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Liebe Studierende,

auch dieses Semester veranstalten wir eine Vorstellung aller Veranstaltungen der Informatik,
wobei der Fokus auf Wahlveranstaltungen liegt. Damit wollen wir euch einen Uberblick iiber das
Lehrangebot geben. Kommt daher am ersten Vorlesungstag (Montag, 13.4.) um 17:30 Uhr in den
Hérsaal 1001 im Gebdude T. Alle weiteren Infos findet ihr unter https://digicampus.uni-
augsburg.de/dispatch.php/course/details?sem id=ca9863bb42ffe78b2b12e7ccb8e8d8a2

Im neuen Modulhandbuch werden folgende Module ersetzt:
* INF-0089: Seminar Multimediale Datenverarbeitung durch INF-2039: Seminar on Machine
Learning and Computer Vision Bachelor
* INF-0090: Forschungsmodul Multimedia Computing & Computer Vision durch INF-2049:
Forschungsmodul Machine Learning & Computer Vision
* INF-0406: Seminar Digitale Ethik (Bachelor) durch INF-2041: Projektseminar zu
Verantwortungswiirdige Kiinstliche Intelligenz: Gestaltung, Bewertung und
Herausforderungen (Bachelor)
Beachtet, dass das neue Projektseminar (INF-2041) kein Seminar im Sinne der
Priifungsordnung ist, d.h. es ist nicht in der Modulgruppe Seminar einbringbar. Thr miisst auf
jeden Fall noch ein ,,echtes Seminar in der Modulgruppe Seminar belegen!

Zum Sommersemester begriien wir Prof. Dr. Nicole Ludwig am Lehrstuhl fiir intelligente und
multimodale Energiesysteme. Folgende Module kommen daher neu ins Modulangebot hinzu:

* INF-2045: Forschungsmodul Intelligente Energiesysteme

* INF-2047: Seminar Intelligente Energiesysteme

Da das Modulhandbuch ein Service fiir euch als Studierende ist, arbeiten wir eng mit der
Studierendenvertretung zusammen. Solltet IThr Anregungen, Fragen, Kritik oder
Verbesserungsvorschldge zum neuen Modulhandbuch haben, so teilt diese einfach dem StuRa der
Informatik (stura@informatik.uni-augsburg.de) mit. Ihr findet die Ansprechpartner auch persénlich
im Raum N-1007.

Guten Start ins neue Semester!
Euer Modulhandbuch-Beauftragter

Martin Frieb


https://digicampus.uni-augsburg.de/dispatch.php/course/details?sem_id=ca9863bb42ffe78b2b12e7ccb8e8d8a2
https://digicampus.uni-augsburg.de/dispatch.php/course/details?sem_id=ca9863bb42ffe78b2b12e7ccb8e8d8a2
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1) Computer Science Foundations (ECTS: 95)
Version 4 (since WS20/21)

Module im Umfang von 95 LP sind zu erbringen. Alle Module sind Pflicht.

INF-0097: Computer Science 1 (8 ECTS/LP , Pflicht)........uuviiiiiiiiii e 12
INF-0100: Programming Course (4 ECTS/LP , Pflicht) ... 14
INF-0098: Computer Science 2 (8 ECTS/LP , PfliCht) *......ooooiiiiiiieee e 16
INF-0110: Introduction to Theoretical Computer Science (8 ECTS/LP , Pflicht) *..........ccccovvvveeenennnn. 18
INF-0111: Computer Science 3 (8 ECTS/LP , Pflicht)........uuumiiiiiiiiei e 20
INF-0073: Database Systems (8 ECTS/LP , PliCht)........ccooo i 22
INF-0290: Software Project (11 ECTS/LP , PFliCht) *....ouuueiiiiiie e 24
INF-0289: Foundations of Human-Computer Interaction (8 ECTS/LP , Pflicht) *........cccooovevininnns 26
INF-0138: Foundations of Technical Computer Science (8 ECTS/LP , Pflicht) *..........ccccoviviieennnnnn, 28
INF-0081: Communication Systems (8 ECTS/LP , Pflicht)........ccccouiiiiiiiiee e 30
INF-0120: Software Engineering (8 ECTS/LP , PTlICht).......cooooiiiiiii e 32
INF-0288: Foundations of Signal Processing and Machine Learning (8 ECTS/LP , Pflicht)................. 34

2) Mathematical Foundations C (ECTS: 13)
Version 2 (since WS19/20)
Module im Umfang von 13 LP sind zu erbringen. Alle Module sind Pflicht.

INF-0266: Discrete Structures and Logic (8 ECTS/LP , Pflicht)........ccuvvvveeiiiiiiiieceeee e 36
MTH-6040: Stochastics for Computer Scientists (5 ECTS/LP , Pflicht).........ccccooiii e, 38
3) Mathematical Foundations A (ECTS: 8)
Version 1 (since WS18/19)

Module im Umfang von 8 LP sind zu erbringen. Bei Wahl des Nebenfachs Mathematik muss das
Modul "MTH-1000: Lineare Algebra I" gewahlt werden.

MTH-1000: Linear Algebra | (8 ECTS/LP , Wahlpflicht) *..........ccooiiriiii e 40
MTH-6000: Mathematics for Computer Scientists | (8 ECTS/LP , Wabhlpflicht) *.................ccooeiinnnnee. 42
4) Mathematical Foundations B (ECTS: 8)
Version 1 (since WS18/19)

Module im Umfang von 8 LP sind zu erbringen. Bei Wahl des Nebenfachs Mathematik muss das
Modul "MTH-1020: Analysis I" gewahlt werden.

MTH-1020: Analysis | (8 ECTS/LP , WahIPflicht) *........oooi i 45

* = At least one course for this module is offered in the current semester
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MTH-6010: Mathematics for Computer Scientists 1l (8 ECTS/LP , Wabhlpflicht)................ccccoccceeie. a7

5) Minor Subject Geography A (ECTS: 18)

Version 1 (since WS18/19)
Bei Wahl des Nebenfachs Geographie sind Module im Umfang von 18 LP aus Modulen der
Modulgruppe "Nebenfach Geographie A" oder aus Modulen der Modulgruppe "Nebenfach Geographie
B" zu erbringen.

GEO-1019: Physical Geography 1 (9 ECTS/LP , WahIpflicht).......cccevvviieiiiiiiee e, 49

GEO-1022: Physical Geography 2 (9 ECTS/LP , Wahlpflicht) *...........coocciii e, 51

6) Minor Subject Geography B (ECTS: 18)

Version 1 (since WS18/19)
Bei Wahl des Nebenfachs Geographie sind Module im Umfang von 18 LP aus Modulen der
Modulgruppe "Nebenfach Geographie A" oder aus Modulen der Modulgruppe "Nebenfach Geographie
B" zu erbringen.

GEO-1011: Human Geography 1 (9 ECTS/LP , WahIpflicht).........cccccooiiiiiiiee e, 53
GEO-1014: Human Geography 2 (9 ECTS/LP , Wahlpflicht) *..........coooiiiii e, 55
7) Minor Subject Geography C (ECTS: 12)
Version 2 (since WS22/23)

Bei Wahl des Nebenfachs Geographie sind Module im Umfang von 12 LP aus noch nicht belegten
Modulen zu erbringen.

GEO-1005: Geoinformatics and Remote Sensing (6 ECTS/LP , Wahlpflicht)................ccccoiiiinnn. 57
GEO-1007: Geostatistics (7 ECTS/LP , WahIpflicht).............oooiiiiii e 59
GEO-1008: GIS/Cartography 1 (6 ECTS/LP , Wahlpflicht) *........ccceevviiiiiiieee e 61
GEO-1011: Human Geography 1 (9 ECTS/LP , WahIpflicht).........ccovvieeiiiiiiiieeeeeee e, 63
GEO-1014: Human Geography 2 (9 ECTS/LP , Wahlpflicht) *.........ccccoiiiiii e, 65
GEO-1019: Physical Geography 1 (9 ECTS/LP , WahlIpflicht).......ccccevviieiiiiiiee e 67
GEO-1022: Physical Geography 2 (9 ECTS/LP , Wahlpflicht) *...........coociii e, 69
GEO-2048: GIS/Cartography 2 (5 ECTS/LP , Wahlpflicht) *........ccceeiviiiiiieee e, 71
GEO-2069: Regional Geography (5 ECTS/LP , WahlIpflicht).........ceevviiieiiiiieeeeee e, 73
GEO-2072: Special Methods of Human Geography (5 ECTS/LP , Wahlpflicht).........cccccceeeeeiiiiiinnns 74
GEO-2073: Special Methods of Physical Geography (5 ECTS/LP , Wahlpflicht)..............cccoce. 76
GEO-3080: Selected Topics in Geoinformatics (6 ECTS/LP , Wabhlpflicht).............cccoovvienis 77

8) Minor Subject Philosophy A (ECTS: 22)
Version 1 (since WS18/19)
Bei Wahl des Nebenfachs Philosophie sind Module im Umfang von 22 LP zu erbringen.

* = At least one course for this module is offered in the current semester

Valid Sommersemester 2026 - Printed 22.04.2026



Table of Contents

PHI-0002:

PHI-0006:

Basic Module Methods (10 ECTS/LP , Wahlpflicht) *............oos 78

Text and Discourse (12 ECTS/LP , Wahlpflicht) *........... e, 80

9) Minor Subject Philosophy B (ECTS: 8)
Version 1 (since WS18/19)
Bei Wahl des Nebenfachs Philosophie sind Module im Umfang von 8 LP zu erbringen.

PHI-0003:

PHI-0004:

PHI-0005:

PHI-0013:

Basic Module Overview (8 ECTS/LP , Wahlpflicht) *..........cccooiiiiiiiiiiiieeee e, 82
Theoretical Philosophy (8 ECTS/LP , Wahlpflicht) *.........ccoooiiiiiiiiieeee e 84
Philosophical Ethics (8 ECTS/LP , Wahlpflicht) *..........ccevviiiiiiiiieeee e, 86
Mandatory Elective Module Text and Discourse (6 ECTS/LP , Wahlpflicht) *.................... 88

10) Computer Science Specialisation A (ECTS: 24)
Version 15 (since SoSe26)
Module im Umfang von 24 LP aus nicht im Informatik-Wahlbereich belegten Modulen sind zu

erbringen,
INF-0060:
INF-0061:
INF-0121:
INF-0155:
INF-0204:
INF-0206:
INF-0215:
INF-0267:
INF-0278:
INF-0292:
INF-0295:
INF-0298:
INF-0305:
INF-0311:
INF-0312:
INF-0352:
INF-0354:

INF-0362:

sofern das Nebenfach durch die Informatik-Vertiefung ersetzt wird.

Foundations of Organic Computing (5 ECTS/LP , Wahlpflicht)..............ccccocis 91
Ad-Hoc- and Sensor Networks (5 ECTS/LP , Wahlpflicht) *.........ccccccoii, 93
Safety and Security (5 ECTS/LP , WahlIpflicht)...........c..uuiiiie 95
Logic in Computer Science (6 ECTS/LP , WahIpflicht)..........cccooiiiiiiiiiie 97
Introduction to Robotics (6 ECTS/LP , WahIpflicht)..........ccoooiiiiiiieeeee 99
Physical Computing (8 ECTS/LP , WahIpflicht)........c.cooooiiiiiieeeeee e, 101
Self-Organising, Embedded Systems (6 ECTS/LP , Wahlpflicht) *...........ccccccceiiiniiinins 103
Practical Module Deep Learning (5 ECTS/LP , Wahlpflicht)............ccioiiiiiii. 105
Introduction to Preferences in Database Systems (5 ECTS/LP , Wabhlpflicht)................... 107
Internship (10 ECTS/LP , WahIpflicht)........c..uuuiie e 109
E-Health: Pain Recognition, Assessment and Coping (5 ECTS/LP , Wahlpflicht)............. 110
Multimedia Project (10 ECTS/LP , WahIpflicht) *.........oooiii e, 112
Signal Processing (5 ECTS/LP , Wahlpflicht)...........ooo s 114
Introduction to Medical Information Sciences (6 ECTS/LP , Wahlpflicht).......................... 117
IT Infrastructure in Medical Information Systems (6 ECTS/LP , Wahlpflicht).................... 119
Practical Module Biomedical Programming (Bachelor) (6 ECTS/LP , Wahlpflicht)............ 121
Optimisation of Mechatronic Systems (6 ECTS/LP , Wahlpflicht)..............cccccccceciis 123
Foundations of Distributed and Parallel Systems (6 ECTS/LP , Wahlpflicht) *.................. 125

* = At least one course for this module is offered in the current semester
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INF-0365: Practical Module Interaction Design and Engineering for Health Care Applications (8 ECTS/

LP |, WaARIPFICNT)...ccei ettt e e e e e e e s e e b n e e e e e aaaae e s 127
INF-0369: Introduction to Embedded Systems (5 ECTS/LP , Wahlpflicht)............cccoooiiin, 128
INF-0426: Wearable Technology Applications in Healthcare (8 ECTS/LP , Wahlpflicht)................... 130
INF-0433: Type Systems (5 ECTS/LP , WahIPFlICHL).........ooviviiieeeeee oo 132
INF-0437: Foundations of Quantum Information Processing (5 ECTS/LP , Wahlpflicht) *.................. 134
INF-0457: Introduction to Natural Language Processing (5 ECTS/LP , Wabhlpflicht) *........................ 136
INF-0477: Foundations of Autonomous Mobile Robotics (5 ECTS/LP , Wahlpflicht).......................... 138
INF-0487: Introduction to Python Programming (4 ECTS/LP , Wahlpflicht)............ccccccceeiniiiis 140
INF-0502: Algorithmic Optimisation (5 ECTS/LP , WahIpflicht) ... 142
INF-0503: Applied Algorithmic Optimisation (5 ECTS/LP , Wahlpflicht) *...........cccoos 144
INF-0505: Practical Introduction to Internet Technologies (8 ECTS/LP , Wahlpflicht) *...................... 146

INF-0510: Human-Centred Atrtificial Intelligence for Health Care Lab (8 ECTS/LP , Wahlpflicht) *.....148

INF-2021: Algorithmic Problem Solving (5 ECTS/LP , Wahlpflicht) *.........cccccooiiiiis 150
INF-2023: Introduction to Cyber Security (5 ECTS/LP , Wabhlpflicht) *..........ccccoociin, 152
INF-2031: Offensive Security (5 ECTS/LP , WahIpflicht)............oueiiiiiiieee, 155
INF-2033: Cybercrimes and their Investigation (5 ECTS/LP , Wahlpflicht)............ccoooin 158
INF-2035: Competitive Programming (8 ECTS/LP , WahIpflicht)...........oiiiiiiies 160
INF-2041: Project Seminar Responsible Artificial Intelligence: Design, Evaluation and Challenges
(Bachelor) (4 ECTS/LP , WahIPflICht) ...t 162
INF-2811: Deep Learning for Biosignal Analysis - Introduction to Concepts, Architectures and
Applications (6 ECTS/LP , WahIpfliCht).........oooiiie e 164
INF-2825: User Interface & User Experience Design Foundations (5 ECTS/LP , Wahlpflicht)........... 166
MTH-2645: Mathematical Logic | (5 ECTS/LP , Wahlpflicht)............oooiii e, 168

11) Computer Science Specialization B (ECTS: 6)
Version 13 (since SoSe26)
In a Bachelor Research Module, you work individually on a part of a research project

INF-0029: Research Module Software Methodologies for Distributed Systems (6 ECTS/LP ,

LAYz L1 o] o | PSRRI 169
INF-0048: Research Module Theoretical Computer Science (6 ECTS/LP , Wahlpflicht)................... 171
INF-0064: Research Module Organic Computing (6 ECTS/LP , Wabhlpflicht) *...............ccccoiiinnnnen. 172

INF-0075: Research Module Databases and Information Systems (6 ECTS/LP , Wahlpflicht) *........ 174

* = At least one course for this module is offered in the current semester
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INF-0105: Research Module Teaching Professorship for Computer Science (6 ECTS/LP , Wahlpflicht)

INF-0127: Research Module Software- and Systems Engineering (6 ECTS/LP , Wahlpflicht) *......... 178

INF-0173: Research Module Human-Centred Multimedia (6 ECTS/LP , Wahlpflicht) *...................... 180
INF-0327: Research Module IT Infrastructure in Medical Information Systems (6 ECTS/LP ,
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INF-0338: Research Module Embedded Systems (6 ECTS/LP , Wahlpflicht) *...........cccccccciiiiiis 182
INF-0372: Research Module Resource Aware Algorithmics (6 ECTS/LP , Wahlpflicht) *.................. 183
INF-0430: Research Module Theory of distributed and parallel Systems (6 ECTS/LP , Wahlpflicht)
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INF-0435: Research Module Quantum Algorithms (6 ECTS/LP , Wahlpflicht) *...........ccccccccciiiinis 186
INF-0460: Research Module Computational Linguistics (6 ECTS/LP , Wahlpflicht) *......................... 188
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INF-2013: Research Module Data Engineering (6 ECTS/LP , Wahlpflicht) *............coooin, 192
INF-2025: Research Module Cyber Security (6 ECTS/LP , Wahlpflicht) *..........cccoooiiiiiin, 193
INF-2045: Research Module Intelligent Energy Systems (6 ECTS/LP , Wahlpflicht) *....................... 194

INF-2049: Research Module Machine Learning & Computer Vision (6 ECTS/LP , Wahlpflicht) *....... 196

12) Computer Science Electives (ECTS: 10)
Version 15 (since SoSe26)
Module im Umfang von 10 LP sind zu erbringen.

INF-0029: Research Module Software Methodologies for Distributed Systems (6 ECTS/LP ,
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INF-0048: Research Module Theoretical Computer Science (6 ECTS/LP , Wahlpflicht)................... 199
INF-0060: Foundations of Organic Computing (5 ECTS/LP , Wahlpflicht)........ccccccceeeiiiiiiiiiiiiiiinne. 200
INF-0061: Ad-Hoc- and Sensor Networks (5 ECTS/LP , Wahlpflicht) *...........coooiiiiiiie e, 202
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INF-0105: Research Module Teaching Professorship for Computer Science (6 ECTS/LP , Wahlpflicht)
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INF-0121: Safety and Security (5 ECTS/LP , Wahlpflicht)...........ccccoiiii e, 210

INF-0127: Research Module Software- and Systems Engineering (6 ECTS/LP , Wahlpflicht) *......... 212

* = At least one course for this module is offered in the current semester
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13) Seminar (ECTS: 4)
Version 15 (since SoSe26)
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* = At least one course for this module is offered in the current semester
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INF-0467: Seminar Natural Language Understanding (Bachelor) (4 ECTS/LP , Wahlpflicht) *.......... 333
INF-0470: Seminar Networked Systems and Communication Networks (Bachelor) (4 ECTS/LP ,

LUATE= Ll o] el o1 TR PUPRPTTTT 335
INF-0478: Seminar Embodied Atrtificial Intelligence and Computer Vision (4 ECTS/LP ,

LUATE= Ll o] el o1 PP PP PR OO 337
INF-0507: Seminar Foundations of Generative Artificial Intelligence (4 ECTS/LP , Wahlpflicht) *......339
INF-2011: Seminar Data Engineering (Bachelor) (4 ECTS/LP , Wahlpflicht)..............cccccccccciis 341
INF-2017: Seminar Software Engineering for Artificial Intelligence Systems (Bachelor) (4 ECTS/LP ,
LUATE= L o] el o1 TP PUPRPTTTT 343
INF-2019: Seminar Theoretical Computer Science (Bachelor) (4 ECTS/LP , Wahlpflicht) *............... 345
INF-2029: Seminar Cyber Security (Bachelor) (4 ECTS/LP , Wahlpflicht) *..........ccccoiiiiiiin. 346
INF-2039: Seminar on Machine Learning and Computer Vision Bachelor (4 ECTS/LP , Wahlpflicht)

ST PO P PR PPPTRP 348
INF-2047: Seminar Intelligent Energy Systems Bachelor (4 ECTS/LP , Wahlpflicht) *...................... 350

14) Minor Subject Mathematics (ECTS: 30)
Version 2 (since SoSe25)

Bei Wahl des Nebenfachs Mathematik sind Module im Umfang von 30 LP zu erbringen.

MTH-1011: Linear AlGeDbra Il (8 ECTS/LP ) *...ovvueveeeeeeeeeeeseeeeeeseeeessseeseeeseesseeeseeseseseeseessesseesseeseeses 352
MTH-1031: ANAIYSIS 11 (8 ECTSILP ) *...voeeeeeeeeeeeeeeeeeeeeseeseeeeeeeeeeeeesees e seeeseesseesseeseee s es e ses e eseeeee. 355
MTH-1040: Analysis 11 (9 ECTS/LP , WARIPHCHL)... ... overeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeseeseesseeseeseeeseenees 357

* = At least one course for this module is offered in the current semester

Valid Sommersemester 2026 - Printed 22.04.2026



Table of Contents

MTH-1130: Introduction to Numerical Analysis (9 ECTS/LP , Wahlpflicht).............coooicn 359
MTH-1140: Introduction to Optimisation (9 ECTS/LP , Wahlpflicht) *..........cccccccoiiii, 361
MTH-2646: Mathematical Logic Il (5 ECTS/LP , Wahlpflicht)............cccoi e 363

15) Minor Subject Physics (ECTS: 30)
Version 4 (since SoSe24)
Bei Wahl des Nebenfachs Physik sind Module im Umfang von 30 LP zu erbringen.

PHM-0001: Physics | (Mechanics, Thermodynamics) (8 ECTS/LP , Wahlpflicht).................ccc.ve. 364
PHM-0003: Physics Il (Electrodynamics, Optics) (8 ECTS/LP , Wahlpflicht) *..........cccccceeeeinninnns 366
PHM-0005: Physics IIl (Atomic and Molecular Physics) (8 ECTS/LP , Wahlpflicht)............ccccceeee.n. 368
PHM-0006: Physics IV (Solid State Physics) (8 ECTS/LP , Wahlpflicht) *.........cccccccccoeiiiiiiiiiiinnnn, 371
PHM-0007: Physics V (Nuclear and Particle Physics) (6 ECTS/LP , Wahlpflicht)...........cccccceveeeeeenn. 374
PHM-0010: Introductory Physics Laboratory (12 Experiments) (8 ECTS/LP , Wahlpflicht) *.............. 376
PHM-0015: Theoretical Physics | (Analytical Mechanics, Quantum Mechanics Part 1) (8 ECTS/LP ,

LAYz L1 o] o | PP 379
PHM-0017: Theoretical Physics Il (Quantum Mechanics Part 2) (8 ECTS/LP , Wabhlpflicht) *............ 382

16) Minor Subject Information-Oriented Business Administration (ECTS: 30)
Version 2 (since WS23/24)
Bei Wahl des Nebenfachs Informationsorientierte Betriebswirtschaftslehre sind Module im Umfang von
30 LP zu erbringen.

WIW-0001: Cost Accounting (5 ECTS/LP , WahIpflicht) ..o 386
WIW-0014: Financial Accounting | (5 ECTS/LP , Wahlpflicht)............ooooo, 388
WIW-0246: Operations Research (5 ECTS/LP , Wahlpflicht) *...........c..oe 390
WIW-9800: Business and Information Systems Engineering (5 ECTS/LP , Wabhlpflicht) *................. 392
WIW-9801: Introduction to Management Information Systems (5 ECTS/LP , Wabhlpflicht)................. 394
WIW-9802: Information Systems and Business Modeling (5 ECTS/LP , Wabhlpflicht)....................... 396

17) Bachelor's Thesis (ECTS: 12)
Version 1 (since SoSel9)
Es sind 12 Leistungspunkte zu erbringen, alle Module sind Pflicht.

INF-0005: Bachelor's Thesis (12 ECTS/LP , PFlICht).....ccoooiiiiiiii e 398

18) Voluntary Courses

Version 4 (since WS23/24)
Die hier aufgefuhrten Veranstaltungen sind freiwillig und geben keine Leistungspunkte. lhre Inhalte
sind jedoch eine sinnvolle Erganzung zum bestehenden Lehrangebot. Der Besuch des Vorkurses

* = At least one course for this module is offered in the current semester
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Mathematik wird dringend vor dem Beginn des ersten Semesters empfohlen (liblicherweise Anfang
Oktober, kurz vor Semesterbeginn)!

INF-0000: Pre-Course: Computer Science for First-Year Students (0 ECTS/LP , Wahlfach) *........... 400
INF-0221: Introduction to Scientific Work (0 ECTS/LP , Wahlfach) *..........cccccciiiiiiiniiieeee, 402
INF-0222: Advanced Seminar Computer Science (0 ECTS/LP , Wahlfach) *..........cccoooiiiiin. 403

INF-0485: Interdisciplinary Lecture Series in Ethics and Artificial Intelligence (0 ECTS/LP ,
LUATE= Lg 1 = Ted o) T PP PPUPTRPN 405

MTH-6025: Pre-Course: Mathematics for Computer Science Students (0 ECTS/LP , Wahlfach)....... 407

* = At least one course for this module is offered in the current semester

Valid Sommersemester 2026 - Printed 22.04.2026



Module INF-0097

Module INF-0097: Computer Science 1 8 ECTS/LP

Informatik 1

Version 1.2.0 (since SoSel4)
Person responsible for module: Prof. Dr. Robert Lorenz

Learning Outcomes / Competences:

Participants know the following essential computer science concepts at a basic, practice-oriented, but scientific level:
architecture and functioning of computers, information representation, problem specification, algorithm, program,
data structure, programming language, recursion and induction. They can solve simple algorithmic problems by
evaluating various design alternatives using programming language-independent models and implement them in C
or a similar imperative programming language. They can implement simple command line applications by selecting
suitable, possibly dynamic, data structures using a C program that is suitably structured into several units. They
understand the concepts and models underlying imperative programming languages and are able to learn other
imperative programming languages independently. They know elementary techniques for verifying the correctness of
algorithms with regard to a problem specification and for calculating and estimating the time complexity of imperative
programs and can apply these to simple programs. The participants know elementary mathematical proof techniques
for computer science, especially inductive proofs, and can apply them to simple questions.

Soft skills: Ability to think logically, analytically and conceptually; Independent work with textbooks; Working
independently with program libraries; Comprehensible presentation of results; Working in teams

Remarks:

Dieses Modul ist inhaltlich &hnlich zu INF-0413: Einflhrung in Data Science und Data Engineering und MTH-4200:
Einfuhrung in die Algorithmische Mathematik und Informatik. Von einer gleichzeitigen Belegung wird daher
abgeraten.

Workload:

Total: 240 h

30 h exercise course (attendance)

60 h lecture (attendance)

90 h studying of course content through exercises / case studies (self-study)
30 h studying of course content using provided materials (self-study)

30 h studying of course content using literarture (self-study)

Conditions: Credit Requirements:
Basic knowledge of imperative programming or preliminary computer science |[Bestehen der Modulpriifung
course.

Frequency: each winter semester

Recommended Semester:
from 1.

Minimal Duration of the Module:
1 semester[s]

Contact Hours:
6,00

Repeat Exams Permitted:
according to the examination
regulations of the study program

Parts of the Module

Mode of Instruction: lecture
Language: German

Frequency: each winter semester
Contact Hours: 4,00

Part of the Module: Informatik 1 (Vorlesung)

Valid Sommersemester 2026 - Printed 22.04.2026
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Contents:
As an introduction to practical computer science, this lecture teaches how to solve problems of information storage
and information processing with a computer, starting with the formulation of a problem, through the design and
analysis of an algorithm to the implementation of a program. The lecture offers an introduction to the following
subject areas:

1. Computer architecture (von Neumann architecture, bus concept, machine programs)

2. Information representation (number systems, complement representations of integers, floating point
representations of decimal numbers, ASCII characters)

3. Algorithms (design, recursion, correctness, time complexity / O notation)
4. Data structures (static / dynamic / multidimensional)

5. Programming in C (command line programs, user input/buffer errors, pointers/dynamic memory management/
memory leaks, multi-part programs/headers, search/sort)

6. Mathematical concepts and proof techniques (induction, Hoare calculus, propositional logic, predicate logic)

Literature:
e Gumm, Sommer: Einfuhrung in die Informatik
« B. W. Kernighan, D. M. Ritchie, A.-T. Schreiner und E. Janich: Programmieren in C, Hanser
¢ R. Hellman, Rechnerarchitektur, De Gruyter Oldenbourg
« J. Wolf: C von A bis Z, Rheinwerk Computing, http://openbook. rheinwerk-verlag.de/c_von_a_bis_z/
» Wikibooks-Tutorial: https: //de.wikibooks.org/wiki/C-Programmierung
e C Standard Bibliothek: http://www2.hs-fulda.de/~klingebiel/c-stdlib/
e The GNU C Library: http://www.gnu.org/software/libc/manual/html_mono/libc.html

Part of the Module: Informatik 1 (Ubung)
Mode of Instruction: exercise course
Language: German

Frequency: each winter semester
Contact Hours: 2,00

Examination
Informatik 1 (Klausur)
written exam / length of examination: 120 minutes, graded
Test Frequency:
when a course is offered
Description:
The exam usually takes place in the 3rd week after the end of lectures (end of February / beginning of March). It
can be repeated in the following semester before the start of the lecture period (beginning of April).
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Programmierkurs

Module INF-0100: Programming Course 4 ECTS/LP

Version 1.1.0 (since SoSel4)
Person responsible for module: Prof. Dr. Robert Lorenz

Learning Outcomes / Competences:

Teilnehmer verstehen die der verwendeten Programmiersprache zugrundeliegenden Konzepte und Modelle, kennen
fortgeschrittene und vertiefte Entwurfstechniken und Methoden des strukturierten Programmierens und kénnen
diese auf praktisch relevante Problemstellungen mittlerer GréBe und Komplexitat zum Beispiel aus den Bereichen
Mathematik, Data Science, Spieltheorie, Modellierung und Netzwerkkommunikation anwenden. Sie beherrschen
den Umgang mit Entwicklungsumgebungen und kénnen sich selbststéandig in Programmbibliotheken und spezifische
Entwurfsmuster einarbeiten.

Schlusselqualifikationen: Fertigkeit zum abstrakten, logischen, analytischen und konzeptionellen Denken;
Eigenstandiges Arbeiten mit Programmbibliotheken; Fertigkeit der Zusammenarbeit in Teams.

Remarks:
Der Programmierkurs findet jeweils als Blockveranstaltung in der vorlesungsfreien Zeit statt.

Workload:

Total: 120 h

30 h lecture (attendance)

15 h exercise course (attendance)

15 h studying of course content using provided materials (self-study)

15 h studying of course content using literarture (self-study)

45 h studying of course content through exercises / case studies (self-study)

Conditions: Credit Requirements:
Fortgeschrittene imperative Programmierkenntnisse Bestehen der Modulpriifung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 1. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
3,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Programmierkurs (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each semester

Contact Hours: 2,00

Contents:
Der Programmierkurs vertieft fachspezifisch vorhandene Progammierkenntnisse anhand praktisch relevanter
Problemstellungen zum Beispiel aus den Bereichen Mathematik, Data Science, Spieltheorie, Modellierung und
Netzwerkkommunikation.

Valid Sommersemester 2026 - Printed 22.04.2026
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Literature:

« Programmiersprache C: B. W. Kernighan, D. M. Ritchie, A.-T. Schreiner und E. Janich: Programmieren in C,
Hanser

e Cvon A bis Z: https://openbook.rheinwerk-verlag.de/c_von_a_bis_z/

» Wikibooks: https://de.wikibooks.org/wiki/C-Programmierung

« C Standard Bibliothek: https://www.grund-wissen.de/informatik/c/standardbibliothek.html

e The GNU C Library: http://www.gnu.org/software/libc/manual/html_mono/libc.html

e Ch. Ullenboom, Java ist auch eine Insel, Galileo Computing,
http://openbook.galileocomputing.de/javainsel/

¢ Ch. Ullenboom, Mehr als eine Insel, Galileo Computing,
http://openbook.galileocomputing.de/java7/

* M. Campione und K. Walrath, Das Java Tutorial, Addison Wesley,
http://docs.oracle.com/javase/tutorial/

» Java-Dokumentation: http://docs.oracle.com/javase/8/docs/api/

e Mark Lutz: Learning Python, 6th edition, 2025, O'Reilly

* Michael Dawson: Python Programming for the absolute beginner, 3rd edition, 2010, Course Technology /
Cengage Learning

Assigned Courses:

Voranmeldung Programmierkurs (lecture + exercise)
*(in attendance) *

Part of the Module: Programmierkurs (Ubung)
Mode of Instruction: exercise course
Language: German

Frequency: each semester

Contact Hours: 1,00

Assigned Courses:

Voranmeldung Programmierkurs (lecture + exercise)
*(in attendance) *

Examination
Programmierkurs

practical exam / length of examination: 150 minutes, graded
Test Frequency:

when a course is offered

Valid Sommersemester 2026 - Printed 22.04.2026
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Module INF-0098: Computer Science 2 8 ECTS/LP
Informatik 2

Version 1.3.0 (since SoSel4)
Person responsible for module: Prof. Dr. Robert Lorenz

Learning Outcomes / Competences:

Participants understand the following essential concepts/terms of computer science at a basic, practice-oriented

but scientific level: software design, analysis and design model, UML, object orientation, design patterns, graphical
user interface, parallel programming, persistent data storage, databases, XML, HTML. They can model manageable
concurrent applications with a graphical user interface and persistent data storage, taking into account simple design
patterns, various design alternatives and a 3-layer architecture using static and dynamic UML diagrams from different
perspectives and implement them according to the diagrams in Java or a similar object-oriented language. They
understand the concepts and models underlying these programming languages and are able to learn other object-
oriented programming languages independently.

Soft Skills: Ability to think logically, analytically and conceptually; Independent work with textbooks; Working
independently with program libraries; Comprehensible presentation of results; Working in teams

Workload:

Total: 240 h

30 h studying of course content using literarture (self-study)

30 h studying of course content using provided materials (self-study)

90 h studying of course content through exercises / case studies (self-study)
60 h lecture (attendance)

30 h exercise course (attendance)

Conditions: Credit Requirements:
Fortgeschrittene Kenntnisse in imperativer Programmierung Bestehen der Modulprifung

Module Computer Science 1 (INF-0097) - recommended

Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
from 2. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Informatik 2 (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each summer semester

Contact Hours: 4,00

Valid Sommersemester 2026 - Printed 22.04.2026
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Contents:
The aim of the lecture is an introduction to the object-oriented development of larger software systems, starting
with the creation of system models in UML through to implementation in an object-oriented programming
language. The lecture offers an introduction to the following subject areas:

=

Software design

Analysis and design process
Layered architecture

UML diagrams

Object oriented programing
Design patterns and class libraries
Exception handling

Data storage concepts

© ® N AN

Graphical user interfaces
Parallel programming

. Programming in Java

. Databases

XML

14. HTML

e e =
w N = o

Literature:
¢ Ch. Ullenboom, Java ist auch eine Insel, Galileo Computing, http://www.tutego.de/javabuch
« Java Tutorials, http://docs.oracle.com/javasef/tutorial/
« Java 17 Dokumentation, https://docs.oracle.com/en/java/javase/17/docs/api/index.html
» Java 17 Standard, https://docs.oracle.com/javase/specs/jls/sel7/jls17.pdf
« Ubersicht UML 2.5, https://www.oose.de/wp-content/uploads/2012/05/UML-Notationsiibersicht-2.5.pdf
* Helmut Balzert, Lehrbuch Grundlagen der Informatik, Spektrum
* Heide Balzert, Lehrbuch der Objektmodellierung, Spektrum
< B. Oesterreich, Objektorientierte Softwareentwicklung, Oldenbourg

Assigned Courses:

Informatik 2 (lecture)
*(in attendance) *

Part of the Module: Informatik 2 (Ubung)
Mode of Instruction: exercise course
Language: German

Frequency: each summer semester
Contact Hours: 2,00

Assigned Courses:

Ubung zu Informatik 2 (exercise course)
*(in attendance) *

Examination
Informatik 2
written exam / length of examination: 120 minutes, graded
Test Frequency:
when a course is offered
Description:
The exam usually takes place in the 3rd week after the end of lectures (beginning / mid-August). It can be
repeated in the following semester before the start of the lecture period (beginning of October).

Valid Sommersemester 2026 - Printed 22.04.2026

17



Module INF-0110

Module INF-0110: Introduction to Theoretical Computer Science 8 ECTS/LP
Einfuhrung in die Theoretische Informatik

Version 1.0.0 (since SoSel4)
Person responsible for module: Prof. Dr. Kirstin Peters

Learning Outcomes / Competences:

Die Studierenden haben ein detailliertes Verstéandnis der Methoden zur formalen Beschreibung syntaktischer
Strukturen. Sie kdnnen anhand der Komplexitét einer Struktur selbst geeignete Modellierungssprachen auswéahlen
und benutzen. Sie kénnen gegebene Modelle verstehen und analysieren. Sie kénnen verschiedene Modelle
ineinander Ubersetzen oder begriinden, wenn das nicht méglich ist.

Sie wissen um die Ausdrucksméchtigkeit der verschiedenen Modellklassen sowie die grobe Komplexitat von
Algorithmen zur Lésung verschiedener Probleme auf diesen Klassen. Sie kdnnen entscheiden, ob ein Problem
prinzipiell Berechenbar ist und in welche Komplexitatsklasse es fallt.

zugeordnet werden mussen. Sie sind in der Lage Formalisierungen zu verstehen und selbst mathematisch korrekt

zu formalisieren. Sie wissen um verschiedene Beweistechniken und kénnen diese auf konkrete Fragestellungen
anwenden. AuBerdem sind sie in der Lage kleinere Aufgaben im Team zu I6sen und sich dabei selbst zu organisieren
Schlisselqualifikationen: Analytisch-methodische Kompetenz; Abwéagen von Lésungsansatzen;
Abstraktionsfahigkeit; Training des logischen Denkens; Fahigkeit Sachverhalte mathematisch prézise zu
Formalisieren; Eigenstéandiges Arbeiten mit Lehrbiichern und mathematischen Formalisierungen; Teamfahigkeit;
Qualitatsbewusstsein

Sie wissen um die Grenzen der Komplexitatsklassen und kénnen formal beweisen, welche Probleme welchen Klassen

Workload:

Total: 240 h

30 h studying of course content using literarture (self-study)

90 h studying of course content through exercises / case studies (self-study)
30 h studying of course content using provided materials (self-study)

60 h lecture (attendance)

30 h exercise course (attendance)

Conditions: Credit Requirements:

Module Discrete Structures for Computer Scientists (INF-0109) - Bestehen der Modulpriifung

recommended

Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
from 2. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Einfihrung in die Theoretische Informatik (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each summer semester

Contact Hours: 4,00

Contents:
Entlang der Chomsky-Hierarchie werden verschiedene Modelle fur Konzepte der Informatik mit unterschiedlicher
Komplexitat eingefiihrt. Algorithmen zur Umwandlung zwischen diesen Modellen werden diskutiert. Aulerdem
werden die Grenzen der Klassen in der Hierarchie beleuchtet.

