navrhu a jeho analyzy, spole¢né s pochopenim vyzev, otazek a
kompromisu spojenych s pokro¢ilym softwarovym navrhem. V prvni ¢asti predmétu si studenti zopakuiji a prohloubi znalosti tykajici se objektove orientovaného programovani a seznami
se s nejc¢astéji pouzivanymi navrhovymi vzory, které piedstavuji nejlepsi praktiky feseni typickych problém( softwarového navrhu. V druhé ¢asti predmétu budou studenti seznameni
s principy navrhu a analyzy softwarové architektury zahrnuijici klasické architektonické vzory, komponentové systémy a nékteré pokrocilé softwarové architektury rozsahlych distribuovanych
systéma.

NI-AIB | Algoritmy informaéni bezpeénosti | zzk | s
Studenti se seznami s algoritmy bezpe¢ného generovani kli¢d a kryptografickym zpracovanim chybovych (nejen biometrickych) dat. Dale se studenti seznami s matematickymi principy
kryptografickych protokoll (identifikacnich, autentizaénich a podpisovych schémat). Ziskaji znalosti o metodach detekce malware a pouziti strojového u€eni v detekénich algoritmech.

Taktéz se seznami s metodami vytvareni steganografickych zaznamd, s metodami pro jejich vyhledavani a s utoky na né.

NI-AM1 | Architektura middleware 1 | zzk | 5
Studenti se seznami s novymi trendy, koncepty a technologiemi v oblasti architektur orientovanych na sluzby. Ziskaji pfehled o architektufe informacniho systému, webovych sluzeb
a aplika¢niho serveru. Dale se seznami s principy a technologiemi pro middleware zajistujici zejména integraci aplikaci, asynchronni komunikaci a vysokou dostupnost aplikaci. Pfedmét
nahrazuje MI-MDW.

NI-AM2 | Architektura middleware 2 | zzk | s
Studenti se seznami s novymi trendy a webovymi technologiemi véetné jejich teoretickych zakladu. Ziskaji prehled o architekturach webovych aplikaci, o konceptech a technologiich
pro mikrosluzby, pro distribuované mezipaméti a databaze a pro chytré kontrakty, o protokolech komunikace v realném ¢ase a o webové bezpecnosti.

NI-AML | Pokrogilé techniky strojového uéeni | zzk | s
Pfedmét seznamuije studenty s vybranymi pokrocilymi tématy strojového uéeni a umélé inteligence a jejich aplikace na realné problémy. Témata predstavuji techniky v oblasti
doporucovacich systémd, zpracovani obrazu, fizeni i propojeni fyzikalnich zakonu s oblasti strojového ueni. Cilem cvi€eni je podrobné seznamit studenty s probiranymi metodami.

NI-APR | Vybrané metody analyzy program( | Z,ZK | 5
Tento kurz vas seznami s programovou analyzou, tedy automatizovanym usuzovanim o chovani pocita¢ového programu. Budeme se zabyvat statickou i dynamickou analyzou. Ve
statické analyze se podivame na uméni usuzovani o programech bez jejich spusténi. Zamétime se na analyzy pro porozuméni programiim, optimalizace a detekci chyb. V dynamické
analyze se budeme zabyvat analyzami, které zohledriuji jednotlivé béhy programu v konkrétnim prostredi a s konkrétnimi vstupy.

NI-BKO | Bezpeénostni kody | zzk | 5
Pfedmét rozsifuje zakladni znalosti o bezpe¢nostnich kddech pouzivanych v sou€asnych systémech pro detekci a opravu chyb. Podavéa potfebnou matematické teorii a principy
linearnich, cyklickych koédd a kédd pro opravu nasobnych chyb, shlukt chyb i celych slabik (bytd). Studenti se také dozvédi, jak tyto detekce a opravy implementovat pro riizné typy
prenosU (paralelni, sériové) pfi ukladani dat do paméti a pfi pfenosu telekomunika¢nimi kanaly.

NI-BML | Bayesovské metody ve strojovém ugeni | Kz | 5
Pfedmét je zaméren na praktické vyuziti zakladnich metod bayesovského modelovani v dynamicky se rozvijejici oblasti machine learningu, konkrétné na popis realnych jevt vhodné
sestavenymi modely s jejich naslednym vyuzitim nap. pro pfedpovéd’ budouciho vyvoje nebo pro ziskani i nformaci o vnitini proménné (skute¢né polohy objektu ze zasuménych
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méfeni aj.). Ddraz je kladen na pochopeni vyloZzenych principli a metod a zejména jejich praktické osvojeni, k ¢emuz slouzi fada realnych pfikladl a aplikaci (napf. sledovani objektd
ve 2D/3D, odhadovani zdroju radiacnich unikl, separace medicinskych obrazovych dat), s nimiz bude student seznamen a/nebo které se sam pokusi fesit.
NI-BUI | Podnikova informatika | zzk | s
Cilem pfedmétu je zaméfeni se na operativni, taktické a strategické fizeni podnikové informatiky. Studenti ziskaji znalosti z oblasti Fizeni podnikovych procesu, ICT sluzeb a architektur
v podnikové informatice. Dale se seznami s principy, modely a standardy (ITIL, COBIT) v fizeni podnikové informatiky, Zivotnim cyklem a fizeni ICT sluzeb a fizenim zdroj (sourcing).
Studenti se seznami s procesem tvorby a implementace informacni strategie, IT Governance, vyznamem ICT pro byznys a souvislostmi informacni strategie s globalni podnikovou
strategii. Ziskaji znalosti i v oblastech ekonomického fizeni IT, fizeni vynosu a investic, hodnoceni investic do IT a Fizeni lidskych zdrojd v IT (role CIO, CEO, CFO).
NI-BVS | Bezpecnost vestavnych systému | ZZK | 5
Studenti ziskaji zakladni znalosti ve vybranych kapitolach z kryptografie a kryptoanalyzy se zaméfenim na vestavné systémy. Duraz je tedy kladen na efektivni implementace
kryptografickych primitiv v hardwaru a ve firmwaru, coz si studenti ovéfi na konkrétnich laboratornich ulohach. Pfedmétem je jak symetricka kryptografie (Sifry s jednim spole¢nym
kligem), tak asymetricka kryptografie (RSA, Kryptografie Eliptickych kfivek, Diffie-Hellmanova vyména kliét nad EC). Pfedmét se dale soustfeduje na vybrané Gtoky na kryptografické
systémy implementované ve vestavnych zafizenich. Studenti tak ziskaji védomosti o nékterych potencialnich rizicich kryptografickych systémi a budou Iépe schopni jim ¢elit.
NI-DDW | Dolovani dat z webu | zzk | 5
Studenti se v pfedmétu seznami s metodami a technologiemi pro ziskavani dat z webu, jejich zpracovani a praktické vyuziti v redlnych aplikacich. Ziskaji pfehled a znalosti z oblasti
analyzy webového obsahu, analyzy chovani uzivatel(, socialniho webu a doporu€ovacich systéma.