Valid Sommersemester 2026 - Printed 22.04.2026
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Literature:
« Eigenes Skriptum
e U. Schéning: Theoretische Informatik- kurz gefasst, Spektrum 2008
¢ J. Hopcroft, R. Motwani, J. Ullman: Einflhrung in die Automatentheorie, Formale Sprachen und
Komplexitéatstheorie, Pearson 2011

Assigned Courses:

Einfuhrung in die Theoretische Informatik (lecture)
*(in attendance) *

Part of the Module: Einfihrung in die Theoretische Informatik (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each summer semester

Contact Hours: 2,00

Assigned Courses:

Globaliibung zu Einfihrung in die Theoretische Informatik
*(in attendance) *

Ubung zu Einfiihrung in die Theoretische Informatik (exercise course)
*(in attendance) *

Examination
Einfihrung in die Theoretische Informatik

written exam / length of examination: 120 minutes, graded
Test Frequency:

when a course is offered

Valid Sommersemester 2026 - Printed 22.04.2026
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Informatik 3

Module INF-0111: Computer Science 3 8 ECTS/LP

Version 1.1.0 (since SoSel4)
Person responsible for module: Prof. Dr. Jakob Siegfried Kottmann

Learning Outcomes / Competences:

Die Studierenden verfiigen Uber ein grundlegendes Verstandnis von Algorithmen, Datenstrukturen, sowie deren
Analyse. Mit grundlegenden Konzepten wie der NP-Vollstandigkeit und elementaren Rechnermodellen sind Sie
vertraut und sie kdnnen dieses in konkreten Fragestellungen anwenden. Ausgewahlte Teile der vorgestellten
Verfahren haben die Studierenden dabei eigenstéandig programmiert.

Schlisselqualifikationen: analytisch-methodische Kompetenz; Abwégen von Losungsansatzen;
Abstraktionsfahigkeit; Training des logischen Denkens; eigenstandiges Arbeiten mit Lehrbiichern und
englischsprachiger Fachliteratur; Grundséatze guter wissenschaftlicher Praxis

Workload:

Total: 240 h

30 h studying of course content using provided materials (self-study)

30 h studying of course content using literarture (self-study)

90 h studying of course content through exercises / case studies (self-study)
60 h lecture (attendance)

30 h exercise course (attendance)

Conditions:

Module Computer Science 1 (INF-0097) - recommended
Module Computer Science 2 (INF-0098) - recommended
Module Discrete Structures for Computer Scientists (INF-0109) -

recommended

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Informatik 3 (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 4,00

Contents:
Effizienzbetrachtungen, NP-Vollstandigkeit, Komplexitatsklassen, Sortierverfahren, Hashtabellen, Union-Find-
Strukturen, Greedy-Algorithmen, Matroide, Rechnermodelle, Quantenalgorithmen

Valid Sommersemester 2026 - Printed 22.04.2026
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Literature:
Skript: T. Hagerup; "Informatik IlI" (wird bereitgestellt; fast alle Themen der Vorlesung werden hier behandelt oder
zumindest angeschnitten)

Buch: U. Schoning; "Algorithmik" (fast alle Themen der Vorlesung werden hier behandelt oder zumindest
angeschnitten)

Buch: B. Korte, J. Vygen; "Combinatorial Optimization" (Kapitel 6,7,13,14,15)

Buch: I. Chuang, M. Nielsen; "Quantum Computation and Quantum Information" (Kapitel 1.1 enthalt eine gute
Zusammenfassung der behandelten Quantenalgorithmen. Kapitel |.2 enthalt eine gut leserliche und kompakte
Einfihrung in Komplexitatsklassen , Turingmaschinen und asymptotische Notation)

Part of the Module: Informatik 3 (Ubung)
Mode of Instruction: exercise course
Language: German

Frequency: each winter semester
Contact Hours: 2,00

Examination
Informatik 3 (Klausur)

written exam / length of examination: 90 minutes, graded
Test Frequency:

when a course is offered

Valid Sommersemester 2026 - Printed 22.04.2026
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Module INF-0073

Module INF-0073: Database Systems 8 ECTS/LP
Datenbanksysteme

Version 1.0.0 (since SoSel4)
Person responsible for module: Prof. Dr. Peter Michael Fischer

Learning Outcomes / Competences:

After attending the course, students will be able to employ the technical foundations taught in the lecture Database
Systems |. These include data organization, data models, conceptual modelling with ER and UML, the relational
model, and declarative data definition and queries with SQL. In addition, students have a basic understanding of
database implementation techniques such as data storage and indexes, query processing with optimization, as well as
transaction management, and can classify their impact on real life scenarios.

They have subject-specific knowledge to understand basic database problems and solve them by applying the skills
learned.

Key Skills: Independent work with textbooks; Independent work with database systems; Ability to abstract; Analytical
and structured problem-solving strategies; Implementation of specialist solution concepts in program and models, Skill
in analyzing and structuring complex computer science problems; Knowledge of the advantages/disadvantages of
design alternatives and evaluation in the respective context; Selection and confident application of suitable methods;
Knowledge of practice-relevant tasks; Skill in solving problems under practical constraints;

Workload:

Total: 240 h

30 h exercise course (attendance)

60 h lecture (attendance)

30 h studying of course content using provided materials (self-study)

90 h studying of course content through exercises / case studies (self-study)
30 h studying of course content using literarture (self-study)

Conditions: Credit Requirements:
Module Computer Science 2 (INF-0098) - recommended Passing the module exam
Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Database Systems (Lecture)
Mode of Instruction: lecture

Language: German / English

Frequency: each winter semester

Contact Hours: 4,00

Contents:
The lecture covers fundamental concepts of database systems and their applications. Specific contents include:
DB architecture, entity-relationship models, relational model, relational query languages, SQL, algebraic query
optimization, implementation of relation algebra, flow control of parallel transactions, DB recovery and distributed
transactions, normal form theory
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Literature:

« Kemper, A.; Eickler, A.: Datenbanksysteme, Oldenburg, 2011
(alle Auflagen fiir diese Vorlesung nutzbar)

» Elmasri, R.; Navathe, S.B.: Grundlagen von Datenbanksystemen (3. aktualisierte Auflage)
(both German and English versions)

e Saacke, Sattler, Heuer: Datenbanken — Konzepte und Sprachen

« KieR3ling, W.; Kdstler, G.: Multimedia-Kurs Datenbanksysteme — auch Skript der Vorjahre

« Garcia-Molina, Ullman, Widom: Database Systems: The Complete Book. Pearson, 2nd revised Edition,
2013.

Part of the Module: Datenbanksysteme (Ubung)
Mode of Instruction: exercise course

Language: German / English

Frequency: each winter semester

Contact Hours: 2,00

Examination
Database Systems

written exam / length of examination: 90 minutes, graded
Test Frequency:

when a course is offered
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Module INF-0290: Software Project 11 ECTS/LP
Softwareprojekt

Version 1.1.0 (since WS18/19)
Person responsible for module: Prof. Dr. Wolfgang Reif

Learning Outcomes / Competences:

Die Studierenden sind in der Lage, ein gro3eres Softwareprojekt im Team zu planen und durchzufuhren. Sie kénnen
Zeit, Aufwande und Ressourcen planen. Sie kdnnen einen einfachen Softwareentwicklungsprozess anwenden,
kénnen Konzepte und Architekturen entwicklen und haben die Fahigkeit zur Entwicklung und Umsetzung von
Lésungsstrategien. Sie verstehen Teamprozesse, haben die Fertigkeit der Zusammenarbeit im Team und sind in
der Lage, Konflikte bei der Zusammenarbeit zu I6sen. Sie sind in der Lage, sich selbststandig neue Technologien
anzueignen und Methoden auszuwéhlen und anzuwenden. Sie kdnnen die erzielten Ergebnisse verstandlich
dokumentieren und darstellen.

Schlisselqualifikationen:

« Teamfahigkeit

« Erlernen des selbststéandigen Arbeitens

« Zeitplanung

e Durchhaltevermdgen

» Fertigkeit zum analytischen und konzeptionellen Denken

Workload:

Total: 330 h

15 h studying of course content using literarture (self-study)

15 h studying of course content using provided materials (self-study)

210 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

60 h exercise course (attendance)

Conditions: Credit Requirements:
Module Computer Science 2 (INF-0098) - recommended Bestehen der Modulpriifung
Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Softwareprojekt (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each summer semester

Contact Hours: 2,00

Contents:
Die Studierenden fuhren in kleinen Teams ein Softwareprojekt fiir einen Kunden durch. Der Kunde ist eine jahrlich
wechselnde, externe Firma mit einem echten Anliegen. Das Projekt durchléauft die verschiedenen Phasen Analyse,
Design, Implementierung, Testen bis zur Abnahme durch den Kunden.

Literature:
e Kundenanforderung
* lan Sommerville: Software Engineering (9. Auflage), Pearson Studium 2012
« Folienhandout
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Assigned Courses:

Softwareprojekt (lecture)
*(in attendance) *

Part of the Module: Softwareprojekt (Ubung)
Mode of Instruction: exercise course
Language: German

Frequency: each summer semester

Contact Hours: 4,00

Assigned Courses:

Ubung zu Softwareprojekt (exercise course)
*(in attendance) *

Examination
Softwareprojekt
practical exam / length of examination: 45 minutes
work period for assignment: 3 months, not graded
Test Frequency:
when a course is offered
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Module INF-0289: Foundations of Human-Computer Interaction 8 ECTS/LP
Grundlagen der Human-Computer Interaction

Version 1.1.0 (since WS18/19)
Person responsible for module: Prof. Dr. Elisabeth André

Learning Outcomes / Competences:

After successful participation in this module, the students will have mastered essential basics and techniques for

the design, realization and evaluation of systems of multimodal human-technology interaction. These will be worked
through using examples and current developments, among other things, in order to identify and understand the
special requirements of human-technology. Students gain the competence to identify, compare and classify the
advantages and disadvantages of suitable methods and their selection and safe application for the implementation
of design alternatives. They are also able to evaluate the design alternatives in the respective application context
and, based on this, implement technical solution concepts in programs. In the context of the module-accompanying
exercise, students acquire skills in logical, analytical and conceptual thinking, as well as an awareness of quality and
meticulousness for scientific working methods through practical application of the methods.

Key qualifications: Mathematical-formal basics; competence in networking different subject areas; knowledge

of practice-relevant tasks ; skill in analyzing and structuring computer science problems; skill in developing and
implementing solution strategies; quantitative aspects of computer science; skill in logical, analytical and conceptual
thinking; methods for developing larger software systems, constructing abstractions and architectures; skill in working
in teams; skill in presenting and documenting results in an understandable way.

Remarks:
This module will be offered for the first time in summer term 2020.

Workload:

Total: 240 h

60 h lecture (attendance)

30 h exercise course (attendance)

30 h studying of course content using provided materials (self-study)

30 h studying of course content using literarture (self-study)

90 h studying of course content through exercises / case studies (self-study)

Conditions:

Programming experience

Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Foundations of Human-Computer Interaction (Lecture)
Mode of Instruction: lecture

Language: German

Frequency: each summer semester

Contact Hours: 4,00

Contents:
Interaction forms and metaphors, recognition and interpretation of user input, generation and synchronization of
system output, multimodal dialog systems, user and discourse modeling, agent-based multimodal interaction,
evaluation of multimodal user interfaces, next-generation user interfaces (perceptual interfaces, emotional
interfaces, human-robot interaction, etc.).
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Literature:
« Schenk, G. Rigoll: Mensch-Maschine-Kommunikation: Grundlagen von sprach- und bildbasierten
Benutzerschnittstellen
 Daniel Jurafsky, James H. Martin: Speech and Language Processing. Pearson Prentice Hall
e T. Mitchell: Machine Learning, McGraw Hill

Assigned Courses:

Grundlagen der Human-Computer Interaction / Multimedia Grundlagen Il (lecture)
*(in attendance) *

Examination
Foundations of Human-Computer Interaction

written exam / length of examination: 90 minutes, graded
Test Frequency:

when a course is offered

Parts of the Module

Part of the Module: Foundations of Human-Computer Interaction (Exercise Course)
Mode of Instruction: exercise course

Language: German

Frequency: each summer semester

Contact Hours: 2,00
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Module INF-0138: Foundations of Technical Computer Science 8 ECTS/LP
Systemnahe Informatik

Version 2.1.0 (since SoSe20)
Person responsible for module: Prof. Dr. Sebastian Altmeyer

Learning Outcomes / Competences:

Students acquire competencies in the following areas at a basic, practical, but scientific level: microcomputer design,
microprocessors, pipelining, assembly language programming, parallel programming, and operating systems.

They will be able to understand the operation of major components of microprocessors and operating systems.
Furthermore, they are able to differentiate between RISC and CISC architectures, to distinguish between in-order and
out-of-order architectures, to assess the effects of compiler optimizations on runtime and program size, and to classify
the influence of various architecture extensions on the overall system. Furthermore, they acquire programming skills in
RISC-V assembler as well as parallel programming through practical exercises. They apply their basic concepts with
C + POSIX threads in practice-relevant tasks.

Key qualifications: Analytical-methodical competence in the field of systems-related computer science; consideration
of approaches to solutions; presentation of solutions to exercise tasks; self-reflection; skill in working in teams; quality
awareness, meticulousness.

Workload:

Total: 240 h

90 h studying of course content through exercises / case studies (self-study)
60 h lecture (attendance)

30 h exercise course (attendance)

30 h studying of course content using provided materials (self-study)

30 h studying of course content using literarture (self-study)

Conditions: Credit Requirements:
Module Computer Science 1 (INF-0097) - recommended Bestehen der Modulpriifung
Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Systemnahe Informatik (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each summer semester

Contact Hours: 4,00

Contents:
The first part of the lecture gives an introduction to microprocessor technology. Processor design and
microcomputer systems are covered here and an outlook on servers and multiprocessors is given. This area
is deepened in the exercises by assembler programming of a RISC processor. The second part of the lecture
teaches basics of multicores and parallel programming. The third part deals with basics of operating systems.
Topics covered include processes/threads, synchronization, scheduling, and memory management. Exercises on
parallel programming and operating system techniques round out the module.
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Literature:
e U. Brinkschulte, T. Ungerer: Mikrocontroller und Mikroprozessoren, 3. Auflage, Springer-Verlag, 2010
« D. A Patterson, J. L. Hennessy: Computer Organization and Design, 5. Auflage, Elsevier, 2013
« D. A Patterson, J. L. Hennessy: Rechnerorganisation und Rechnerentwurf, 5. Auflage, De Gruyter
Oldenbourg, 2016
e A. S. Tanenbaum, H. Bos: Moderne Betriebssysteme, 4. Auflage, Pearson, 2016
e Theo Ungerer: Parallelrechner und parallele Programmierung, Spektrum-Verlag, 1997
« R. Brause: Betriebssysteme: Grundlagen und Konzepte, 3. Auflage Springer-Verlag, 2013

Assigned Courses:

Systemnahe Informatik (lecture)
*(in attendance) *

Part of the Module: Systemnahe Informatik (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each summer semester

Contact Hours: 2,00

Assigned Courses:

Ubung zu Systemnahe Informatik (exercise course)
*(in attendance) *

Examination
Systemnahe Informatik (Klausur)

written exam / length of examination: 90 minutes, graded
Test Frequency:

when a course is offered
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Module INF-0081: Communication Systems 8 ECTS/LP
Kommunikationssysteme

Version 2.1.0 (since WS20/21)
Person responsible for module:
Prof. Dr. Michael Seufert

Learning Outcomes / Competences:

After participating in the module course, students understand the essential concepts/procedures/terms from the
areas of communication and computer networks at a basic, practice-oriented but scientific level. They are familiar
with the basic architectures, protocols and algorithms of the Internet and can evaluate and select their alternatives
in the respective application context. At the same time, they can apply what they have learned to practically relevant
problems.

Key qualifications: Competence in recognising significant technical developments, quality awareness,
meticulousness; skill in presenting and documenting results in an understandable way; skill in working in teams.

Workload:

Total: 240 h

30 h exercise course (attendance)

60 h lecture (attendance)

30 h studying of course content using provided materials (self-study)

90 h studying of course content through exercises / case studies (self-study)
30 h studying of course content using literarture (self-study)

Conditions:

none

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Kommunikationssysteme (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 4,00

Contents:
The lecture deals with the basic models, procedures, system concepts and technologies used in the field of digital
communication technology and the Internet.

The focus here is on protocols and procedures that can be assigned to ISO/OSI layers 1-4.

The other topics covered in the lecture include:

Local area networks according to IEEE802.3 and IEEE802.11, Internet protocols such as IPv4, IPv6, TCP and
UDP, IP routing procedures, the broadband IP network, current mobile networks, network management functions
and NGN applications such as VolP,IPTV and RCS.

In addition, an excursion is planned.
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Literature:
« Keith W. Ross, James F. Kurose, "Computernetzwerke", Pearson Studium Verlag, Miinchen, 2012
e Larry L. Peterson, Bruce S. Davie, "Computernetze: Eine systemorientierte Einflhrung", dpunkt.verlag,
Heidelberg, 2007.
 Anatol Badach, Erwin Hoffmann, " Technik der IP-Netze" Hanser Verlag, Miinchen, 2007.
« Gerd Siegmund, "Technik der Netze - Band 1 und 2", Hithig Verlag, Heidelberg, 2009.

Part of the Module: Kommunikationssysteme (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Examination
Kommunikationssysteme

written exam / length of examination: 90 minutes, graded
Test Frequency:

when a course is offered
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Softwaretechnik

Module INF-0120: Software Engineering 8 ECTS/LP

Version 2.0.0 (since WS16/17)
Person responsible for module: Prof. Dr. Wolfgang Reif

Learning Outcomes / Competences:

Die Studierenden kdnnen einen fortgeschrittenen Softwareentwicklungsprozess zur Entwicklung komplexer
Softwaresysteme anwenden und dafiir Abstraktionen und Architekturen entwerfen. Sie kénnen fachliche
Lésungskonzepte in Programme umsetzen. Sie haben die Fertigkeit zur Analyse und Strukturierung von
Anforderungen und Ldsungsstrategien bei der Softwareentwicklung. Die Studierenden sind in der Lage,
funktionale Anforderungen geeignet zu modellieren, beispielsweise mittels Use-Cases. Sie kdnnen geeignete
Entwurfsalternativen, -muster und -methoden bewerten, auswéahlen und anwenden. Sie haben die Fertigkeit,
Ideen und Konzepte mittels geeigneter Diagramme der UML zu dokumentieren und verstandlich und tberzeugend
darzustellen. Sie kennen grundlegende Aufgaben und Techniken der Qualitatssicherung und kénnen diese im
Projektkontext einsetzen.

AuRerdem kennen die Studierenden praxisrelevanten Aufgabenstellungen und kénnen diese bearbeiten.
Schlisselqualifikationen:

« Analytisch-methodische Kompetenz

» Abwaégen von Losungsansétzen

« Erwerb von Abstraktionsfahigkeiten

« Erlernen des eigenstandigen Arbeitens mit Lehrbiichern
e Zusammenarbeit in Teams

Workload:

Total: 240 h

90 h studying of course content through exercises / case studies (self-study)
30 h studying of course content using literarture (self-study)

30 h studying of course content using provided materials (self-study)

60 h exercise course (attendance)

30 h lecture (attendance)

Conditions:
Module Software Project (INF-0122) - recommended

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Softwaretechnik (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 2,00
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Contents:
Inhalt der Vorlesung ist ein Uberblick iiber Methoden zur systematischen Entwicklung von Software, unter
anderem der Unified Process (UP). Es werden die Unified Modelling Language (UML) und zugehdrige Werkzeuge
verwendet, die auch in die Ubungen einbezogen werden.

Die Veranstaltung behandelt den Softwarelebenszyklus, wichtige Aktivitdten der Softwareentwicklung (Analyse,
Spezifikation, Design, Implementierung und Testen), die UML als Modellierungssprache, grundlegende
Architekturmuster, GRASP und Design Patterns sowie Qualitatssicherung.

Literature:

Craig Larman: Applying UML and Patterns (3. Edition), Prentice Hall 2005

Rupp, Hahn, Queins, Jeckle, Zengler: UML 2 glasklar (2. Auflage), Hanser 2005

Gamma, Helm, Johnson, Vlissides: Design Patterns - Elements of Reusable Object-Oriented Software,
Addison-Wesley 1995

UML Spezifikation

Folienhandout

Part of the Module: Softwaretechnik (Ubung)
Mode of Instruction: exercise course
Language: German

Frequency: each winter semester

Contact Hours: 4,00

Examination

Softwaretechnik
written exam / length of examination: 90 minutes, graded
Test Frequency:
when a course is offered
Description:
Die Priifung kann jedes Semester in der Priifungszeit abgelegt werden.
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Learning

Module INF-0288: Foundations of Signal Processing and Machine

Grundlagen der Signalverarbeitung und des Maschinellen Lernens

8 ECTS/LP

Version 1.3.0 (since WS18/19)

Person responsible for module: Prof. Dr. Rainer Lienhart

Datenverarbeitung.

Learning Outcomes / Competences:

Nach der erfolgreichen Teilnahme an diesem Modul besitzen die Studierenden grundlegende Kenntnisse der
maschinellen Verarbeitung von Signalen im Allgemeinen und multimedialen Daten im Speziellen, sowohl mit
klassischen Verfahren als auch mittels maschinellem Lernen. Sie sind in der Lage, bekannte Verfahren auf dem
Gebiet der Verarbeitung von Singalen jeder Art als auch von Multimediadaten zu verstehen und programmatisch
umzusetzen, sowie die erlernten Prinzipien auf neue Probleme geeignet anzuwenden. Sie entwickeln Fertigkeiten zur
logischen, analytischen und konzeptionellen Denken im Bereich der digitalen Signalverarbeitung und multimedialen

Schisselqualifikationen: mathematische-formale Grundlagen; quantitative Aspekte der Informatik; Fertigkeit zur
Analyse und Strukturierung von Problemstellungen; Entwicklung und Umsetzung von Lésungsstrategien; Vernetzung
unterschiedlicher Fachgebiete; Kenntnisse praxisrelevanter Aufgabenstellungen

Workload:
Total: 240 h

60 h lecture (attendance)
30 h exercise course (attendance)

30 h studying of course content using literarture (self-study)
30 h studying of course content using provided materials (self-study)
90 h studying of course content through exercises / case studies (self-study)

Conditions:

Module Computer Science 1 (INF-0097) - recommended
Module Computer Science 2 (INF-0098) - recommended
Module Mathematics for Computer Scientists | (MTH-6000) - recommended
Module Mathematics for Computer Scientists Il (MTH-6010) - recommended

Credit Requirements:
Erfolgreiche Teilnahme an der
Abschlussklausur

Frequency: each winter semester

Recommended Semester:
from 5.

Minimal Duration of the Module:
1 semester[s]

Contact Hours:
6,00

Repeat Exams Permitted:
according to the examination
regulations of the study program

Parts of the Module

Mode of Instruction: lecture
Language: German

Frequency: each winter semester
Contact Hours: 4,00

Part of the Module: Grundlagen der Signalverarbeitung und des Maschinellen Lernens (Vorlesung)
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Contents:

1. Mathematische Grundlagen

(Komplexe Zahlen, Matrizen und Vektoren, mehrdimensionale Ableitungen, Geometrsiche Reihen)
2. Digitale Signalverarbeitung

(Lineare zeitinvariante Systeme und Fourier-Transformation)
3. Digitale Bildverarbeitung

(Kameramodelle, Farbraume, Bildoperationen, Segmentierung)

Maschinelles Lernen

(Begriffe, Lineare Regression und Polynominterpolation, Konzeptlernen, Neuronale Netze)

Literature:
Zu 3.

* Oppenheim, A. V., Schafer, R. W., and Buck, J. R. Discrete-time signal processing. Prentice-Hall, 2nd
edition. 1999
< Richard G. Lyons. Understanding Digital Signal Processing. Prentice Hall, 3rd edition. 2010

Zu 4.

« Bernd Jahne. Digital Image Processing. Springer Verlag
« David A. Forsyth and Jean Ponce. Computer Vision: A Modern Approach. Prentice Hall, Upper Saddle River,
New Jersey 07458

Zu 5.
« Tom Mitchell. Machine Learning. McGraw Hill, 1997

Part of the Module: Grundlagen der Signalverarbeitung und des Maschinellen Lernens (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Examination

Grundlagen der Signalverarbeitung und des Maschinellen Lernens
written exam / length of examination: 120 minutes, graded

Test Frequency:
when a course is offered
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Module INF-0266: Discrete Structures and Logic 8 ECTS/LP
Diskrete Strukturen und Logik

Version 1.3.0 (since WS18/19)
Person responsible for module: Prof. Dr. Tobias Mémke

Learning Outcomes / Competences:
Fachbezogene Kompetenzen

Die Studierenden verstehen die Grundlagen der Diskreten Mathematik und Logik, wie sie in vielen Bereichen

der Informatik, wie etwa der Analyse von Algorithmen, Datenbanken, Compilerbau und Theoretische Informatik
wichtig sind. Sie kdnnen diese auf konkrete Fragestellungen anwenden. Darliber hinaus kdnnen die Studierenden
pradikatenlogische Formeln verstehen sowie Formeln entwickeln, um gegebene Sachverhalte auszudriicken. Sie
haben zudem erste Kenntnisse Uiber Logik-Kalkdile.

Methodische Kompetenzen

Die Studierenden sind in der lage, eigenstandig einfache Beweise zu fuhren. Sie kdnnen mathematische logische
folgerungen verstehen und die Korrektheit beurteilen.

Fachubergreifende Kompetenzen

Die Studierenden sind in der lage, gelernte Inhalte in vielen relevanten Bereichen der Informatik und verwandten
mathematischen und naturwissenschaftlichen Fachern anzuwenden. Inhalte der Vorlesung bilden die Grundlage einer
prazisen und korrekten Analyse und Bewertung vieler relevanter Sachverhalte.

Schlisselqualifikationen: analytisch-methodische Kompetenz; Abwégen von Losungsansatzen;
Abstraktionsfahigkeit; Training des logischen Denkens; eigenstandiges Arbeiten mit Lehrbiichern und
englischsprachiger Fachliteratur; Grundséatze guter wissenschaftlicher Praxis, Akribie.

Workload:

Total: 240 h

60 h lecture (attendance)

30 h exercise course (attendance)

30 h studying of course content using provided materials (self-study)

30 h studying of course content using literarture (self-study)

90 h studying of course content through exercises / case studies (self-study)

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 1. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Diskrete Strukturen und Logik (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 4,00

Contents:
Relationen, Bild und Urbild, Aquivalenzen, Partitionen, Zahalkoeffizienten, Rekursionen, Graphen, Aussagenlogik,
Préadikatenlogik
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Literature:
« Eigenes Skriptum/Folien
* M. Aigner: Diskrete Mathematik
¢ U. Schéning: Logik fur Informatiker

Part of the Module: Diskrete Strukturen und Logik (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Examination
Diskrete Strukturen und Logik

written exam / length of examination: 120 minutes, graded
Test Frequency:

when a course is offered
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Module MTH-6040: Stochastics for Computer Scientists
Stochastik fir Informatiker

5 ECTS/LP

Version 1.0.0 (since WS15/16)
Person responsible for module: apl. Prof. Dr. Dirk Hachenberger

Contents:
« Grundbegriffe der Wahrscheinlichkeitstheorie
« Laplace-Verteilungen und diskrete Modelle
» bedingte Wahrscheinlichkeiten und mehrstufige Modelle
» stochastische Unabhangigkeit
« Zufallsvariablen, Erwartungswert, Varianz und Kovarianz
e Grundlagen uber Markovketten
 einige ausgewahlte Verteilungen (diskrete und stetige)
» Grundlagen zum Schétzen und Testen

Learning Outcomes / Competences:

Erlernen mathematischer Grundprinzipien mit dem Ziel des Erwerbs grundlicher Kenntnisse der
Wahrscheinlichkeitsrechnung auf der Basis der beiden Einfuhrungsvorlesungen Mathematik fur Informatiker | (Lineare

Algebra I) und Mathematik fur Informatiker Il (Analysis I).

Conditions:
Mathematik fir Informatiker | und Il

Credit Requirements:
Bestehen der Modulprifung

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
3.-5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Vorlesung zur Stochastik flr Informatiker
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 2,00

ECTS Credits: 5.0

Part of the Module: Globalibung zur Stochastik fir Informatiker
Language: German

Frequency: each winter semester

Contact Hours: 2,00

Part of the Module: Ubungen zur Stochastik fir Informatiker
Mode of Instruction: exercise course

Language: German

Frequency: each winter semester

Contact Hours: 2,00
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Examination
Sfl-Prif Prifung zur Stochastik fiir Informatiker
written exam / length of examination: 120 minutes, graded
Test Frequency:
each semester
Description:
jedes Semester
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Module MTH-1000: Linear Algebra | 8 ECTS/LP
Lineare Algebra |

Version 1.6.0 (since WS15/16)
Person responsible for module: Prof. Dr. Marco Hien

Contents:

Basic calculation methods and most important tools of linear algebra, such as solution methods for linear systems of
equations or the principal axis transformation of symmetric matrices, the notion of dimension of a (sub)vector space
and the use of the determinant, important approaches for proof techniques:

- sets

- relations and mappings

- rational, real and complex numbers

- vector spaces and linear mappings

- linear systems of equations

- linear and affine subspaces

- dimension of subspaces

- similarity of matrices

- determinants

- eigenvalues and eigenvectors

- principal axis transformation

Learning Outcomes / Competences:

The students learn the mathematical structure of vector spaces and linear mappings in an abstract way and in explicit
description. They possess the skills to work independently on tasks from these areas and to recognize and use

linear structures in problems. They learn common calculation methods for solving linear systems and their possible
applications. They understand the importance of the problem of eigenvectors and eigenvalues.

Integrated acquisition of key skills: competence of logical reasoning, mathematical expression, scientific thinking,
developing solution strategies for given problems, scientific communication skills.

Workload:

Total: 240 h

150 h studying of course content (self-study)
90 h lecture and exercise course (attendance)

Conditions:

none

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
1. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 any

Parts of the Module

Part of the Module: Lineare Algebra |
Language: German

Frequency: each winter semester
Contact Hours: 6,00

ECTS Credits: 8.0
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Learning Outcome:
The students learn the mathematical structure of vector spaces and linear mappings in an abstract way and in
explicit description. They possess the skills to work independently on tasks from these areas and to recognize and
use linear structures in problems. They learn common calculation methods for solving linear systems and their
possible applications. They understand the importance of the problem of eigenvectors and eigenvalues.
Integrated acquisition of key skills: competence of logical reasoning, mathematical expression, scientific thinking,
developing solution strategies for given problems, scientific communication skills.

Contents:
Basic calculation methods and most important tools of linear algebra, such as solution methods for linear systems
of equations or the principal axis transformation of symmetric matrices, the notion of dimension of a (sub)vector
space and the use of the determinant, important approaches for proof techniques:
- sets
- relations and mappings
- rational, real and complex numbers
- vector spaces and linear mappings
- linear systems of equations
- linear and affine subspaces
- dimension of subspaces
- similarity of matrices
- determinants
- eigenvalues and eigenvectors
- principal axis transformation
Prerequisites: none

Literature:
Th. Brocker: Lineare Algebra und Analytische Geometrie (Birkhduser)
H.J. Kowalsky: Lineare Algebra (de Gruyter)
S. Bosch: Lineare Algebra (Springer)

G. Fischer, B. Springborn: Lineare Algebra (Springer)

Assigned Courses:

Lineare Algebra | (lecture)
*(in attendance) *

Examination
Linear Algebra |

written exam, Portfolio / length of examination: 150 minutes, graded
Test Frequency:

each semester
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Module MTH-6000: Mathematics for Computer Scientists |
Mathematik fiir Informatiker |

8 ECTS/LP

Version 1.1.0 (since WS15/16)
Person responsible for module: apl. Prof. Dr. Dirk Hachenberger

Contents:
« Grundlagen uber Zahlen
« Abbildungen und Mengen
 Algebraische Grundstrukturen
» Restklassenringe und modulares Rechnen
« Vektorraume, Matrizen und lineare Gleichungssysteme
* Quadratische Matrizen, Eigenwerte und Polynome
« zur Theorie abstrakter Vektorrdume
» Komplexe Zahlen und Quaternionen
» Determinanten

Learning Outcomes / Competences:

Erlernen mathematischer Grundprinzipien mit dem Ziel des Erwerbs griindlicher Kenntnisse der Linearen Algebra auf
der Basis von algebraischen Grundstrukturen, der Kombinatorik und der Zahlentheorie.

Remarks:

Anstelle der Vorlesung Mathematik fiir Informatiker | kann die Vorlesung Lineare Algebra | eingebracht werden.

Conditions:

Grundlagen der Schulmathematik

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
1. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Vorlesung zur Mathematik flr Informatiker |
Mode of Instruction: lecture

Lecturers: apl. Prof. Dr. Dirk Hachenberger

Language: German

Frequency: each winter semester

Contact Hours: 4,00

Learning Outcome:
» Erweiterung und Festigung des mathematischen Schulwissens
e Schulung der logischen und strukturierten Denkweise
« die Fahigkeit, grundlegende mathematische Aufgaben zu lésen

Valid Sommersemester 2026 - Printed 22.04.2026

42



Module MTH-6000

Contents:

« Grundbegriffe und Prinzipien zum Einstieg in die Mathematik:
o Beweisprinzipien
o vollstéandige Induktion
o Abbildungen und Aquivalenzrelationen
o Binomialkoeffizienten

« Algebraische Grundstrukturen:
o Von Monoiden zu Gruppen
o von Ringen zu Korpern
o von Vektorrdumen zu Algebren

« Elementare Zahlentheorie und einige Anwendungen:
o Teilbarkeit
o Zahldarstellung
o Euklidischer Algorithmus
o Restklassenringe
o Prufzeichen-Codierung
o RSA-Public-Key-Cryptosystem

e Grundlagen der Linearen Algebra:
o Vektorraume, Matrizen
o Losen linearer Gleichungssysteme
o Invertierbarkeit von Matrizen
o Basen und Dimension
o lineare Abbildungen

» weitere algebraische Grundlagen und Zahlbereiche:
o Komplexe Zahlen
o Quaternionen
o Polynome, Auswertung und Interpolation
o Eigenwerte und Minimalpolynom von quadratischen Matrizen

Assigned Courses:

Mathematik fir Informatiker Il (lecture)
*(in attendance) *

Part of the Module: Globalibung zur Mathematik fur Informatiker |
Mode of Instruction: exercise course

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Learning Outcome:
Die Globaliibung dient der Ergénzung der Vorlesung. Hier werden die Lésungen zu den Hausaufgabenblattern
besprochen, weitere Beispiele zum Vorlesungsstoff behandelt und dabei Uberblicke iiber einzelne behandelte
Themengebiete sowie Zusammenfassungen gegeben.

Assigned Courses:

Globallbung - Mathematik fir Informatiker 11
*(in attendance) *

Part of the Module: Ubungen zur Mathematik fur Informatiker |
Mode of Instruction: exercise course

Language: German

Frequency: each winter semester

Contact Hours: 2,00
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Learning Outcome:
Zum Begriff Ubung gehéren generell die folgenden Aspekte:

« Aufarbeitung der Inhalte der Vorlesung

* Anwendung der Inhalte auf konkrete Probleme

* Lernen, mathematische Sachverhalte zu formulieren
« Forderung des strukturierten Denkens

» Lernen, Fragen zu stellen und Dinge zu hinterfragen

Im Rahmen einer Anfangervorlesung kann auf die Wichtigkeit einer Ubung daher nicht haufig genug hingewiesen
werden. Organisatorisch werden die Ubungen so durchgefiihrt, dass zunéchst die gesamten Teilnehmer auf
kleinere liberschaubare Ubungsgruppen aufgeteilt werden, die jeweils zweistiindig (einmal pro Woche) stattfinden
und von studentischen bzw. wissenschaftlichen Hilfskraften (Tutoren) geleitet werden. In den Ubungsgruppen
werden Aufgaben mit aktuellem Bezug zur Vorlesung unter Anleitung der Tutoren selbstandig bearbeitet. Im
Rahmen der Ubungen wird weiterhin wichentlich ein Hausaufgabenblatt herausgegeben, welches innerhalb einer
Woche schriftlich zu bearbeiten und abzugeben ist.

Assigned Courses:

Ubung zu Mathematik fur Informatiker Il (exercise course)
*(in attendance) *

Examination
Mfl-1-P Prifung zur Mathematik fiir Informatiker |
written exam / length of examination: 120 minutes, graded
Test Frequency:
each semester
Description:
jedes Semester
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Module MTH-1020: Analysis | 8 ECTS/LP
Analysis |

Version 1.8.0 (since WS18/19)
Person responsible for module: Prof. Dr. Bernd Schmidt

Contents:
Real Numbers, Sequences and Series, Continuity, Differential calculus, (Beginning of) Integral Calculus

Learning Outcomes / Competences:
Technical:
- Learning and recognizing mathematical concepts, structures, techniques, procedures and theories.
- Ability to apply this knowledge when solving problems independently.
Methodological:
- Expansion of problem-solving skills through new mathematical strategies.
- Improving skills in understanding mathematical texts.
- Sharpening the precision of technical language.
- Exemplary learning of a logically stringent and syntactically
correct presentation of mathematical content.
Social-personal:
- Improvement of intra-mathematical communication skills.
- Training of logical and precise thinking.
- Strengthening the ability to cooperate and work in a team.
- Increasing frustration tolerance and perseverance.

The learning objectives can be categorized in Bloom's learning objective taxonomy as follows.
Knowledge: Students should be able to learn and recall basic concepts and definitions of one-dimensional calculus,
such as limits, derivatives, integrals, and series.

Understanding: They should be able to explain the meaning and relationships between these concepts, such as how
the concept of limit affects derivatives and integrals.

Applying: Students should develop skills to apply the concepts they have learned to new problems and examples, for
example by calculating limits, derivatives and integrals of simple functions.

Analyzing: They should be able to analyze complex mathematical problems to determine which methods and
techniques from calculus are appropriate for solving them.

Evaluating: Students should be able to evaluate the appropriateness of various analytical methods and decide which
method is the most effective in specific situations.

Creating: Finally, they should be enabled to independently develop new mathematical problems or projects that
incorporate and extend knowledge from calculus.

Workload:

Total: 240 h

70 h lecture and exercise course (attendance)
70 h (self-study)

100 h (self-study)

Conditions:

No requirements

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
1.-6. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 any
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Parts of the Module

Part of the Module: Analysis |

Mode of Instruction: lecture, exercise course
Language: German

Frequency: each semester

Contact Hours: 6,00

ECTS Credits: 8.0

Contents:
Among other things, this lecture deals with the real analysis of an independent variable:
Real numbers and completeness
Complex numbers
Convergence and divergence of sequences and series
Power and Taylor series
Concepts of continuity
Differential and integral calculus of a variable
(Parts of the material can be outsourced to Analysis Il and parts of Analysis Il can be preferred).

Lehr-/Lernmethoden:
Lectures and exercise classes

Literature:

Hildebrandt, S.: Analysis 1. Springer Verlag, 2005.

Konigsberger, K.: Analysis 1. Springer Verlag, 2003.

Dieudonné, J.: Grundziige der modernen Analysis. Vieweg Verlagsgesellschaft.
Lang, S.: Undergraduate Analysis

Lang, S.: Real and Functional Analysis

Rudin, W.: Analysis, De Gruyter Oldenbourg Verlag, 2008.

Forster. O.: Analysis 1: Differential- und Integralrechnung einer Veranderlichen. Vieweg+Teubner.