NI-DID | Digital drawing | z | 2
Pfedmét ma za cil pfiblizit studentlim zakladni principy digitalni kresby a grafické tvorby. Studenti ziskaji povédomi o zakladech kompozice, perspektivy i teorie barev, coz nasledné
budou aplikovat ve svych samostatnych pracich. Studenti také ziskaji zkuSenosti s kresbou v pribéhu praktickych cvi¢eni. Kurz je vhodny pro kohokoli s chuti vice kreslit a malovat,
jelikoz praveé to je nedilnou soucasti vyuky. Pfedmét bude organizovany formou tematickych cvi¢eni pokryvajicich ¢ast teorie a tvarcich cvi€eni, ktera jsou zaméfena na procvicovani.

NI-DSS | Systémy podpory rozhodovani | zzK | 5
Cilem pfedmétu je poskytnout studentlim znalosti a dovednosti z oblasti systémi podpory rozhodovani, jejich klasifikace (Powerova), vybrané principy z fad datové-orientovanych,
modelové-orientovanych a znalostné-orientovanych systémd pro podporu rozhodovani. Dale studenti ziskaji znalosti z oblasti metod vicekriterialniho rozhodovani a z teorie her. Dale

se seznami s principy konceptualné a ontologicky orientovanych systému podpory rozhodovani a zéklady distribuénich, optimalizaénich a evolu¢nich metod a algoritmd.

NI-DSV | Distribuované systémy a vypodty | zzk | 5
Studenti se seznami s metodami koordinace procesu v distribuovaném prosttedi, charakterizovaném nedeterministickym ¢asovym chovanim vypocetnich procest a komunikaénich
kanald. Nauéi se zakladnim mechanismim zajistujicim korektni chovani vypoctu realizovaného skupinou volné vazanych procest a mechanismdm podporujicim zvySenou dostupnost

a ochranu proti vypadkam.

NI-DSW | Design Sprint | z | 2
Studenti budou pracovat metodou design sprint, vyvinutou pGvodné spole¢nosti Google, diky které Ize béhem 5 dnu pfejit od napadu pfes testovani az k finalnimu navrhu produktu
nebo sluzby. Béhem kurzu se seznami s metodou Design Sprint z pohledu t¢astnika. Na praktickém problému si vyzkousi cely 5ti denni proces od vyzkumu po testovani prototypa.

NI-EHW | Vestavné hardwarové prostfedky | ZZK | 5
Predmét poskytuje znalost zakladnich technik a zakonitosti, které fidi konstrukci Eislicovych zafizeni jak malého, tak velkého méfitka. Jsou zakladem konstrukce pokrocilych vestavnych
systém, které vyuzivaji specializaci své funkce ke konstrukci efektivni hardwarové realizace ¢i podpory vypoétu. Probiraji se techniky konstrukce rychlych systém, jejich standardni

vnitfni komunikace, vyuziti pfirozeného paralelismu vypoctu ve specializovanych strukturach a systémovych architekturach.

NI-EPC | Efektivni programovani v C++ | zzk | 5
Studenti se nauci vyuzivat moderni rysy sou€asnych verzi jazyka C++ pro tvorbu softwaru. Dlraz je kladen pfedevsim na efektivitu, a to jak v podobé tvorby udrzovatelnych a
prenositelnych zdrojovych kodd, tak v podobé korektnich programd s nizkymi naroky na pamét a procesorovy ¢as.

NI-ESW | Vestavny software | zzk | s
Pfedmét seznamuije studenty se specifiky vyvoje programového vybaveni pro vestavné systémy. Pfedmét studenta provazi od zakladnich technik programovani v jazyce C a optimalizace
kédu, pres Fadu typickych oblasti, jako je vyvoj spolehlivého programového vybaveni, vestavné operacni systémy ¢i zpracovani signélu, az po sofistikované techniky vyvoje vestavného
programového vybaveni kombinované s umélou inteligenci.