Assigned Courses:

Analysis | (lecture)
*(in attendance) *

Examination
Analysis |

portfolio exam, Klausur und Ubungsaufgaben / length of examination: 120 minutes, graded
Test Frequency:

each semester
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Module MTH-6010: Mathematics for Computer Scientists Il 8 ECTS/LP
Mathematik fiir Informatiker I

Version 1.0.0 (since WS15/16)
Person responsible for module: apl. Prof. Dr. Dirk Hachenberger

Contents:
« die Axiomatik der reellen Zahlen
« Folgen
« Reihen
* Potenzreihen
« stetige Funktionen
« Differentialrechnung
* Integralrechnung

Learning Outcomes / Competences:
Erlernen mathematischer Prundprinzipien mit dem Ziel des Erwerbs griindlicher Kenntnisse der Analysis auf der Basis
der Grundvorlesung Mathematik fir Informatiker 1.

Remarks:
Anstelle der Vorlesung Mathematik fuir Informatiker 1l kann die Vorlesung Analysis | eingebracht werden.

Conditions:

Mathematik fiir Informatiker |

Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
2. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Vorlesung zur Mathematik fir Informatiker Il
Mode of Instruction: lecture

Lecturers: apl. Prof. Dr. Dirk Hachenberger

Language: German

Frequency: each summer semester

Contact Hours: 4,00

Part of the Module: Globalibung zur Mathematik fur Informatiker Il
Mode of Instruction: exercise course

Language: German

Frequency: each summer semester

Contact Hours: 2,00

Part of the Module: Ubungen zur Mathematik fur Informatiker I
Mode of Instruction: exercise course

Language: German

Frequency: each summer semester

Contact Hours: 2,00
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Examination
Mfl-2-P Prifung zur Mathematik fir Informatiker I
written exam / length of examination: 120 minutes, graded
Test Frequency:
each semester
Description:
jedes Semester
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Module GEO-1019: Physical Geography 1 9 ECTS/LP
Physische Geographie 1 - 9LP

Version 1.6.0 (since WS15/16)
Person responsible for module: apl. Prof. Andreas Philipp

Contents:

Gegenstand der Pflichtvorlesung sind die Grundlagen der physisch-geographischen Teilgebiete Klimatologie,
Hydrogeographie und Geomorphologie. Im begleitenden Proseminar, das in mehrfachen Parallelkursen angeboten
wird, werden Inhalte aus der Pflichtvorlesung aufgegriffen und ergénzend behandelt. Eigenstandige Erarbeitung oder
Vertiefung eines umgrenzten Stoffbereichs anhand von wissenschaftlicher Literatur. Verfassen eines wissenschaftlich
fundierten Berichts in Form einer Hausarbeit sowie deren Présentation im Proseminar.

Learning Outcomes / Competences:

Nach Abschluss dieses Moduls haben die Studierenden einen Uberblick tiber die ersten drei Teilgebiete der
Physischen Geographie und kennen die grundlegenden Begriffe, Konzepte, Modelle und Methoden der Klimatologie,
Hydrogeographie Geomorphologie. Sie besitzen erweitertes Fachwissen in einem dieser Teilbereiche und kénnen
dieses Fachwissen schriftlich und mundlich kommunizieren. Sie sind in der Lage, charakteristische Fragestellungen
der Physischen Geographie mit dem korrekten Fachvokabular zu bearbeiten und die Lésungsansatze fiir Probleme
aus diesen Themenbereichen in einzelnen Féllen zu erlautern.

Workload:

Total: 270 h

60 h exam preparation (self-study)

90 h studying of course content (self-study)

30 h preparation of written term papers (self-study)
90 h lecture (attendance)

Conditions: Credit Requirements:
keine Prufungsleistung: Klausur

Studienleistung: Teilnahme und aktive
Mitarbeit, Referat und Hausarbeit

im Proseminar. Im digitalen

Semester sind die Bedingungen den
Méoglichkeiten angepasst.

Hinweis: Plagiat in der Hausarbeit

fuhrt zum direkten Ausschluss vom
Modul - eine Prifungsteilnahme ist
dann nicht méglich.

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
1 semester[s]

Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Vorlesung Physische Geographie 1
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 4,00

ECTS Credits: 6.0
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Literature:
Weischet, W. & W.Endlicher (2012): Einfiihrung in die Klimatologie. 8. Aufl. Borntraeger. Berlin-Stuttgart.

Zepp, H. (2014): Geomorphologie. 6. Aufl. UTB. Paderborn.
Fohrer, N. et al. (2016): Hydrologie. UTB basics, Stuttgart.

Gebhardt H., Glaser R., Radtke U., Reuber P. (Hg.)(2016): Geographie: Physische Geographie und
Humangeographie. 2. Aufl. Heidelberg.

Part of the Module: Proseminar Physische Geographie 1
Mode of Instruction: intermediate seminar

Language: German

Frequency: each winter semester

Contact Hours: 2,00

ECTS Credits: 3.0

Examination
Physische Geographie 1 (9 LP)
written exam / length of examination: 90 minutes, graded

Valid Sommersemester 2026 - Printed 22.04.2026

50



Module GEO-1022

Module GEO-1022: Physical Geography 2 9 ECTS/LP
Physische Geographie 2 - 9LP

Version 1.3.0 (since WS15/16)
Person responsible for module: Dr. Philipp Stojakowits

Contents:

Gegenstand der Pflichtvorlesung sind die Grundlagen der physisch-geographischen Teilgebiete Bodengeographie,
Biogeographie und geotkologische Zonen der Erde. Im begleitenden Proseminar, das in mehrfachen Parallelkursen
angeboten wird, werden Inhalte aus der Pflichtvorlesung aufgegriffen und ergénzend behandelt. Eigenstandige
Erarbeitung oder vertiefung eines umgrnzten Stoffbereichs anhand von wissenschaftlicher Literatur. Verfassen eines
wissenschatftlich fundierten Berichts in Form einer Hausarbeit sowie deren Prasentation im Proseminar.

Learning Outcomes / Competences:

Nach Abschluss dieses Moduls haben die Studierenden einen Uberblick iiber die zweiten drei Teilgebiete der
Physischen Geographie und kennen die grundlegenden Begriffe, Konzepte, Modelle und Methoden der Bodenkunde,
Biogeographie sowie der Geotkologischen Zonen der Erde. Sie besitzen erweitertes Fachwissen in einem dieser
Teilbereiche und kénnen dieses Fachwissen schriftlich und mindlich kommunizieren. Sie sind in der Lage,
charakteristische Fragestellungen der Physischen Geographie mit dem korrekten Fachvokabular zu bearbeiten und
die Losungsansétze fir Probleme aus diesen Themenbereichen in einzelnen Fallen zu erlautern.

Workload:

Total: 270 h

90 h lecture (attendance)

30 h preparation of written term papers (self-study)
90 h studying of course content (self-study)

60 h exam preparation (self-study)

Conditions: Credit Requirements:
keine Prufungsleistung: Klausur

Studienleistung: Teilnahme und aktive
Mitarbeit, Referat und Hausarbeit

im Proseminar. Im digitalen

Semester sind die Bedingungen den
Méoglichkeiten angepasst.

Hinweis: Plagiat in der Hausarbeit
fuhrt zum direkten Ausschluss vom
Modul - eine Prifungsteilnahme ist
dann nicht méglich.

Frequency: each summer semester |[Recommended Semester: Minimal Duration of the Module:
1 semester[s]

Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Vorlesung Physische Geographie 2
Mode of Instruction: lecture

Language: German

Frequency: each summer semester

Contact Hours: 4,00
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Literature:
Gebhardt H., Glaser R., Radtke U., Reuber P. (Hg.)(2016): Geographie: Physische Geographie und
Humangeographie. 2. Aufl. Heidelberg.

Scheffer,F. & P. Schachtschabel (2010): Lehrbuch der Bodenkunde. 16. Aufl. Spektrum. 569 S.
Glawion, R. et al. (2012): Biogeographie. Westermann. 400 S.
Schultz, J. (2010): Okozonen. UTB. 128 S.

Assigned Courses:

Grundkursvorlesung Physische Geographie 2 (lecture)
*(in attendance) *

Part of the Module: Proseminar Physische Geographie 2
Mode of Instruction: intermediate seminar

Language: German

Frequency: each summer semester

Contact Hours: 2,00

Assigned Courses:

1. Proseminar zur Vorlesung: Physische Geographie 2 (intermediate seminar)
*(in attendance) *

2. Proseminar zur Vorlesung: Physische Geographie 2 (intermediate seminar)
*(in attendance) *

3. Proseminar zur Vorlesung: Physische Geographie 2 (intermediate seminar)
*(in attendance) *

4. Proseminar zur Vorlesung: Physische Geographie 2 (intermediate seminar)
*(in attendance) *

5. Proseminar zur Vorlesung: Physische Geographie 2 (intermediate seminar)
*(in attendance) *

6. Proseminar zur Vorlesung: Physische Geographie 2 (intermediate seminar)
*(in attendance) *

7. Proseminar zur Vorlesung: Physische Geographie 2 (intermediate seminar)
*(in attendance) *

Examination
Physische Geographie 2 (9 LP)
written exam / length of examination: 90 minutes, graded
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Module GEO-1011: Human Geography 1 9 ECTS/LP
Humangeographie 1 9LP

Version 1.2.0 (since WS15/16)
Person responsible for module: Dr. Andreas Benz

Contents:

Stadtgeographie: Stadtgeographie und ihr Forschungsfeld, Geschichte der Stadt und Stadtplanung, globale
Verstadterung, Modelle und Leithilder der Stadtentwicklung, die kapitalistische und die sozialistische Stadt, Stadt
und Globalisierung, urbane Ungleichheit und Informalitat, urbane Konflikte und Sicherheit, urbane Okologie und
Gesundheit, urbane Infrastruktur und Digitalisierung, Stadtisches Regieren, Gentrifizierung und Recht auf Stadt, die
klimagerechte Stadt.

Wirtschaftsgeographie: Zentrale Fragestellungen, theoretische Grundkonzeptionen, Modelle sowie forschungs-
und anwendungsseitige Bezlige; regionale Wachstums- und Entwicklungstheorien, Disparitaten, globale
Wertschopfungsketten, Kritikalitdtsbetrachtung von Ressourcenkreislaufen, Einzelhandelsentwicklung und
Konsumforschung, praktische Anwendungsbeziige zu Standort- und Wirtschaftspolitik sowie Wirtschaftsforderung.

2: Vertiefung und Erganzung der Inhalte der Vorlesung im Proseminar

Learning Outcomes / Competences:
Fachlich:

Nach Abschluss dieses Moduls haben die Studierenden strukturierte Kenntnisse Uber zentrale Themengebiete
und Fragestellungen, Konzepte, Modelle und Methoden der Stadt- und Wirtschaftgeographie. Sie verfigen tUber
Kenntnisse und Verstandnis in diesen Teilbereichen und kénnen dieses Wissen anwenden, Inhalte vergleichen,
Sachverhalte umschreiben, gegeniberstellen und erklaren. Sie sind in der Lage, klassische Fragestellungen
aus Teilgebieten der Humangeographie mit dem korrekten Fachvokabular zu klassifizieren, zu analysieren und
Losungsansatze fur Probleme aus diesen Themenbereichen in einzelnen Féllen zu schlussfolgern.

Schlusselqualifikationen: Fertigkeit zur verstandlichen Darstellung und Dokumentation von Fachinhalten.

Die Studierenden verfligen Uber grundlegende Kenntnisse in den oben genannten Teilbereichen. Die Studierenden
begreifen geographische Prozesse als komplexes Zusammenwirken fachlicher Faktoren.

Methodisch:

Die Studierenden lernen, auch langere Instruktionsphasen konzentriert zu verfolgen und eigenstandige Mitschriften
anzufertigen. Sie kdnnen mit fachwissenschaftlicher Grundlagenliteratur selbstdndig umgehen und wissen diese im
Rahmen der Vor- bzw. Nachbereitung von Lehrveranstaltungen erfolgreich zu nutzen.

Sozial/personal:

Die Studierenden lernen grundlegende Formen wissenschaftlicher Kommunikation kennen. Sie erfassen die
Differenz ihrer alltagsweltlichen Vorerfahrung und wissenschaftlichem Arbeiten. Fachliche Neugier wird geweckt,
wissenschaftliche Positionen kénnen eingeordnet werden.

Schlusselqualifikationen: Fertigkeit zur verstandlichen Darstellung und Dokumentation von Fachinhalten im
Proseminar, grundlegender Umgang mit Fachliteratur.

Workload:

Total: 270 h

Conditions: Credit Requirements:
keine Prufungsleistung: Klausur

Studienleistung: Teilnahme und aktive
Mitarbeit, Referat und Hausarbeit im
Proseminar.

Hinweis: Plagiat in der Hausarbeit
fahrt zum direkten Ausschluss vom
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Modul - eine Prifungsteilnahme ist
dann nicht mdéglich.

Frequency: each winter semester

Recommended Semester:
1.

Minimal Duration of the Module:
1 semester[s]

Contact Hours:
6,00

Repeat Exams Permitted:
according to the examination
regulations of the study program

Parts of the Module

Mode of Instruction: lecture
Language: German

Frequency: each winter semester
Contact Hours: 4,00

Part of the Module: Humangeographie 1 (Vorlesung)

Contents:

Sozial-, Bevdlkerungs- und Kulturgeographie, Disziplingeschichte, zentrale Fragestellungen, Kraftelehre,
theoretische Grundkonzeptionen, Modelle, sowie forschungs- und anwendungsseitige Bezlge,
Wirtschaftsgeographie, regionale Wachstums- und Entwicklungstheorien, praktische Anwendungsbeziige zu
Wirtschaftspolitik und -férderung

Literature:

Gebhardt H., Glaser R., Radtke U., Reuber P. (Hg.)(2016): Geographie: Physische Geographie und
Humangeographie. 2. Aufl. Heidelberg.

Language: German
Frequency: each winter semester
Contact Hours: 2,00

Part of the Module: Humangeographie 1 (Proseminar)
Mode of Instruction: intermediate seminar

Learning Outcome:

Eigenstandige Aufarbeitung und Vertiefung eines umgrenzten Stoffbereichs anhand von wissenschaftlicher
Literatur. Verfassen eines wissenschaftlich fundierten Berichts in Form einer Hausarbeit sowie Prasentation der
Inhalte der Hausarbeit vor Kollegen. Nachweis des wissenschaftlichen Arbeitens.

Examination

HG1 9 Humangeographie 1 (9LP)
written exam / length of examination: 90 minutes, graded
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Module GEO-1014: Human Geography 2 9 ECTS/LP
Humangeographie 2 9LP

Version 1.2.0 (since WS15/16)
Person responsible for module: Dr. Andreas Benz

Contents:

1. Bevolkerung und Migration, Gesellschaft und Umwelt, Raum und Macht, Geographien des Globalen

Sidens; zentrale Fragestellungen, theoretische Grundkonzeptionen, Modelle sowie forschungs- und
anwendungsrelevante Beziige; Bevolkerungszusammensetzung, -verteilung und -dynamik, demographische
Transformationsprozesse, Migrationsphanomene und -theorien, Ressourcengeographie, Politische Okologie,
Risikoforschung, Tourismus, Umweltpolitik, Perspektiven der Politischen Geographie, Governance, Territorien und
Grenzen, Konfliktforschung, Entwicklungsbegriff, -indikatoren und -theorien, Post Colonial Studies, Post Development,
Theorien mittlerer Reichweite, Ernahrungssicherung.

2. Vertiefung und Erganzung der Inhalte der Vorlesung im Proseminar.

Learning Outcomes / Competences:

Nach Abschluss dieses Moduls haben die Studierenden strukturierte Kenntnisse tber zentrale Themengebiete
und Fragestellungen, Konzepte, Modelle und Methoden der Bevdlkerungs- und Politischen Geographie sowie der
Gesellschaft-Umwelt-Forschung und der Geographischen Entwicklungsforschung. Sie verfiigen tiber Kenntnisse
und Verstandnis in diesen Teilbereichen und kdnnen dieses Wissen anwenden, Inhalte vergleichen, Sachverhalte
umschreiben, gegeniberstellen und erklaren. Sie sind in der Lage, klassische Fragestellungen aus Teilgebieten
der Humangeographie mit dem korrekten Fachvokabular zu klassifizieren, zu analysieren und Lésungsanséatze fur
Probleme aus diesen Themenbereichen in einzelnen Féllen zu schlussfolgern.

Schlusselqualifikationen: Fertigkeit zur verstandlichen Darstellung und Dokumentation von Fachinhalten im
Proseminar, grundlegender Umgang mit Fachliteratur.

Workload:
Total: 270 h
Conditions: Credit Requirements:
keine Prufungsleistung: Klausur
Studienleistung: Teilnahme und aktive
Mitarbeit, Referat und Hausarbeit im
Proseminar.
Hinweis: Plagiat in der Hausarbeit
fuhrt zum direkten Ausschluss vom
Modul - eine Prifungsteilnahme ist
dann nicht méglich.
Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
1. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Humangeographie 2 (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each summer semester

Contact Hours: 4,00
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Literature:
Gebhardt H., Glaser R., Radtke U., Reuber P. (Hg.)(2016): Geographie: Physische Geographie und
Humangeographie. 2. Aufl. Heidelberg.

Assigned Courses:

Grundkursvorlesung Humangeographie 2 (lecture)
*(in attendance) *

Part of the Module: Humangeographie 2 (Proseminar)
Mode of Instruction: intermediate seminar

Language: German

Frequency: each summer semester

Contact Hours: 2,00

Learning Outcome:
Eigenstandige Aufarbeitung und Vertiefung eines umgrenzten Stoffbereichs anhand von wissenschaftlicher
Literatur. Verfassen eines wissenschaftlich fundierten Berichts in Form einer Hausarbeit sowie Présentation der
Inhalte der Hausarbeit vor Kollegen. Nachweis des wissenschaftlichen Arbeitens.

Assigned Courses:

1. Proseminar zur Vorlesung: Humangeographie 2 (intermediate seminar)
*(in attendance) *

2. Proseminar zur Vorlesung: Humangeographie 2 (intermediate seminar)
*(in attendance) *

3. Proseminar zur Vorlesung: Humangeographie 2 (intermediate seminar)
*(in attendance) *

4. Proseminar zur Vorlesung: Humangeographie 2 (intermediate seminar)
*(in attendance) *

5. Proseminar zur Vorlesung: Humangeographie 2 (intermediate seminar)
*(in attendance) *

6. Proseminar zur Vorlesung: Humangeographie 2 (intermediate seminar)
*(in attendance) *

Examination
HG2 9 Humangeographie 2 (9 LP)
written exam / length of examination: 90 minutes, graded
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Module GEO-1005: Geoinformatics and Remote Sensing 6 ECTS/LP
Geoinformatik und Fernerkundung

Version 1.1.0 (since WS15/16)
Person responsible for module: Prof. Dr. Sabine Timpf

Contents:

Theoriebildung und Vertiefung der Methoden der geographischen Informationsverarbeitung: grundlegende Modelle
der Geoinformatik (Punkt, Polylinie, Polygon, Netzwerk, Oberflache) sowie Datenmodelle (Raster, Vektor), Erfassung
und Speicherung von Geodaten, Geodatenanalyse (Kartenalgebra, Netzwerkanalyse, Interpolation), analytische
Modellierung, Geschichte der Geoinformatik

Geschichte und physikalische Grundlagen der Fernerkundung, unterschiedlich aufgeloste Sensoren, Bildverarbeitung,
Strahlungstransport in verschiedenen Kompartimenten, Anwendungsfelder der Fernerkundung.

Learning Outcomes / Competences:
Die Studierenden sind in der Lage

1. die theoretischen und praktischen Grundlagen der digitalen Erfassung und Verarbeitung sowie insbesondere
der Analyse und Modellierung geographischer Informationen wiederzugeben, zu erlautern und teilweise
umzusetzen

2. die einem praktischen Problem angemessene Methode der Geodatenverarbeitung zu identifizieren und
durchzufuhren (bzw. deren Durchfiihrung zu leiten).

Remarks:
Das Modul besteht aus der Vorlesung Geoinformatk im WiSe sowie der Vorlesung Fernerkundung im WiSe. Die
Prufung ist jedes Semester vorgesehen. Eine separate Priifung der zwei Vorlesungsteile ist NICHT mdglich.

Workload:
Total: 180 h

Conditions:
Grundkenntnisse in GIS, wie sie z.B. im Modul GEO-1008 vermittelt werden.

Frequency: annually Recommended Semester: Minimal Duration of the Module:
2. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Geoinformatik (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Contents:
Dieses Lehrangebot bietet einen grundlegenden Uberblick tiber die Methoden der geographischen
Informationsverarbeitung von Geodaten tber Geoinformation zu Geowissen. Im Kurs werden die zentralen
Konzepte der Geoinformatik vorgestellt und mit Hilfe von interaktiven Elementen verstandlich gemacht. Wichtige
Themen sind grundlegende Modelle der Geoinformatik (Punkt, Linie, Flache, Netzwerk, Oberflache) sowie
Datenmodelle (Raster, Vektor), Erfassung und Speicherung von Geodaten, Geodatenanalyse (Kartenalgebra,
Interpolation, Puffer), Modellierung geographischer Prozesse und deren Umsetzung, moderne Methoden der
Visualisierung sowie Ursprung der Geoinformatik. In die Vorlesung Geoinformatik sind praktische Arbeitseinheiten
integriert.
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Literature:
Hinweise auf Literatur werden in den Vorlesungsfolien gegeben.

Part of the Module: Vorlesung Fernerkundung
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Contents:
Geschichte und physikalische Grundlagen der Fernerkundung, unterschiedlich aufgeléste Sensoren,

Bildverarbeitung, Strahlungstransport in verschiedenen Kompartimenten, Anwendungsfelder der Fernerkundung.

Examination

GIFE Geoinformatik und Fernerkundung
written exam / length of examination: 90 minutes
work period for assignment: 90 minutes, graded

Test Frequency:
each semester

Description:
Die Klausur besteht aus einem Teil Geoinformatik und einem Teil Fernerkundung, die zum gleichen Zeitpunkt
geschrieben und bewertet werden (Gesamtdauer 90 Minuten). Bei Nichtbestehen muss die gesamte Klausur
wiederholt werden; das Absolvieren einer Teilprifung ist nicht méglich. Die Klausur wird jedes Semester
angeboten (d.h. im Februar sowie im Juli/August) jeweils in der zweiten oder dritten Prifungswoche.
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Module GEO-1007: Geostatistics 7 ECTS/LP
Geostatistik 7LP

Version 1.1.0 (since WS15/16)
Person responsible for module: apl. Prof. Christoph Beck

Contents:

Die Vorlesung fuhrt in grundlegende Konzepte und Methoden der uni- und bivariaten Statistik, mit besonderer
Berilicksichtigung geographischer Fragestellungen, ein (deskriptive Statistik, Wahrscheinlichkeitsrechnung,
theoretische Verteilungen, Wahrscheinlichkeitsrechnung, Hypothesenprifung und Signifikanz, Statistische Test- und
Priifverfahren, Varianzanalyse, bivariate Korrelations- und Regressionsanalyse). In der begleitenden Ubung wird der
Stoff der Vorlesung anhand praktischer Beispiele vertieft. Dabei erfolgt die Einfihrung in die selbstandige statistische
Analyse geowissenschaftlicher Datensatze (z.B. Messungen, Analysen, selbst erhobene Daten, Modelldaten), unter
Verwendung adaquater Softwarepakete (R bzw. SPSS).

Learning Outcomes / Competences:
Fachlich:

Nach Abschluss dieses Moduls kennen die Studierenden die Grundbegriffe der Statistik. Sie haben einen
Uberblick tber grundlegende Konzepte und Methoden der uni- und bivariaten Statistik. Sie sind in der Lage,
wichtige Verfahren zur statistischen Datenanalyse in den Geowissenschaften zu erklaren und deren spezifische
Anwendungsmadglichkeiten zu erlautern.

Methodisch:

Die Studierenden kdnnen selbstandig adaquate Verfahrensweisen zur statistischen Analyse geowissenschaftlicher
Datensatze auswahlen, diese praktisch, mittels Einsatz entsprechender Softwarepakete (z.B. R, SPSS), anwenden,
zutreffende Schlussfolgerungen ziehen und die Ergebnisse problembezogen interpretieren.

Sozial/personal:

Die Studierenden lernen grundlegende Formen wissenschaftlicher Kommunikation kennen. Sie erfassen die Differenz
ihrer alltagsweltlichen statistischen Vorerfahrung und wissenschaftlicher Analyse. Fachliche Neugier flr statistische
Fragestellungen wird geweckt.

Workload:

Total: 210 h

30 h studying of course content through exercises / case studies (self-study)
60 h studying of course content (self-study)

60 h exam preparation (self-study)

60 h lecture and exercise course (attendance)

Conditions: Credit Requirements:
keine Bestehen der Modulpriifung
Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
1.-5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Geostatistik (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 2,00
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Literature:
Bahrenberg, G., Giese, E., Mevenkamp, N., Nipper, J., 2010. Statistische Methoden in der Geographie 1:
Univariate und bivariate Statistik. 5. Aufl., Berlin.

Part of the Module: Geostatistik (Ubung)
Mode of Instruction: exercise course
Language: German

Frequency: each winter semester
Contact Hours: 2,00

Examination

GS Modulgesamtprifung Geostatistik
written exam / length of examination: 90 minutes, graded

Description:
Die Modulprifung ist fur das Ende des Wintersemesters vorgesehen und kann am Ende des Sommersemesters
wiederholt werden.
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Module GEO-1008: GIS/Cartography 1 6 ECTS/LP
GlS/Kartographie 1

Version 1.1.2 (since WS15/16)
Person responsible for module: apl. Prof. Andreas Philipp

Contents:

Die Vorlesung Kartographie beinhaltet begriffliche und geschichtliche Grundlagen der Kartographie, fuhrt in
Kartenprojektionen und Koordinatensysteme ein, behandelt Grundlagen der Vermessung und kartographischen
Darstellung sowie der Interpretation topographischer Karten. In der GIS-Ubung werden Daten digitalisiert und in einer
Karte dargestellt. Dabei wird ein GIS-Werkzeug eingefiihrt und genutzt.

Learning Outcomes / Competences:

Nach dem Besuch dieses Moduls sind die Studierenden in der Lage topographische Karten zu analysieren,

zu interpretieren und Darstellungsformen einzuordnen und zu bewerten. Sie haben die Fahigkeit erworben, in
Geographischen Informationssystemen die grundlegenden Verarbeitungsmethoden der Geoinformatik zu erklaren.
Die Studierenden kdnnen Geodaten selbstandig in angemessener Form mit Hilfe aktueller Softwaresysteme
verarbeiten sowie typische kartographische Produkte anfertigen.

Workload:

Total: 180 h

Conditions: Credit Requirements:

keine Bestehen der Modulpriifung

Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
from 2. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Vorlesung Kartographiel
Mode of Instruction: lecture

Language: German

Frequency: each summer semester

Contact Hours: 2,00

Assigned Courses:

Vorlesung Kartographie | (lecture)
*(in attendance) *

Part of the Module: GIS Ubung
Mode of Instruction: exercise course
Language: German / English
Frequency: each summer semester
Contact Hours: 2,00

Assigned Courses:

Ubung zu GIS/Kartographie - auf englisch (exercise course)
*(in attendance) *

Ubung zu GIS/Kartographie - auf englisch (exercise course)
*(in attendance) *
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Examination

Modulgesamtpriifung GIS/Kartographie 1
written exam / length of examination: 90 minutes, graded

Description:
Die Klausur wird jedes Semester angeboten (d.h. im Februar sowie im Juli) jeweils in der zweiten oder dritten
Prifungswoche.
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Module GEO-1011: Human Geography 1 9 ECTS/LP
Humangeographie 1 9LP

Version 1.2.0 (since WS15/16)
Person responsible for module: Dr. Andreas Benz

Contents:

Stadtgeographie: Stadtgeographie und ihr Forschungsfeld, Geschichte der Stadt und Stadtplanung, globale
Verstadterung, Modelle und Leithilder der Stadtentwicklung, die kapitalistische und die sozialistische Stadt, Stadt
und Globalisierung, urbane Ungleichheit und Informalitat, urbane Konflikte und Sicherheit, urbane Okologie und
Gesundheit, urbane Infrastruktur und Digitalisierung, Stadtisches Regieren, Gentrifizierung und Recht auf Stadt, die
klimagerechte Stadt.

Wirtschaftsgeographie: Zentrale Fragestellungen, theoretische Grundkonzeptionen, Modelle sowie forschungs-
und anwendungsseitige Bezlige; regionale Wachstums- und Entwicklungstheorien, Disparitaten, globale
Wertschopfungsketten, Kritikalitdtsbetrachtung von Ressourcenkreislaufen, Einzelhandelsentwicklung und
Konsumforschung, praktische Anwendungsbeziige zu Standort- und Wirtschaftspolitik sowie Wirtschaftsforderung.

2: Vertiefung und Erganzung der Inhalte der Vorlesung im Proseminar

Learning Outcomes / Competences:
Fachlich:

Nach Abschluss dieses Moduls haben die Studierenden strukturierte Kenntnisse Uber zentrale Themengebiete
und Fragestellungen, Konzepte, Modelle und Methoden der Stadt- und Wirtschaftgeographie. Sie verfigen tUber
Kenntnisse und Verstandnis in diesen Teilbereichen und kénnen dieses Wissen anwenden, Inhalte vergleichen,
Sachverhalte umschreiben, gegeniberstellen und erklaren. Sie sind in der Lage, klassische Fragestellungen
aus Teilgebieten der Humangeographie mit dem korrekten Fachvokabular zu klassifizieren, zu analysieren und
Losungsansatze fur Probleme aus diesen Themenbereichen in einzelnen Féllen zu schlussfolgern.

Schlusselqualifikationen: Fertigkeit zur verstandlichen Darstellung und Dokumentation von Fachinhalten.

Die Studierenden verfligen Uber grundlegende Kenntnisse in den oben genannten Teilbereichen. Die Studierenden
begreifen geographische Prozesse als komplexes Zusammenwirken fachlicher Faktoren.

Methodisch:

Die Studierenden lernen, auch langere Instruktionsphasen konzentriert zu verfolgen und eigenstandige Mitschriften
anzufertigen. Sie kdnnen mit fachwissenschaftlicher Grundlagenliteratur selbstdndig umgehen und wissen diese im
Rahmen der Vor- bzw. Nachbereitung von Lehrveranstaltungen erfolgreich zu nutzen.

Sozial/personal:

Die Studierenden lernen grundlegende Formen wissenschaftlicher Kommunikation kennen. Sie erfassen die
Differenz ihrer alltagsweltlichen Vorerfahrung und wissenschaftlichem Arbeiten. Fachliche Neugier wird geweckt,
wissenschaftliche Positionen kénnen eingeordnet werden.

Schlusselqualifikationen: Fertigkeit zur verstandlichen Darstellung und Dokumentation von Fachinhalten im
Proseminar, grundlegender Umgang mit Fachliteratur.

Workload:

Total: 270 h

Conditions: Credit Requirements:
keine Prufungsleistung: Klausur

Studienleistung: Teilnahme und aktive
Mitarbeit, Referat und Hausarbeit im
Proseminar.

Hinweis: Plagiat in der Hausarbeit
fahrt zum direkten Ausschluss vom
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Modul - eine Prifungsteilnahme ist
dann nicht mdéglich.

Frequency: each winter semester

Recommended Semester:
1.

Minimal Duration of the Module:
1 semester[s]

Contact Hours:
6,00

Repeat Exams Permitted:
according to the examination
regulations of the study program

Parts of the Module

Mode of Instruction: lecture
Language: German

Frequency: each winter semester
Contact Hours: 4,00

Part of the Module: Humangeographie 1 (Vorlesung)

Contents:

Sozial-, Bevdlkerungs- und Kulturgeographie, Disziplingeschichte, zentrale Fragestellungen, Kraftelehre,
theoretische Grundkonzeptionen, Modelle, sowie forschungs- und anwendungsseitige Bezlge,
Wirtschaftsgeographie, regionale Wachstums- und Entwicklungstheorien, praktische Anwendungsbeziige zu
Wirtschaftspolitik und -férderung

Literature:

Gebhardt H., Glaser R., Radtke U., Reuber P. (Hg.)(2016): Geographie: Physische Geographie und
Humangeographie. 2. Aufl. Heidelberg.

Language: German
Frequency: each winter semester
Contact Hours: 2,00

Part of the Module: Humangeographie 1 (Proseminar)
Mode of Instruction: intermediate seminar

Learning Outcome:

Eigenstandige Aufarbeitung und Vertiefung eines umgrenzten Stoffbereichs anhand von wissenschaftlicher
Literatur. Verfassen eines wissenschaftlich fundierten Berichts in Form einer Hausarbeit sowie Prasentation der
Inhalte der Hausarbeit vor Kollegen. Nachweis des wissenschaftlichen Arbeitens.

Examination

HG1 9 Humangeographie 1 (9LP)
written exam / length of examination: 90 minutes, graded
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Module GEO-1014: Human Geography 2 9 ECTS/LP
Humangeographie 2 9LP

Version 1.2.0 (since WS15/16)
Person responsible for module: Dr. Andreas Benz

Contents:

1. Bevolkerung und Migration, Gesellschaft und Umwelt, Raum und Macht, Geographien des Globalen

Sidens; zentrale Fragestellungen, theoretische Grundkonzeptionen, Modelle sowie forschungs- und
anwendungsrelevante Beziige; Bevolkerungszusammensetzung, -verteilung und -dynamik, demographische
Transformationsprozesse, Migrationsphanomene und -theorien, Ressourcengeographie, Politische Okologie,
Risikoforschung, Tourismus, Umweltpolitik, Perspektiven der Politischen Geographie, Governance, Territorien und
Grenzen, Konfliktforschung, Entwicklungsbegriff, -indikatoren und -theorien, Post Colonial Studies, Post Development,
Theorien mittlerer Reichweite, Ernahrungssicherung.

2. Vertiefung und Erganzung der Inhalte der Vorlesung im Proseminar.

Learning Outcomes / Competences:

Nach Abschluss dieses Moduls haben die Studierenden strukturierte Kenntnisse tber zentrale Themengebiete
und Fragestellungen, Konzepte, Modelle und Methoden der Bevdlkerungs- und Politischen Geographie sowie der
Gesellschaft-Umwelt-Forschung und der Geographischen Entwicklungsforschung. Sie verfiigen tiber Kenntnisse
und Verstandnis in diesen Teilbereichen und kdnnen dieses Wissen anwenden, Inhalte vergleichen, Sachverhalte
umschreiben, gegeniberstellen und erklaren. Sie sind in der Lage, klassische Fragestellungen aus Teilgebieten
der Humangeographie mit dem korrekten Fachvokabular zu klassifizieren, zu analysieren und Lésungsanséatze fur
Probleme aus diesen Themenbereichen in einzelnen Féllen zu schlussfolgern.

Schlusselqualifikationen: Fertigkeit zur verstandlichen Darstellung und Dokumentation von Fachinhalten im
Proseminar, grundlegender Umgang mit Fachliteratur.

Workload:
Total: 270 h
Conditions: Credit Requirements:
keine Prufungsleistung: Klausur
Studienleistung: Teilnahme und aktive
Mitarbeit, Referat und Hausarbeit im
Proseminar.
Hinweis: Plagiat in der Hausarbeit
fuhrt zum direkten Ausschluss vom
Modul - eine Prifungsteilnahme ist
dann nicht méglich.
Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
1. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Humangeographie 2 (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each summer semester

Contact Hours: 4,00
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Literature:
Gebhardt H., Glaser R., Radtke U., Reuber P. (Hg.)(2016): Geographie: Physische Geographie und
Humangeographie. 2. Aufl. Heidelberg.

Assigned Courses:

Grundkursvorlesung Humangeographie 2 (lecture)
*(in attendance) *

Part of the Module: Humangeographie 2 (Proseminar)
Mode of Instruction: intermediate seminar

Language: German

Frequency: each summer semester

Contact Hours: 2,00

Learning Outcome:
Eigenstandige Aufarbeitung und Vertiefung eines umgrenzten Stoffbereichs anhand von wissenschaftlicher
Literatur. Verfassen eines wissenschaftlich fundierten Berichts in Form einer Hausarbeit sowie Présentation der
Inhalte der Hausarbeit vor Kollegen. Nachweis des wissenschaftlichen Arbeitens.

Assigned Courses:

1. Proseminar zur Vorlesung: Humangeographie 2 (intermediate seminar)
*(in attendance) *

2. Proseminar zur Vorlesung: Humangeographie 2 (intermediate seminar)
*(in attendance) *

3. Proseminar zur Vorlesung: Humangeographie 2 (intermediate seminar)
*(in attendance) *

4. Proseminar zur Vorlesung: Humangeographie 2 (intermediate seminar)
*(in attendance) *

5. Proseminar zur Vorlesung: Humangeographie 2 (intermediate seminar)
*(in attendance) *

6. Proseminar zur Vorlesung: Humangeographie 2 (intermediate seminar)
*(in attendance) *

Examination
HG2 9 Humangeographie 2 (9 LP)
written exam / length of examination: 90 minutes, graded
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Module GEO-1019: Physical Geography 1 9 ECTS/LP
Physische Geographie 1 - 9LP

Version 1.6.0 (since WS15/16)
Person responsible for module: apl. Prof. Andreas Philipp

Contents:

Gegenstand der Pflichtvorlesung sind die Grundlagen der physisch-geographischen Teilgebiete Klimatologie,
Hydrogeographie und Geomorphologie. Im begleitenden Proseminar, das in mehrfachen Parallelkursen angeboten
wird, werden Inhalte aus der Pflichtvorlesung aufgegriffen und ergénzend behandelt. Eigenstandige Erarbeitung oder
Vertiefung eines umgrenzten Stoffbereichs anhand von wissenschaftlicher Literatur. Verfassen eines wissenschaftlich
fundierten Berichts in Form einer Hausarbeit sowie deren Présentation im Proseminar.

Learning Outcomes / Competences:

Nach Abschluss dieses Moduls haben die Studierenden einen Uberblick tiber die ersten drei Teilgebiete der
Physischen Geographie und kennen die grundlegenden Begriffe, Konzepte, Modelle und Methoden der Klimatologie,
Hydrogeographie Geomorphologie. Sie besitzen erweitertes Fachwissen in einem dieser Teilbereiche und kénnen
dieses Fachwissen schriftlich und mundlich kommunizieren. Sie sind in der Lage, charakteristische Fragestellungen
der Physischen Geographie mit dem korrekten Fachvokabular zu bearbeiten und die Lésungsansatze fiir Probleme
aus diesen Themenbereichen in einzelnen Féllen zu erlautern.

Workload:

Total: 270 h

60 h exam preparation (self-study)

90 h studying of course content (self-study)

30 h preparation of written term papers (self-study)
90 h lecture (attendance)

Conditions: Credit Requirements:
keine Prufungsleistung: Klausur

Studienleistung: Teilnahme und aktive
Mitarbeit, Referat und Hausarbeit

im Proseminar. Im digitalen

Semester sind die Bedingungen den
Méoglichkeiten angepasst.

Hinweis: Plagiat in der Hausarbeit

fuhrt zum direkten Ausschluss vom
Modul - eine Prifungsteilnahme ist
dann nicht méglich.

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
1 semester[s]

Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Vorlesung Physische Geographie 1
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 4,00

ECTS Credits: 6.0
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Literature:
Weischet, W. & W.Endlicher (2012): Einfiihrung in die Klimatologie. 8. Aufl. Borntraeger. Berlin-Stuttgart.

Zepp, H. (2014): Geomorphologie. 6. Aufl. UTB. Paderborn.
Fohrer, N. et al. (2016): Hydrologie. UTB basics, Stuttgart.

Gebhardt H., Glaser R., Radtke U., Reuber P. (Hg.)(2016): Geographie: Physische Geographie und
Humangeographie. 2. Aufl. Heidelberg.

Part of the Module: Proseminar Physische Geographie 1
Mode of Instruction: intermediate seminar

Language: German

Frequency: each winter semester

Contact Hours: 2,00

ECTS Credits: 3.0

Examination
Physische Geographie 1 (9 LP)
written exam / length of examination: 90 minutes, graded
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Module GEO-1022: Physical Geography 2 9 ECTS/LP
Physische Geographie 2 - 9LP

Version 1.3.0 (since WS15/16)
Person responsible for module: Dr. Philipp Stojakowits

Contents:

Gegenstand der Pflichtvorlesung sind die Grundlagen der physisch-geographischen Teilgebiete Bodengeographie,
Biogeographie und geotkologische Zonen der Erde. Im begleitenden Proseminar, das in mehrfachen Parallelkursen
angeboten wird, werden Inhalte aus der Pflichtvorlesung aufgegriffen und ergénzend behandelt. Eigenstandige
Erarbeitung oder vertiefung eines umgrnzten Stoffbereichs anhand von wissenschaftlicher Literatur. Verfassen eines
wissenschatftlich fundierten Berichts in Form einer Hausarbeit sowie deren Prasentation im Proseminar.

Learning Outcomes / Competences:

Nach Abschluss dieses Moduls haben die Studierenden einen Uberblick iiber die zweiten drei Teilgebiete der
Physischen Geographie und kennen die grundlegenden Begriffe, Konzepte, Modelle und Methoden der Bodenkunde,
Biogeographie sowie der Geotkologischen Zonen der Erde. Sie besitzen erweitertes Fachwissen in einem dieser
Teilbereiche und kénnen dieses Fachwissen schriftlich und mindlich kommunizieren. Sie sind in der Lage,
charakteristische Fragestellungen der Physischen Geographie mit dem korrekten Fachvokabular zu bearbeiten und
die Losungsansétze fir Probleme aus diesen Themenbereichen in einzelnen Fallen zu erlautern.

Workload:

Total: 270 h

90 h lecture (attendance)

30 h preparation of written term papers (self-study)
90 h studying of course content (self-study)

60 h exam preparation (self-study)

Conditions: Credit Requirements:
keine Prufungsleistung: Klausur

Studienleistung: Teilnahme und aktive
Mitarbeit, Referat und Hausarbeit

im Proseminar. Im digitalen

Semester sind die Bedingungen den
Méoglichkeiten angepasst.

Hinweis: Plagiat in der Hausarbeit
fuhrt zum direkten Ausschluss vom
Modul - eine Prifungsteilnahme ist
dann nicht méglich.

Frequency: each summer semester |[Recommended Semester: Minimal Duration of the Module:
1 semester[s]

Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Vorlesung Physische Geographie 2
Mode of Instruction: lecture

Language: German

Frequency: each summer semester

Contact Hours: 4,00
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Literature:
Gebhardt H., Glaser R., Radtke U., Reuber P. (Hg.)(2016): Geographie: Physische Geographie und
Humangeographie. 2. Aufl. Heidelberg.

Scheffer,F. & P. Schachtschabel (2010): Lehrbuch der Bodenkunde. 16. Aufl. Spektrum. 569 S.
Glawion, R. et al. (2012): Biogeographie. Westermann. 400 S.
Schultz, J. (2010): Okozonen. UTB. 128 S.

Assigned Courses:

Grundkursvorlesung Physische Geographie 2 (lecture)
*(in attendance) *

Part of the Module: Proseminar Physische Geographie 2
Mode of Instruction: intermediate seminar

Language: German

Frequency: each summer semester

Contact Hours: 2,00

Assigned Courses:

1. Proseminar zur Vorlesung: Physische Geographie 2 (intermediate seminar)
*(in attendance) *

2. Proseminar zur Vorlesung: Physische Geographie 2 (intermediate seminar)
*(in attendance) *

3. Proseminar zur Vorlesung: Physische Geographie 2 (intermediate seminar)
*(in attendance) *

4. Proseminar zur Vorlesung: Physische Geographie 2 (intermediate seminar)
*(in attendance) *

5. Proseminar zur Vorlesung: Physische Geographie 2 (intermediate seminar)
*(in attendance) *

6. Proseminar zur Vorlesung: Physische Geographie 2 (intermediate seminar)
*(in attendance) *

7. Proseminar zur Vorlesung: Physische Geographie 2 (intermediate seminar)
*(in attendance) *

Examination
Physische Geographie 2 (9 LP)
written exam / length of examination: 90 minutes, graded
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Module GEO-2048: GIS/Cartography 2 5 ECTS/LP
GlS/Kartographie 2

Version 1.1.0 (since WS15/16)
Person responsible for module: Prof. Dr. Jukka Krisp

Contents:

Einfiihrung in die thematische Kartographie und Entwicklungen der thematischen Kartographie, Mentale
Kartengenerierung, Physikalische Kartenherstellung, Kartennutzung, Kartenlesen, ,Thematisch-statistische Reliefs"
z.T. aktuelle Forschung in der angewandten Geoinformatik, Kartenanalyse, Karteninterpretation, Umsetzung
geostatistischer Daten in einer thematischen Karte mit einem geographischen Informationssystem (GIS)

Learning Outcomes / Competences:

Ziel des Moduls ist es Sachverhalte in kartographischer Form inhaltlich und methodisch angemessen graphisch
darzustellen und mit fachsprachlichen Begriffen zu beschreiben. Studierende entwickeln hier die Kompetenz im
Umgang, der Interpretation, sowie der eigenen Gestaltung von thematischen Karten mit einem geographischen
Informationssystem (GIS). Die Studierenden sind dann in der Lage, Geodaten in verschiedene kartographische
Produkte zu Uberfuhren. Sie kdnnen geographische Daten auswéahlen, klassifizieren und kombinieren, die sich zur
Darstellung in einer thematischen Karte darzustellen. Sie kdnnen ein GIS in Grundziigen anwenden, eine Basiskarte
anfertigen (digitalisieren und designen) und eine thematische Karte herstellen, die die gewahlten graphischen
Variablen am besten zur Geltung bringt.

Workload:
Total: 150 h
Conditions: Credit Requirements:
Vorl. Kartographie | Bestehen der Modulpriifung
GIS-Ubung
Geostatistik
Frequency: each winter semester bei [Recommended Semester: Minimal Duration of the Module:
Bedarf auch im SoSe 4. -8. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Ubung Kartographie 2
Mode of Instruction: lecture + exercise
Language: German

Frequency: each winter semester

Contact Hours: 2,00

ECTS Credits: 5.0

Contents:
Slocum T.A. et al.: Thematic Cartography and Geovisualization, Pearson Verlag
Hake, Grinreich, Meng: Kartographie, de Gruyter Verlag

Assigned Courses:

Geoinformationssysteme und Kartographie Il (Gruppe 1) - auf englisch (lecture + exercise)
*(in attendance) *

Geoinformationssysteme und Kartographie Il (Gruppe 2) - auf englisch (lecture + exercise)
*(in attendance) *

Geoinformationssysteme und Kartographie Il (Gruppe 3) (lecture + exercise)
*(in attendance) *
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Geoinformationssysteme und Kartographie Il (Gruppe 4) - auf englisch (lecture + exercise)
*(in attendance) *

Examination
GIS/Kartographie 2

practical exam, Hausarbeit, Bericht, graded
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Module GEO-2069

Regionale Geographie - 5LP

Module GEO-2069: Regional Geography

5 ECTS/LP

Version 1.1.0 (since WS15/16)

Person responsible for module: Dr. Florian Wilken

Contents:

Die Vorlesung behandelt die Raummuster und raumwirksamen Faktoren und Prozesse der Physischen- und
Humangeographie fur die Region Mitteleuropa auf verschiedenen Zeitskalen. Dazu werden sektorale und regionale
Beispiele herangezogen und vertiefend vorgestellt, analysiert und interpretiert.

Learning Outcomes / Competences:
Physische Geographie: Die Studierenden kdnnen Raume in der Karte zuordenen und Verbreitungsmuster von
Geofaktoren erklaren. Sie kdnnen die wesentlichen Prozesse identifizieren, analysieren und kombinieren, die

die aktuelle Verbreitung der Geofaktoren bestimmen. Damit sind sie in der Lage, Lésungen beispielsweise fur
Nutzungskonflikte zu entwickeln und vorzuschlagen.

Humangeographie: Die Studierenden sind in der Lage, Bevdlkerungs-, Siedlungs- und Wirtschaftsdynamiken
Mitteleuropas zu erklaren sowie den Sinn und Zweck regionaler Geographie zu reflektieren.

Workload:
Total: 150 h

Conditions:

Empfohlen: Grundlagenmodule in Physischer Geographie 1 und 2 und
Humangeographie 1 und 2 abgeschlossen und bestanden

Mindestanforderung: aus beiden Fachrichtungen jeweils ein
Grundlangenmodul abgeschlossen und bestanden

Credit Requirements:
Bestehen der Modulprufung

Frequency: each winter semester

Recommended Semester:
3.-5.

Minimal Duration of the Module:
1 semester[s]

Contact Hours:
2,00

Repeat Exams Permitted:
according to the examination
regulations of the study program

Parts of the Module

Mode of Instruction: lecture
Language: German

Frequency: each winter semester
Contact Hours: 2,00

ECTS Credits: 5.0

Part of the Module: Vorlesung Europa/Mitteleuropa

Examination

Regionale Geographie (BScGeo 5 LP)
written exam / length of examination: 90 minutes, graded
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Module GEO-2072: Special Methods of Human Geography 5 ECTS/LP
Spezielle Methoden der Humangeographie

Version 1.2.0 (since WS15/16)
Person responsible for module: Dr. Niklas Vélkening

Contents:
Grundlagen, Anwendung und Ergebnisinterpretation spezifischer qualitativer und quantitativer Methoden der
empirischen Humangeographie. Forschungsablauf, Forschungsethik und Positionalitat der Wissensproduktion.

Quantitativ-analytische Methoden: Standardisierte Datenerhebung, Zahlungen, Befragungen, Erstellung
standardisierter Fragebdgen

Interpretativ-verstehende Verfahren: Teilnehmende Beobachtung, qualitative und narrative Interviews, Erstellung von
Interviewleitfaden, Aufbereitung und Auswertung qualitativer Daten, Transkriptionsverfahren, Kodieren, Typisieren,
Interpretieren, Text- und Medienanalyse.

Diskursanalyse: Theoretische Grundlagen, Fragestellungen, Analyseverfahren.

Learning Outcomes / Competences:
Fachlich:

Nach dem Besuch dieses Moduls kennen die Studierenden wichtige Untersuchungsmethoden der Humangeographie
und kénnen die spezifischen Vorgehensweisen erklaren. Sie sind in der Lage problembezogen addquate Methoden
auszuwahlen, anzuwenden und die erhobenen Daten zu analysieren und zu interpretieren sowie die entsprechenden
Untersuchungsergebnisse zu prasentieren.

Methodisch:

Die Studierenden lernen, auch langere Instruktionsphasen konzentriert zu verfolgen und das Erlernte erfolgreich
umzusetzen. Sie kénnen mit fachwissenschaftlicher Literatur zu Methoden der Geographie selbstandig umgehen und
wissen diese im Rahmen der Vor- bzw. Nachbereitung der Lehrveranstaltung erfolgreich zu nutzen.

Sozial/personal:

Die Studierenden lernen grundlegende Formen wissenschaftlicher Kommunikation kennen. Sie Uben planmé&Riges
Vorgehen zur Zoelerreichung. Beim gemeinsamen Erarbeiten und Anwenden von speziellen Methoden in der
Praxis wird die Teamfahigkeit gestarkt. Sie kdnnen kooperativ in Gruppen arbeiten, dabei wertschatzendes
Gruppenverhalten zeigen sowie konstruktives Feedback erhalten und geben.

Remarks:

Die Speziellen Methoden kénnen in der Physischen Geographie oder Humangeographie belegt werden. Bitte
beachten Sie, dass Sie nach der Anmeldung zur Priifung die "Wahl" im Wahlpflichtmodul getroffen haben und auch
im Fall des Nicht-Teilnahme an der Klausur oder Nicht-Bestehens der Prifung die Wahl weiterhin im Prufungsamt
vermerkt ist.

Ein spéaterer Wechsel von SMP zu SMH oder umgekehrt ist nur auf Antrag im Priifungsamt moglich.

Workload:

Total: 150 h

30 h exam preparation (self-study)

90 h studying of course content using provided materials (self-study)
30 h preparation of presentations (self-study)

Conditions: Credit Requirements:

none Bestehen der Modulpriifung

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
3.-5. 1 semester[s]

Valid Sommersemester 2026 - Printed 22.04.2026

74



Module GEO-2072

Contact Hours:
2,00

Repeat Exams Permitted:
according to the examination
regulations of the study program

Parts of the Module

Mode of Instruction: lecture
Language: German

Frequency: each winter semester
Contact Hours: 2,00

ECTS Credits: 5.0

Part of the Module: Vorlesung Spezielle Methoden der Humangeographie

Examination

Test Frequency:
only in the winter semester

Spezielle Methoden der Humangeographie
written exam / length of examination: 90 minutes, graded
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Module GEO-2073: Special Methods of Physical Geography 5 ECTS/LP
Spezielle Methoden der Physischen Geographie

Version 2.0.0 (since WS22/23)
Person responsible for module: apl. Prof. Christoph Beck

Contents:
Basics, application and interpretation of results of specific qualitative and quantitative investigation methods from the
various sub-areas of physical geography.

Field methods: e.g. soil assessment, runoff measurement, site climate recording, vegetation mapping. Laboratory
methods: e.g. determination of soil type, analysis of water components, pollen analysis. IT-supported data analysis
and modelling: e.g. runoff modelling, numerical climate modelling, statistical analysis of geoscientific data sets.

Learning Outcomes / Competences:

After attending this module, the students know important methods of investigation in physical geography and can
explain the specific procedures. They are able to select and apply appropriate methods in relation to the problem and
to interpret the corresponding analysis results.

Remarks:

Workload:

Total: 150 h

60 h studying of course content using provided materials (self-study)
60 h (self-study)

30 h (attendance)

Conditions: Credit Requirements:
none for exchange students Pass the module exam
Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
3.-5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Vorlesung Spezielle Methoden der Physischen Geographie
Mode of Instruction: lecture

Language: German / English

Frequency: each winter semester

Contact Hours: 2,00

ECTS Credits: 5.0

Examination
Spezielle Methoden der Physischen Geographie
written exam / length of examination: 90 minutes, graded
Test Frequency:
each semester
Description:
short scientific term paper, practical exercise or short report
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Module GEO-3080

Aktuelle Themen der Geoinformatik

Module GEO-3080: Selected Topics in Geoinformatics 6 ECTS/LP

Version 2.0.0 (since WS15/16)
Person responsible for module: Prof. Dr. Sabine Timpf

Contents:
Das Modul besteht aus einer Veranstaltung.

Learning Outcomes / Competences:

Nach Besuch dieses Moduls kennen die Studierenden die aktuelle Literatur zum Themengebiet und kénnen die
Fortschritte der Forschung im Vergleich zu den Grundlagen erkennen. Sie sind in der Lage ein spezielles Teilgebiet
schriftlich und mundlich zu vertreten sowie die Erkenntnisse daraus anzuwenden. Sofern Software zum Thema
existiert, kennen Sie die Vor- und Nachteile und damit deren Einsatzmdglichkeiten. Sie haben mit der Software ein
Teilgebiet bearbeitet und kénnen die Ergebnisse wissenschaftlich einordnen.

Schlusselqualifikationen: Kommunikationsfahigkeit, Problemlésekompetenz, Forschungskompetenz

Workload:

Total: 180 h

30 h lecture (attendance)

75 h studying of course content using literarture (self-study)

75 h studying of course content using provided materials (self-study)

Conditions: Credit Requirements:

Die folgenden Grundlagenmodule miissen bestanden sein: Geoinformatik, Aktive Mitarbeit. Modulprifung.
Kartographie, Informatik | und Il, Programmierkurs, Humangeographie | und I,
Physische Geographie | und Il.

Frequency: as needed Recommended Semester: Minimal Duration of the Module:
4. -8. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Aktuelle Themen der Geoinformatik
Mode of Instruction: seminar

Language: German / English

Frequency: bi-annually

Contact Hours: 2,00

ECTS Credits: 6.0

Contents:
Die Inhalte dieser Veranstaltung richten sich nach aktuellen Forschungsproblemen, z.B. Projekte zur
Fussgangernavigation, zur Geosimulation von Prozessen, zu Location-based Services fir die multimodale
Navigation sowie Anwendungen im Bereich AgentAnalyst.

Literature:
Je nach Themenwahl.

Examination
Aktuelle Themen der Geoinformatik
oral exam, oder Projektbericht, graded
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Module PHI-0002: Basic Module Methods 10 ECTS/LP
Basismodul Methodik

Version 1.0.0 (since WS15/16)
Person responsible for module: Prof. Dr. Uwe Voigt

Contents:

Das Basismodul Methodik dient der Einfihrung in zentrale Themen, Denkweisen und
Methoden der Philosophie anhand klassischer Textbeispiele unterschiedlicher Epochen
und Disziplinen sowie der Einlibung in die formale ErschlieBung, Analyse und Kritik
argumentierender Sachtexte.

Learning Outcomes / Competences:

Das Modul vermittelt exemplarische Grundkenntnisse uber die Vielgestaltigkeit und
Eigenart typischer Texte, Themen und Positionen der Philosophie, Uber
formalwissenschaftliche Grundlagen zur eigenstandigen Bearbeitung ausgewahlter
Fragestellungen und tber die Anwendung formaler Grundregeln des logisch korrekten
Argumentierens.

Remarks:

BA Philosophie Hauptfach (120 LP)

BA Philosophie Nebenfach (60 LP)

BA Philosophie im Wahlbereich (30 LP)*

* Nicht belegbar fiir Studierende, die zugleich Philosophie im Nebenfach studieren.

** Werden im Wahlbereich mehrere Facher kombiniert, kann das Modul durch LV in anderen Fachern ersetzt werden.

Fir Moduldetails beachten Sie bitte auch den Leitfaden fur alle Studiengénge:

https://www.uni-augsburg.de/de/fakultaet/philsoz/fakultat/philosophie/leitfaden/

Workload:

Total: 300 h

Conditions: Credit Requirements:

none Bestehen der Modulprufung

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
1.-2. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Einfihrung in das philosophische Denken
Mode of Instruction: intermediate seminar

Language: German

Frequency: each semester

Contact Hours: 2,00

ECTS Credits: 5.0

Assigned Courses:

Einfihrung in das philosophische Denken (HF/NF) (intermediate seminar)
*(in attendance) *
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Examination

module exam, kleine Hausarbeit, graded
Test Frequency:
each semester

PHI-0002 Basismodul: Einfihrung in das philosophische Denken

Parts of the Module

Part of the Module: Einfihrung in die formale Logik
Mode of Instruction: exercise course

Language: German

Frequency: each semester

Contact Hours: 2,00

ECTS Credits: 5.0

Assigned Courses:

Einfuhrung in die formale Logik (exercise course)
*(online/digital) *

Examination
PHI-0002 Basismodul: Einfihrung in die formale Logik
written exam / length of examination: 90 minutes, graded
Test Frequency:
each semester
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Text und Diskurs

Module PHI-0006: Text and Discourse 12 ECTS/LP

Version 1.0.0 (since WS15/16)
Person responsible for module: Dr. phil. Thomas Heichele

Contents:

Die Seminare dienen der gemeinsamen Erarbeitung philosophischer Priméartexte oder
der gemeinsamen Auseinandersetzung mit aktuellen Themen der theoretischen
Philosophie, der allgemeinen Ethik und der angewandten Ethik. Sie fihren heran an die
eigenstandige Bearbeitung ausgewahlter Texte und Themen, an die Préasentation
eigener Arbeitsergebnisse und an die Abfassung eigener wissenschaftlicher Beitrage.

Learning Outcomes / Competences:

Das Modul vermittelt Grundfahigkeiten zur eingehenden ErschlieRung von
Quellentexten unterschiedlicher Richtungen und Gattungen, zum sachgerechten
Umgang mit den einschlagigen Begrifflichkeiten und Argumentationen der jeweiligen
Fachdebatten und zu eigensténdigen Recherchen, kritischen Auswertungen und
Darlegungen eigener Arbeitsergebnisse in mindlicher und schriftlicher Form.

Remarks:
Fur dieses Modul kénnen alle Lehrveranstaltungen gewahlt werden, die in den aktuellen Ankiindigungen mit der
entsprechenden Signatur gekennzeichnet sind.

Fir Moduldetails beachten Sie bitte auch den Leitfaden fur alle Studiengange:

https://www.uni-augsburg.de/de/fakultaet/philsoz/fakultat/philosophie/leitfaden/

Workload:

Total: 360 h

Conditions: Credit Requirements:
ACHTUNG: Die Studierenden, die bereits in ihrem Bachelorstudium das Bestehen der Modulpriifung

Modul "PHI-0005 Text und Diskurs" im Erg&nzungsbereich gewahlt haben,
kdnnen dieses Modul im Master nicht noch einmal belegen.

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
2.-4. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Geschichte der Philosophie
Mode of Instruction: seminar

Language: German

Frequency: each semester

Contact Hours: 2,00

Assigned Courses:

Metaphysik der Naturwissenschaften - Im Spannungsfeld von Kausalitat, Gesetz und Regularitat (seminar)
*(in attendance) *

Theodor Lessing (1872-1933): Unheilsprophet, Kulturkritiker, Okophilosoph und Stoérenfried (advanced
seminar)
*(in attendance) *
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Part of the Module: Theoretische Philosophie
Mode of Instruction: seminar

Language: German

Frequency: each semester

Contact Hours: 2,00

Assigned Courses:

Andere Welten denken. Philosophische und literarische Utopien und die Frage nach Natur und Umwelt
(seminar)
*(in attendance) *

Gegenwartige Debatten in der Philosophie des Geistes (Blockseminar) (seminar)
*(in attendance) *

Hoffnung und Zuversicht in Zeiten der Krise?! (advanced seminar)
*(in attendance) *

Logik der Fehlschlisse - Fehlschliisse der Logik (online vhb-Kurs)
*(online/digital) *
Ludwig Wittgenstein: Tractatus logico-philosophicus (seminar)

*(in attendance) *

Mensch, Maschine, Entfremdung — Philosophische Perspektiven auf die Alltagsdurchdringung von KI
(seminar)
*(in attendance) *

Metaphysik der Naturwissenschaften - Im Spannungsfeld von Kausalitat, Gesetz und Regularitat (seminar)
*(in attendance) *

Mind in the World - Klassiker der analytischen Leib-Seele Debatte (seminar)
*(in attendance) *

Part of the Module: Philosophische Ethik
Mode of Instruction: seminar

Language: German

Frequency: each semester

Contact Hours: 2,00

Assigned Courses:

Epistemische Ungerechtigkeit (seminar)
*(in attendance) *

Gegenwartige Debatten in der Philosophie des Geistes (Blockseminar) (seminar)
*(in attendance) *

Sozialkritik und sozialer Wandel (seminar)
*(in attendance) *

Examination
PHI-0006 Aufbaumodul: Text und Diskurs
term paper, graded
Test Frequency:
each semester
Description:
Modulgesamtpriifung: 1 Hausarbeit zu einem Thema aus einem der Seminare
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Module PHI-0003: Basic Module Overview 8 ECTS/LP
Basismodul Uberblick
Version 1.0.0 (since WS15/16)
Person responsible for module: Prof. Dr. Uwe Voigt
Contents:
Die Vorlesungen zu den Hauptepochen der Philosophiegeschichte geben einen ersten
allgemeinen Uberblick tiber maRgebliche Werke, Themen und Positionen der
abendlandischen Philosophie. Sie fiihren an die eigene vertiefende Lektilire der Texte,
an die fachliche Auseinandersetzung mit den behandelten Themen und an eine
sachgerechte Anwendung klassischer Lehrstlicke auf aktuelle Debatten heran.
Learning Outcomes / Competences:
Das Modul vermittelt exemplarische Grundkenntnisse uUber charakteristische
Fragestellungen und Entwicklungen zweier Epochen der Philosophiegeschichte sowie
Uber die Besonderheiten der Quellenlage, typischer Textgattungen und des
Forschungsstandes
Remarks:
Fir Moduldetails beachten Sie bitte auch den Leitfaden fur alle Studiengénge:
https://www.uni-augsburg.de/de/fakultaet/philsoz/fakultat/philosophie/leitfaden/
Workload:
Total: 240 h
Conditions: Credit Requirements:
keine Bestehen der Modulprufung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
1.-2. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module
Part of the Module: Geschichte der Philosophie Epoche |
Mode of Instruction: lecture
Language: German
Frequency: each semester
Contact Hours: 2,00
Assigned Courses:
Einfuhrung in die Philosophie der Gegenwart (lecture)

*(in attendance) *
Philosophiegeschichte des Mittelalters (lecture)

*(in attendance) *
Part of the Module: Geschichte der Philosophie Epoche Il
Mode of Instruction: lecture
Language: German
Frequency: each semester
Contact Hours: 2,00
Assigned Courses:
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Einfuhrung in die Philosophie der Gegenwart (lecture)
*(in attendance) *

Philosophiegeschichte des Mittelalters (lecture)
*(in attendance) *

Examination

PHI-0003 Basismodul Uberblick
module exam, Modulgesamtpriifung Giber zwei Epochen der Philosophie: mundliche Prifung (30 min) oder
Klausur (2 h), graded

Test Frequency:
each semester
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Module PHI-0004: Theoretical Philosophy 8 ECTS/LP
Theoretische Philosophie
Version 1.0.0 (since WS15/16)
Person responsible for module: Prof. Dr. Uwe Voigt
Contents:
Die Vorlesungen zu den Hauptdisziplinen der Theoretischen Philosophie (Erkenntnis-
und Wissenschaftstheorie, Sprachphilosophie, Philosophie des Geistes, Metaphysik,
Naturphilosophie, Religionsphilosophie, u.a.m.) geben einen ersten allgemeinen
Uberblick iiber maRgebliche Autoren, Fragestellungen und Positionen der jeweiligen
fachlichen Diskussion. Sie fuhren heran an die eigene Auseinandersetzung mit
einschlagigen Beitrdgen und an eine sachgerechte Anwendung systematischer
Einsichten auf klassische Lehrstiicke der Philosophie und auf interdisziplindre Debatten.
Learning Outcomes / Competences:
Das Modul vermittelt exemplarische Grundkenntnisse tber maf3gebliche Methoden,
Themen und Positionen zweier Hauptdisziplinen der theoretischen Philosophie und
leitet an zum sach- und methodengerechten Umgang mit typischen Fragestellungen der
einschlagigen Diskurse.
Remarks:
Fir Moduldetails beachten Sie bitte auch den Leitfaden fur alle Studiengange:
https://www.uni-augsburg.de/de/fakultaet/philsoz/fakultat/philosophie/leitfaden/
Workload:
Total: 240 h
Conditions: Credit Requirements:
keine Bestehen der Modulpriifung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
2.-4. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module
Part of the Module: Theoretische Philosophie Disziplin |
Mode of Instruction: lecture
Language: German
Frequency: each semester
Contact Hours: 2,00
Assigned Courses:
Einfuhrung in die Philosophie des Geistes (lecture)

*(in attendance) *
Grundfragen der Metaphysik (lecture)

*(in attendance) *
Religionsphilosophie (course)

*(in attendance) *
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Part of the Module: Theoretische Philosophie Disziplin Il
Mode of Instruction: lecture

Language: German

Frequency: each semester

Contact Hours: 2,00

Assigned Courses:

Einfuhrung in die Philosophie des Geistes (lecture)
*(in attendance) *

Grundfragen der Metaphysik (lecture)
*(in attendance) *
Religionsphilosophie (course)
*(in attendance) *

Examination
PHI-0004 Aufbaumodul: Theoretische Philosophie
module exam, Modulgesamtpriifung: miindliche Prifung (30 min) oder Klausur (2 h), graded
Test Frequency:
each semester
Description:
Modulgesamtpriifung Giber zwei Hauptdisziplinen der theoretischen Philosophie:
mindliche Prifung (30 min) oder Klausur (2 h)
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Module PHI-0005: Philosophical Ethics 8 ECTS/LP
Philosophische Ethik
Version 1.0.0 (since WS15/16)
Person responsible for module: Prof. Dr. Klaus Arntz
Contents:
Die Vorlesungen zur philosophischen Ethik (Allgemeine Ethik, Ethik moderner
Gesellschaften, Angewandte Ethik, Klassische Grundtexte der Ethik, Philosophische
Anthropologie, u.a.m.) geben einen ersten allgemeinen Uberblick tiber maRgebliche
Autoren, Fragestellungen und Positionen der ethischen Diskussion. Sie fihren heran an
die eigene Auseinandersetzung mit einschlagigen Beitrdgen und an eine sachgerechte
Anwendung systematischer Einsichten auf klassische Lehrstlicke der philosophischen
Ethik und auf aktuelle ethische Debatten.
Learning Outcomes / Competences:
Das Modul vermittelt exemplarische Grundkenntnisse tber maf3gebliche Methoden,
Themen und Positionen zweier Hauptgebiete der philosophischen Ethik und leitet an
zum sach- und methodengerechten Umgang mit typischen Fragestellungen der
innerfachlichen und 6ffentlichen ethischen Diskussion.
Remarks:
Fir Moduldetails beachten Sie bitte auch den Leitfaden fur alle Studiengange:
https://www.uni-augsburg.de/de/fakultaet/philsoz/fakultat/philosophie/leitfaden/
Workload:
Total: 240 h
Conditions: Credit Requirements:
none Bestehen der Modulprifung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
2.-4. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module
Part of the Module: Philosophische Ethik |
Mode of Instruction: lecture
Language: German
Frequency: each semester
Contact Hours: 2,00
Assigned Courses:
Bioethische Problemfelder am Anfang des Lebens (lecture)

*(in attendance) *
Rationalitat, Okonomie und Moral (lecture)

*(in attendance) *
Part of the Module: Philosophische Ethik Il
Mode of Instruction: lecture
Language: German
Frequency: each semester
Contact Hours: 2,00
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Assigned Courses:

Bioethische Problemfelder am Anfang des Lebens (lecture)
*(in attendance) *

Rationalitat, Okonomie und Moral (lecture)
*(in attendance) *

Examination
PHI-0005 Aufbaumodul - Philosophische Ethik
module exam, Modulgesamtpriifung: miindliche Priifung (30 min) oder Klausur (2 h), graded
Test Frequency:
each semester
Description:
Modulgesamtpriifung Giber zwei Hauptbereiche der Philosophischen Ethik: miindliche
Prifung (30 min) oder Klausur (2 h)
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Module PHI-0013: Mandatory Elective Module Text and Discourse 6 ECTS/LP
Wabhlpflichtmodul Text und Diskurs

Version 1.0.0 (since WS15/16)
Person responsible for module: Dr. phil. Thomas Heichele

Contents:

Die Seminare dieses Moduls erganzen die gemeinsame Arbeit an philosophischen Primartexten bzw. die
gemeinsame Auseinandersetzung mit aktuellen Themen der theoretischen Philosophie, der allgemeinen Ethik und der
angewandten Ethik um zwei weitere Themenfelder, die noch nicht Gegenstand des Aufbaumoduls Text und Diskurs
waren.

Remarks:
BA Philosophie im Wahlbereich (30 LP): nur fur Studierende, die zugleich Philosophie im Nebenfach studieren.

FUr Moduldetails beachten Sie bitte auch den Leitfaden fur alle Studiengange:

https://www.uni-augsburg.de/de/fakultaet/philsoz/fakultat/philosophie/leitfaden/

Workload:

Total: 180 h

Conditions: Credit Requirements:
ACHTUNG: Die Studierenden, die bereits in ihrem Bachelorstudium das Bestehen der Modulpriifung

Modul "PHI-0013 Wabhlpflichtmodul Text und Diskurs" im Erganzungsbereich
gewahlt haben, kénnen dieses Modul im Master nicht noch einmal belegen.

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
2.-6. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Exemplarische Erweiterung | (Thematik nach Wahl)
Mode of Instruction: seminar

Language: German

Frequency: each semester

Contact Hours: 2,00

Assigned Courses:

Andere Welten denken. Philosophische und literarische Utopien und die Frage nach Natur und Umwelt
(seminar)
*(in attendance) *

Epistemische Ungerechtigkeit (seminar)
*(in attendance) *

Gegenwartige Debatten in der Philosophie des Geistes (Blockseminar) (seminar)
*(in attendance) *

Hoffnung und Zuversicht in Zeiten der Krise?! (advanced seminar)
*(in attendance) *

Logik der Fehlschliisse - Fehlschliisse der Logik (online vhb-Kurs)
*(online/digital) *

Ludwig Wittgenstein: Tractatus logico-philosophicus (seminar)
*(in attendance) *
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Mensch, Maschine, Entfremdung — Philosophische Perspektiven auf die Alltagsdurchdringung von KI
(seminar)
*(in attendance) *

Metaphysik der Naturwissenschaften - Im Spannungsfeld von Kausalitat, Gesetz und Regularitat (seminar)
*(in attendance) *

Mind in the World - Klassiker der analytischen Leib-Seele Debatte (seminar)
*(in attendance) *

Sozialkritik und sozialer Wandel (seminar)
*(in attendance) *

Theodor Lessing (1872-1933): Unheilsprophet, Kulturkritiker, Okophilosoph und Stérenfried (advanced
seminar)
*(in attendance) *

Part of the Module: Exemplarische Erweiterung Il (Thematik nach Wahl)
Mode of Instruction: seminar

Language: German

Frequency: each semester

Contact Hours: 2,00

Assigned Courses:

Andere Welten denken. Philosophische und literarische Utopien und die Frage nach Natur und Umwelt
(seminar)
*(in attendance) *

Epistemische Ungerechtigkeit (seminar)
*(in attendance) *

Gegenwartige Debatten in der Philosophie des Geistes (Blockseminar) (seminar)
*(in attendance) *

Hoffnung und Zuversicht in Zeiten der Krise?! (advanced seminar)
*(in attendance) *

Logik der Fehlschlisse - Fehlschliisse der Logik (online vhb-Kurs)
*(online/digital) *

Ludwig Wittgenstein: Tractatus logico-philosophicus (seminar)
*(in attendance) *

Mensch, Maschine, Entfremdung — Philosophische Perspektiven auf die Alltagsdurchdringung von KiI
(seminar)
*(in attendance) *

Metaphysik der Naturwissenschaften - Im Spannungsfeld von Kausalitat, Gesetz und Regularitat (seminar)
*(in attendance) *

Mind in the World - Klassiker der analytischen Leib-Seele Debatte (seminar)
*(in attendance) *

Sozialkritik und sozialer Wandel (seminar)
*(in attendance) *

Theodor Lessing (1872-1933): Unheilsprophet, Kulturkritiker, Okophilosoph und Stérenfried (advanced
seminar)
*(in attendance) *
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Examination
PHI-0013 Wahlpflichtmodul Text und Diskurs
module exam, 1 kleine Hausarbeit, graded
Test Frequency:
each semester
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Module INF-0060: Foundations of Organic Computing 5 ECTS/LP
Grundlagen des Organic Computing

Version 1.0.0 (since SoSel4)
Person responsible for module: Prof. Dr. J6rg Hahner

Learning Outcomes / Competences:

In this module, students get to know the research field of Organic Computing by becoming acquainted with and
learning to apply a variety of concepts from nature-inspired algorithms and self-organising systems. In the lecture,
the participants learn to formulate, compare and evaluate problems that occur during development of complex self-
organised systems. After participating in the practice, the students are able to implement simple methods from the
field, carry out experimental studies and thus quantify the methods’ way of functioning. The acquired knowledge may
be used as the basis for the continuing Master's lecture "Organic Computing Il", where it is deepened further.

Key qualifications: Classifying and comparing different methods, formulating problems, comparing and assessing
solution candidates, abstraction skills.

Workload:

Total: 150 h

15 h studying of course content using provided materials (self-study)

15 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

30 h exercise course (attendance)

Conditions: Credit Requirements:
none Bestehen der Modulprufung
Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Grundlagen des Organic Computing (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Contents:
The lecture "Basics of Organic Computing” conveys approaches to mastering high complexity in technical
systems. Following the general objective of the research field of Organic Computing, concepts and mechanisms
that occur in nature are transferred into technical applications and algorithms.

Literature:
« current scientific paper
« Miiller-Schloer, Schmeck, Ungerer: Organic Computing - A Paradigm Shift for Complex Systems,
Birkh&user, 2011
» Wiirtz: Organic Computing (Understanding Complex Systems), Springer 2008
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Part of the Module: Grundlagen des Organic Computing (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Contents:
The exercise takes up the algorithms and approaches presented and transfers them to a simulated environment.
The students learn scientific principles in the development and realisation of complex algorithms - the focus is on
evaluation and comparison with conventional approaches.

Examination
Grundlagen des Organic Computing (mindliche Prufung)
oral exam / length of examination: 30 minutes, graded
Test Frequency:
when a course is offered
Description:
The exam can be taken every semester at the beginning and at the end of the lecture-free period.
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Ad-Hoc- und Sensornetze

Module INF-0061: Ad-Hoc- and Sensor Networks 5 ECTS/LP

Version 1.0.0 (since WS15/16)
Person responsible for module: Prof. Dr. J6rg Hahner

Learning Outcomes / Competences:
The participants receive sound technical knowledge about the areas of application and functioning of ad-hoc and
sensor networks. They can state the differences between traditional computer networks and infrastructure-free

They can analyse and evaluate texts on application examples of ad-hoc and sensor networks, their ability to think
logically, analytically and conceptually is improved.

Key qualifications: Skill in analysing and structuring computer science problems, skill in developing and
implementing solution strategies, knowledge of the advantages/disadvantages of design alternatives, evaluation
in the respective application context, skill in working in teams, skill in presenting and documenting results in a
comprehensible way, quality awareness, meticulousness.

communication networks, they understand their essential concepts and mathematical-formal basics. They can justify
the selection of suitable methods for a problem and apply them in a programme in a safe, concrete and practical way.

Workload:

Total: 150 h

30 h exercise course (attendance)

60 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

15 h studying of course content using literarture (self-study)

15 h studying of course content using provided materials (self-study)

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Ad-Hoc- und Sensornetze (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each summer semester

Contact Hours: 2,00

Contents:
The lecture "Ad-hoc and Sensor Networks" deals with the functioning of infrastructure-less communication

(e.g. batteries). Based on this system model, topics such as media access, time synchronisation, localisation,
data-centric communication and routing. In the exercise, the presented procedures are dealt with in depth and
partially implemented and evaluated.

networks, which usually consist of a large number of resource-constrained embedded and partly mobile computing
nodes. The limitations manifest themselves, among other things, in limited computing power and energy supply
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Literature:

Slides

Krliger, M. and Grosse, C. U. (2004). Structural health monitoring with wireless sensor networks. Otto-Graf-
Journal, 15:77-89.