NI-EVY | Efektivni vyhledavani v textech | zzk | 5
Studenti ziskaji znalosti efektivnich algoritmd vyhledavani v textovych informacich. Nauci se pracovat s tzv. zhusténymi datovymi strukturami, které vynikaji jak rychlosti pfistupu tak
Usporou mista v paméti. Ziskané znalosti budou schopni uplatnit pfi navrhu aplikaci zabyvajicich se vyhledavanim v textu.

NI-FME | Formalni metody a specifikace | ZZK | 5

Studenti dokazou forméalné popisovat sémantiku programt a pouzivat logické uvazovani pro konstrukci spravné fungujiciho programu. Nauéi se principy softwarovych nastrojt, které
slouzi k dokazovani zakladnich vlastnosti algoritma.

NI-GAK | Grafy a kombinatorika | zzk | 5

principli bude kladen diiraz i na aplikaci poznatk( pfi feSeni tloh a navrhovani algoritmd. Mezi probrana témata patfii technika generujicich funkct, vybrané partie z barevnosti graft
a hypergraft, Ramseyovské véty, Gvod do pravdépodobnostnich technik a studium vlastnosti rliznych specialnich tfid grafli a kombinatorickych struktur. Studenti budou seznameni s
ptiklady aplikaci graf(l, napf. v kombinatorice na slovech, teorii jazykl a bioinformatice.
NI-GEN | Generovani kodu | zzk | 5
Pokrogilé techniky prekladu program( ve vyss$ich programovacich jazycich jsou nezbytné pro pochopeni problematiky systémového programovani, jedna se predevsim o pochopeni

strankami realizace zadni ¢asti optimalizujicich pfekladact programovacich jazyka.

NI-GLR | Games and reinforcement learning | zzk | 4
The field of reinforcement learning is very hot recently, because of advances in deep learning, recurrent neural networks and general artificial intelligence. This course is intended to
give you both theoretical and practical background so you can participate in related research activities. Presented in English.

NI-GPU | Programovani a architektury grafickych procesorti | zzK | s
Studenti ziskaji znalost vnitfni architektury modernich masivné paralelnich GPU procesord. Nauéi se je programovat zejména v programovém prostfedi jazyka CUDA, coz je uz dnes

Siroce rozsitena programovaci technologie GPU procesor(. Jako nedilnou soucast efektivniho vypocetniho vyuZiti téchto hierarchickych vypocetnich struktur se studenti nau¢i i
optimalizaéni programovaci techniky a zplsoby programovani viceprocesorovych GPU systému.
NI-HWB | Hardwarova bezpeé&nost | zzk | 5
Predmét poskytuje znalosti potfebné pro analyzu a navrh feSeni zabezpeceni pocitatovych systéma. Studenti ziskaji pfehled v oblasti zabezpeceni proti Gtokim pomoci hardwarovych
prostfedkd. Budou schopni bezpeéné pouzivat a zacleriovat hardwarové komponenty informaénich systémi a dokazou tyto komponenty rovnéz testovat na odolnost vaci atokim.
Ziskaji znalosti o akceleratorech kryptografickych operaci, fyzicky neklonovatelnych funkcich, generatorech nahodnych €isel, ¢ipovych kartach a prostfedcich pro zabezpeceni vnitfnich
funkci pocitace.
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NI-KOD | Komprese dat | zzk | 5
Studenti se seznami se zakladnimi principy komprese dat. Ziskaji nezbytné teoretické zéklady a prehled pouzivanych kompresnich metod. Piehled zahrnuje principy kédovani &isel,
statistickych, slovnikovych a kontextovych metod komprese dat. Dale se studenti seznami se zaklady ztratovych metod komprese dat pouzivanych pfi kompresi obrazku, zvuku a
videa.

NI-KRY | Pokrogila kryptologie | zzk | 5
Studenti se seznami se zaklady kryptoanalyzy a matematickymi principy tvorby vybranych Sifer symetrické a asymetrické kryptografie a heSovacich funkci. Dale ziskaji znalosti o
matematickych principech tvorby ndhodnych &isel. Ziskaji pfehled o Gtocich postrannimi kanaly, o forméatovani a doplnéni zprav, o kryptografii na eliptickych kfivkach a o postkvantové
kryptografii.

NI-MCC | Vypotty na vicejadrovych procesorech | zzk | 5
Studenti se v predmétu seznami detailné s hardwarovou podporou a programovacimi technologiemi pro tvorbu paralelnich viceviaknovych vypoétd na vicejadrovych procesorech se
sdilenou a s virtualné sdilenou paméti, které tvofi dnes nejbéznéjsi vypocetni uzly vykonnych pocitatovych systému. Studenti ziskaji znalost architektonicky specifickych optimaliza¢nich
technik, slouzicich k zmenseni poklesu vypocetniho vykonu v disledku rozvirajici se vykonnostni mezery mezi vypocetnimi pozadavky vicejadrovych CPU a propustnosti pamétového

rozhrani. Na konkrétnich netrivialnich vicevlaknovych programech se pak studenti nauci i zaklady uméni tvorby téchto aplikaci.

NI-MEP | Modelovani podnikovych procest | zzk | 5
Pfedmét je zaméfen na oblast Enterprise Engineering, tedy inZzenyrstvi podnikd. Studentiim je pfedstavena dulezitost a principy spravného metodického postupu pfi (re)inzenyringu a
implementacich procesu, organizaénich struktur a informaéni podpory ve velkych firmach a institucich. Studenti se seznami s metodou DEMO (Design &amp; Engineering Methodology

for Organisations), nau¢i se syntaxi a sémantiku DEMO diagrami a osvoji si dovednosti modelovani na pfikladech. Pfedmét je ekvivalentni s MI-MEP.