Kahn, J. M., Katz, R. H., and Pister, K. S. J. (1999). Next century challenges: Mobile networking for "Smart
Dust". In Proceedings of the 5th Annual ACM/IEEE International Conference on Mobile Computing and
Networking, pages 271-278. ACM Press.

Karl, H and Willig, A: Protocols and Architectures for Wireless Sensor Networks, John Wiley & Sons 2004,
ISBN-13: 978-0470519233.

Romer, K. and Mattern, F. (2004). The design space of wireless sensor networks. IEEE Wireless
Communications, 11(6):54-61.

Assigned Courses:

Ad-hoc und Sensornetze (lecture)
*(in attendance) *

Part of the Module: Ad-Hoc- und Sensornetze (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each summer semester

Contact Hours: 2,00

Assigned Courses:

Ubung zu Ad-hoc und Sensornetze (exercise course)
*(in attendance) *

Examination
Ad-Hoc- und Sensornetze (mundliche Prufung)
oral exam / length of examination: 30 minutes, graded
Test Frequency:
when a course is offered
Description:
The exam can be taken every semester at the beginning and end of the lecture-free period.
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Safety and Security

Module INF-0121: Safety and Security 5 ECTS/LP

Version 2.2.0 (since SoSel7)
Person responsible for module: Prof. Dr. Wolfgang Reif

Learning Outcomes / Competences:
Fachbezogene Kompetenzen:

Nach der erfolgreichen Teilnahme an der Lehrveranstaltung kennen die Studierenden Bedrohungsanalysen
sowohl von Fehlverhalten (Safety) als auch von bdsartigen Zugriffen Dritter (Security) in Bezug auf praxisrelevante,
technische Systeme.

Die Studierenden kdnnen formale Modellierungsmethoden selbststéandig und in Teams auf sicherheitskritische
Systeme anwenden und kennen automatische Werkzeuge zur formalen Verifikation.

Sie kennen Grundlagen, Aufbau, und typische Schwéachen kryptographischer Protokolle und sicherheitskritischer
Systeme, kdnnen diese verstandlich und sicher darstellen, und verstehen die Grundprinzipien deren
Sicherheitsanalyse.

Sie haben Kenntnisse der Denkweise und Sprache anwendungsrelevanter Disziplinen.
Schlusselqualifikationen:

» Analytisch-methodische Kompetenz

* Abwéagen von Losungsansatzen

« Erwerb von Abstraktionsfahigkeiten

» Mathematisch-formale Grundlagen

* Quantitative Aspekte der Informatik

» Kompetenz zur Vernetzung unterschiedlicher Fachgebiete

» Fertigkeit zur Losung von Problemen unter praxisnahen Randbedingungen
« Fahigkeit, vorhandenes Wissen selbststandig zu erweitern

Workload:

Total: 150 h

15 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)
15 h studying of course content using provided materials (self-study)

30 h lecture (attendance)

30 h exercise course (attendance)

Conditions:
Module Computer Science 2 (INF-0098) - recommended
Frequency: irregular (usu. summer Recommended Semester: Minimal Duration of the Module:
semester) from 6. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Safety and Security (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: irregular (usu. summer semester)
Contact Hours: 2,00

Valid Sommersemester 2026 - Printed 22.04.2026

95



Module INF-0121

Literature:
* Folien
¢ A. Habermaier, M. Gidemann, F. Ortmeier, W. Reif, G. Schellhorn: Qualitative and Quantitative Model-
Based Safety Analysis; in Railway Safety, Reliability and Security: Technologies and Systems Engineering,
2012
« Schneier: Applied Cryptograpy, Wiley and Sons, 1996 (2nd edition)
« N. Ferguson, B. Schneier: Cryptography Engineering, Wiley and Sons, 2010

Part of the Module: Safety and Security (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: irregular (usu. summer semester)
Contact Hours: 2,00

Contents:
Der Begriff Sicherheit im Deutschen umfasst sowohl Security- als auch Safety-Aspekte, die fiir technische
Systeme in einer Vielzahl von Bereichen wie Automotive, Zugsicherung sowie Luftfahrt essenziell sind. Daher
ist es bei der Entwicklung sicherheitskritischer Systeme wichtig, sowohl Safety- als auch Security-Aspekte zu
betrachten. In dieser Vorlesung werden die Grundlagen traditioneller Safety-Techniken wie etwa Gefahrdungs-
und Fehlerbaumanalyse vermittelt. Aktuelle Safety-Standards berticksichtigen zudem auch Techniken basierend
auf formalen Methoden. Deren Anwendung in der Analyse von sicherheitskritischen Systemen wird in der
Vorlesung vorgestellt. Um Security-Garantien fur technische Systeme abgeben zu kénnen, werden in der
Vorlesung die Grundlagen Uiber Kryptographie sowie kryptographische Protokolle vermittelt. Zudem werden die
Gefahren von unerwiinschten Informationsflissen nahegelegt sowie Techniken zu deren Analyse vorgestellt.

Literature:
* Folien
¢ A. Habermaier, M. Gidemann, F. Ortmeier, W. Reif, G. Schellhorn: Qualitative and Quantitative Model-
Based Safety Analysis; in Railway Safety, Reliability and Security: Technologies and Systems Engineering,
2012
» Schneier: Applied Cryptograpy, Wiley and Sons, 1996 (2nd edition)

Examination
Safety and Security

oral exam / length of examination: 30 minutes, graded
Test Frequency:

when a course is offered
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Module INF-0155: Logic in Computer Science 6 ECTS/LP
Logik fuir Informatiker

Version 1.0.0 (since SoSel4)
Person responsible for module: Prof. Dr. Kirstin Peters

Learning Outcomes / Competences:
Fachbezogene Komptenzen

Nach der Teilnahme kennen die Studierenden die Syntax und Semantik von Pradikaten- und temporaler Logik sowie
die Regeln verschiedener Kalkile und kénnen dieses Wissen wiedergeben. Zur Vertiefung der Kenntnisse werden
die meisten Resultate der Vorlesung bewiesen. Die Studierenden kdnnen ihr Wissen anwenden, indem sie beweisen
oder widerlegen, dass eine Formel in einem Modell gilt, oder Herleitungen in den Kalkilen entwickeln. Sie kénnen
einen gegebenen Sachverhalt analysieren und eine pradikaten- bzw. temporallogische Formel entwerfen, um den
Sachverhalt formal auszudriicken. Die Kenntnisse Uber verschiedene Kalkile ermdglichen ihnen die Einarbeitung in
neue Logiken und Kalkiile und versetzen sie in die Lage, logisch und abstrakt zu argumentieren. Sie sind damit auf
weiterfuhrende Vorlesungen zur System- und speziell Softwareverifikation vorbereitet.

Methodische Kompetenzen

Die Studierenden sind in der lage, eigenstandig einfache Beweise zu fuhren. Sie kdnnen mathematische logische
folgerungen verstehen und die Korrektheit beurteilen.

Fachibergreifende Kompetenzen

Die Studierenden sind in der lage, gelernte Inhalte in vielen relevanten Bereichen der Informatik und verwandten
mathematischen und naturwissenschaftlichen Fachern anzuwenden. Inhalte der Vorlesung bilden die Grundlage einer
prazisen und korrekten Analyse und Bewertung vieler relevanter Sachverhalte.

Schlisselqualifikationen

Mathematisch-formale Grundlagen; Fertigkeit zum logischen, analytischen und konzeptionellen Denken; Auswahl und
sichere Anwendung geeigneter Methoden

Qualitéatsbewusstsein, Akribie; Fertigkeit zur Analyse von Informatikproblemstellungen; Fertigkeit der Zusammenarbeit
in Teams

Workload:

Total: 180 h

45 h lecture (attendance)

30 h exercise course (attendance)

23 h studying of course content using provided materials (self-study)

22 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
(auslaufend) 2. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
5,00 according to the examination

regulations of the study program

Parts of the Module

Part of the Module: Logik fur Informatiker (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 3,00
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Contents:
Syntax und Semantik der Pradikatenlogik, Hilbert-Kalkil fir Aussagen- und Pradikatenlogik, Einflihrung in
Resolution und Gentzen-Kalkdl fur Aussagenlogik, Einflhrung in die Hoare-Logik und die temporale Logik
(Gesetze fur LTL und CTL, CTL-Model-Checking).

Die meisten Resultate der Vorlesung werden bewiesen.

Literature:
* H.-D. Ebbinghaus, J. Flum, W. Thomas: Einfiihrung in die mathematische Logik
e M. Huth, M. Ryan: Logic in Computer Science. Modelling and reasoning about systems. Cambridge
University Press
e M. Kreuzer, S. Kiihling: Logik fur Informatiker
» U. Schoning: Logik fur Informatiker

Part of the Module: Logik fiir Informatiker (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Examination
Logik fur Informatiker (Klausur)

written exam / length of examination: 100 minutes, graded
Test Frequency:

when a course is offered
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Module INF-0204: Introduction to Robotics 6 ECTS/LP
Grundlagen der Robotik

Version 2.0.0
Person responsible for module: Prof. Dr. Wolfgang Reif

Learning Outcomes / Competences:

Die Studierenden kennen die Grundlagen der Robotik und deren praxisrelevante Fragestellungen. Sie sind

in der Lage, die Position und Orientierung von Gegenstanden wie z.B. eines Roboters oder Werkstiickes im
dreidimensionalen Bereich zu beschreiben und Zusammenhange zwischen der Position eines Roboters im

Raum und seiner Gelenke zu berechnen. Mit Hilfe physikalischer GesetzmaRigkeiten kdnnen Trajektorien von
Robotern berechnet werden. Die Studierenden kennen grundlegende technische Systeme in einer robotergestiitzen
Automatisierung wie z.B. Sensoren oder Roboterwerkzeuge.

Schlusselqualifikationen:

» Analytisch-methodische Kompetenz
* Abwagen von Losungsansatzen
< Erwerb von Abstraktionsfahigkeiten

Workload:

Total: 180 h

30 h exercise course (attendance)

45 h lecture (attendance)

22 h studying of course content using provided materials (self-study)

60 h studying of course content through exercises / case studies (self-study)
23 h studying of course content using literarture (self-study)

Conditions:

none

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

5,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Grundlagen der Robotik (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 3,00

Contents:
< Grundlagen der robotergestiitzten Automatisierung
* Roboterwerkzeuge
* Sensorik
» 3D-Vektorgeometrie
» Berechnung der (inversen) Kinematik eines Industrieroboters.
* Berechnung verschiedener Arten von Trajektorien
« Uberblick tiber mobile Robotik mit Themen wie Lokalisierung und Navigation
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Literature:
e L. Sciavicco, B. Siciliano: Modelling and Control of Robot Manipulators. Reihe: Advanced Textbooks in
Control and Signal Processing. Springer 2000 (2nd Ed.)
¢ B. Sicliliano, L. Sciavicco, L. Villani, G. Oriolo: Robotics - Modelling, Planning and Control. Springer 2009
« L. Biagiotti, C. Melchiorri: Trajectory Planning for Automatic Machines and Robots. Springer 2008
* B. Siciliano, O. Khatib (Eds.): Handbook of Robotics. Springer 2008

Part of the Module: Grundlagen der Robotik (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Examination
Grundlagen der Robotik

oral exam / length of examination: 45 minutes, graded
Test Frequency:

when a course is offered

Valid Sommersemester 2026 - Printed 22.04.2026 100



Module INF-0206

Module INF-0206: Physical Computing 8 ECTS/LP
Physical Computing

Version 1.0.0 (since SoSel4)
Person responsible for module: Prof. Dr. Elisabeth André

Learning Outcomes / Competences:

After successful participation in the course, students understand the essential concepts of physical computing and
an Internet of Things at a basic and practice-oriented level: architecture and functionality of single-board computers,
programming of single-board computers, combination of hardware and software for the development of physical
user interfaces, materiality of user interfaces, augmentation of everyday objects with sensors and actuators. Skills
in confident and persuasive presentation of ideas and concepts, comprehensible presentation and documentation
of results, competence in recognizing significant technical developments are also particularly encouraged in this
framework.

Key qualifications: Ability to present ideas and concepts confidently and convincingly; knowledge of the mindset and
language of application-relevant disciplines; ability to collaborate in teams; ability to present and document results
comprehensibly; ability to expand existing knowledge independently; competence to recognize significant technical
developments;

Workload:

Total: 240 h

30 h lecture (attendance)

60 h exercise course (attendance)

30 h studying of course content using literarture (self-study)

90 h studying of course content through exercises / case studies (self-study)
30 h studying of course content using provided materials (self-study)

Conditions:

none

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Physical Computing (Lecture)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 2,00
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Contents:
Content of the lecture are technologies, methods and topics relevant for the "Internet of Things". In practical
exercises students develop interactive/intelligent artifacts in small teams, which consist partly of software and
partly of hardware (e.g. a microprocessor, sensors and actuators).

Specifically, the lecture will introduce fundamentals for working with the Arduino platform including:

Details of the Arduino board and a selection of sensors (e.g. brightness sensor or bend sensor) and actuators (e.g.
LEDs or motors).

Basic knowledge of electrical circuits

Details of the Arduino programming language and software environment

Serial communication between Arduino and software (e.g. Processing) on a standard PC

In addition, example projects from the research areas of human-machine interaction and especially tangible
interfaces will be presented and theoretical and design principles will be explained.

There will be a final project, which will be worked on by the students over several exercises to conclude the
course. The topic of the final project will be developed in cooperation with the teacher during the course.

Literature:
* Massimo Banzi, "Getting Started with Arduino"
« Tom Igoe, “Making things Talk: Using Sensors, Networks, and Arduino to see, hear and feel your world”
« Joshua Noble, “Programming Interactivity”

Part of the Module: Physical Computing (Exercise Course)
Mode of Instruction: exercise course

Language: German

Frequency: each winter semester

Contact Hours: 4,00

Examination
Physical Computing
practical exam, graded
Test Frequency:
when a course is offered
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Selbst-organisierende, eingebettete Systeme

Module INF-0215: Self-Organising, Embedded Systems 6 ECTS/LP

Version 2.4.0 (since WS16/17)
Person responsible for module: Prof. Dr. Wolfgang Reif

Learning Outcomes / Competences:

Die Studierenden erlernen Grundlagen der Softwareentwicklung von selbst-organisierenden Systemen

mit besonderem Bezug zu eingebetteten Systemen. Sie sind in der Lage, Lésungsstrategien fir komplexe

Systeme aus einfachen, reaktiven Komponenten zu entwickeln und umzusetzen. Sie verstehen den Einsatz

von Simulationsumgebung in der Softwareentwicklung fiir eingebettete Systeme und kdnnen einfache selbst-
organisierende Verfahren auf praxisrelevante Probleme anwenden. Sie kénnen verschiedene, konkurrierende
Ansétze analysieren und anwenden. Sie kennen Algorithmen und Modelle aus dem Bereich adaptiver Systeme und
der kiinstlichen Intelligenz. Basierend auf ihren Kenntnissen in der Programmierung eingebetteter Software, kénnen
sie diese auf die Hardware Uberspielen.

Schlisselqualifikationen:

« Analytisch-methodische Kompetenz
« Quantitatives Abwagen von Lésungsanséatzen
« Organisationsfahigkeit

Workload:

Total: 180 h

30 h exercise course (attendance)

45 h lecture (attendance)

60 h studying of course content through exercises / case studies (self-study)
22 h studying of course content using literarture (self-study)

23 h studying of course content using provided materials (self-study)

Conditions:

none

Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

5,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Selbst-organisierende, eingebettete Systeme (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: irregular

Contact Hours: 2,00

Contents:
» Komplexe Systeme, Chaostheorie und Selbst-Organisation
e Zellulare Automaten
« Multi-Agentensysteme und Schwéarme
« Stigmergie
« Naturinspirierte Synchronisationsverfahren
» Software Engineering im Autonomic und Organic Computing
e Multi-Roboter-Planung
» Kunstliche Intelligenz in technischen Systemen
 Entscheidungsfindung unter Unsicherheit
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Literature:
« "Bio-Inspired Atrtificial Intelligence" von Dario Floreano und Claudio Mattiussi

Assigned Courses:

Selbst-organisierende, eingebettete Systeme (lecture)
*(in attendance) *

Part of the Module: Selbst-organisierende, eingebettete Systeme (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: irregular

Contact Hours: 3,00

Assigned Courses:

Ubung zu Selbst-organisierende, eingebettete Systeme (exercise course)
*(in attendance) *

Examination
Selbst-organisierende, eingebettete Systeme (Klausur)
written exam / length of examination: 90 minutes, graded
Test Frequency:
when a course is offered
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Module INF-0267: Practical Module Deep Learning 5 ECTS/LP
Praktikum Deep Learning

Version 2.0.0 (since WS25/26)
Person responsible for module: Prof. Dr. Annemarie Friedrich

Learning Outcomes / Competences:

The students get to know systems for pattern recognition by means of deep learning and acquire basic knowledge of
neural machine learning methods. After participating in the practical course, the students understand the functionality
and concepts of neural networks, in particular their mathematical foundations, and the concepts of software tools for

their implementation, such as Tensorflow.

The participants can evaluate intelligent neural systems in relation to the algorithmic solution and transfer their
knowledge and solution approaches to other problems. They are also familiar with methods for quantitatively
evaluating the performance of a corresponding system. In addition, fundamental problems of pattern recognition and
deep learning can be analyzed and behaviors of deep neural networks can be interpreted.

The students can specify different types of information processing and analysis and implement them algorithmically
within the framework of practical programming tasks. You can also critically identify and evaluate misconduct and find
solutions to reduce it.

Key qualifications: Implementation of solution concepts using machine learning in software; Ability to analyze and
structure IT problems and to develop and implement solution strategies; Knowledge of the advantages/disadvantages
of design alternatives, evaluation in the respective application context; skill of teamwork; Ability to understand,
document and present results; quality awareness.

Workload:

Total: 150 h

60 h internship / practical course (attendance)

90 h studying of course content through exercises / case studies (self-study)

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Praktikum Deep Learning
Mode of Instruction: internship

Language: English

Frequency: irregular

Contact Hours: 4,00

Contents:
On the basis of practical tasks, primarily neural models for information processing are considered. Examples
include intelligent processing of audio and video signals. Common current network topologies such as
convolutional networks, recurrent networks with memory or generative adversial networks are presented. In the
field of deep learning, complex neural networks are treated, whose behavior cannot be easily predicted and which
are subject to constant change.

Literature:
Will be announced by the lecturer.
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Examination
Praktikum Deep Learning
practical exam, graded
Test Frequency:
when a course is offered
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Module INF-0278: Introduction to Preferences in Database 5 ECTS/LP
Systems
Introduction to Preferences in Database Systems

Version 1.3.0 (since SoSel8)
Person responsible for module: Prof. Dr. Peter Michael Fischer

Learning Outcomes / Competences:

Nach der Teilnahme an der Veranstaltung sind die Studierenden in der Lage die Konzepte und Methoden, Verfahren,
Techniken und Technologien von praferenzbasierten Datenbanken zu verstehen, anzuwenden und wiederzugeben.
Dartiber hinaus kénnen die Studierenden weiterfiihrende komplexe Problemstellungen auf dem Gebiet Datenbanken,
insbesondere unter Verwendung von préferenzbasiertem Information Retrieval und Personalisierung, beschreiben und
im Detail erlautern. Zudem erlangen die Studierenden die Fertigkeit praktische Problemstellungen im Zusammenhang
mit praferenzbasierten Datenbanken zu analysieren und anschlieBend Lésungsstrategien zu entwickeln.
Schlisselqualifikationen:

Fachspezifische Vertiefung; Fahigkeit, vorhandenes Wissen selbstandig zu erweitern; Fertigkeit zur L6sung von
Problemen unter praxisnahen Randbedinungen; Mathematisch-formale Grundlagen; Fertigkeit zum logischen,
analytischen und konzeptionellen Denken; Eigenstandiges Arbeiten mit aktuellen Forschungsergebnissen; Fertigkeit
zur Entwicklung und Umsetzung von Lésungsstrategien;

Workload:

Total: 150 h

15 h studying of course content using provided materials (self-study)

15 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

30 h exercise course (attendance)

Conditions:
Module Database Systems (INF-0073) - recommended
Frequency: irregular (usu. summer Recommended Semester: Minimal Duration of the Module:
semester) from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Introduction to Preferences in Database Systems (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: irregular (usu. summer semester)

Contact Hours: 2,00

Contents:
Praferenzen sind ein fundamentales, multidisziplindres Konzept fur mannigfaltige Anwendungsgebiete,
insbesondere auch im Bereich der Datenbanken und Suchmaschinen. Die Vorlesung behandelt grundlegende
Konzepte von Praferenzen in Datenbankensystemen, Personalisierung, préaferenzbasierter Suche und
Information Retrieval. Inshesondere werden verschiedene Praferenzmodelle, algebraische und kostenbasierte
Praferenzanfrage-Optimierung, Préferenz-Sprachen sowie Auswertungsalgorithmen besprochen.
Die Vorlesung ist insbesondere fiir Studierende geeignet, die ihren Schwerpunkt im Bereich Datenbanken- und
Informationssysteme setzen bzw. vertiefte Kenntnisse erwerben wollen.
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Literature:

KieRling: Foundations of Preferences in Databases

KieRling: Preference Queries with SV-Semantics

Kiel3ling, Endres, Wenzel: The Preference SQL System - An Overview

Kaci: Working with Preferences: Less is More

Stefanidis, Koutrika, Pitoura: A Survey on Representation, Composition and Application of Preferences in
Database Systems

Chomicki: Preference Formulas in Relational Queries

Satzger, Endres, Kiel3ling: A Preference-Based Recommender System

Ciaccia: Processing Preference Queries in Standard Database Systems

Brafman, Domshlak: Preference Handling: An Introductory Tutorial

Arvanitis, Koutrika: Towards Preference-Aware Relational Databases

Roocks, Endres, Huhn, KieR3ling, Mandl: Design and Implementation of a Framework for Context-Aware
Preference Queries

Mand|, Kozachuk, Endres, Kiel3ling: Preference Analytics in EXASolution

Part of the Module: Introduction to Preferences in Database Systems (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: irregular (usu. summer semester)

Contact Hours: 2,00

Examination
Introduction to Preferences in Database (Klausur)
written exam / length of examination: 60 minutes, graded
Test Frequency:
when a course is offered
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Module INF-0292: Internship 10 ECTS/LP
Betriebspraktikum

Version 1.0.0 (since WS18/19)
Person responsible for module:
Die Professorinnen und Professoren der Informatik

Learning Outcomes / Competences:

Nach der Teilnahme am Betriebspraktikum sind die Studierenden in der Lage, grundlegende Problemstellungen

aus der beruflichen Praxis einer Informatikerin/eines Informatikers zu verstehen und grundlegende Konzepte,
Methoden, Verfahren, Techniken und Technologien aus dem Gebiet des Praktikumsthemas in Entwicklungsprojekten
anzuwenden. Sie verfligen Uber Team- und Kommunikationsfahigkeit, um Problemstellungen auf dem genannten
Gebiet zu erdrtern, Fragen und Zwischenergebnisse zu diskutieren und zu prasentieren.

Schlusselqualifikationen: Eigenstandige Arbeit im Betriebsumfeld, Zeitmanagement

Workload:

Total: 300 h

300 h internship / practical course (attendance)

Conditions:

none

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
5. 0.33 semester[s]

Contact Hours: Repeat Exams Permitted:

0,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Betriebspraktikum
Mode of Instruction: internship
Language: German

Frequency: each semester

Contact Hours: 0,00

Contents:
Die Festlegung der Inhalte erfolgt in Absprache mit dem Praktikumsbetrieb

Literature:
Die Festlegung der Literatur erfolgt abhangig vom konkreten Thema der Arbeit in Absprache mit dem
Praktikumsbetrieb

Examination
Praktikumsbericht

confirmed participation, not graded
Test Frequency:

when a course is offered
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Coping
E-Health: Pain Recognition, Assessment and Coping

Module INF-0295: E-Health: Pain Recognition, Assessment and 5 ECTS/LP

Version 1.0.0 (since WS18/19)
Person responsible for module: Prof. Dr. Elisabeth André

Learning Outcomes / Competences:

After successful participation in the course, students are familiar with the essential interdisciplinary basics for
computer-assisted pain recognition and therapy: data collection and pain recognition, pain management through
distraction and relaxation strategies (e.g. in VR environments). Skills in confident and persuasive presentation of
ideas and concepts, competence in networking different disciplines, competence in recognizing significant technical
developments are also particularly encouraged in this setting.

Key qualifications: Selection and confident application of appropriate methods, interdisciplinary knowledge, skill
in analyzing and structuring complex computer science problems, skill in developing and implementing solution
strategies for complex problems, understanding of team processes, skill in working in teams, self-reflection; acting
responsibly in the face of inadequacy and conflicting interests, quality awareness, meticulousness.

Workload:

Total: 180 h

30 h studying of course content using provided materials (self-study)

60 h studying of course content through exercises / case studies (self-study)
30 h studying of course content using literarture (self-study)

30 h exercise course (attendance)

30 h lecture (attendance)

Conditions:

none

Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: E-Health: Pain Recognition, Assessment and Coping (Lecture)
Mode of Instruction: lecture

Language: German

Frequency: irregular

Contact Hours: 2,00

Contents:
Detection and self-assessment of pain, basics of signal processing with appropriate sensors (EMG, FACS/
facetracking), usability requirements for pain patients, self-assessment questionnaires, gamification, serious
games.

Part of the Module: E-Health: Pain Recognition, Assessment and Coping (Exercise Course)
Mode of Instruction: exercise course

Language: German

Frequency: irregular

Contact Hours: 2,00
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Examination
E-Health: Pain Recognition, Assessment and Coping
written exam / length of examination: 1 hours, graded
Test Frequency:
when a course is offered
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Module INF-0298: Multimedia Project 10 ECTS/LP
Multimedia Projekt

Version 2.0.0 (since SoSe26)
Person responsible for module: Prof. Dr. Rainer Lienhart

Learning Outcomes / Competences:

Participants in this module will learn to apply the fundamentals taught in the "Multimedia Fundamentals | & 1I" and
"Computer Science I-11I" lectures within a larger project in the fields of multimedia computing (image processing
and video processing) and machine vision (object recognition, person detection, human pose estimation). Students
will analyze and structure given problems, develop solution strategies, and implement them. They will also gain
the ability to plan and solve larger project tasks (software module development) in small teams, following a self-
developed project plan, and to appropriately discuss and present their results in a plenary session.

Key Qualifications:

Key qualifications include mathematical-formal methods; programmatic implementation of technical solution concepts;
quantitative aspects of computer science; interdisciplinary knowledge; evaluation of design alternatives in relevant
application contexts; competencies for networking different subject areas; knowledge of practically relevant tasks;
self-reflection; responsible action in the context of deficiencies and conflicting interests; and quality awareness and
meticulousness.

Workload:

Total: 300 h

30 h studying of course content using provided materials (self-study)

30 h studying of course content using literarture (self-study)

150 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

60 h exercise course (attendance)

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Multimedia Projekt
Mode of Instruction: lecture

Language: English

Frequency: each semester

Contact Hours: 2,00

Contents:
The specific tasks within the broad field of multimedia are newly and freshly designed each year.

Literature:
Literature references will be announced at the beginning of the semester.

Assigned Courses:

Multimedia Projekt (internship)
*(in attendance) *
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Part of the Module: Multimedia-Projekt (Ubung)
Mode of Instruction: exercise course

Language: English

Frequency: each semester

Contact Hours: 4,00

Assigned Courses:

Multimedia Projekt (internship)
*(in attendance) *

Examination
Multimedia Projekt
practical exam, graded
Test Frequency:
when a course is offered
Description:
Vortrag mit Softwareprésentation; Ausarbeitung mit Softwaredokumentation; Erk&rung des Quellcodes (Code
Review)
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Module INF-0305: Signal Processing
Signalverarbeitung

5 ECTS/LP

Version 1.3.0 (since SoSe19)
Person responsible for module: Prof. Dr. Christoph Ament

Learning Outcomes / Competences:

implementieren.

Sie kennen die Darstellung analoger und digitaler bzw. deterministischer und stochastischer Signale im Zeit- und
Frequenzbereich. Sie kdnnen beispielsweise Messsignale auf dieser Basis analysieren und interpretieren. Sie
kénnen deren Durchgang durch Systeme beschreiben und einfache Filter zur Signalverarbeitung auslegen und

Workload:
Total: 150 h
15 h studying of course content using provided materials (self-study)

15 h studying of course content using literarture (self-study)
30 h exercise course (attendance)
30 h lecture (attendance)

60 h studying of course content through exercises / case studies (self-study)

Conditions:
Die im Bachelor-Studium angebotenen Grundlagen der Mathematik und
Informatik bilden eine gute Basis fir die Signalverarbeitung.

Credit Requirements:
Bestehen der Modulprifung

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
4, 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Signalverarbeitung (Vorlesung)
Mode of Instruction: lecture

Lecturers: Prof. Dr. Christoph Ament

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Valid Sommersemester 2026 - Printed 22.04.2026

114



Module INF-0305

Contents:
Die Inhalte der Vorlesung gliedern sich wie folgt:

1. Einfiihrung

Zuerst ist zu klaren wo Signalverarbeitung erforderlich ist. Dazu betrachten wir konkrete Beispiele. Wir verschaffen
uns einen ersten Uberblick iiber verschiedene Signalformen und -darstellungen.

2. Ausgangspunkt: Zeitkontinuierliche und deterministische Signale

Wir starten mit der Betrachtung zeitkontinuierlicher, deterministische Signale und unterscheiden periodische und
nichtperiodische Signale. Die Fourier-Transformation wird eingefuhrt, um Signale im Frequenzbereich darstellen
und analysieren zu kdnnen (Spektralanalyse). Dabei wird auch der Durchgang von Signalen durch Systeme
betrachtet und wir fihren wichtige Systeme wie Tiefpass, Hochpass oder die Zerlegung in Minimalphasensystem
und Allpass ein.

3. Die digitale Realisierung

Heute wird Signalverarbeitung meist auf digitalen Plattformen durchgefuhrt. Die entsprechenden Algorithmen
arbeiten zeitdiskret. Mit dem Ziel dieser Anwendung ist es wichtig, die Methoden des letzten Kapitels in die digitale
Welt zu Ubertragen. Wir betrachten die diskrete Fourier-Transformation (DFT und FFT) und diskrete System wie
FIR- und lIR-Filter.

4. Stochastische Signale

Messungen unterliegen z.B. haufig stochastischen Stérungen. Um solche Signale beschreiben und filtern zu
kénnen, fihren wir stochastische Prozesse und deren Beschreibung (z.B. durch die Autokorrelationsfunktion oder
das Leistungsdichtespektrum) ein, betrachten wiederum den Durchgang durch Systeme sowie deren Modellierung
(z.B. ARMA-Modelle).

5. Informationstheorie

Die Grundziige einer informationstheoretischen Beschreibung von Signalen werden vorgestellt.

6. Datenkompression

Es werden Methoden zur Datenkompression (z.B. Singulérwert-Zerlegung, Klassifikation) von Signalen eingefihrt.

In der Ubung wird die Anwendung der Methoden vermittelt. Dazu werden auch Rechneriibungen angeboten, bei
denen Beispielsignale aus verschiedenen Anwendungsbereichen genutzt werden.

Literature:
* Husar, Peter (2010): Biosignalverarbeitung. Berlin, Heidelberg: Springer-Verlag Berlin Heidelberg.

« Frey, Thomas; Bossert, Martin (2009): Signal- und Systemtheorie. 2., korrigierte Auflage 2008. Wiesbaden:
Vieweg+Teubner Verlag / GWV Fachverlage GmbH Wiesbaden (Studium).

« Kammeyer, Karl-Dirk; Kroschel, Kristian (2012): Digitale Signalverarbeitung. Filterung und Spektralanalyse
mit MATLAB-Ubungen ; mit 30 Tabellen. 8., korrigierte Aufl. Wiesbaden: Springer Vieweg (Studium).

* Meyer, Martin (2014): Signalverarbeitung. Analoge und digitale Signale, Systeme und Filter. 7., verb. Aufl.
Wiesbaden: Springer Vieweg.

Part of the Module: Signalverarbeitung (Ubung)
Mode of Instruction: exercise course

Lecturers: Prof. Dr. Christoph Ament

Language: German

Frequency: each winter semester

Contact Hours: 2,00
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Examination
Klausur

oral exam / length of examination: 30 minutes, graded
Test Frequency:

each semester

Valid Sommersemester 2026 - Printed 22.04.2026 116



Module INF-0311

Module INF-0311: Introduction to Medical Information Sciences 6 ECTS/LP
Einfuhrung in die medizinische Informatik (6 LP)

Version 2.0.0 (since WS21/22)
Person responsible for module: Prof. Dr. Frank Kramer

Learning Outcomes / Competences:

Studierende verstehen unter anderem die folgenden wesentlichen Konzepte der medizinischen Informatik
auf einem grundlegenden, Praxisorientierten, aber wissenschaftlichem Niveau: Medizinische Dokumentation
und Informationsmanagement, Medizinische Klassifikationssysteme und Terminologien, Krankenhaus- &
Arztpraxisinformationssysteme, Schnittstellen und Interoperabilitat, Datenschutz und IT-Sicherheit.

Die Vorlesung bietet einen Einblick in die Strukturen und Arbeitsablaufe eines Krankenhauses sowie dem gesamten
Gesundheitssystem. In der Ubung wird das in der Vorlesung vermittelte Wissen durch praktische Beispiele weiter
vertieft.

Nach der Veranstaltung sind die Studierenden in der Lage Klassifizierungsmethoden auf einfache klinische
Problemstellungen anzuwenden und haben ein Verstandnis fir die Bediirfnisse der einzelnen Interessensgruppen
im Gesundheitssystem sowie deren Kontaktpunkte. Sie kdnnen die elementaren Problemstellungen und mdogliche
Lésungen schildern, die sich durch den Interessenskonflikt aus Datenschutz und Forschung ergeben.

Schlisselqualifikationen: Fertigkeit zum logischen, analytischen und konzeptionellen Denken; Eigenstandiges
Arbeiten mit Lehrblichern; Eigenstandiges Arbeiten mit Programmbibliotheken; Verstandliche Prasentation von
Ergebnissen; Fertigkeit der Zusammenarbeit in Teams

Workload:

Total: 180 h

30 h exercise course (attendance)

45 h studying of course content through exercises / case studies (self-study)
45 h lecture (attendance)

30 h studying of course content using literarture (self-study)

30 h (self-study)

Conditions: Credit Requirements:
none Bestehen der Modulprufung
Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 1. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
5,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Einfihrung in die medizinische Informatik (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 3,00

Contents:
Die Vorlesung Einfuhrung in die medizinische Informatik bietet einen Einblick in die Strukturen und Arbeitsablaufe
eines Krankenhauses sowie dem gesamten Gesundheitssystem, beispielsweise Medizinische Dokumentation
und Informationsmanagement, Medizinische Klassifikationssysteme und Terminologien, Krankenhaus- &
Arztpraxisinformationssysteme, Schnittstellen und Interoperabilitat, Datenschutz und IT-Sicherheit.

Literature:
M. Dugas - Medizininformatik, 1. Auflage, 2017, Springer. (ISBN 978-3-662-53327-7)
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Part of the Module: Einfiihrung in die medizinische Informatik (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Contents:
Im Rahmen der Ubung zur Vorlesung Einfiihrung in die medizinische Informatik wird durch die Studierenden in

Gruppen jeweils Vortrag zu einem Thema der medizinischen Informatik vor.

Zusammen mit den Ubungsbetreuern wird der Ablauf und die Inhalte abgestimmt. Die Ausarbeitung erfolgt
selbststandig durch die Gruppen. Einige Themen kénnen auch praktische Teile enthalten.

Pro Woche sollen 2 Prasentationen stattfinden, bei einer Gruppengrdf3e von 3-4 Studierenden pro Gruppe.

Examination

Einfihrung in die medizinische Informatik (6 LP)
portfolio exam, graded

Test Frequency:
when a course is offered
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Systems
IT-Infrastrukturen in der Medizininformatik (6 LP)

Module INF-0312: IT Infrastructure in Medical Information 6 ECTS/LP

Version 1.0.0 (since SoSel9)
Person responsible for module: Prof. Dr. Frank Kramer

Learning Outcomes / Competences:

After participating in the module courses, students will be able to classify and evaluate the basic scientific concepts/
terms from the field of IT infrastructures in medical informatics. Using examples from practice, students will learn to
analyze, evaluate and break down the conceptual structure of basic IT infrastructures in routine clinical practice and
research into their component parts. They understand the most important interrelationships and usage scenarios of
these systems. They are able to use individual systems and have gained insight into issues of data protection, data
exchange and data processing.

Key Skills: Skill in logical, analytical and conceptual thinking; independent work with textbooks (also in English) and
scientific literature; comprehensible presentation of results; acquisition of abstraction skills; skill in working in teams;

Workload:

Total: 180 h

30 h studying of course content using literarture (self-study)

45 h studying of course content through exercises / case studies (self-study)
45 h lecture (attendance)

30 h exercise course (attendance)

30 h (self-study)

Conditions: Credit Requirements:
none Passing the module examination
Frequency: irregular (usu. summer Recommended Semester: Minimal Duration of the Module:
semester) 2. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination

regulations of the study program

Parts of the Module

Part of the Module: IT Infrastructure in Medical Information Systems
Mode of Instruction: lecture

Language: German

Frequency: irregular (usu. summer semester)

Contact Hours: 2,00

Contents:
The lecture provides a basic overview of IT infrastructures found in hospitals for patient care and research
purposes, such as hospital information systems (HIS), hospital workstation systems (HAS), imaging systems,
bio(material data) banks, omics data, research data management, metadata repositories and knowledge bases.
In the exercise, systems are demonstrated and used as examples by students to understand the flow of clinical
processes and data processing in routine clinical and research settings.

Literature:
IT-Infrastrukturen in der patientenorientierten Forschung, TMF, 2016
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Part of the Module: IT Infrastructure in Medical Information Systems
Mode of Instruction: exercise course

Language: German / English

Frequency: irregular (usu. summer semester)

Contact Hours: 2,00

Examination

IT Infrastructure in Medical Information Systems
portfolio exam, graded

Test Frequency:
when a course is offered
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Module INF-0352: Practical Module Biomedical Programming 6 ECTS/LP
(Bachelor)
Praktikum Programmieren in der biomedizinischen Informatik (Bachelor)

Version 1.0.0 (since SoSe20)
Person responsible for module: Prof. Dr. Frank Kramer

Learning Outcomes / Competences:

After participation in the practical course Programming in Biomed. Informatics, students will understand practical
problems of higher complexity in the field of software development and evaluations in the application areas of
biomedical informatics. Students will gain in-depth subject-specific as well as cross-disciplinary knowledge and
skills, for example bioinformatics, medical informatics and statistics. They are able to develop concepts, methods,
techniques and technologies of the mentioned field in research projects and are able to apply innovative methods in
solving problems. This enables them to link up with international research

and to make their own scientific contribution in this field. In addition, students have the teamwork and communication
skills, the ability to research the literature and the scientific methodology to discuss problems in the field, define
intermediate goals, and critically evaluate, classify, combine, present and document intermediate results and
innovative ideas in an understandable way.