NI-MKY | Matematika pro kryptologii | zzk | 5
soustavy polynomialnich rovnic nad koneénym télesem, problém faktorizace velkych &isel a problém diskrétniho logaritmu. Problém faktorizace bude specialné feSen i na eliptickych
kFivkach. Studenti se rovnez seznami s modernimi Sifrovacimi systémy zaloZzenymi na pocitani na mfizce.

NI-MPJ | Modelovani programovacich jazyku | zzK | s
The analysis, transformation, and code generation processes depend on the semantics of the language; in particular, they are correct if they preserve the semantics of the language.
This course explores the semantics of programming languages. The students will learn the language models with emphasis on functional languages, students are expected to understand
the basics of the lambda calculus and here get acquainted with the advanced lambda calculus. The students also get hands-on-experience with semantic modeling and execution tools.
NI-MTI ] Moderni technologie Internetu | zzk | 5
Studenti se nauci pokrogilé sitové technologie a protokoly jak pro lokalni sité (LAN Local Area Networks) tak pro velké sité (WAN - Wide Area Networks). Seznami se s architekturou
pocitadovych siti, se smérovacimi technikami a pfenosovymi technologiemi moderniho Internetu, véetné pfenosu multimedialnich dat, s rliznymi typy sitové virtualizace a se zabezpe¢enim
sitového provozu.

NI-MVI ] Metody vypodetni inteligence | zzk | s
Studenti porozumi zékladnim metodam a technikdm vypocetni inteligence, které vychazeji z tradi¢ni umélé inteligence, jsou paralelni povahy a jsou pouzitelné pro feSeni celé fady
problém0. Studenti se nauci, jak tyto metody pracuiji a jak je aplikovat na problémy souvisejici s data miningem, fizenim, inteligenci ve hrach, optimalizaci, apod.
NI-NON | Nelinearni optimalizace a numerické metody | zzK | s
V tomto pfedmétu se student naucdi zaklady nelinearni spoijité optimalizace, principy nejpouzivanéjSich metod a jejich nasazeni na feseni praktickych probléma. Dale se seznami s
principy metody konec¢nych prvkd a metody siti pro feseni oby€ejnych a parcialnich diferencialnich rovnic, které se vyskytuji prakticky ve v§ech inZzenyrskych oborech. Soustavy
linearnich algebraickych rovnic vzniklych diskretizaci spojitych Gloh bude umét fesit pfimymi a itera¢nimi metodami. Nau¢i se zaklady implementace téchto metod na jednoprocesorovych
i paralelnich po¢itagich.

NI-NSS | Normalized Software Systems | ZK | 5
Students will learn the foundations of normalized systems theory that studies the evolvability of modular structures based on concepts from engineering, such as stability from system
theory and entropy from thermodynamics. Students will understand a set of principles that indicate where violations of stability and entropy-related issues occur in any given software
architecture. In the second part of the course, students learn how to construct software architectures using a set of 5 design patterns called elements. These elements provide the core
functionality of information systems in terms of storing data, executing actions, workflows, connectors, and triggers, while handling violations of the stability and entropy-related principles.
This knowledge allows students to realize new levels of evolvability in software architectures.

NI-NUR | Navrh uzivatelského rozhrani | zzk | 5
Studenti se nauéi navrhovat, vyvijet a spravovat pokrocila uzZivatelska rozhrani poc¢itacovych systému. Ackoliv jsou prezentované poznatky obecné pouzitelné, pfiklady v pfednaskach
se zaméfuji pfedevs§im na webové technologie jako HTML5 a CSS3. Pfedmét je ekvivalentni s MI-NUR.

NI-OSY | Operaéni systémy a systémové programovani | zzk | s
Pfedmét se zabyva problematikou systémového programovani v opera¢nich systémech unixového typu se zaméfenim na vyvoj jadra OS. Studenti se seznami s architekturou a
datovymi strukturami jadra OS, s programovanim algoritmd pro spravu procest a spravu hlavni paméti, s vnitfni architekturou modernich systému soubord, s implementacemi metod
ovladani perifernich zatizeni a sitové komunikace, s metodami bootovani jadra a s technikami ladéni jadra pomoci dynamické instrumentace. Ziskaji znalosti o postupech pfi vyvoji a
modifikacich jadra OS a zajiSténi pfenositelnosti jadra. Seznami se se specifikami implementace jadra OS pro vestavné &i systémy realného ¢asu. Teoretické a obecné principy budou
demonstrovany primarné na jadru Linuxu. Cvi¢eni budou zaméfena na vyvoj modulll jadra OS Linux.

NI-PAS | Pokrogilé aspekty podnikani | zzk | 4
Cilem predmétu je poskytnout studentim pokrogilé (ve srovnani s bakalarskym stupném studia) znalosti a dovednosti potfebné pfi zaloZeni a provozovani vlastniho podniku nebo pfi
fizeni podniku, pfedevSim z oblasti prava, administrativy (nutné kroky a dokumenty), podnikové ekonomiky, zahrani¢niho obchodu a souvisejicimi aspekty.

NI-PDB | Pokrogilé databazové systémy | zzk | 5
Studenti se zorientuji v problematice vyhodnocovani a optimalizace dotazll v jazyku SQL. DalSi ¢ast pfedmétu se vénuje novym koncepcim databazovych stroji (tzv. NoSQL databazim),
s tim souvisejicimi novymi datovymi modely (XML, grafové databaze, sloupcové databaze) a jazyky pro praci s nimi (XQuery, XPath, CYPHER, Gremlin). Posledni ¢ast pfedmétu se
zabyva hodnocenim vykonu databazovych stroji. Pfedmét je ekvivalentni s MI-PDB.

NI-PDD | PFedzpracovani dat | zzk | 5
Studenti se nauci pfipravit surova data pro dal$i zpracovani a analyzu. Ziskaji znalosti algoritm(l pro extrakci parametr(i z riiznych datovych zdroju, jako jsou obrazky, texty, casové
fady, apod, a ziskaji dovednosti tyto teoretické znalosti aplikovat pfi feSeni daného problému, napt. extrakce parametr(i z obrazovych dat nebo z Internetu. Pfedmét je ekvivalentni s
MI-PDD.16
NI-PIS | Podnikové informaéni systémy | zzk | 5
Ptedmét je zaméren na aktualni IT pozadavky velkych firem v Ceské republice (Top 100). Zakladem je Data management, ukladani velkych dat (BigData) a jejich vyuziti v Bl (Business
Inteligence). Na realnych ptikladech budou vysvétleny principy feseni celkové architektury informacnich systému v sektoru bankovnim, pojistném a telekomunikaénim. Dale se studenti
seznami se zivotnim cyklem informacénich systému v podniku/organizaci.

NI-PON | Vybrané partie z optimalizace a numeriky | zzk | 5

Studenti se seznami se specialnimi optimaliza¢nimi problémy, které se objevuji v oblasti strojového u¢eni a umélé inteligence a rozsifi si tak zakladni znalosti spojité optimalizace
ziskané v predmétu Matematika pro informatiku. Seznami se také s detaily implementace fe$eni téchto problémi na pocitaci a souvisejicimi matematickymi koncepty zejména z
numerickeé linearni algebry.
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NI-REV Reverzni inzenyrstvi Z,ZK 5
Studenti budou v ramci pfedmétu seznameni se zaklady reverzniho inZzenyrstvi poéitacového softwaru. Dale studenti ziskaji znalosti o tom, jakym zpGsobem probiha spousténi a
inicializace programu, co se odehrava pted a po volani funkce main. Studenti také pochopi, jakym zplisobem je organizovan spustitelny soubor, jak se propojuje s Knihovnami tfetich
stran. DalSi ¢ast predmeétu bude vénovana reverznimu inZenyrstvi aplikaci napsanych v C++. Studenti se také seznami s principy disassemblertd a obfuskaénimi metodami. Dale se
pfedmét bude vénovat nastrojiim pro ladéni (debuggertm): jak ladici nastroje pracuji, jak probiha ladéni a také se seznami s metodami, které mohou byt pouzity k detekci ladicich
nastroju. Jedna z prednasek pohovofi o aktualni scéné pocitac¢ového Skodlivého kédu. Diraz pfedmétu je kladen na cviceni, na kterych budou studenti fesit prakticky orientované
Ulohy z reélného svéta.

NI-RUN | Runtime systémy | zzk | 5
This course is an introduction to the world of virtual machines (VM) for high-level programming languages. There are two goals: Give you hands-on experience in design and implementation
of a compiler and a VM from scratch, including Abstract Syntax Tree (AST) interpretation Byte code (BC) design and interpretation AST to BC compilation Memory management
Just-in-time compilation and some optimization techniques Through a series of guest lectures, introduce you to various advanced topics and implementations of real-world VMs, including
Dynamic optimizations, speculations, and deoptimizations Language implementation frameworks Read-world VMs
NI-SBF | Systémova bezpeénost a forenzni analyza | zzk | s
Studenti se seznami s aspekty systémové bezpecnosti (principy zabezpeceni koncovych stanic, principy bezpeénostnich politik, bezpeénostni modely, autentizaéni koncepty). Dale
se studenti seznami s forenzni analyzou jako nastrojem pro vySetfovani bezpe¢nostnich incidentu (techniky vyuZivané skodlivym softwarem/Gtoéniky a techniky forenzni analyzy a
vyznam artefaktdl operacniho systému/operaéni paméti ¢i souborového systému pro analyzu GtokU a jejich detekci).

NI-SCR | Statisticka analyza asovych Ffad | zzk | s
Pfedmét je zaméfen na praktické zvladnuti teorie modelovani zakladnich ¢asovych fad v inzenyrskych problémech, od ekonomickych (ceny na burze, zaméstnanost), pfes pramyslové
(modelovani signalt a procest), po problematiku poéitaovych siti (zatizeni prvki sité, detekce utokd). Studenti se nauci zvolit vhodny model pro dané procesy, tento model spravné
odhadnout, analyzovat jeho vlastnosti a vyuZit pro pfedpovédi budoucich nebo mezilehlych hodnot. Ddraz je kladen na pochopeni hlavnich principt a jejich osvojeni na praktickych
prikladech z realného svéta, které budou feSeny pomoci volné dostupnych programovych balikg.

NI-SIB | Sitova bezpeé&nost | zzk | 5
Studenti se seznami s bezpeénosti v modernich sitich a sitovymi protokoly pouzivanymi v sou¢asnosti a jejich zranitelnosti. Dale se studenti seznami s technikami sitovych atok,
teoretickymi i praktickymi vysledky v nasazeni technologii pro prevenci a detekci pokusti o naruseni bezpecnosti, a to véetné konceptl statistického modelovani komunika¢nich
protokold.