Key Skills: Ability to think logically, analytically, and conceptually; Work independently with technical literature;
Present ideas, concepts, and results in an understandable, confident, and persuasive manner; Quality awareness;
Communication skills; Teamwork skills;

Remarks:
Wenn Sie bereits das Modul "INF-0325: Praktikum Grundlagen des Programmierens in der biomedizinischen
Informatik” gehdrt haben, ist eine erneute Einbringung nicht mdglich!

Workload:

Total: 180 h

30 h studying of course content through exercises / case studies (self-study)
30 h studying of course content using literarture (self-study)

30 h lecture (attendance)

60 h internship / practical course (attendance)

30 h studying of course content using provided materials (self-study)

Conditions: Credit Requirements:
none Passing the module examination
Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Vorlesung Programmieren in der biomedizinischen Informatik (Bachelor)
Mode of Instruction: lecture

Language: German

Contact Hours: 2,00
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Contents:
Die Teilnehmer des Bio-/Medizininformatik Programmierpraktikums erlernen, wie man kleinere Anwendungs- und
Infrastrukturprogramme im biologischen und medizinischen Kontext implementiert.

Ziel des Praktikums ist es, dass die Studierenden diverse kleinere Programme in Python zu medizinischen
Fragestellungen entwickeln.
Die Studierenden erwerben anhand von taglichen Arbeitsaufgaben Grundkenntnisse Uber:

* Python Programmierung

« Nutzung von Bio-/Medizinischen Datenbanken

« Datentransformation im biologischen und medizinischen Kontext
» Krankheitsforschung in der Bio-/Medizininformatik

* Hochdurchsatzdaten Analyse

Das Praktikum wird als 2-wdchige Blockveranstaltung in den Semesterferien angeboten, besteht aus einer kurzen
taglichen Einfihrung zu den aktuellen Arbeitsaufgaben und der anschlieBenden selbststandigen Implementierung
durch die Studierenden.

Waéhrend des selbststandigen Arbeitens wird zu festgelegten Zeiten einer Betreuer fiir Hilfestellungen und Fragen
anwesend sein.

Wahrend des Semesters wird es ein einmaliges Treffen aus organisatorischen Griinden geben.

Part of the Module: Practical Module Biomedical Programming (Bachelor)
Mode of Instruction: internship

Language: German / English

Frequency: irregular (usu. summer semester)

Contact Hours: 4,00

Contents:
Participants of the Bio-/Medical Informatics Programming Internship will learn how to implement small application
and infrastructure programs in a biological and medical context.
The goal of the internship is for students to develop various small programs in Python related to medical issues.
Through daily work assignments, students will acquire basic knowledge of:
Python programming
Use of biological/medical databases
Data transformation in a biological and medical context
Disease research in bio/medical informatics
High throughput data analysis
The internship is offered as a 2-week block course during the semester break, consists of a short daily introduction
to the current work tasks and subsequent independent implementation by the students.
During independent work, a supervisor will be present at designated times for assistance and questions.
There will be a one-time meeting during the semester for organizational reasons.

Examination
Practical Module Biomedical Programming (Bachelor)
portfolio exam / length of examination: 30 minutes, graded
Test Frequency:
when a course is offered
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Module INF-0354: Optimisation of Mechatronic Systems 6 ECTS/LP
Optimierung mechatronischer Systeme

Version 1.0.0 (since SoSe20)
Person responsible for module: Prof. Dr. Lars Mikelsons

Learning Outcomes / Competences:

Subject-related competences:

After successful participation in this module, students know the basic concepts for the optimization of mechatronic
systems, the operation of important optimization algorithms and approaches for performing corresponding
optimizations. They know the terminology typical for optimization.

Methodological competences:

Students are able to understand the structure of mechatronic optimization tasks. They are also able to formulate
optimization tasks for mechatronic systems. They master the analysis and evaluation of found solutions with respect to
the algorithms used.

Interdisciplinary competencies:

Students are able to evaluate mathematical algorithms for optimization. They are able to improve physical systems,
using information technology technologies.

Key competencies:

Skill to optimize mechatronic systems; Evaluate found solutions.

Workload:

Total: 180 h

45 h lecture (attendance)

30 h exercise course (attendance)

15 h studying of course content using literarture (self-study)

30 h studying of course content using provided materials (self-study)

60 h studying of course content through exercises / case studies (self-study)

Conditions: Credit Requirements:
none Passing the module exam
Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
5,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Optimization of Mechatronic Systems (lecture)
Mode of Instruction: lecture

Language: German / English

Frequency: each winter semester

Contact Hours: 3,00

Contents:
The lecture deals with the optimization of mechatronic systems. Application cases for optimization are discussed
and suitable mathematical methods for optimization are presented. In the exercise, the contents of the lecture are
deepened and presented algorithms are implemented and tested independently.

Literature:
» “Nichtlineare Optimierung” von Michael Ulbrich und Stefan Ulbrich
« "Optimierung" von Markos Papageorgiou, Marion Leibold und Martin Buss
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Part of the Module: Optimization of Mechatronic Systems (excercise)
Mode of Instruction: exercise course

Language: German / English

Frequency: each winter semester

Contact Hours: 2,00

Examination
Optimization of Mechatronic Systems
oral exam / length of examination: 30 minutes, graded
Test Frequency:
when a course is offered
Description:

The retake exam will take place at the beginning of the following semester.
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Module INF-0362: Foundations of Distributed and Parallel 6 ECTS/LP
Systems
Grundlagen verteilter und paralleler Systeme

Version 1.0.0 (since WS20/21)
Person responsible for module: Prof. Dr. Bernhard Bauer

Learning Outcomes / Competences:
After participating in the module courses, students can classify and evaluate the basic scientific concepts/terms from
distributed systems.

Anhand von Fallstudien aus der Praxis lernen die Studierenden, den konzeptuellen Aufbau gro3erer verteilter
Systeme zu analysieren, bewerten und in ihre Bestandteile zu gliedern.

Sie kénnen die erworbenen Kompetenzen in praxis-orientierten Aufgabenstellungen anwenden und sind in der Lage,
in kleinen Teams selbststéandig Lésungsansétze unter Berlicksichtigung geeigneter Methoden auszuarbeiten und zu
prasentieren.

Schlisselqualifikationen: Fertigkeit zum logischen, analytischen und konzeptionellen Denken; Eigensténdiges
Arbeiten mit (auch englischsprachigen) Lehrbiichern und wissenschattlicher Fachliteratur; Verstéandliche Prasentation
von Ergebnissen; Erwerb von Abstraktionsfahigkeiten; Fertigkeit der Zusammenarbeit in Teams

Workload:

Total: 180 h

30 h exercise course (attendance)

45 h lecture (attendance)

20 h studying of course content using provided materials (self-study)

60 h studying of course content through exercises / case studies (self-study)
25 h studying of course content using literarture (self-study)

Conditions:
Previous courses "Fundamentals of Distributed Systems" and "Multicore
Programming" must not have been taken due to overlaps.

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

5,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Grundlagen verteilter und paralleler Systeme (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 3,00

Contents:
The lecture "Fundamentals of Distributed and Parallel Systems” focuses on the following topics: Introduction to
distributed systems, network basics, communication models, synchronization and coordination, consistency and
replication, fault tolerance, process management, the infrastructure of heterogeneous distributed systems, client/
server systems.
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Literature:
¢ Slides
e Tanenbaum, van Steen: Verteilte Systeme, Pearson Studium
« Coulouris, Dollimore, Kindberg: Verteilte Systeme, Pearson Studium
e U. Gleim, T. Schiile: Multicore-Software, dpunkt.verlag 2012

Assigned Courses:

Grundlagen verteilter und paralleler Systeme (lecture)
*(in attendance) *

Part of the Module: Grundlagen verteilter und paralleler Systeme (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Assigned Courses:

Ubung zu Grundlagen verteilter und paralleler Systeme (exercise course)
*(in attendance) *

Examination
Grundlagen verteilter und paralleler Systeme

oral exam / length of examination: 30 minutes, graded
Test Frequency:

when a course is offered
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Engineering for Health Care Applications
Praktikum Interaction Design and Engineering for Health Care Applications

Module INF-0365: Practical Module Interaction Design and 8 ECTS/LP

Version 1.0.0 (since WS20/21)
Person responsible for module: Prof. Dr. Elisabeth André

Learning Outcomes / Competences:

After successful participation, they will have the necessary knowledge to analyze application scenarios according

to the guidelines of the user-centered design process and to design software solutions tailored to the target group.
They are able to translate current interaction paradigms and design guidelines into models and programs for novel
interaction devices, as well as to independently familiarize themselves with the necessary technologies. Furthermore
they are able to apply practice-relevant evaluation methods to assess the quality of the created software prototype.
They are able to plan larger project tasks in small teams, solve them according to a self-developed project plan and
discuss the results appropriately in plenary sessions and present them as a team.

Key qualifications: Skill in confident and persuasive presentation of ideas and concepts; knowledge of the mindset
and language of application-relevant disciplines; understanding of team processes; skill in collaborating in teams;
skill in leading teams; skill in presenting and documenting results in a comprehensible manner; ability to expand
existing knowledge independently; ability to contribute to science; competence in recognizing significant technical
developments; quality awareness, meticulousness.

Students are familiar with methods and techniques of interaction design and engineering for health care applications.

Workload:

Total: 240 h

150 h studying of course content through exercises / case studies (self-study)
90 h internship / practical course (attendance)

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Practical Module Interaction Design and Engineering for Health Care Applications
Mode of Instruction: internship

Language: German

Frequency: irregular

Contact Hours: 6,00

Contents:
The specific assignment for student projects is designed each year.

Literature:
Literature references will be announced at the beginning of the semester depending on the topic.

Examination

Practical Module Interaction Design and Engineering for Health Care Applications
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0369: Introduction to Embedded Systems 5 ECTS/LP
Einfuhrung in Embedded Systems

Version 1.6.0 (since WS20/21)
Person responsible for module: Prof. Dr. Sebastian Altmeyer

Learning Outcomes / Competences:

The course provides fundamental, practice-oriented knowledge for the development and analysis of embedded
systems, which are used in nearly all areas of industrial application—such as automotive engineering, aerospace, and
robotics—as well as increasingly in everyday contexts.

Within the scope of the course, students acquire the ability to understand the core characteristics of embedded
systems and, in particular, to systematically describe and analyze their extra-functional behavior. Relevant
development methods are introduced, theoretically grounded, and applied through practical examples. Students are
enabled to apply these methods independently, to modify existing systems, and to implement additional functionalities.
Furthermore, they learn to systematically evaluate the resulting systems and to realistically assess and critically reflect
on their extra-functional behavior.

Key qualifications: Analytical and methodological competence; evaluation of alternative solution approaches;
presentation of solutions to exercise problems; ability to independently expand existing knowledge; quality awareness
and attention to detail; self-reflection.

Workload:

Total: 150 h

30 h exercise course (attendance)

30 h lecture (attendance)

60 h studying of course content through exercises / case studies (self-study)
15 h studying of course content using literarture (self-study)

15 h studying of course content using provided materials (self-study)

Conditions:
none
Frequency: irregular (usu. winter Recommended Semester: Minimal Duration of the Module:
semester) Except for winter term 5. 1 semester[s]
24/25
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Einfihrung in Embedded Systems (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: irregular (usu. winter semester)

Contact Hours: 2,00

Literature:

« Embedded System Design Embedded Systems Foundations of Cyber-Physical Systems, and the Internet of
Things, Peter Marwedel

* Making Embedded Systems: Design Patterns for Great Software, Elicia White

« Prototype to Product: A Practical Guide for Getting to Market, Alan Cohen

« Introduction to Embedded Systems— A Cyber-Physical Systems Approach, Edward A. Lee and Sanijit
A. Seshia

» Hard Real-Time Computing Systems - Predictable Scheduling Algorithms and Applications, Giorgio Buttazzo

 Test-Driven Development for Embedded C, James W. Grenning
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Part of the Module: Einfiihrung in Embedded Systems (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: irregular (usu. winter semester)

Contact Hours: 2,00

Literature:

« Embedded System Design Embedded Systems Foundations of Cyber-Physical Systems, and the Internet of
Things, Peter Marwedel

* Making Embedded Systems: Design Patterns for Great Software, Elicia White

« Prototype to Product: A Practical Guide for Getting to Market, Alan Cohen

« Introduction to Embedded Systems— A Cyber-Physical Systems Approach, Edward A. Lee and Sanijit
A. Seshia

» Hard Real-Time Computing Systems - Predictable Scheduling Algorithms and Applications, Giorgio Buttazzo

» Test-Driven Development for Embedded C, James W. Grenning

Examination

Einfuhrung in Embedded Systems
portfolio exam, graded

Test Frequency:
when a course is offered
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Module INF-0426: Wearable Technology Applications in 8 ECTS/LP
Healthcare
Wearable Technology Applications in Healthcare

Version 1.0.0 (since WS22/23)
Person responsible for module: Prof. Dr. Elisabeth André

Learning Outcomes / Competences:

Students are familiar with methods and techniques of interaction design and engineering for health care applications.
After successful participation, they will have the necessary knowledge to analyze application scenarios according

to the guidelines of the user-centered design process and to design software solutions tailored to the target group.
They are able to translate current interaction paradigms and design guidelines into models and programs for novel
interaction devices, as well as to independently familiarize themselves with the necessary technologies. Furthermore,
they are able to apply practice-relevant evaluation methods to assess the quality of the created software prototype.
They are able to plan larger project tasks in small teams, solve them according to a self-developed project plan and
discuss the results appropriately in plenary sessions and present them as a team.

Key qualifications: Skill in confident and persuasive presentation of ideas and concepts; knowledge of the mindset
and language of application-relevant disciplines; understanding of team processes; skill in collaborating in teams;
skill in leading teams; skill in presenting and documenting results in a comprehensible manner; ability to expand
existing knowledge independently; ability to contribute to science; competence in recognizing significant technical
developments; quality awareness, meticulousness.

Workload:

Total: 240 h

15 h studying of course content using provided materials (self-study)

15 h studying of course content using literarture (self-study)

120 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

60 h exercise course (attendance)

Conditions:

Programming experience

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Practical Module Interaction Design and Engineering for Health Care Applications
Mode of Instruction: lecture

Language: English

Frequency: each summer semester

Contact Hours: 2,00

Contents:
The specific assignment for student projects is designed each year.

Literature:
Literature references will be announced at the beginning of the semester depending on the topic.
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Part of the Module: Wearable Technology Applications in Healthcare (Exercise Course)
Mode of Instruction: exercise course

Language: English

Frequency: each winter semester

Contact Hours: 4,00

Examination

Practical Module Interaction Design and Engineering for Health Care Applications
portfolio exam, graded

Test Frequency:
when a course is offered
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Typsysteme

Module INF-0433: Type Systems 5 ECTS/LP

Version 1.0.0 (since WS22/23)
Person responsible for module: Prof. Dr. Kirstin Peters

Contents:

Typsysteme fiir Programmiersprachen werden eingefiihrt. Der Fokus liegt dabei auf den theoretischen Grundlagen.
Verschiedene Basiskonzepte wie zum Beispiel die Umsetzung von Rekursion oder Formen von Polymorphismus
werden diskutiert. Die wichtigsten Eigenschaften solcher Typsysteme werden diskutiert und an verschiedenen
Beispielen bewiesen.

Learning Outcomes / Competences:

Die Studierenden sind in der Lage ein Typsystem fur eine Programmiersprache zu entwerfen und deren
Eigenschaften zu beweisen. Entsprechend sind sie auch in der Lage gegebene Typsysteme zu bewerten

und gegebenenfalls anzupassen oder zu erweitern. Sie wissen wie sich verschiedene Standardkonzepte von
Programmiersprachen auf das Design, die Komplexitét und die Eigenschaften eines Typsystems auswirken. Sie sind
in der Lage Wechselwirkungen verschiedener Erweiterungen von Typsystemen zu erkennen bzw. voraus zu ahnen,
zu verstehen und zu beherrschen.

Sie kennen und verstehen die Arten von Garantien, welche Typsysteme bieten kénnen, und wissen wie sie ein
entsprechendes Typsystem fir eine gegebene einfache Programmiersprache aufsetzen kdnnen. Sie wissen
welche Konzepte von Programmiersprachen oder welche gewtinschten Eigenschaften von Typsystemen tber

die grundlegenden im Kurs behandelten Konzepte hinausgehen und haben die nétigen Grundlagen um sich
entsprechend weiter zu bilden.

Sie kénnen die gewinschten Eigenschaften des Typsystems formalisieren und Beweisen. Sie wissen welche
gangigen Eigenschaften mit statischen Typsystemen gezeigt werden bzw. gezeigt werden kénnen und fir welche
Eigenschaften dynamische Typsysteme nétig sind. Entsprechend kénnen sie entscheiden, ob fur die gewiinschten
Eigenschaften ein statisches Typsystem machbar ist. Sie wissen Uber die Komplexitat von statischen Typsystemen
und wie man diese durch die Konzeption des Typsystems in praktikablen Grenzen halt.

Schlusselqualifikationen: Fertigkeit zum logischen, analytischen und konzeptionellen Denken; Eigensténdiges
Erstellen von Typsystemen und die Formalisierung der gewiinschten Eigenschaften; Verstandliche und korrekte
Beweisentwicklung der Eigenschaften; Qualitdtsbewusstsein; Grundsatze guter wissenschaftlicher Praxis; Fahigkeit,
vorhandenes Wissen selbststandig zu erweitern

Workload:

Total: 150 h

15 h studying of course content using provided materials (self-study)

30 h lecture (attendance)

30 h exercise course (attendance)

15 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)

Conditions: Credit Requirements:

Module Introduction to Theoretical Computer Science (INF-0110) - Bestehen der Modulpriifung

recommended

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program
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Parts of the Module

Part of the Module: Typsysteme (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Contents:
Typsysteme bieten einen effizienten Weg, um die korrekte Funktionsweise von Programmen zu garantieren, bevor
diese Uberhaupt gestartet werden. Es gibt sie in den verschiedensten Auspragungen: als Standard-Konstrukt und
Teil einer Programmiersprache oder speziell fiir bestimmte Anwendungen entworfen.
Wir werden uns u.A. mit den folgenden Themen beschaftigen:
- Einfach getypter lambda-Kalkul
- Statische vs. dynamische Analyse von Typen
- Operationale Semantik
- Soundness von Typsystemen
- Typ-Inferenz
- Curry-Howard-Korrespondenz
- Polymorphism
- Subtyping
- Safety und Liveness Garantien durch Typsysteme
- Abhéngige Typen

Literature:
‘Types and Programming Languages' von Benjamin C. Pierce

Part of the Module: Typsysteme (Ubung)
Mode of Instruction: exercise course
Language: German

Frequency: each winter semester
Contact Hours: 4,00

Examination
Typsysteme

written exam / length of examination: 60 minutes, graded
Test Frequency:

when a course is offered

Valid Sommersemester 2026 - Printed 22.04.2026 133



Module INF-0437

Module INF-0437: Foundations of Quantum Information

Processing

Grundlagen der Quanteninformationsverarbeitung

5 ECTS/LP

Version 1.4.2 (since SoSe23)

Person responsible for module: Prof. Dr. Jakob Siegfried Kottmann

Learning Outcomes / Competences:

Die Studierenden erwerben Grundkenntnisse in der Funktionsweise von Quanteninformationssystemen und
Quantencomputern. Nach Besuch der Veranstaltung sind Sie in der Lage quantenmechanische Prozesse zu

beschreiben und im Kontext algorithmischer Strukturen einzuordnen. Die Studierenden kdnnen quantenmechanische

Zustande diskreter Systeme mathematisch beschreiben und analysiseren. Die Studierenden erwerben ein

fundamentales Versténdnis im Bereich der Quanteninformation. Elementare Theoreme und Eigenschaften kénnen
Die prinzipielle Funktionsweise von Quantencomputern kénnen
von lhnen wiedergegeben werden und durch Anwendungsbeispiele aus der Quantenalgorithmik verdeutlicht werden.

von ihnen wiedergegeben und interpretiert werden.

Sie erwerben ein grundlegendes Verstandnis fiir die Konstruktion logischer Quantengatter und sind in der Lage
kleinere algorithmische Problemstellung eigensténdig zu I6sen.

Schlisselqualifikationen: Abstraktionsféhigkeit; Sicherer Umgang mit mathematischen Strutkuren; Intuition fir das
Verhalten von Quantensystemen; Eigenstandiges Erarbeiten von algorithmischen Losungsanséatzen; Grundlegendes

Verstandnis fiir die Funktion von Quantenrechnern; Grundsatze guter wissenschaftlicher Praxis;

Workload:

Total: 150 h

30 h lecture (attendance)

30 h exercise course (attendance)

15 h studying of course content using provided materials (self-study)
15 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)

Conditions:

Grundkenntnisse in linearer Algebra sind von Vorteil.

Credit Requirements:
Bestehen der Modulprufung

Frequency: each summer semester

Recommended Semester:
from 4.

Minimal Duration of the Module:

1 semester[s]

Contact Hours:
4,00

Repeat Exams Permitted:
according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Grundlagen der Quanteninformationsverarbeitung (Vorlesung)

Mode of Instruction: lecture
Language: English / German
Frequency: each summer semester
Contact Hours: 2,00
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Contents:
Grundlagen der Quantenmechanik

¢ Qubits und Multi-Qubit Systeme

. Unitére Operationen

. Hermitische Operatoren (Observablen und Messungen)
e  BraKet notation

e Tensorprodukte

e Zustandsvektoren und Wellenfunktionen

. Dichtematrizen

Grundlagen der Quanteninformation

e Verschrankung

. von-Neumann Entropie
e Schmidt Zerlegung

e Quantenkopierverbot

e Teleportation

Grundlagen der Quantenalgorithmik

. Quantencomputer

. Quantengatter

. Erwartungswerte und Messungen
*  Dekoharenz

. Erste Algorithmen

Literature:
« Michal Nielsen; Isaac Chuang: Quantum Computation and Quantum Information

* Richard P. Feynman; Robert B. Leighton; Matthew Sands: Feynman-Vorlesungen tber Physik: Band I,
Quantenmechanik

 Original Skripte der Feynman Lectures sind online verfugbar: https://www.feynmanlectures.caltech.edu/info/

Assigned Courses:

Grundlagen der Quanteninformationsverarbeitung (lecture)
*(in attendance) *

Part of the Module: Grundlagen der Quanteninformationsverarbeitung (Ubung)
Mode of Instruction: exercise course

Language: English

Frequency: each summer semester

Contact Hours: 2,00

Contents:
Aufgaben und Beispiele zur Vertiefung der Inhalte der Vorlesung

Assigned Courses:

Grundlagen der Quanteninformationsverarbeitung (lecture)
*(in attendance) *

Examination
Grundlagen der Quanteninformationsverarbeitung
oral exam / length of examination: 20 minutes, graded
Test Frequency:
when a course is offered
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Module INF-0457: Introduction to Natural Language Processing 5 ECTS/LP
Introduction to Natural Language Processing

Version 1.7.0 (since SoSe23)
Person responsible for module: Prof. Dr. Annemarie Friedrich

Learning Outcomes / Competences:

Natural Language Processing (NLP) aims to enable computers to understand, interpret, and generate human
language and is thus an interdisciplinary field at the intersection of linguistics, computer science, and artificial
intelligence. Recent advances in NLP have been driven by the availability of large datasets and the development of
powerful deep learning models.

Upon completing the course, students will have the skills and knowledge to identify the nature of an NLP problem
and choose suitable approaches for solving the task with state-of-the-art methods. They will be able to discuss the
advantages, disadvantages, limitations, and potential ethical considerations of the solutions.

During the course, the participants will improve their skills in logical, analytical, and conceptual thinking. Students
will gain the ability to make scientifically meaningful assessments in the field of NLP using appropriate methods. They
will also acquire relevant terminology in NLP.

Key skills: Formal methods; Knowledge of advantages and disadvantages of different design alternatives;
Systematical advancement of design tools; Ability to work in teams; Understanding of team management; Knowledge
of workflows and processes; Ability to find solutions for practical problems; Ability to work autonomously; Quality
awareness; Scientific working.

Workload:

Total: 150 h

30 h lecture (attendance)

30 h exercise course (attendance)

15 h studying of course content using provided materials (self-study)

15 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)

Conditions: Credit Requirements:
Experience in Python Programming. Prior participation in INF-0487 Bestehen der Modulprufung
Introduction to Python Programming is highly recommended.

Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
each summer semester from 4. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Introduction to Natural Language Processing (Vorlesung)
Mode of Instruction: lecture

Language: German / English

Frequency: each summer semester

Contact Hours: 2,00

Contents:
This course covers the core concepts of state-of-the-art deep-learning-based natural language processing (NLP)
including basic machine learning concepts, word embeddings, neural networks, transformers, (large) language
models, text classification, sequence labeling, machine translation, parsing, and ethics in NLP.
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Literature:
« Dan Jurafsky and James Martin: Speech and Language Processing, 3rd edition. (Draft: https://
web.stanford.edu/~jurafsky/slp3/)
» Additional literature will be announced at the beginning of the course.

Assigned Courses:

Introduction to Natural Language Processing (Lecture) (lecture)
*(in attendance) *

Introduction to Natural Language Processing (Tutorial) (exercise course)
*(in attendance) *

Part of the Module: Introduction to Natural Language Processing (Ubung)
Mode of Instruction: exercise course

Language: English

Frequency: each summer semester

Contact Hours: 2,00

Contents:
The practical part of the course will introduce Python-based natural language processing and deep learning
toolkits (prior knowledge of Python is highly recommended).

Examination

Introduction to Natural Language Processing
portfolio exam, graded

Test Frequency:
when a course is offered
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Module INF-0477: Foundations of Autonomous Mobile Robotics 5 ECTS/LP
Grundlagen der Autonomen Mobilen Robotik

Version 1.1.0 (since WS23/24)
Person responsible for module: Prof. Dr. Jorg-Dieter Stlckler

Learning Outcomes / Competences:

Students will understand the following methodological principles of autonomous mobile robotics at a practical but
scientific level and will be able to implement appropriate algorithms for fundamental problems: Robot kinematics and
sensing and their characteristics, recursive Bayesian filters such as Kalman filters and particle filters, probabilistic
localization, mapping, simultaneous localization and mapping, as well as path planning and following, and robot
control architectures. Students will understand the advantages and disadvantages of various methods and be able to
analyze and select them for applications. Students have developed skills for analyzing and structuring fundamental
problems in autonomous mobile robotics and know concepts and approaches for implementing algorithms for these
problems.

Key qualifications: Skills in logical, analytical and conceptual thinking; selection and confident application of
appropriate methods; independent work with textbooks; implementation of technical solution concepts in programs;
comprehensible presentation of results; skill of cooperation in teams.

Workload:

Total: 150 h

15 h studying of course content using literarture (self-study)

15 h studying of course content using provided materials (self-study)

30 h lecture (attendance)

60 h studying of course content through exercises / case studies (self-study)
30 h exercise course (attendance)

Conditions: Credit Requirements:
* Recommended: Basic programming knowledge in Python Passing the module exam
« Recommended: Basics in artificial intelligence

Frequency: irregular (usu. winter Recommended Semester: Minimal Duration of the Module:
semester) from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Foundations of Autonomous Mobile Robotics (Lecture)
Mode of Instruction: lecture

Language: English / German

Frequency: irregular (usu. winter semester)

Contact Hours: 2,00
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Contents:
This lecture covers basic methods and algorithms for perception and control of autonomous mobile robots,
especially for navigation. The lecture provides an introduction to the following topics:

e Sensors

* Mobile robot kinematics

 Probabilistic modeling

« Particle filter

« Kalman filter

» Localization

* Mapping

» Simultaneous localization and mapping
« Path planning and following

* Robot control architectures

Literature:
Lecture slides will be provided. Additional literature will be provided in lecture and exercises.

Recommended textbooks:

e Thrun, Burgard, Fox: "Probabilistic Robotics,” MIT Press, 2005.

Part of the Module: Foundations of Autonomous Mobile Robotics (Exercise)
Mode of Instruction: exercise course

Language: English / German

Frequency: irregular (usu. winter semester)

Contact Hours: 2,00

Examination
Foundations of Autonomous Mobile Robotics

written exam / length of examination: 90 minutes, graded
Test Frequency:

when a course is offered
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Module INF-0487: Introduction to Python Programming 4 ECTS/LP
Introduction to Python Programming

Version 1.2.1 (since WS23/24)
Person responsible for module: Prof. Dr. Annemarie Friedrich

Learning Outcomes / Competences:

This module conveys fundamental concepts of computer science with a focus on data structures, algorithms, and
their implementation in the Python programming language. Students learn to analyze algorithmic problems, select
appropriate data structures, and design and implement efficient solution approaches.

Topics covered include basic and composite data structures (e.qg., lists, stacks, queues, dictionaries, sets) as well

as fundamental algorithms (e.qg., searching, sorting, recursion). In addition, principles of good software development
are introduced, including modular programming, clear and readable code structures, simple testing methods, and the
fundamentals of object-oriented programming.

Through practice-oriented programming assignments, students acquire basic skills in working with Python and
develop solid algorithmic thinking, which forms an important foundation for further courses in computer science, data
analysis, and machine learning. As part of the course, basic knowledge of several widely used Python frameworks is
also taught.

Remarks:
The course will be conducted in English. During the exercises, communication in German is also possible.

Workload:

Total: 120 h

30 h lecture (attendance)

15 h exercise course (attendance)

5 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)
10 h studying of course content using provided materials (self-study)

Conditions: Credit Requirements:
Basic skills in C or Java are recommended. Passing the module exam.

Module Computer Science 1 (INF-0097) - recommended
Module Introduction to Data Science and Data Engineering (INF-0413) -

recommended

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 2. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

3,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Introduction to Python Programming (Lecture)
Mode of Instruction: lecture

Language: English / German

Frequency: each semester

Contact Hours: 2,00
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Contents:
The Python programming language is of great importance in today's technology landscape due to its versatility
and ease of use. It serves as a powerful language for tasks ranging from web development and data analysis
to artificial intelligence and automation, making it an indispensable tool for both beginners and experienced
developers in numerous industries and research fields.

Basic knowledge of programming with C or Java will facilitate participation in this course. The course covers data
types, control structures, object-oriented programming, and algorithms, with a particular focus on the specific
features of the Python programming language.

The number of participants in this course is limited.

Literature:
Mark Lutz. Learning Python: Powerful Object-Oriented Programming. O'Reilly 2025.

Part of the Module: Introduction to Python Programming (Exercise)
Mode of Instruction: exercise course

Language: English / German

Frequency: each semester

Contact Hours: 1,00

Contents:
The tutorial complements the lecture with practical exercises in Python. Students deepen their understanding
of the material through concrete programming tasks, apply concepts such as data structures, object-oriented
programming, and algorithms, and work with common Python libraries. The tutorial aims to impart practical
programming skills and promote confident, independent work with Python.

Examination

Introduction to Python Programming
written exam, graded

Test Frequency:
when a course is offered
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Module INF-0502: Algorithmic Optimisation 5 ECTS/LP
Algorithmische Optimierung

Version 1.0.0 (since SoSe24)
Person responsible for module: Prof. Dr. Tobias Mémke

Learning Outcomes / Competences:

Developing an understanding of central topics in the field of approximation algorithms; acquiring powerful
mathematical tools to analyze algorithms; improve the ability to abstract and systematically solve optimization
problems.

Key Skills: Ability to build intuitive understanding of mathematical formalisms; ability to identify core properties of
optimization problems; deep understanding of powerful mathematical tools

Workload:

Total: 150 h

15 h studying of course content using literarture (self-study)

15 h studying of course content using provided materials (self-study)

60 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

30 h exercise course (attendance)

Conditions: Credit Requirements:
Basic knowledge of Algorithms and Data Structures (e.g., "INF-0111: Passing the module exam
Informatik 3") and Theoretical Computer Science (e.g., "INF-0110: Einfuhrung
in die Theoretische Informatik").

The course "Applied Algorithmic Optimization" is complementary to this
course. While it is benefical to attend both courses simultaneously, each of the
two courses can be done independently.

Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Algorithmische Optimierung (Vorlesung)
Mode of Instruction: lecture

Language: German / English

Frequency: irregular

Contact Hours: 2,00

Contents:
Given an NP-hard optimization problem, how well can it be approximated in polynomial time? It is exciting and
challenging to understand the approximability of fundamental optimization problems. This course mainly focuses
on upper bounds, i.e., designing efficient approximation algorithms.

In this course, we will study several classes of problems, such as packing problems, network design, and graph
problems. We will cover central algorithmic techniques for designing approximation algorithms, including greedy
algorithms, dynamic programming, linear and semi-definite programming, and randomization.

Literature:
» David P. Williamson and David B. Shmoys, The Design of Approximation Algorithms, Cambridge University
Press.
« Vijay V. Vazirani, Approximation Algorithms, Springer.
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Assigned Courses:

Algorithmische Optimierung (lecture)
*(in attendance) *

Part of the Module: Algorithmische Optimierung (Ubung)
Mode of Instruction: exercise course

Language: English / German

Frequency: irregular

Contact Hours: 2,00

Assigned Courses:

Ubung zu Algorithmische Optimierung (exercise course)
*(in attendance) *

Examination
Algorithmische Optimierung

portfolio exam / length of examination: 120 minutes, graded
Test Frequency:

when a course is offered
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Module INF-0503: Applied Algorithmic Optimisation 5 ECTS/LP
Angewandte Algorithmische Optimierung

Version 1.0.0 (since SoSe24)
Person responsible for module: Prof. Dr. Tobias Mémke

Learning Outcomes / Competences:

Developing an understanding of central topics in the field of approximation algorithms; acquiring powerful
mathematical tools to analyze algorithms; improve the ability to abstract and systematically solve optimization
problems.

Key Skills: Ability to build intuitive understanding of mathematical formalisms; ability to identify core properties of
optimization problems; deep understanding of powerful mathematical tools

Workload:

Total: 150 h

15 h studying of course content using literarture (self-study)

15 h studying of course content using provided materials (self-study)

60 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

30 h exercise course (attendance)

Conditions: Credit Requirements:
Basic knowledge of Algorithms and Data Structures (e.g., "INF-0111: Passing the module exam
Informatik 3") and Theoretical Computer Science (e.g., "INF-0110: Einfuhrung
in die Theoretische Informatik").

The course "Algorithmic Optimization" is complementary to this course. While
it is benefical to attend both courses simultaneously, each of the two courses
can be done independently.

Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Angewandte Algorithmische Optimierung (Vorlesung)
Mode of Instruction: lecture

Language: German / English

Frequency: irregular

Contact Hours: 2,00

Contents:
Given an NP-hard optimization problem, how well can it be approximated in polynomial time? It is exciting and
challenging to understand the approximability of fundamental optimization problems. This course mainly focuses
on upper bounds, i.e., designing efficient approximation algorithms.

In this course, we will study several classes of problems, such as packing problems, network design, and graph
problems. We will cover central algorithmic techniques for designing approximation algorithms, including greedy
algorithms, dynamic programming, linear and semi-definite programming, and randomization.

Literature:
» David P. Williamson and David B. Shmoys, The Design of Approximation Algorithms, Cambridge University
Press.
« Vijay V. Vazirani, Approximation Algorithms, Springer.
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Assigned Courses:

Angewandte Algorithmische Optimierung (lecture)
*(in attendance) *

Part of the Module: Angewandte Algorithmische Optimierung (Ubung)
Mode of Instruction: exercise course

Language: English / German

Frequency: irregular

Contact Hours: 2,00

Assigned Courses:

Ubung zu Angewandte Algorithmische Optimierung (exercise course)
*(in attendance) *

Examination
Angewandte Algorithmische Optimierung

portfolio exam / length of examination: 120 minutes, graded
Test Frequency:

when a course is offered
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Module INF-0505: Practical Introduction to Internet Technologies 8 ECTS/LP
Praktische Einfuhrung in Internet-Technologien

Version 1.0.0 (since SoSe24)
Person responsible for module: Prof. Dr. Michael Seufert

Learning Outcomes / Competences:

After participating in the module course, students understand the essential concepts/procedures/terms from the
areas of communication and computer networks at a basic, practice-oriented but scientific level. They are familiar
with the basic architectures, protocols and algorithms of the Internet and can evaluate and select their alternatives
in the respective application context. At the same time, they can apply what they have learned to practically relevant
problems.

Key qualifications: Competence in recognising significant technical developments, quality awareness,
meticulousness; skill in presenting and documenting results in an understandable way; skill in working in teams.

Workload:

Total: 240 h

30 h studying of course content using provided materials (self-study)

30 h studying of course content using literarture (self-study)

60 h exercise course (attendance)

30 h lecture (attendance)

90 h studying of course content through exercises / case studies (self-study)

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
from 2. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Praktische Einfihrung in Internet-Technologien (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each summer semester

Contact Hours: 2,00

Contents:
The lecture deals with the basic models, procedures, system concepts and technologies used in the field of digital
communication technology and the Internet.

The focus here is on protocols and procedures that can be assigned to ISO/OSI layers 1-4.

The other topics covered in the lecture include:

Local area networks according to IEEE802.3 and IEEE802.11, Internet protocols such as IPv4, IPv6, TCP and
UDP, IP routing procedures, the broadband IP network, current mobile networks, network management functions
and NGN applications such as VolIP,IPTV and RCS.

In addition, an excursion is planned.
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Literature:
« Keith W. Ross, James F. Kurose, "Computernetzwerke", Pearson Studium Verlag, Miinchen, 2012
e Larry L. Peterson, Bruce S. Davie, "Computernetze: Eine systemorientierte Einflhrung", dpunkt.verlag,
Heidelberg, 2007.
 Anatol Badach, Erwin Hoffmann, " Technik der IP-Netze" Hanser Verlag, Miinchen, 2007.
« Gerd Siegmund, "Technik der Netze - Band 1 und 2", Hithig Verlag, Heidelberg, 2009.

Assigned Courses:

Praktische Einfuhrung in Internet-Technologien (lecture)
*(in attendance) *

Part of the Module: Praktische Einfiihrung in Internet-Technologien (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each summer semester

Contact Hours: 4,00

Assigned Courses:

Ubung zu Praktische Einfiihrung in Internet-Technologien (exercise course)
*(in attendance) *

Examination

Praktische Einfuhrung in Internet-Technologien
portfolio exam, graded

Test Frequency:
when a course is offered
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Module INF-0510: Human-Centred Artificial Intelligence for Health 8 ECTS/LP
Care Lab
Human-Centered Artificial Intelligence for Health Care Lab

Version 1.0.0 (since SoSe24)
Person responsible for module: Prof. Dr. Elisabeth André

Learning Outcomes / Competences:

After successful participation in this module, students are familiar with basic concepts of artificial intelligence for the
development of health-related applications. They are able to translate technical solution concepts into models and
master the selection and safe application of suitable methods. In addition, they will gain an insight into current work

in the research field. Furthermore, competencies in the areas of teamwork and communication skills as well as self-
organization are taught through the processing of project tasks and their independent project planning. In the context
of these project tasks, knowledge of the mindset and language of the research field is fostered through the discussion
and presentation of project results.

Key qualifications: Conversion of technical solution concepts into programs and models; subject-specific
consolidation; interdisciplinary knowledge; ability to make scientifically meaningful evaluations using suitable methods;
knowledge of the mindset and language of application-relevant disciplines; ability to work in teams; knowledge

of practice-relevant tasks; familiarity with procedures and processes in the application environment of computer
science; ability to present and document results in a comprehensible manner; ability to expand existing knowledge
independently; competence in recognizing significant technical developments.