NI-SIM | Simulace a verifikace &islicovych obvodu | zzk | 5
Studenti ziskaji podrobné informace o principech kvaziparalelni simulace ¢islicovych obvodt na Grovni RTL (Register Transfer Level) i TLM (Transaction Level Modeling) a o vlastnostech
pro tyto Ucely aktualné pouzivanych nastroj. Pfedmét pokryva i sou¢asné moznosti verifikace, zejména s pouzitim metodologie UVM (Universal Verification Methodology).

NI-SWE | Semanticky web a znalostni grafy | zzk | 5
Studenti se seznami s nejnovéjsimi koncepty a technologiemi sémantického webu. Pfedmét poskytne ptehled nejvyznamnéjsich technologii, metod a osvédéenych postuptl pro
modelovani, integraci, publikovani, dotazovani a konzumaci sémantickych dat. Studenti ziskaji také dovednosti pro tvorbé znalostnich graf(i a jejich systematické zajistovani kvality.
NI-SYP | Syntakticka analyza a prekladace | zzk | 5
Predmét rozsituje znalosti zakladu teorie automat, jazykt a formalnich prekladu. Studenti ziskaji znalosti LR analyzy v jejich riznych variantach a aplikacich, seznami se se specialnimi
aplikacemi syntaktickych analyzatord, jako napt. inkrementalni a paralelni analyzou.

NI-TES | Teorie systém(i | zzk | 5
Lidstvo dnes ma schopnost konstruovat systémy neuvéfitelné slozitosti (napf. vlaky, mikroprocesory, letadla). Naklady pro zvladani této sloZitosti a pro zajisténi spravného fungovani
jsou ale stéle kriti¢téjsi. Dllezitd metoda pro zvladani této slozitosti je pouzivani model(, které popisuji vyhradné ty aspekty daného sytému, které jsou potfeba pro dany Ukol. Dal§im
dualezitym prvkem pro sniZeni nékladt na vyvoj je automatizace analyzy takovychto model. Teorie a algoritmy pro modelovani a analyzu slozitych systému je obsahem tohoto predmétu.
Pfedmét je ekvivalentni s MI-TES

NI-TSP | Testovani a spolehlivost | zzK 5
Studenti ziskaji pfehled v oblasti testovani ¢islicovych obvodi a o metodach pro zvyseni spolehlivosti a bezpeénosti. Studenti budou schopni vytvofit test obvodu metodou intuitivniho
zcitlivéni cesty, pouzit automaticky generator testovacich vzorkd, budou schopni navrhnout snadno testovatelny obvod a obvod s vestavénym testovacim vybavenim, budou schopni
lokalizovat poruchy na zakladé vysledkd testd. Dale budou schopni pocitat a analyzovat spolehlivost a provozuschopnost obvodu a aktivné ovliviiovat tyto parametry. Studenti budou
schopni navrzené znalosti vyuzit v komplexnich projektech navrhu obvodi ASIC i FPGA.

NI-TSW | Tvorba softwarovych produktd | Kz | 4
Pfedmét ma za cil seznamit studenty s nastroji a postupy projektového fizeni v prostfedi ICT. Studenti absolvovanim pfedmétu budou ovladat jednotlivé metody a techniky projektového
fizeni a ty aplikovat do praxe. Studenti se seznami s problematikou vytvareni IT produktu, tzn. pfiprava business modelu, vytvoreni finanéniho modelu a vytvofeni harmonogramu
projektu véetné zakladniho navrhu architektury a vzhledu daného IT produktu. Zarover si vyzkousi prezentovat pfipravené ¢asti projektu pfed porotou sloZzenou z odbornikd z praxe.
Pfedmeét je ekvivalentni s MI-PCM.16. Od B201 je vypisovana nova, ekvivalentni verze predmétu pod kédem NI-TSW. Spinéni TSW ve studijnim planu odpovida spinéni MI-PCM.16.

NI-UMI | Uméla inteligence | zzK | s

Pfedmét do hloubky pokryva moderni pfistupy a algoritmy, na nichz stavi sou¢asna uméla inteligence. Studenti se seznami s pokrocilymi technikami pro feSeni tloh zalozenymi na
prohledavani a odvozovani. Bude podan uceleny piehled formalnich systémd pro modelovani Gloh, souvisejicich fesicich algoritmt a jejich praktické aplikace. Duraz bude kladen na

logické uvazovani v umélé inteligenci, které poskytuje rtizné garance, jako je naptiklad Uplnost rozhodovaciho procesu nebo pfesné zddvodnéni rozhodnuti.

NI-VCC | Virtualizace a cloud computing | zzk | 5
Studenti ziskaji znalosti architektur velkych pocitatovych systémd, které jsou pouzivany v datovych centrech a pocitacové infrastruktufe firem a organizaci. Seznami se s virtualizacnimi
principy, nastroji a technologiemi, které slouzi k usnadnéni a automatizaci konfigurovani, testovani a monitorovani a k efektivnimu provozovani a optimalizovani vykonnovych parametr(

modernich pocitadovych systému. Teoreticky i prakticky se seznami s kontejnerizaci jako nejucinnéjsi dnesni technologii pro spravu slozitych pocitac¢ovych systému a s konkrétnimi
technologiemi cloud systému. Zavérem poznaji principy a ziskaji praktické dovednosti ve vyuzivani modernich integrac¢nich a vyvojovych nastroji (Continuous integration and
development).