Remarks:
Kann nicht belegt werden, wenn "INF-0334: Praktikum Human-Centered Atrtificial Intelligence for Health Care
Applications" bereits belegt wurde.

Workload:

Total: 240 h

60 h exercise course (attendance)

30 h lecture (attendance)

120 h studying of course content through exercises / case studies (self-study)
15 h studying of course content using literarture (self-study)

15 h studying of course content using provided materials (self-study)

Conditions: Credit Requirements:
Ideally, previous knowledge in Python Bestehen der Modulpriifung
Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Human-Centered Artificial Intelligence for Health Care Lab (Lecture)
Mode of Instruction: lecture

Language: German / English

Frequency: each summer semester

Contact Hours: 2,00

Contents:
TODO

Literature:
TODO
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Assigned Courses:

Human-Centered Artificial Intelligence for Health Care Lab (lecture)
*(in attendance) *

Part of the Module: Human-Centered Artificial Intelligence for Health Care Lab (Exercise Course)
Mode of Instruction: exercise course

Language: German / English

Frequency: each summer semester

Contact Hours: 4,00

Assigned Courses:

Ubung zu Human-Centered Artificial Intelligence for Health Care Lab (exercise course)
*(in attendance) *

Examination

Human-Centered Artificial Intelligence for Health Care Lab
portfolio exam, graded

Test Frequency:
when a course is offered
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Module INF-2021: Algorithmic Problem Solving 5 ECTS/LP
Algorithmisches Problemlésen

Version 1.0.0 (since SoSe25)
Person responsible for module: Prof. Dr. Pascal Lenzner

Learning Outcomes / Competences:
Ziel der Veranstaltung ist die Vermittlung und das Erlernen von unterschiedlichen Problemldsetechniken. Das Fokus
liegt hier auf strukturierten Lésungsanséatzen, die auch in vielen Algorithmen und deren Analyse verwendet werden.

Nach der Teilnahme an dieser Veranstaltung sind die Studierenden in der Lage, gegebene Probleme zu
formalisieren und zu klassifizieren und anhand der Formalisierung dann mit den entsprechenden strukturierten
Problemldsemethoden zu l6sen. Die Studierenden beherrschen diverse Problemldseverfahren und auch begleitende
Techniken wie Datenreduktion. Au3erdem verfuigen die Studierenden tber die Team- und Kommunikationsfahigkeit,
um Ldésungen strukturiert zu prasentieren. Des Weiteren erlernen die Studierenden logisches, analytisches und
konzeptionelles Denken.

Workload:

Total: 150 h

15 h studying of course content using provided materials (self-study)

15 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

30 h exercise course (attendance)

Conditions: Credit Requirements:
Vorausgesetzt wird ein Interesse am Knobeln und generell an Bestehen der Modulprufung
Denksportaufgaben. Dieser Kurs richtet sich explizit an Studierende im ersten
und zweiten Semester.

Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
from 1. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Algorithmisches Problemlésen (Vorlesung)
Language: German
Contact Hours: 2,00

Contents:
In diesem Kurs wollen wir besprechen, wie man an algorithmische Probleme herangeht. Wir werden verschiedene
Techniken kennenlernen, sowie typische Fallen. Dies alles passiert anhand von Rétseln, sowohl im Kurs wie auch
in der Hausaufgabe. Denn, wie wir sehen werden, macht das Lésen von Ratseln nicht nur Spaf3, sondern es zeigt
auch allgemeine Herangehensweisen auf und lehrt dadurch auf spielerische Weise praktisch relevante Probleme
zu bewaéltigen.

Assigned Courses:

Algorithmisches Problemldsen (lecture)
*(in attendance) *

Part of the Module: Algorithmisches Problemlésen (Ubung)
Language: German
Contact Hours: 2,00

Assigned Courses:
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Ubung zu Algorithmisches Problemldsen (exercise course)
*(in attendance) *

Examination
Algorithmisches Problemlésen

written exam / length of examination: 120 minutes, graded
Test Frequency:

when a course is offered
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Module INF-2023: Introduction to Cyber Security 5 ECTS/LP
Introduction to Cyber Security

Version 1.2.0 (since SoSe25)
Person responsible for module: Prof. Dr. Frank Breitinger

Contents:

This course provides a comprehensive introduction to cybersecurity, covering both foundational principles and
practical applications. Students will explore key security challenges, emerging trends, and the role of human factors in
security. Topics include cryptography, authentication, network and infrastructure security, intrusion detection, wireless
security, and physical security.

The course also examines cyber threats such as malware and social engineering, along with secure software
development, disaster recovery, and organizational security policies. Additional topics include cybersecurity law,
forensic analysis, and ethical considerations. Through lectures, discussions, and hands-on exercises, students will
develop knowledge and skills in a variety of cybersecurity topics.

Learning Outcomes / Competences:
« Define fundamental terminology and security concepts. (Remembering, Understanding)
< Explain cryptographic principles, network security basics, and methods for securing computer
systems. (Understanding, Applying)
« Identify various types of cyber attacks, malicious software, and scam/phishing attacks. (Applying, Analyzing)
« Evaluate security threats and apply protective measures in physical, network, and infrastructure
security. (Analyzing, Evaluating)

Remarks:
The lecture and exercise will be given in EN. In case all participants are German speaking, this may change.

Workload:

Total: 150 h

30 h exercise course (attendance)

60 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

15 h studying of course content using literarture (self-study)

15 h studying of course content using provided materials (self-study)

Conditions: Credit Requirements:
none Passing the Module Exam
Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
1. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Introduction to Cyber Security (Lecture)
Mode of Instruction: lecture

Language: English / German

Frequency: each summer semester

Contact Hours: 2,00
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Contents:
A preliminary list of topics and subjects covered in the course. Please note that content may change:

« Intro and security trends

« General security concepts

« The role of people in security

< Operational and organizational security
» Physical security

* Infrastructure security

e Cryptography

* Public Key Infrastructure

« Types of attacks and malicious software
* Wireless security

« IDS and network security

< E-mail and instant messaging

» Secure software development
 Disaster recovery, business continuity, and organizational policies
« Computer forensics

« Authentication and remote access

« System hardening and baselining

« Risk management

 Incident response

« Legal issues and ethics

Literature:
Reference Book (highly recommended):

 Principles of Computer Security: CompTIA Security+ and Beyond (Exam SY0-601), 6th Edition. By Arthur
Conklin, Gregory White, Chuck Cothren, Roger L. Davis, and Dwayne Williams

Supplementary Text(s):

e Computers & Security — Elsevier Journal.

Assigned Courses:

Introduction to Cyber Security (lecture)
*(in attendance) *

Part of the Module: Introduction to Cyber Security (Exercise)
Mode of Instruction: exercise course

Language: English / German

Frequency: each summer semester

Contact Hours: 2,00

Contents:
Topics / assignments will be adjusted every year and thus the list below is only to provide an idea:

« Security Tools research

« Port Scanning

e Password Cracking

« Digital Signature / encrypted emails
» Firewalls

e Group policies

» System Hardening

» File Recovery

» System recovery / backup

Assigned Courses:
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Introduction to Cyber Security (Exercise) (exercise course)
*(in attendance) *

Examination
Introduction to Cyber Security

written exam / length of examination: 60 minutes, graded
Test Frequency:

when a course is offered
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Offensive Security

Module INF-2031: Offensive Security 5 ECTS/LP

Version 1.0.0 (since WS25/26)
Person responsible for module: Prof. Dr. Frank Breitinger
Dr. Janine Schneider

Contents:

Offensive Security refers to the techniques and methods used to proactively identify and exploit vulnerabilities in IT
systems with the goal of uncovering weaknesses before malicious actors can. This proactive approach is crucial for
effectively securing IT infrastructures and continuously enhancing their resilience.

This course offers a hands-on introduction to fundamental concepts and techniques in offensive cybersecurity.
Students will explore how various attacks are executed to build a foundational understanding necessary for
developing effective defense strategies. Practical exercises complement the theoretical content to deepen this
understanding.

Topics covered include information gathering (OSINT), an overview of social engineering and web vulnerabilities,
software exploitation, reverse engineering, and multi-stage attack workflows.

Students engage with professional tools such as Kali Linux, Metasploit, and Ghidra in guided lab sessions. Through
demonstrations, exercises, and case studies, they gain a comprehensive understanding of modern attack surfaces
and attacker methodologies.

Learning Outcomes / Competences:
« Recall core concepts and terminology in offensive security.
» Explain how different types of attacks work from a technical perspective but also based on human behavior.
« Apply selected tools in controlled lab environments to explore how security weaknesses can be exploited.
« Analyze executable programs to uncover underlying logic and security weaknesses using reverse engineering
tools.
» Evaluate defensive measures in light of how specific attacks function.

Workload:

Total: 150 h

30 h lecture (attendance)

30 h exercise course (attendance)

15 h studying of course content using provided materials (self-study)

15 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)

Conditions: Credit Requirements:
none Passing the Module Exam
Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Offensive Security (Lecture)
Mode of Instruction: lecture

Language: German / English

Frequency: each winter semester

Contact Hours: 2,00
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Contents:

A preliminary list of topics and subjects covered in the course. Please note that content may change:

« Intro and security trends

« General security concepts

« The role of people in security

< Operational and organizational security
» Physical security

* Infrastructure security

e Cryptography

* Public Key Infrastructure

« Types of attacks and malicious software
* Wireless security

« IDS and network security

< E-mail and instant messaging

» Secure software development
 Disaster recovery, business continuity, and organizational policies
« Computer forensics

« Authentication and remote access

« System hardening and baselining

« Risk management

 Incident response

« Legal issues and ethics

Literature:

Literatur:

- Intel 64 and |A-32 Architectures Software Developer Manuals Volume 1-3

- AMD64 Architecture Programmer's Manual Volume 1-5

- Reversing: Secrets of Reverse Engineering, Eldad Eilam, Wiley Publishing Inc., 2005

- Microsoft Windows Internals: 7th Edition, Yosifovich, Russinovich and Solomon, Microsoft Press, 2017

- Buffer Overflows und Format-String- Schwachstellen: Funktionsweisen, Exploits und Gegenmafinahmen, Tobias
Klein, Dpunkt Verlag, 2003

- Practical Malware Analysis: The Hands-on Guide to Dissecting Malicious Software, Michael Sikorski and Andrew
Honig, No Starch Press, 2012

- Aus dem Tagebuch eines Bughunters. Wie man Softwareschwachstellen aufspuirt und behebt, Tobias Klein,
2010

- The Web Application Hacker's Handbook, Dafydd Stuttard and Marcus Pinto, Wiley-Scrivener, 2011

Links:

- http://wiki.osdev.org/X86-64_Instruction_Encoding
- http://ref.x86asm.net/coder32.html

- http://www.c-jump.com/CIS77/CPU/x86/lecture.html

- https://beginners.re/RE4B-DE.pdf
- https://www.fuzzingbook.org/

- https://github.com/NationalSecurityAgency/ghidra
- https://iwww.metasploit.com/
- https:/iwww .kali.org/

Part of the Module: Offensive Security (Exercise)
Mode of Instruction: exercise course

Language: German / English

Frequency: each winter semester

Contact Hours: 2,00
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Contents:
Topics / assignments will be adjusted every year and thus the list below is only to provide an idea:

Security Tools research

Port Scanning

Password Cracking

Digital Signature / encrypted emails
Firewalls

Group policies

System Hardening

File Recovery

System recovery / backup

Examination
Offensive Security

written exam / length of examination: 90 minutes, graded
Test Frequency:

when a course is offered
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Module INF-2033: Cybercrimes and their Investigation 5 ECTS/LP
Cybercrimes and their Investigation

Version 1.0.0 (since WS25/26)
Person responsible for module: Prof. Dr. Frank Breitinger

Contents:

This course introduces students to the foundational concepts and techniques of cybercrime investigation, with a focus
on digital and network forensics, open-source intelligence, and structured incident response. Students will gain a
technical and procedural understanding of how cybercrimes are perpetrated and investigated in real-world scenarios.

The course begins with an overview of Internet technologies, including key networking protocols and architectures.
Students will explore investigative methodologies and tools used to trace and attribute malicious activity online. Topics
include DNS and Whois investigations, domain registrars and registries, IPv4/IPv6 analysis, and TLD classification.
Practical skills in network mapping, reconnaissance, and scanning are developed, along with introductory analysis of
email, VolP, and instant messaging data.

Additional focus areas include basic OSINT techniques, understanding network encryption, and methods of attribution
and event reconstruction. Through hands-on exercises and case-based discussions, students will learn to identify,
collect, preserve, and analyze digital evidence for investigative and legal purposes.

Learning Outcomes / Competences:

« Memorize core Internet technologies, e.g., protocols, IP addressing, DNS systems, relevant to cybercrime
investigations.

« Apply foundational investigative methodologies to collect and analyze digital evidence from diverse online
sources.

» Analyze DNS records, Whois data, and domain registration details to track online identities and infrastructure.

» Evaluate the effectiveness of various OSINT tools and techniques in identifying threat actors and reconstructing
cyber incidents.

Workload:

Total: 150 h

15 h studying of course content using provided materials (self-study)

60 h studying of course content through exercises / case studies (self-study)
15 h studying of course content using literarture (self-study)

30 h exercise course (attendance)

30 h lecture (attendance)

Conditions: Credit Requirements:
none Passing the Module Exam
Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Cybercrimes and their Investigation (Lecture)
Mode of Instruction: lecture

Language: English / German

Frequency: each winter semester

Contact Hours: 2,00
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Contents:
A preliminary list of topics and subjects covered in the course. Please note that content may change:

« Intro and security trends

« General security concepts

« The role of people in security

< Operational and organizational security
» Physical security

* Infrastructure security

e Cryptography

* Public Key Infrastructure

« Types of attacks and malicious software
* Wireless security

« IDS and network security

< E-mail and instant messaging

» Secure software development
 Disaster recovery, business continuity, and organizational policies
« Computer forensics

« Authentication and remote access

« System hardening and baselining

« Risk management

 Incident response

« Legal issues and ethics

Literature:
Reference Book (highly recommended):

 Principles of Computer Security: CompTIA Security+ and Beyond (Exam SY0-601), 6th Edition. By Arthur
Conklin, Gregory White, Chuck Cothren, Roger L. Davis, and Dwayne Williams

Supplementary Text(s):

e Computers & Security — Elsevier Journal.

Part of the Module: Cybercrimes and their Investigation (Exercise)
Mode of Instruction: exercise course

Language: English / German

Frequency: each winter semester

Contact Hours: 2,00

Examination
Cybercrimes and their Investigation

portfolio exam / length of examination: 90 minutes, graded
Test Frequency:

when a course is offered
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Competitive Programming

Module INF-2035: Competitive Programming 8 ECTS/LP

Version 1.0.0 (since WS25/26)
Person responsible for module: Prof. Dr. Pascal Lenzner

Learning Outcomes / Competences:
In der Veranstaltung wird vermittelt, wie verschiedene Arten von Problemen erkannt, der zugehérige
Lésungsalgorithmus entworfen und dieser in Python oder C++ umsetzt werden kann.

Teilnehmende der Veranstaltung kénnen unterschiedliche Arten von Problemen erkennen und kennen die
zugehdrigen algorithmischen Paradigmen, wie z.B. Greedy-Algorithmen, Divide and Conquer oder Dynamic
Programming, mit deren Hilfe die Probleme geldst werden kénnen. Fir die erfolgreiche Losung muss das Problem

Anwendung, Analyse, Evaluation und Optimierung einen korrekten Algorithmus zu entwickeln, der auf Laufzeit und
gof. Speicherplatz optimiert ist und auch die Randfélle des Problems korrekt behandelt.

Schlisselqualifikationen: Fortgeschrittene mathematisch-formale Methodik, fachspezifische Vertiefungen,
quantitative Aspekte der Informatik, Fahigkeit zur Analyse und Strukturierung komplexer Informatikprobleme,

von Entwurfsalternativen, Bewertung im jeweiligen Anwendungskontext, Fahigkeit zu logischem, analytischem
und konzeptionellem Denken, Auswahl und sichere Anwendung geeigneter Methoden, Teamfahigkeit, Kenntnis
praktischer Aufgabenstellungen, Fahigkeit zur verstandlichen Prasentation und Dokumentation von Ergebnissen,
Fahigkeit zur selbstandigen Erweiterung des vorhandenen Wissens, Qualitdtsbewusstsein, Akribie

zunéchst analysiert und modelliert werden. Danach werden bekannte Algorithmen angewandt und meist auch fur das
entsprechende Problem kombiniert, angepasst und optimiert. Dabei lernen die Teilnehmenden in einem Kreislauf aus

Fahigkeit zur Entwicklung und Umsetzung von Loésungsstrategien fiir komplexe Probleme, Kenntnis der Vor-/Nachteile

Workload:

Total: 240 h

30 h studying of course content using literarture (self-study)

90 h studying of course content through exercises / case studies (self-study)
30 h studying of course content using provided materials (self-study)

60 h lecture (attendance)

30 h exercise course (attendance)

Conditions: Credit Requirements:
Voraussetzungen sind gute Programmierkentnisse in C/C++ und ein Bestehen der Modulpriifung
Basiswissen Uber Algorithmik, beispielsweise aus den Veranstaltungen
Algorithmisches Problemldsen oder Informatik 3 (kann parallel zu Informatik 3
belegt werden).

Wir setzen Grundkenntnisse in den folgenden Bereichen voraus:

« Algorithmenentwurfsmethoden: Greedy, Divide and Conquer,
dynamisches Programmieren, Backtracking und Rekursion

< Grundlegende Datenstrukturen: Arrays, Listen, Stacks, Queues, binare
Suchbaume, binéare Heaps, Adjazenzlisten und -matrizen

« Standardthemen der Algorithmik: O-Notation, Sortieren, Suchen,
Hashing, einfache Graphenalgorithmen (z.B. Baumtraversierung,
Breiten- und Tiefensuche)

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 2. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program
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Parts of the Module

Part of the Module: Competitive Programming (Lecture)
Mode of Instruction: lecture

Language: German / English

Frequency: each winter semester

Contact Hours: 2,00

Contents:
Beim Competitive Programming geht es darum, mdglichst schnell algorithmische Probleme zu I6sen und die
Lésung zu implementieren. Die Zeit zum Programmieren ist beschrankt. Die Korrektheit und Effizienz wird Uber
eine Online-Judge mit unbekannten Test-Cases Uberprift. Diese Art der Programmierwettbewerbe haben eine
lange Tradition. Die Association for Computing Machinery (ACM) richtet seit 1970 jahrlich den International
Collegiate Programming Contest (ICPC) aus. Beim ACM-ICPC geht es darum, dass Teams von drei Studenten
einer Uni an einem Computer mdglichst viele Probleme gemeinsam lésen. Es gibt fiinf typische Arten von
Aufgaben: Graphen-Probleme (z.B. Dijkstra), Suchprobleme (z.B. Backtracking), Geometrische Probleme (z.B.
Schnittbildung), zahlentheoretische Probleme (z.B. Primzahl-Zerlegung), und sonstige Probleme (z.B. Brettspiele
oder Parser).

In der Veranstaltung bringen wir euch bei, wie ihr verschiedene Arten von Problemen erkennt, einen
Losungsalgorithmus entwerft und diesen in Python oder C++ umsetzt. Nach erfolgreicher Teilnahme seid ihr nicht
nur gut vorbereitet fir Coding-Interviews, sondern seid auch bessere Software-Ingenieure geworden: lhr kennt
C++ besser, ihr habt eine gut gefillte Algorithmen-Toolbox, ihr erkennt verschiedene algorithmische Probleme
und ihre Lésung schnell, und ihr habt dabei immer die Laufzeit und den Speicherverbrauch im Blick. Auch das
Debugging von komplexen Algorithmen fallt euch leichter und ihr habt gelernt, wie ihr effizient im Team arbeitet.

Wochentlich werden euch einzelne Themen néhergebracht, und ihr wendet das Gelernte in Programmieraufgaben
an. Neben den wochentlichen Aufgaben wird es mehrere Live-Contests geben, in welchen wir einen echten
Progammierwettbewerb simulieren. Die Wettbewerbe sind hierbei eher spielerisch und dienen der Motivation und
dem Aufzeigen der Wirkung von unterschiedlichen Losungsansatzen. In die Bewertung flie3t nur die Anzahl der
gelosten Aufgaben ein, der direkte Vergleich mit den anderen Teilnehmern spielt dabei keine Rolle.

Neben den Wettbewerben in der Veranstaltung kdnnen HPI-Teams an deutschlandweiten und europaischen
Competitive Programming Wettbewerben teilnehmen und so noch mehr Praxiserfahrung sammeln. Wir begleiten
und helfen euch dabei.

Part of the Module: Competitive Programming (Exercise)
Mode of Instruction: exercise course

Language: English / German

Frequency: each winter semester

Contact Hours: 4,00

Examination
Competitive Programming
portfolio exam, graded
Test Frequency:
when a course is offered
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Module INF-2041: Project Seminar Responsible Artificial 4 ECTS/LP
Intelligence: Design, Evaluation and Challenges (Bachelor)
Projektseminar zu Verantwortungswirdige Kinstliche Intelligenz: Gestaltung,
Bewertung und Herausforderungen (Bachelor)

Version 1.0.0 (since SoSe26)
Person responsible for module: Prof. Dr. Bernhard Bauer

Learning Outcomes / Competences:

After attending the seminar, the students can independently work out and analyse advanced problems, concepts,
methods, procedures, techniques, and technologies from the field of digital ethics and evaluate them in relation to the
individual seminar topic.

Participants possess scientific methodology, communication skills, and the ability to present a special topic clearly and
comprehensibly in speech and writing and to discuss and evaluate scientifically challenging topics from the named
field critically and argumentatively.

Furthermore, they learn to recognise logical structures of thinking and argumentation and use them in a goal-

oriented manner. The participants can formulate clearly and comprehensibly and present subject content freely.

They understand how to structure a talk that is clear and easy to follow. Additionally, the students know how to

focus on essential messages and convey them in a comprehensible way, even with complex content. They skilfully
apply chains of argumentation and solution strategies in the event of disruptions. The students understand how to
confidently deal with common presentation media and use them interactively. They manage to gear a talk to a specific
target group, apply various moderation techniques, and keep their audience engaged even over a longer period.

Key qualifications: Presentation techniques; literature research; principles of good scientific practice; evaluating
solution approaches, procedures, techniques, and technologies from different points of view.

Remarks:
Sofern lhre PO vorschreibt, dass Sie ein Seminar belegen miissen, kann dieses Modul nicht daflr verwendet werden,
da das Projektseminar nicht als Seminar zahlt!

Workload:

Total: 120 h

30 h seminar (attendance)

90 h preparation of presentations (self-study)

Conditions: Credit Requirements:

Module Database Systems (INF-0073) - recommended Passing the module examination
Module Computer Science 1 (INF-0097) - recommended
Module Computer Science 2 (INF-0098) - recommended
Module Computer Science 3 (INF-0111) - recommended

Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Digital Ethics (Bachelor)
Mode of Instruction: seminar

Language: German

Frequency: irregular

Contact Hours: 2,00

ECTS Credits: 4.0
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Contents:
The topics change over time, in order to reflect up-to-date developments

Literature:
Literature depends on the chosen topic

Assigned Courses:

Projektseminar zu Verantwortungswiurdige Kinstliche Intelligenz: Gestaltung, Bewertung und
Herausforderungen (Bachelor / Master) (project seminar)
*(in attendance) *

Examination
Seminar Digital Ethics (Bachelor)

Combined written and oral exam / length of examination: 45 minutes, graded
Test Frequency:

when a course is offered
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Module INF-2811: Deep Learning for Biosignal Analysis - 6 ECTS/LP
Introduction to Concepts, Architectures and Applications
Deep Learning for Biosignal Analysis - Introduction to Concepts, Architectures

and Applications

Version 1.0.0 (since WS24/25)
Person responsible for module: Prof. Dr. Sebastian Zaunseder
Aublin, Pierre, Dr.

Learning Outcomes / Competences:
Subject-related competences:

After successful participation, students have knowledge and competences with regard to deep learning techniques
and its use for biosignal analysis. Students know fundamental ideas of deep learning and basic building blocks

of deep networks. They are aware of (general) training and testing strategies. Students are familiar with common
network architectures, are able to select appropriate architectures for specific biosignal analysis tasks and can work
with them.

Methodological competencies:

Students are able to deal independently with deep networks and their use for biosignal analysis tasks. They can setup
own networks using Python. Finally, students are able to quantitatively evlaluate the performance of own networks in
multiple biosignal processing tasks.

Interdisciplinary Competencies:

The students are able to apply the acquired knowledge in any area of study that deals with biosignals or diagnostically
relevant data in general. In addition, the module teaches essential problem-solving skills, whereby an abstract way of
thinking as well as a structured approach to problem solving are learned.

Key skills:

Ability to think logically, analytically and conceptually; ability to present and document results in a comprehensible
manner; ability to communicate orally and in writing in a way that is appropriate to the situation and specific to the
target group; ability to work together in teams; ability to solve problems under practical boundary conditions; ability to
expand existing knowledge independently; quality awareness.

Workload:

Total: 180 h

60 h studying of course content using provided materials (self-study)

30 h lecture (attendance)

30 h exercise course (attendance)

60 h studying of course content through exercises / case studies (self-study)

Conditions: Credit Requirements:
Basic mathematical skills; programming skills Passing the module exam
Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Deep Learning for Biosignal Analysis - Introduction to Concepts, Architectures and
Applications (Lecture)

Language: English

Frequency: each winter semester

Contact Hours: 2,00
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Contents:
The lecture deals with the fundamentals, implementation and application of deep learning techniques in the field of
biosignal analysis. The following contents are covered:

« Fundamentals of deep learning

« Overview on common network architectures

» Applications of deep learning considering various examples from the field of biosignal processing (including
short introductions into the respective biosignals, medical background and technical details of the
implementation)

Literature:
« |. Goodfellow, Y. Bengio, and A. Courville, Deep Learning. MIT Press, 2016.

Part of the Module: Deep Learning for Biosignal Analysis - Introduction to Concepts, Architectures and
Applications (Exercise)

Language: English

Frequency: each winter semester

Contact Hours: 2,00

Contents:
The exercise conveys practical skills in dealing with deep learning techniques for biosignal analysis. The following

contents are covered:

* Reading and understanding biosignal data
« Understanding of provided networks

« Conception and setup of own networks
 Training of own networks

¢ Quantitative evaluation of own networks

Examination

Deep Learning for Biosignal Analysis - Introduction to Concepts, Architectures and Applications
portfolio exam, graded

Test Frequency:
when a course is offered
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Module INF-2825: User Interface & User Experience Design 5 ECTS/LP
Foundations
User Interface & User Experience Design Foundations

Version 1.0.0 (since WS25/26)
Person responsible for module: Prof. Dr. Frank Kramer
Elisabeth Mess

Learning Outcomes / Competences:

This module provides participants with knowledge in the field of UI/UX Design and enables them to work in groups to
implement the development process of a prototype (from conception to click dummy) with the help of generative Al.
Short theoretical units accompany the learning and development process.

Methodology competencies:

« Understand and apply the concepts of UI/UX design and user-centered design

« Understand and apply design principles and the UCD process

« Analyze user requirements and translate them into design proposals

 Effectively use tools like Figma and Al applications for developing design prototypes
* Iteratively develop and evaluate a clickable prototype (click dummy)

Key competencies: Skills in logical, analytical, and conceptual thinking; skills in the clear presentation and
documentation of results; skills in situational and target-group-specific written and oral communication; skills
in teamwork; skills in solving problems under practical constraints; the ability to independently expand existing
knowledge; an awareness of quality.

Workload:

Total: 150 h

15 h studying of course content using provided materials (self-study)

15 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

30 h exercise course (attendance)

Conditions: Credit Requirements:
none Passing the module exam
Frequency: unique (winter semester) |Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: User Interface & User Experience Design Foundations (Lecture)
Mode of Instruction: lecture

Language: English

Frequency: unique (winter semester)

Contact Hours: 2,00
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Contents:
« Fundamentals of Usability, User Experience (UX), and User Interface (Ul) Design
« Fundamentals of design principles
» User-centered design process (UCD) according to ISO 9241-210
« Classic and agile project management in the context of user-centered design
« Introduction to and creation of low-fidelity and high-fidelity prototypes
« Introduction to and use of Figma for wireframing and prototyping
» Group work: Developing an independent prototype (click dummy)
 Integration of generative Al into conception and design processes

Literature:

* Norman, D. A. (2013). The Design of Everyday Things (Revised and Expanded Edition). MIT Press.

« Krug, S. (2014). Don't Make Me Think, Revisited: A Common Sense Approach to Web Usability (3rd Ed.).
New Riders.

e Garrett, J. J. (2010). The Elements of User Experience: User-Centered Design for the Web and Beyond
(2nd Ed.). New Riders.

e Cooper, A., Reimann, R., Cronin, D., & Noessel, C. (2014). About Face: The Essentials of Interaction
Design (4th Ed.). Wiley.

* Preece, J., Rogers, Y., & Sharp, H. (2019). Interaction Design: Beyond Human-Computer Interaction (5th
Ed.). Wiley.

« Tidwell, J., Brewer, C., & Valencia, A. (2019). Designing Interfaces: Patterns for Effective Interaction
Design (3rd Ed.). O'Reilly Media.

* Goodwin, K. (2011). Designing for the Digital Age: How to Create Human-Centered Products and Services.
Wiley.

Part of the Module: User Interface & User Experience Design Foundations (Exercise)
Mode of Instruction: exercise course

Language: English

Frequency: unique (winter semester)

Contact Hours: 2,00

Examination

User Interface & User Experience Design Foundations
portfolio exam, graded

Test Frequency:
when a course is offered
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Module MTH-2645: Mathematical Logic |
Mathematische Logik |

5 ECTS/LP

Version 1.0.0 (since SoSe25)
Person responsible for module: Prof. Dr. Marc Nieper-WiRRkirchen

Contents:

- Pradikatenlogik

- Sequenzenkalkl

- Gddelscher Vollstandigkeitssatz

- Kompaktheitssatz und Satz von Lowenheim-Skolem
- Modalitaten

- Unentscheidbarkeit und Halteproblem

- Gddelsche Unvollstandigkeitssatze

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: as needed Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
3,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Mathematische Logik |
Language: German

Examination
Mathematische Logik |
oral exam, graded
Test Frequency:

each semester

Valid Sommersemester 2026 - Printed 22.04.2026

168



Module INF-0029

Distributed Systems
Forschungsmodul Softwaremethodiken fiir verteilte Systeme

Module INF-0029: Research Module Software Methodologies for 6 ECTS/LP

Version 1.0.0 (since SoSel3)
Person responsible for module: Prof. Dr. Bernhard Bauer

Contents:
Current research topics at the DS-Lab.

Learning Outcomes / Competences:

After participating in the research module, students can understand problems of medium complexity in the field of
software methodologies for distributed systems. They have detailed and up-to-date knowledge in the mentioned
field and can actively participate in research projects. To this end, they understand advanced concepts, methods,
procedures, techniques, and technologies and can contribute this knowledge to research projects. In addition,
students have the teamwork and communication skills, the ability to study literature, and the learning and working
techniques to discuss problems in the field and critically evaluate, combine, and present interim results.

Key qualifications: Ability to think logically, analytically, and conceptually; independent work with literature;
comprehensible, confident, and convincing presentation of ideas, concepts, and results; quality awareness;
communication skills; ability to work in teams and understand team processes; principles of good scientific practice;

Workload:

Total: 180 h

15 h seminar (attendance)

165 h internship / practical course (self-study)

Conditions:

none

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Forschungsmodul Softwaremethodiken flr verteilte Systeme
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Current research topics at the DS-Lab.

Literature:
Provided for the respective topics.

Assigned Courses:

Oberseminar zu Softwaremethodik fur verteilte Systeme
*(hybrid/mixed) *
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Examination

Presentation and written paper
internship, graded

Test Frequency:
when a course is offered
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Module INF-0048

Module INF-0048: Research Module Theoretical Computer 6 ECTS/LP
Science
Forschungsmodul Theoretische Informatik

Version 2.0.0 (since WS24/25)
Person responsible for module: Prof. Dr. Pascal Lenzner

Learning Outcomes / Competences:

After successful participation in the research module, the students will be in a position to understand problems of
intermediate complexity in the field of Theoretical Computer Science. Furthermore, they will have detailed and up-
to-date knowledge in the field, enabling them to actively develop and apply its concepts, methods, processes, and
techniques for their research projects. The students will have team spirit and the ability to communicate, conduct
literature research, and evaluate solutions and results in a critical manner.

Key Qualifications:

Logical, analytical, and conceptual comprehension; independent work with English technical literature; capability to
present thoughts, concepts, and conclusions in an understandable, confident, and convincing way; quality awareness;
communication skills; knowledge of fundamentals of good scientific practice.

Workload:

Total: 180 h

165 h internship / practical course (self-study)
15 h seminar (attendance)

Conditions: Credit Requirements:
none Bestehen der Modulprifung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Theoretical Computer Science
Mode of Instruction: internship

Language: German

Frequency: each semester

Contact Hours: 1,00

Contents:
Collaboration on current research topics of the group.

Literature:
« Scientific papers, manuals.

Examination

Oral presentation and written paper.
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0064

Module INF-0064: Research Module Organic Computing 6 ECTS/LP
Forschungsmodul Organic Computing

Version 1.0.0 (since SoSel4)
Person responsible for module: Prof. Dr. J6rg Hahner

Learning Outcomes / Competences:

After participating in the research module, students are able to understand problems of medium complexity in the

field of "Organic Computing". They have detailed and up-to-date knowledge in the mentioned field and can actively
participate in research projects. To this end, they understand advanced concepts, methods, procedures, techniques
and technologies and can contribute this knowledge to research projects. In addition, students have the teamwork and
communication skills, the ability to research literature and the learning and working techniques to discuss problems in
the field, as well as to critically evaluate, combine and present interim results.

Key qualifications: Ability to think logically, analytically and conceptually; independent work with specialist literature
in English; comprehensible, confident and convincing presentation of ideas, concepts and results; quality awareness;
communication skills; ability to work in teams and understand team processes; principles of good scientific practice.

Workload:

Total: 180 h

165 h internship / practical course (self-study)
15 h seminar (attendance)

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Organic Computing
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Collaboration on current research topics.

Literature:
Depending on the topic to be worked on:
* Paper
* Book
* Handbook

Assigned Courses:

Oberseminar Organic Computing
*(online/digital) *
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Examination

Presentation and final report.
internship, graded

Test Frequency:
when a course is offered
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Module INF-0075

Module INF-0075: Research Module Databases and Information 6 ECTS/LP
Systems
Forschungsmodul Datenbanken und Informationssysteme

Version 1.2.0 (since SoSel4)
Person responsible for module: Prof. Dr. Peter Michael Fischer

Learning Outcomes / Competences:

After participating in the research module, students can understand medium-complexity problems in the field of
databases and information systems. They have detailed and up-to-date knowledge in the aforementioned field and
can actively participate in research projects. To this end, they understand advanced concepts, methods, procedures,
techniques, and technologies out of this field and can apply this knowledge to research projects. In addition, students
have skills in teamworking and communication, the ability to study research literature and the methods to discuss
problems in the field, as well as to critically evaluate, combine and present intermediate results.

Key Skills: Logical, analytical, and conceptual thinking; Independent work with English-language literature; Intelligible,
confident, and persuasive presentation of ideas, concepts, and results; Quality awareness; Communication skills;
Working in teams and understanding team processes; Principles of good scientific practice.

Workload:

Total: 180 h

15 h seminar (attendance)

165 h internship / practical course (self-study)

Conditions: Credit Requirements:
Module Database Systems (INF-0073) - recommended Passing the module exam
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Databases and Information Systems
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Current research topics in the field of database systems and Big Data

Literature:
« Current research articles with relation to "Big Data"

« Manuals of the relevant products and frameworks

Assigned Courses:

Oberseminar Datenbanken und Informationssysteme
*(hybrid/mixed) *
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Examination

Research Module Databases and Information Systems
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0105

Computer Science
Forschungsmodul Lehrprofessur fiir Informatik

Module INF-0105: Research Module Teaching Professorship for 6 ECTS/LP

Version 1.0.0 (since SoSel4)
Person responsible for module: Prof. Dr. Robert Lorenz

Learning Outcomes / Competences:

After participating in the research module, students can understand problems of medium complexity in the

fields of concurrent systems, petri nets or process mining. They have detailed and up-to-date knowledge in the
aforementioned field and can actively participate in research projects. To this end, they understand advanced
concepts, methods, procedures, techniques and technologies and can apply this knowledge in research projects.
In addition, students have teamwork and communication skills, the ability to research literature, and techniques to
discuss problems in the field, as well as to critically evaluate, combine, and present interim results.

Key qualifications: Ability to think logically, analytically and conceptually; independent work with specialist
literature; comprehensible, confident and convincing presentation of ideas, concepts and results; quality awareness;
communication skills; ability to work in teams and understand team processes; principles of good scientific practice.

Workload:

Total: 180 h

165 h internship / practical course (self-study)
15 h seminar (attendance)

Conditions: Credit Requirements:
Basic knowledge in research topics concurrent systems, petri nets or process |Bestehen der Modulpriifung
mining

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Teaching Professorship Informatics
Mode of Instruction: internship

Language: German

Frequency: each semester

Contact Hours: 1,00

Contents:
Collaboration on current research topics in the field of concurrent systems, petri nets or process mining.

Literature:
« J. Desel, W. Reisig, G. Rozenberg: Lectures on Concurrency and Petri Nets, Springer, Lecture Notes in
Computer Science 3098, 2004
< Wil M. P. van der Aalst: Process Mining. Data Sciemce in Action. Springer, 2016.

Assigned Courses:

Oberseminar zu Lehrprofessur fur Informatik
*(in attendance) *
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Examination

Research Module Teaching Professorship Informatics
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0127

Module INF-0127: Research Module Software- and Systems 6 ECTS/LP
Engineering
Forschungsmodul Software- und Systems Engineering

Version 1.1.0 (since SoSel4)
Person responsible for module: Prof. Dr. Wolfgang Reif

Learning Outcomes / Competences:

After participating in the research module, students are able to understand problems of medium complexity from

the field of software and systems engineering. They have detailed and up-to-date knowledge in the aforementioned
field and can actively participate in research projects. They understand advanced concepts, methods, procedures,
techniques and technologies and can apply this knowledge in research projects. In addition, students have teamwork
and communication skills, the ability to do literature research and the learning and working techniques to discuss
problems in the field, as well as to critically evaluate, combine and present intermediate results.

Soft Skills:

« Skill in logical, analytical and conceptual thinking.

« Ability to work independently with technical literature, including English literature
 Clear, confident and convincing presentation of ideas, concepts and results

« Awareness for quality aspects

« Communication skills

* Ability to work in teams and understand team processes

» Principles of good scientific practice

Workload:

Total: 180 h

165 h internship / practical course (self-study)
15 h seminar (attendance)

Conditions:

none

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Software- and Systems Engineering
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Contribution to current research projects of the chair for Software Engineering

Literature:
Depends on the project: Scientific papers, system documentation, books, ...