NI-VMM | Vyhledavani v multimédiich | zzk | 5
Student ziska prifezové znalosti zahrnuijici rozhrani webovych portald s multimedialnim obsahem, vyhledavaci modality, principy podobnostniho vyhledavani, metody extrakce vlastnosti

z multimedialnich objektl a indexovani v multimedialnich databazich. Pfedmét je ekvivalentni s MI-VMM.

NIE-AM1 | Middleware Architectures 1 | zzk | 5
Students will study new trends, concepts, and technologies in the area of service-oriented architectures. The will gain an overview of information system architecture, web service
architecture and aplication servers. The will also study principles and technologies for middleware focused on application integrations, asynchronous communications and high availability

of applications. This course replaces the course MIE-MDW.

NIE-AM2 | Middleware Architectures 2 | zzk | 5
Students will learn new trends and technologies on the Web including theoretical foundations. They will gain an overview of Web application architectures, concepts and technologies
for microservices, distrubuted cache and databases, smart contracts, realtime communication and web security.

NIE-ARI | Computer arithmetic | zzk | 4

Students will learn various data representations used in digital devices and will be able to design arithmetic operations implementation units.
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NIE-BLO | Blockchain Z,ZK 5
Students will understand the foundations of blockchain technology, smart contract programming, and gain an overview of most notable blockchain platforms. They will be able to design,
code and deploy a secure decentralized application, and assess whether integration of a blockchain is suitable for a given problem. The course places an increased emphasis on the

relationship between blockchains and information security. It is concluded with a defense of a research or applied semester project, which prepares the students for implementing or
supervising implementation of blockchain-based solutions in both academia and business.

NIE-BPS | Wireless Computer Networks | zzK | 4
Students will learn about the modern technologies, protocols, and standards for wireless networks. They will understand the routing mechanisms in ad-hoc networks, multicast and
broadcast mechanisms, and data flow control mechanisms. They will also learn about principles of communication in sensor networks. They get knowledge of security mechanisms

for wireless networks and get skills of configuration of wireless network elements and simulation of wireless networks using suitable tools.

NIE-DDW | Web Data Mining | zzk | 5
Students will learn latest methods and technologies for web data acquisition, analysis and utilization of the discovered knowledge. Students will gain an overview of Web mining
techniques for Web crawling, Web structure analysis, Web usage analysis, Web content mining and information extraction. Students will also gain an overview of most recent developments
in the field of social web and recommendation systems.

NIE-DIP Diploma Thesis Z 30

NIE-DVG Introduction to Discrete and Computational Geometry Z,ZK 5
The course intends to introduce the students to the discipline of Discrete and Computational Geometry. The main goal of the course is to get familiar with the most fundamental notions
of this discipline, and to be able to solve simple algorithmic problems with a geometric component.

NIE-HMI | History of Mathematics and Informatics ] ZzZK | 3
The course focuses on selected topics from calculus, general algebra, number theory, numerical mathematics and logic - useful for today computer science The topics are selected
for finding some relations between computer science and mathematical methods. Some examples of applications of mathematics to computer sciences will be showed.

NIE-HSC | Side-Channel Analysis in Hardware | zzk | 4
This course is dedicated to so-called side-channel information leakage in hardware devices. It focuses on both theoretical analysis and practical attacks. Students get familiar with
various kinds of side channels and they get deeper insight in power attacks. Students learn to implement various profiled and non-profiled attacks and get familiar with higher-order
attacks. They also get practice in both designing the SCA countermeasures and analyzing the amount and characteristics of the side-channel information leakage.

NIE-KOP | Combinatorial Optimization | zzK | 6
The students will gain knowledge and understanding necessary deployment of combinatorial heuristics at a professional level. They will be able not only to select and implement but
also to apply and evaluate heuristics for practical problems.

NIE-MPI | Mathematics for Informatics | zzk | 7
The course focuses on selected topics from general algebra with emphasis on finite structures used in computer science. It includes topics from multi-variate analysis, smooth optimization,
and multi-variate integration. The third large topic is computer arithmetics and number representation in a computer along with error manipulation. The last topic includes selected
numerical algorithm and their stability analysis. The topics are completed with the demonstration of applications in computer science. The course focuses on clear presentation and
argumentation.

NIE-MPR | Master Project | z | 7
1. At the beginning of the semester, a student reserves her/his final thesis topic and gets together with its supervisor. Together they decide on partial tasks that should be carried out
during the semester. If the requirements they agreed upon are met, the supervisor awards the student an assessment for the course MI-MPR at the end of the semester. 2. The external
supervisor enters the information on granting the credit using the form "Granting credit from the external supervisor of the final thesis" (http://fit.cvut.cz/student/studijni/formulare). The
completed and signed form must be delivered in person or by email to the SZZ coordinator, who will arrange for the credit to be granted. 3. If the FT topic that the student has reserved
is rather general, the immediate tasks the supervisor assigns to the student for the upcoming semester should aim at fine-tuning the FT topic so that the FTT will be complete and
approvable at the end of the semester.

NIE-NSS | Normalized Software Systems ZK | 5
Students will learn the foundations of normalized systems theory that studies the evolvability of modular structures based on concepts from engineering, such as stability from system
theory and entropy from thermodynamics. Students will understand a set of principles that indicate where violations of stability and entropy-related issues occur in any given software
architecture. In the second part of the course, students learn how to construct software architectures using a set of 5 design patterns called elements. These elements provide the core
functionality of information systems in terms of storing data, executing actions, workflows, connectors, and triggers, while handling violations of the stability and entropy-related principles.

This knowledge allows students to realize new levels of evolvability in software architectures.

NIE-OSY | Operating Systems and Systems Programming | zzk | 5
This course is focused on the design and implementation of the basic components that make up modern operating systems. This includes threads, processes, switching context, virtual
memory, system calls, interrupts and interactions of SW and HW using drivers. Students will learn the theory of the concept of operating system architecture with emphasis on the
kernel architecture. Within the course, they will gain practical experience with the development of a small but fully functional operating system.

NIE-PDB | Advanced Database Systems | zzK | s
Students orient themselves in problems of evaluation and optimization of SQL queries. The next part of the course deals with new concepts of database machines (so called NoSQL
databases), with the related new data models (XML, graph databases, column databases) and languages for working with them (XQuery, XPath, CYPHER, Gremlin). The last part of

the course deals with performance evaluation of database machines. This course is equivalent to the course MIE-PDB.

NIE-PDL | Practical Deep Learning | KZ | 5
This course is designed to provide students with a comprehensive understanding of Deep Learning using PyTorch, a popular open-source machine learning framework. Throughout
the course, students will develop practical skills in building and training deep neural networks, using PyTorch to solve real-world problems in fields such as computer vision and natural
language processing.

NIE-PDP | Parallel and Distributed Programming | zzk | 6
21st century in computer architectures is primarily influenced by the shift of the Moore® law into parallelization of CPUs at the level of computing cores. Parallel computing systems
are becoming a ubiquitous commaodity and parallel programming becomes the basic paradigm of development of efficient applications for these platforms. Students get acquainted

with architectures of parallel and distributed computing systems, their models, theory of interconnection networks and collective communication operations, and languages and
environments for parallel programming of shared and distributed memory computers. They get acquianted with fundamental parallel algorithms and on selected problems, they will

learn the techniques of design of efficient and scalable parallel algorithms and methods of performance evaluation of their implementations. The course includes a semester project of
practical programming in OpenMP and MPI for solving a particular nontrivial problem.

NIE-PML Personalized Machine Learning Z,ZK 5
Personalized machine learning (PML) is a sub-field of machine learning that aims to create models and predictions based on the unique characteristics and behaviors of individual
entities. While PML is commonly used in applications such as recommender systems, which recommend items to users based on their personal interests, its principles can be applied
to a wide range of other fields, including education, medicine, and chemical engineering. In this course, we will explore the latest PML methods from theoretical, algorithmic, and practical
perspectives. Specifically, we will focus on cutting-edge models that are of interest to both the research and commercial communities.

NIE-ROZ | Pattern Recognition | zzk | 5
The aim of the module is to give a systematic account of the major topics in pattern recognition with emphasis on problems and applications of the statistical approach to pattern
recognition. Students will learn the fundamental concepts and methods of pattern recognition, including probability models, parameter estimation, and their numerical aspects.
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NIE-SCE1 | Computer Engineering Seminar Master | 4 4
The Seminar of Computer Engineering is a (s)elective course for students who want to deal with deeper topics of digital design, reliability and resistance to failures and attacks. Students
are approached individually within the subject. Each student or group of students solves some interesting topic with the selected supervisor. Part of the subject is work with scientific
articles and other professional literature and/or work in KCN laboratories. The capacity of the subject is limited by the possibilities of the seminar teachers. The topics are new for each
semester.

NIE-SCE2 | Computer Engineering Seminar Master I | z | 4
The Seminar of Computer Engineering is a (s)elective course for students who want to deal with deeper topics of digital design, reliability and resistance to failures and attacks. Students
are approached individually within the subject. Each student or group of students solves some interesting topic with the selected supervisor. Part of the subject is work with scientific
articles and other professional literature and/or work in KCN laboratories. The capacity of the subject is limited by the possibilities of the seminar teachers. The topics are new for each
semester.

NIE-SEP | World Economy and Business | zzk | 4
The course introduces students of technical university to the international business. It does that predominantly by comparing individual countries and key regions of world economy.
Students get to know about different religions and cultures, necessary for doing business in diverse societies as well as indexes of economic freedom, corruption and economic
development, which are needed for the right investment decision. Seminars help to improve on the knowledge in the form of discussions based on individual readings. It is advised to
take bachelor level of this course BIE-SEP as a prerequisite.

NIE-SWE | Semantic Web and Knowledge Graphs | ZZK | 5
The students will learn the most recent concepts and technologies of the Semantic Web. The course will provide an overview of the Semantic Web technologies, methods and best
practices for modelling, integration, publishing, querying and consumption of semantic data. The students will also gain skills in creation of knowledge graphs and their systematic
quality assurance.

NIE-VPR | Research Project | z | 5
Student obtains the credits for published scientific outputs. The details are at https://courses.fit.cvut.cz/NI-VPR/en.
NIE-VSM | Selected statistical Methods | zzk | 7

Summary of probability theory; Multivariate normal distribution; Entropy and its application to coding; Statistical tests: T-tests, goodness of fit tests, independence test; Random processes
- stacionarity; Markov chains and limiting properties; Queuing theory

NIE-VYC | Computability | zzk | 4

Classical theory of recursive functions and effective computability.

Aktualizace vySe uvedenych informaci naleznete na adrese _http://bilakniha.cvut.cz/cs/FF.html
Generovano: dne 23.05.2026 v 20:42 hod.

Stranka 19 z 19