Assigned Courses:

Oberseminar Software- und Systems Engineering
*(online/digital) *
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Examination

Research Module Software- and Systems Engineering Project Presentation
practical exam / work period for assignment: 6 weeks, graded

Test Frequency:
when a course is offered
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Module INF-0173

Module INF-0173: Research Module Human-Centred Multimedia 6 ECTS/LP
Forschungsmodul Human-Centered Multimedia

Version 1.0.0 (since SoSel3)
Person responsible for module: Prof. Dr. Elisabeth André

Learning Outcomes / Competences:

After participating in the research module, students are able to understand problems of medium complexity in the
field of "Human-Centered Multimedia". They have detailed and up-to-date knowledge in the aforementioned field and
can actively participate in research projects. To this end, they understand advanced concepts, methods, procedures,
techniques and technologies and can apply this knowledge in research projects. In addition, students have the
teamwork and communication skills, the ability to research literature and the learning and working techniques to
discuss problems in the field, as well as to critically evaluate, combine and present intermediate results.

Key qualifications: Skill in logical, analytical, and conceptual thinking; Independent work with English-language
literature; Understandable, confident, and persuasive presentation of ideas, concepts, and results; Quality awareness;
Communication skills; Skill in working in teams and understanding team processes; Principles of good scientific
practice;

Workload:

Total: 180 h

165 h internship / practical course (self-study)
15 h seminar (attendance)

Conditions:

none

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Human-Centered Multimedia
Mode of Instruction: internship

Language: German

Frequency: each semester

Contact Hours: 1,00

Contents:
Collaborate on current research topics in the area of Human-Centered Multimedia.

Literature:
Literature references will be given at the beginning of the module depending on the topic.

Assigned Courses:

Oberseminar Human-Centered Multimedia
*(hybrid/mixed) *

Examination

Research Module Human-Centered Multimedia
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0327: Research Module IT Infrastructure in Medical 6 ECTS/LP
Information Systems
Forschungsmodul IT-Infrastrukturen in der Medizin

Version 1.0.0 (since WS19/20)
Person responsible for module: Prof. Dr. Frank Kramer

Learning Outcomes / Competences:

After participating in the research module, students are able to understand problems of medium complexity in the
field of IT infrastructures in translational medical research. They have detailed and up-to-date knowledge in the
aforementioned field and can actively participate in research projects. To this end, they understand advanced
concepts, methods, procedures, techniques and technologies and can apply this knowledge in research projects. In
addition, students have the teamwork and communication skills, the ability to research literature and the learning and
working techniques to discuss problems in the field, as well as to critically evaluate, combine and present intermediate
results.

Key Skills: Skill in logical, analytical, and conceptual thinking; Independent work with English-language literature;
Understandable, confident, and persuasive presentation of ideas, concepts, and results; Quality awareness;
Communication skills; Skill in working in teams and understanding team processes; Principles of good scientific
practice.

Workload:

Total: 180 h

Conditions: Credit Requirements:

none Passing the module examination

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module IT Infrastructure in Medical Information Systems
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Current research topics in the field of IT infrastructures in translational medical research.

Literature:
scientific essays, manuals

Assigned Courses:

Oberseminar IT-Infrastrukturen fur die Translationale Medizinische Forschung
*(online/digital) *

Examination

Research Module IT Infrastructure in Medical Information Systems
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0338

Module INF-0338: Research Module Embedded Systems 6 ECTS/LP
Forschungsmodul Embedded Systems

Version 1.0.0 (since SoSe20)
Person responsible for module: Prof. Dr. Sebastian Altmeyer

Learning Outcomes / Competences:

After participating in the research module, students are able to understand problems of medium complexity in the field
of embedded systems. They have detailed and up-to-date knowledge in the aforementioned field and can actively
participate in research projects. To this end, they understand advanced concepts, methods, procedures, techniques
and technologies and can apply this knowledge in research projects. In addition, students have the teamwork and
communication skills, the ability to research literature and the learning and working techniques to discuss problems in
the field, as well as to critically evaluate, combine and present intermediate results.

Key qualifications: Skill in logical, analytical, and conceptual thinking; Independent work with English-language
literature; Intelligible, confident, and persuasive presentation of ideas, concepts, and results; Quality awareness;
Communication skills; Skill in working in teams and understanding team processes; Principles of good scientific
practice.

Workload:

Total: 180 h

15 h seminar (attendance)

165 h internship / practical course (self-study)

Conditions: Credit Requirements:
none Bestehen der Modulprifung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Forschungsmodul Embedded Systems
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Participation in current research topics.

Literature:
scientific papers, handbooks

Assigned Courses:

Oberseminar Embedded Systems
*(hybrid/mixed) *

Examination

Forschungsmodul Embedded Systems
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0372: Research Module Resource Aware 6 ECTS/LP
Algorithmics
Forschungsmodul Resource Aware Algorithmics

Version 1.0.0 (since WS20/21)
Person responsible for module: Prof. Dr. Tobias Mémke

Learning Outcomes / Competences:

After attending this research module, the students are able to understand algorithmic problems and solutions of
medium difficulty in the area of resource aware algorithmics.They have acquired a detailed understanding of up-to-
date topics within the area and can actively participate in research projects. Furthermore, they understand some
deep concepts, methods, tools and technologies and can apply the acquired knowledge in research projects. Besides
the technical abilities, they train their team and communication skills, the ability to perform literature research and to
discurss and present technical topics.

Key Qualifications: Ability to perform analytical and logic thinking; self-sufficient work with scientific literature in
English language; ability to present results and ideas in form of understandable and inspiring presentations; aim for
high-quality results; communication skills; ability to work with a team and to understand team processes; respect for
clean scientific practices.

Workload:

Total: 180 h

165 h internship / practical course (self-study)
15 h seminar (attendance)

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Forschungsmodul Resource Aware Algorithmics
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Contribution to research on state of the art research topics.

Literature:
scientific papers, books

Assigned Courses:

Oberseminar Resource Aware Algorithmics
*(in attendance) *

Examination

Reseach Module Resource Aware Algorithmics
portfolio exam, graded

Test Frequency:
when a course is offered
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Module INF-0430

Module INF-0430: Research Module Theory of distributed and 6 ECTS/LP
parallel Systems
Forschungsmodul Theorie verteilter und paralleler Systeme

Version 1.0.0 (since WS22/23)
Person responsible for module: Prof. Dr. Kirstin Peters

Learning Outcomes / Competences:

Nach der Teilnahme am Forschungsmodul sind die Studierenden in der Lage, Problemstellungen mittlerer Komplexitat
auf dem Gebiet der Theorie verteilter und paralleler Systeme zu verstehen. Sie verflgen Uber detailliertes und
aktuelles Wissen auf dem genannten Gebiet und kénnen in Forschungsprojekten aktiv mitarbeiten. Dazu verstehen
sie weiterfuhrende Konzepte, Methoden, Verfahren, Techniken und Technologien und kénnen dieses Wissen in
Forschungsprojekten einbringen. AulRerdem verfligen die Studierenden Uber die Team- und Kommunikationsfahigkeit,
die Fahigkeit zur Literaturrecherche und die Lern- und Arbeitstechniken, um Problemstellungen auf dem Gebiet zu
diskutieren, sowie Zwischenergebnisse kritisch zu bewerten, zu kombinieren und zu préasentieren.

Schlisselqualifikationen: Fertigkeit zum logischen, analytischen und konzeptionellen Denken; Eigensténdige Arbeit
mit englischsprachiger Fachliteratur; Verstéandliche, sichere und Uberzeugende Présentation von Ideen, Konzepten
und Ergebnissen; Qualitatsbewul3tsein; Kommunikationsfahigkeit; Fertigkeit der Zusammenarbeit in Teams und
Verstehen von Teamprozessen; Grundséatze guter wissenschaftlicher Praxis;

Workload:

Total: 180 h

165 h internship / practical course (self-study)
15 h seminar (attendance)

Conditions: Credit Requirements:

Module Introduction to Theoretical Computer Science (INF-0110) - Bestehen der Modulpriifung

recommended

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Forschungsmodul Theorie verteilter und paralleler Systeme
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Mitarbeit an aktuellen Forschungsthemen des Lehrstuhls

Literature:
Wissenschaftliche Aufsatze, abhangig vom Thema

Assigned Courses:

Oberseminar Theorie verteilter und paralleler Systeme
*(in attendance) *
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Examination

Forschungsmodul Theorie verteilter und paralleler Systeme
homework, graded

Test Frequency:
when a course is offered
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Module INF-0435

Forschungsmodul Quantenalgorithmen

Module INF-0435: Research Module Quantum Algorithms

6 ECTS/LP

Version 1.0.0 (since SoSe23)

Person responsible for module: Prof. Dr. Jakob Siegfried Kottmann

Learning Outcomes / Competences:

Nach der Teilnahme am Forschungsmodul sind die Studierenden in der Lage, Problemstellungen mittlerer Komplexitat
auf dem Gebiet der Quantenalgorithmen verstehen. Sie verfiigen tiber detailliertes und aktuelles Wissen auf

dem genannten Gebiet und kénnen in Forschungsprojekten aktiv mitarbeiten. Dazu verstehen sie weiterfiihrende
Konzepte, Methoden, Verfahren, Techniken und Technologien und kdnnen dieses Wissen in Forschungsprojekten
einbringen. AulRerdem verfligen die Studierenden Uber die Team- und Kommunikationsfahigkeit, die Fahigkeit zur
Literaturrecherche und die Lern- und Arbeitstechniken, um Problemstellungen auf dem Gebiet zu diskutieren, sowie
Zwischenergebnisse kritisch zu bewerten, zu kombinieren und zu prasentieren.

Schlusselqualifikationen: Fertigkeit zum logischen, analytischen und konzeptionellen Denken; Eigenstandige Arbeit
mit englischsprachiger Fachliteratur; Verstandliche, sichere und iberzeugende Prasentation von Ideen, Konzepten
und Ergebnissen; Qualitatsbewul3tsein; Kommunikationsfahigkeit; Fertigkeit der Zusammenarbeit in Teams und
Verstehen von Teamprozessen; Grundsatze guter wissenschaftlicher Praxis

Workload:

Total: 180 h

165 h internship / practical course (self-study)
1 h seminar (attendance)

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: as needed Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Mode of Instruction: internship
Language: English / German
Frequency: as needed
Contact Hours: 1,00

Part of the Module: Forschungsmodul Quantenalgorithmen

Contents:
Mitarbeit an aktuellen Forschungsthemen

Literature:
Abhangig vom jeweiligen Thema

Assigned Courses:

Oberseminar Quantenalgorithmik
*(hybrid/mixed) *
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Examination

Forschungsmodul Quantenalgorithmen
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0460

Module INF-0460: Research Module Computational Linguistics 6 ECTS/LP
Forschungsmodul Computational Linguistics

Version 1.0.0 (since WS23/24)
Person responsible for module: Prof. Dr. Annemarie Friedrich

Learning Outcomes / Competences:

After participating in the research module, students are able to understand problems of medium complexity in the field
of embedded systems. They have detailed and up-to-date knowledge in the aforementioned field and can actively
participate in research projects. To this end, they understand advanced concepts, methods, procedures, techniques
and technologies and can apply this knowledge in research projects. In addition, students have the teamwork and
communication skills, the ability to research literature and the learning and working techniques to discuss problems in
the field, as well as to critically evaluate, combine and present intermediate results.

Key qualifications: Skill in logical, analytical, and conceptual thinking; Independent work with English-language
literature; Intelligible, confident, and persuasive presentation of ideas, concepts, and results; Quality awareness;
Communication skills; Skill in working in teams and understanding team processes; Principles of good scientific
practice.

Workload:

Total: 180 h

165 h internship / practical course (self-study)
15 h seminar (attendance)

Conditions: Credit Requirements:
none Bestehen der Modulprifung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Forschungsmodul Sprachverstehen
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Participation in current research topics.

Literature:
scientific papers, handbooks

Assigned Courses:

Oberseminar Natural Language Understanding
*(hybrid/mixed) *

Examination

Forschungsmodul Sprachverstehen
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0473: Research Module Networked Systems and 6 ECTS/LP
Communication Networks
Forschungsmodul Vernetzte Systeme und Kommunikationsnetze

Version 1.0.0 (since WS23/24)
Person responsible for module:
Prof. Dr. Michael Seufert

Learning Outcomes / Competences:

Nach der Teilnahme am Forschungsmodul sind die Studierenden in der Lage, Problemstellungen mittlerer Komplexitat
auf dem Gebiet der vernetzten Systeme und Kommunikationsnetze zu verstehen. Sie verfiigen tber detailliertes und
aktuelles Wissen auf dem genannten Gebiet und kénnen in Forschungsprojekten aktiv mitarbeiten. Dazu verstehen
sie weiterfuhrende Konzepte, Methoden, Verfahren, Techniken und Technologien und kénnen dieses Wissen in
Forschungsprojekten einbringen. Au3erdem verfiigen die Studierenden tUber die Team- und Kommunikationsfahigkeit,
die Fahigkeit zur Literaturrecherche und die Lern- und Arbeitstechniken, um Problemstellungen auf dem Gebiet zu
diskutieren, sowie Zwischenergebnisse kritisch zu bewerten, zu kombinieren und zu présentieren.

Schlisselqualifikationen: Fertigkeit zum logischen, analytischen und konzeptionellen Denken; Eigensténdige Arbeit
mit englischsprachiger Fachliteratur; Verstandliche, sichere und Uberzeugende Préasentation von Ideen, Konzepten
und Ergebnissen; Qualitatsbewul3tsein; Kommunikationsfahigkeit; Fertigkeit der Zusammenarbeit in Teams und
Verstehen von Teamprozessen; Grundsatze guter wissenschaftlicher Praxis

Workload:

Total: 180 h

15 h seminar (attendance)

165 h internship / practical course (self-study)

Conditions: Credit Requirements:
none Bestehen der Modulprifung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Forschungsmodul Vernetzte Systeme und Kommunikationsnetze
Mode of Instruction: internship

Language: German

Frequency: each semester

Contact Hours: 1,00

Contents:
Mitarbeit an aktuellen Forschungsthemen.

Literature:
wissenschaftliche Papiere, Handbiicher

Assigned Courses:

Oberseminar Vernetzte Systeme und Kommunikationsnetze
*(online/digital) *
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Examination

Forschungsmodul Vernetzte Systeme und Kommunikationsnetze
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0480: Research Module Intelligent Perception in 6 ECTS/LP
Technical Systems
Forschungsmodul Intelligente Perzeption in Technischen Systemen

Version 1.0.0 (since WS23/24)
Person responsible for module: Prof. Dr. Jorg-Dieter Stlckler

Learning Outcomes / Competences:

After participating in the research module, students are able to understand problems of medium complexity in the field
of intelligent perception in technical systems. They have detailed and up-to-date knowledge in the aforementioned
field and can actively participate in research projects. To this end, they understand advanced concepts, methods,
procedures, techniques and technologies and can apply this knowledge in research projects. In addition, students
have the teamwork and communication skills, the ability to research literature and the learning and working techniques
to discuss problems in the field, as well as to critically evaluate, combine and present intermediate results.

Key qualifications: Ability to think logically, analytically and conceptually; Independent work with English-language
scientific literature; Understandable, confident and convincing presentation of ideas, concepts and results; Quality
awareness; Communication skills; Skill of working in teams and understanding team processes; Principles of good
scientific practice.

Workload:

Total: 180 h

15 h seminar (attendance)

165 h internship / practical course (self-study)

Conditions: Credit Requirements:
none Passing the module exam
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Intelligent Perception in Technical Systems
Mode of Instruction: internship

Language: English / German

Frequency: each semester

Contact Hours: 1,00

Contents:
Current research topics.

Literature:
Scientific papers, manuals

Assigned Courses:

Oberseminar Intelligente Perzeption in Technischen Systemen
*(in attendance) *

Examination

Research Module Intelligent Perception in Technical Systems
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-2013: Research Module Data Engineering 6 ECTS/LP
Forschungsmodul Data Engineering

Version 1.0.0 (since WS24/25)
Person responsible for module: Prof. Dr. Fabian Panse

Learning Outcomes / Competences:

After participating in the research module, students can understand medium-complexity problems in the field of
databases and information systems. They have detailed and up-to-date knowledge in the aforementioned field and
can actively participate in research projects. To this end, they understand advanced concepts, methods, procedures,
techniques, and technologies out of this field and can apply this knowledge to research projects. In addition, students
have skills in teamworking and communication, the ability to study research literature and the methods to discuss
problems in the field, as well as to critically evaluate, combine and present intermediate results.

Key Skills: Logical, analytical, and conceptual thinking; Independent work with English-language literature; Intelligible,
confident, and persuasive presentation of ideas, concepts, and results; Quality awareness; Communication skills;
Working in teams and understanding team processes; Principles of good scientific practice.

Workload:

Total: 180 h

15 h seminar (attendance)

165 h internship / practical course (self-study)

Conditions: Credit Requirements:
none Passing the module exam
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Data Engineering
Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Current research topics from the field of data engineering, such as data cleaning, schema matching, or entity
matching.

Literature:
scientific papers, handbooks

Assigned Courses:

Oberseminar Data Engineering
*(hybrid/mixed) *

Examination

Research Module Data Engineering
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-2025: Research Module Cyber Security 6 ECTS/LP
Forschungsmodul Cyber Security

Version 1.0.0 (since SoSe25)
Person responsible for module: Prof. Dr. Frank Breitinger

Learning Outcomes / Competences:

After participating in the research module, students are able to understand problems of medium complexity in the
field of cyber security. They have detailed and up-to-date knowledge in the aforementioned field and can actively
participate in research projects. To this end, they understand advanced concepts, methods, procedures, techniques
and technologies and can apply this knowledge in research projects. In addition, students have the teamwork and
communication skills, the ability to research literature and the learning and working techniques to discuss problems in
the field, as well as to critically evaluate, combine and present intermediate results.

Key qualifications: Skill in logical, analytical, and conceptual thinking; Independent work with English-language
literature; Intelligible, confident, and persuasive presentation of ideas, concepts, and results; Quality awareness;
Communication skills; Skill in working in teams and understanding team processes; Principles of good scientific
practice.

Workload:

Total: 180 h

15 h seminar (attendance)

165 h internship / practical course (self-study)

Conditions: Credit Requirements:
none Passing the Module Exam
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Forschungsmodul Cyber Security
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Participation in current research topics.

Literature:
scientific papers, handbooks

Assigned Courses:

Oberseminar Cybersecurity
*(hybrid/mixed) *

Examination

Research Module Cyber Security
practical exam, graded

Test Frequency:
when a course is offered
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Forschungsmodul Intelligente Energiesysteme

Module INF-2045: Research Module Intelligent Energy Systems 6 ECTS/LP

Version 1.0.0 (since SoSe26)
Person responsible for module:
Prof. Dr. Nicole Ludwig

Learning Outcomes / Competences:
After participating in the research module, students are able to understand problems of medium complexity in the
field of intelligent energy systems. They have detailed and up-to-date knowledge in the aforementioned field and

techniques and technologies and can apply this knowledge in research projects. In addition, students have the
teamwork and communication skills, the ability to research literature and the learning and working techniques to
discuss problems in the field, as well as to critically evaluate, combine and present intermediate results.

Key qualifications: Skill in logical, analytical, and conceptual thinking; Independent work with English-language
literature; Intelligible, confident, and persuasive presentation of ideas, concepts, and results; Quality awareness;
Communication skills; Skill in working in teams and understanding team processes; Principles of good scientific
practice.

can actively participate in research projects. To this end, they understand advanced concepts, methods, procedures,

Workload:

Total: 180 h

165 h internship / practical course (self-study)
15 h seminar (attendance)

Conditions: Credit Requirements:
none Passing the module exam
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Intelligent Energy Systems
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Participation in current research topics.

Literature:
scientific papers, handbooks

Assigned Courses:

Oberseminar Intelligente Energiesysteme
*(in attendance) *
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Examination

Research Module Intelligent Energy Systems
practical exam, graded

Test Frequency:
each semester
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Module INF-2049: Research Module Machine Learning & 6 ECTS/LP
Computer Vision
Forschungsmodul Machine Learning & Computer Vision

Version 1.0.0 (since SoSe26)
Person responsible for module: Prof. Dr. Rainer Lienhart

Learning Outcomes / Competences:

After participating in the research module, students can understand problems of medium complexity in the field of
machine learning & computer vision. They have detailed and up-to-date knowledge in the aforementioned field and
can actively participate in research projects. To this end, they understand advanced concepts, methods, procedures,
techniques and technologies and can apply this knowledge in research projects. In addition, students have teamwork
and communication skills, the ability to research literature, and techniques to discuss problems in the field, as well as
to critically evaluate, combine, and present interim results.

Key qualifications: Ability to think logically, analytically and conceptually; independent work with specialist
literature; comprehensible, confident and convincing presentation of ideas, concepts and results; quality awareness;
communication skills; ability to work in teams and understand team processes; principles of good scientific practice.

Workload:

Total: 180 h

15 h seminar (attendance)

165 h internship / practical course (self-study)

Conditions: Credit Requirements:
none Passing the module exam
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Multimedia Computing & Computer Vision
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
The specific task from the wide-ranging field of machine learning and computer vision is designed individually for
each student every year.

Literature:
scientific papers, manuals

Assigned Courses:

Oberseminar Selected Aspects of Machine Learning and Computer Vision
*(in attendance) *

Examination

Research Module Machine Learning & Computer Vision
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0029

Distributed Systems
Forschungsmodul Softwaremethodiken fiir verteilte Systeme

Module INF-0029: Research Module Software Methodologies for 6 ECTS/LP

Version 1.0.0 (since SoSel3)
Person responsible for module: Prof. Dr. Bernhard Bauer

Contents:
Current research topics at the DS-Lab.

Learning Outcomes / Competences:

After participating in the research module, students can understand problems of medium complexity in the field of
software methodologies for distributed systems. They have detailed and up-to-date knowledge in the mentioned
field and can actively participate in research projects. To this end, they understand advanced concepts, methods,
procedures, techniques, and technologies and can contribute this knowledge to research projects. In addition,
students have the teamwork and communication skills, the ability to study literature, and the learning and working
techniques to discuss problems in the field and critically evaluate, combine, and present interim results.

Key qualifications: Ability to think logically, analytically, and conceptually; independent work with literature;
comprehensible, confident, and convincing presentation of ideas, concepts, and results; quality awareness;
communication skills; ability to work in teams and understand team processes; principles of good scientific practice;

Workload:

Total: 180 h

15 h seminar (attendance)

165 h internship / practical course (self-study)

Conditions:

none

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Forschungsmodul Softwaremethodiken flr verteilte Systeme
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Current research topics at the DS-Lab.

Literature:
Provided for the respective topics.

Assigned Courses:

Oberseminar zu Softwaremethodik fur verteilte Systeme
*(hybrid/mixed) *
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Examination

Presentation and written paper
internship, graded

Test Frequency:
when a course is offered
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Module INF-0048

Module INF-0048: Research Module Theoretical Computer 6 ECTS/LP
Science
Forschungsmodul Theoretische Informatik

Version 2.0.0 (since WS24/25)
Person responsible for module: Prof. Dr. Pascal Lenzner

Learning Outcomes / Competences:

After successful participation in the research module, the students will be in a position to understand problems of
intermediate complexity in the field of Theoretical Computer Science. Furthermore, they will have detailed and up-
to-date knowledge in the field, enabling them to actively develop and apply its concepts, methods, processes, and
techniques for their research projects. The students will have team spirit and the ability to communicate, conduct
literature research, and evaluate solutions and results in a critical manner.

Key Qualifications:

Logical, analytical, and conceptual comprehension; independent work with English technical literature; capability to
present thoughts, concepts, and conclusions in an understandable, confident, and convincing way; quality awareness;
communication skills; knowledge of fundamentals of good scientific practice.

Workload:

Total: 180 h

165 h internship / practical course (self-study)
15 h seminar (attendance)

Conditions: Credit Requirements:
none Bestehen der Modulprifung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Theoretical Computer Science
Mode of Instruction: internship

Language: German

Frequency: each semester

Contact Hours: 1,00

Contents:
Collaboration on current research topics of the group.

Literature:
« Scientific papers, manuals.

Examination

Oral presentation and written paper.
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0060: Foundations of Organic Computing 5 ECTS/LP
Grundlagen des Organic Computing

Version 1.0.0 (since SoSel4)
Person responsible for module: Prof. Dr. J6rg Hahner

Learning Outcomes / Competences:

In this module, students get to know the research field of Organic Computing by becoming acquainted with and
learning to apply a variety of concepts from nature-inspired algorithms and self-organising systems. In the lecture,
the participants learn to formulate, compare and evaluate problems that occur during development of complex self-
organised systems. After participating in the practice, the students are able to implement simple methods from the
field, carry out experimental studies and thus quantify the methods’ way of functioning. The acquired knowledge may
be used as the basis for the continuing Master's lecture "Organic Computing Il", where it is deepened further.

Key qualifications: Classifying and comparing different methods, formulating problems, comparing and assessing
solution candidates, abstraction skills.

Workload:

Total: 150 h

15 h studying of course content using provided materials (self-study)

15 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

30 h exercise course (attendance)

Conditions: Credit Requirements:
none Bestehen der Modulprufung
Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Grundlagen des Organic Computing (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Contents:
The lecture "Basics of Organic Computing” conveys approaches to mastering high complexity in technical
systems. Following the general objective of the research field of Organic Computing, concepts and mechanisms
that occur in nature are transferred into technical applications and algorithms.

Literature:
« current scientific paper
« Miiller-Schloer, Schmeck, Ungerer: Organic Computing - A Paradigm Shift for Complex Systems,
Birkh&user, 2011
» Wiirtz: Organic Computing (Understanding Complex Systems), Springer 2008
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Part of the Module: Grundlagen des Organic Computing (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Contents:
The exercise takes up the algorithms and approaches presented and transfers them to a simulated environment.
The students learn scientific principles in the development and realisation of complex algorithms - the focus is on
evaluation and comparison with conventional approaches.

Examination
Grundlagen des Organic Computing (mindliche Prufung)
oral exam / length of examination: 30 minutes, graded
Test Frequency:
when a course is offered
Description:
The exam can be taken every semester at the beginning and at the end of the lecture-free period.
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Module INF-0061

Ad-Hoc- und Sensornetze

Module INF-0061: Ad-Hoc- and Sensor Networks 5 ECTS/LP

Version 1.0.0 (since WS15/16)
Person responsible for module: Prof. Dr. J6rg Hahner

Learning Outcomes / Competences:
The participants receive sound technical knowledge about the areas of application and functioning of ad-hoc and
sensor networks. They can state the differences between traditional computer networks and infrastructure-free

They can analyse and evaluate texts on application examples of ad-hoc and sensor networks, their ability to think
logically, analytically and conceptually is improved.

Key qualifications: Skill in analysing and structuring computer science problems, skill in developing and
implementing solution strategies, knowledge of the advantages/disadvantages of design alternatives, evaluation
in the respective application context, skill in working in teams, skill in presenting and documenting results in a
comprehensible way, quality awareness, meticulousness.

communication networks, they understand their essential concepts and mathematical-formal basics. They can justify
the selection of suitable methods for a problem and apply them in a programme in a safe, concrete and practical way.

Workload:

Total: 150 h

30 h exercise course (attendance)

60 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

15 h studying of course content using literarture (self-study)

15 h studying of course content using provided materials (self-study)

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Ad-Hoc- und Sensornetze (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each summer semester

Contact Hours: 2,00

Contents:
The lecture "Ad-hoc and Sensor Networks" deals with the functioning of infrastructure-less communication

(e.g. batteries). Based on this system model, topics such as media access, time synchronisation, localisation,
data-centric communication and routing. In the exercise, the presented procedures are dealt with in depth and
partially implemented and evaluated.

networks, which usually consist of a large number of resource-constrained embedded and partly mobile computing
nodes. The limitations manifest themselves, among other things, in limited computing power and energy supply
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Literature:
* Slides

Journal, 15:77-89.

Networking, pages 271-278. ACM Press.

ISBN-13: 978-0470519233.

Communications, 11(6):54-61.

» Kriger, M. and Grosse, C. U. (2004). Structural health monitoring with wireless sensor networks. Otto-Graf-

e Kahn, J. M., Katz, R. H., and Pister, K. S. J. (1999). Next century challenges: Mobile networking for "Smart
Dust". In Proceedings of the 5th Annual ACM/IEEE International Conference on Mobile Computing and

< Karl, H and Willig, A: Protocols and Architectures for Wireless Sensor Networks, John Wiley & Sons 2004,

* Romer, K. and Mattern, F. (2004). The design space of wireless sensor networks. IEEE Wireless

Assigned Courses:

Ad-hoc und Sensornetze (lecture)
*(in attendance) *

Part of the Module: Ad-Hoc- und Sensornetze (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each summer semester

Contact Hours: 2,00

Assigned Courses:

Ubung zu Ad-hoc und Sensornetze (exercise course)
*(in attendance) *

Examination
Ad-Hoc- und Sensornetze (mundliche Prufung)
oral exam / length of examination: 30 minutes, graded
Test Frequency:
when a course is offered
Description:

The exam can be taken every semester at the beginning and end of the lecture-free period.
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Module INF-0064: Research Module Organic Computing 6 ECTS/LP
Forschungsmodul Organic Computing

Version 1.0.0 (since SoSel4)
Person responsible for module: Prof. Dr. J6rg Hahner

Learning Outcomes / Competences:

After participating in the research module, students are able to understand problems of medium complexity in the

field of "Organic Computing". They have detailed and up-to-date knowledge in the mentioned field and can actively
participate in research projects. To this end, they understand advanced concepts, methods, procedures, techniques
and technologies and can contribute this knowledge to research projects. In addition, students have the teamwork and
communication skills, the ability to research literature and the learning and working techniques to discuss problems in
the field, as well as to critically evaluate, combine and present interim results.

Key qualifications: Ability to think logically, analytically and conceptually; independent work with specialist literature
in English; comprehensible, confident and convincing presentation of ideas, concepts and results; quality awareness;
communication skills; ability to work in teams and understand team processes; principles of good scientific practice.

Workload:

Total: 180 h

165 h internship / practical course (self-study)
15 h seminar (attendance)

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Organic Computing
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Collaboration on current research topics.

Literature:
Depending on the topic to be worked on:
* Paper
* Book
* Handbook

Assigned Courses:

Oberseminar Organic Computing
*(online/digital) *
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Examination

Presentation and final report.
internship, graded

Test Frequency:
when a course is offered
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Module INF-0075

Module INF-0075: Research Module Databases and Information 6 ECTS/LP
Systems
Forschungsmodul Datenbanken und Informationssysteme

Version 1.2.0 (since SoSel4)
Person responsible for module: Prof. Dr. Peter Michael Fischer

Learning Outcomes / Competences:

After participating in the research module, students can understand medium-complexity problems in the field of
databases and information systems. They have detailed and up-to-date knowledge in the aforementioned field and
can actively participate in research projects. To this end, they understand advanced concepts, methods, procedures,
techniques, and technologies out of this field and can apply this knowledge to research projects. In addition, students
have skills in teamworking and communication, the ability to study research literature and the methods to discuss
problems in the field, as well as to critically evaluate, combine and present intermediate results.

Key Skills: Logical, analytical, and conceptual thinking; Independent work with English-language literature; Intelligible,
confident, and persuasive presentation of ideas, concepts, and results; Quality awareness; Communication skills;
Working in teams and understanding team processes; Principles of good scientific practice.

Workload:

Total: 180 h

15 h seminar (attendance)

165 h internship / practical course (self-study)

Conditions: Credit Requirements:
Module Database Systems (INF-0073) - recommended Passing the module exam
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Databases and Information Systems
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Current research topics in the field of database systems and Big Data

Literature:
« Current research articles with relation to "Big Data"

« Manuals of the relevant products and frameworks

Assigned Courses:

Oberseminar Datenbanken und Informationssysteme
*(hybrid/mixed) *
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Examination

Research Module Databases and Information Systems
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0105

Computer Science
Forschungsmodul Lehrprofessur fiir Informatik

Module INF-0105: Research Module Teaching Professorship for 6 ECTS/LP

Version 1.0.0 (since SoSel4)
Person responsible for module: Prof. Dr. Robert Lorenz

Learning Outcomes / Competences:

After participating in the research module, students can understand problems of medium complexity in the

fields of concurrent systems, petri nets or process mining. They have detailed and up-to-date knowledge in the
aforementioned field and can actively participate in research projects. To this end, they understand advanced
concepts, methods, procedures, techniques and technologies and can apply this knowledge in research projects.
In addition, students have teamwork and communication skills, the ability to research literature, and techniques to
discuss problems in the field, as well as to critically evaluate, combine, and present interim results.

Key qualifications: Ability to think logically, analytically and conceptually; independent work with specialist
literature; comprehensible, confident and convincing presentation of ideas, concepts and results; quality awareness;
communication skills; ability to work in teams and understand team processes; principles of good scientific practice.

Workload:

Total: 180 h

165 h internship / practical course (self-study)
15 h seminar (attendance)

Conditions: Credit Requirements:
Basic knowledge in research topics concurrent systems, petri nets or process |Bestehen der Modulpriifung
mining

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Teaching Professorship Informatics
Mode of Instruction: internship

Language: German

Frequency: each semester

Contact Hours: 1,00

Contents:
Collaboration on current research topics in the field of concurrent systems, petri nets or process mining.

Literature:
« J. Desel, W. Reisig, G. Rozenberg: Lectures on Concurrency and Petri Nets, Springer, Lecture Notes in
Computer Science 3098, 2004
< Wil M. P. van der Aalst: Process Mining. Data Sciemce in Action. Springer, 2016.

Assigned Courses:

Oberseminar zu Lehrprofessur fur Informatik
*(in attendance) *
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Examination

Research Module Teaching Professorship Informatics
practical exam, graded

Test Frequency:
when a course is offered
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Safety and Security

Module INF-0121: Safety and Security 5 ECTS/LP

Version 2.2.0 (since SoSel7)
Person responsible for module: Prof. Dr. Wolfgang Reif

Learning Outcomes / Competences:
Fachbezogene Kompetenzen:

Nach der erfolgreichen Teilnahme an der Lehrveranstaltung kennen die Studierenden Bedrohungsanalysen
sowohl von Fehlverhalten (Safety) als auch von bdsartigen Zugriffen Dritter (Security) in Bezug auf praxisrelevante,
technische Systeme.

Die Studierenden kdnnen formale Modellierungsmethoden selbststéandig und in Teams auf sicherheitskritische
Systeme anwenden und kennen automatische Werkzeuge zur formalen Verifikation.

Sie kennen Grundlagen, Aufbau, und typische Schwéachen kryptographischer Protokolle und sicherheitskritischer
Systeme, kdnnen diese verstandlich und sicher darstellen, und verstehen die Grundprinzipien deren
Sicherheitsanalyse.

Sie haben Kenntnisse der Denkweise und Sprache anwendungsrelevanter Disziplinen.
Schlusselqualifikationen:

» Analytisch-methodische Kompetenz

* Abwéagen von Losungsansatzen

« Erwerb von Abstraktionsfahigkeiten

» Mathematisch-formale Grundlagen

* Quantitative Aspekte der Informatik

» Kompetenz zur Vernetzung unterschiedlicher Fachgebiete

» Fertigkeit zur Losung von Problemen unter praxisnahen Randbedingungen
« Fahigkeit, vorhandenes Wissen selbststandig zu erweitern

Workload:

Total: 150 h

15 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)
15 h studying of course content using provided materials (self-study)

30 h lecture (attendance)

30 h exercise course (attendance)

Conditions:
Module Computer Science 2 (INF-0098) - recommended
Frequency: irregular (usu. summer Recommended Semester: Minimal Duration of the Module:
semester) from 6. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Safety and Security (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: irregular (usu. summer semester)
Contact Hours: 2,00
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Literature:
* Folien
¢ A. Habermaier, M. Gidemann, F. Ortmeier, W. Reif, G. Schellhorn: Qualitative and Quantitative Model-
Based Safety Analysis; in Railway Safety, Reliability and Security: Technologies and Systems Engineering,
2012
« Schneier: Applied Cryptograpy, Wiley and Sons, 1996 (2nd edition)
« N. Ferguson, B. Schneier: Cryptography Engineering, Wiley and Sons, 2010

Part of the Module: Safety and Security (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: irregular (usu. summer semester)
Contact Hours: 2,00

Contents:
Der Begriff Sicherheit im Deutschen umfasst sowohl Security- als auch Safety-Aspekte, die fiir technische
Systeme in einer Vielzahl von Bereichen wie Automotive, Zugsicherung sowie Luftfahrt essenziell sind. Daher
ist es bei der Entwicklung sicherheitskritischer Systeme wichtig, sowohl Safety- als auch Security-Aspekte zu
betrachten. In dieser Vorlesung werden die Grundlagen traditioneller Safety-Techniken wie etwa Gefahrdungs-
und Fehlerbaumanalyse vermittelt. Aktuelle Safety-Standards berticksichtigen zudem auch Techniken basierend
auf formalen Methoden. Deren Anwendung in der Analyse von sicherheitskritischen Systemen wird in der
Vorlesung vorgestellt. Um Security-Garantien fur technische Systeme abgeben zu kénnen, werden in der
Vorlesung die Grundlagen Uiber Kryptographie sowie kryptographische Protokolle vermittelt. Zudem werden die
Gefahren von unerwiinschten Informationsflissen nahegelegt sowie Techniken zu deren Analyse vorgestellt.

Literature:
* Folien
¢ A. Habermaier, M. Gidemann, F. Ortmeier, W. Reif, G. Schellhorn: Qualitative and Quantitative Model-
Based Safety Analysis; in Railway Safety, Reliability and Security: Technologies and Systems Engineering,
2012
» Schneier: Applied Cryptograpy, Wiley and Sons, 1996 (2nd edition)

Examination
Safety and Security

oral exam / length of examination: 30 minutes, graded
Test Frequency:

when a course is offered
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Module INF-0127: Research Module Software- and Systems 6 ECTS/LP
Engineering
Forschungsmodul Software- und Systems Engineering

Version 1.1.0 (since SoSel4)
Person responsible for module: Prof. Dr. Wolfgang Reif

Learning Outcomes / Competences:

After participating in the research module, students are able to understand problems of medium complexity from

the field of software and systems engineering. They have detailed and up-to-date knowledge in the aforementioned
field and can actively participate in research projects. They understand advanced concepts, methods, procedures,
techniques and technologies and can apply this knowledge in research projects. In addition, students have teamwork
and communication skills, the ability to do literature research and the learning and working techniques to discuss
problems in the field, as well as to critically evaluate, combine and present intermediate results.

Soft Skills:

« Skill in logical, analytical and conceptual thinking.

« Ability to work independently with technical literature, including English literature
 Clear, confident and convincing presentation of ideas, concepts and results

« Awareness for quality aspects

« Communication skills

* Ability to work in teams and understand team processes

» Principles of good scientific practice

Workload:

Total: 180 h

165 h internship / practical course (self-study)
15 h seminar (attendance)

Conditions:

none

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Software- and Systems Engineering
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Contribution to current research projects of the chair for Software Engineering

Literature:
Depends on the project: Scientific papers, system documentation, books, ...

Assigned Courses:

Oberseminar Software- und Systems Engineering
*(online/digital) *
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Examination

Research Module Software- and Systems Engineering Project Presentation
practical exam / work period for assignment: 6 weeks, graded

Test Frequency:
when a course is offered
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Module INF-0173: Research Module Human-Centred Multimedia 6 ECTS/LP
Forschungsmodul Human-Centered Multimedia

Version 1.0.0 (since SoSel3)
Person responsible for module: Prof. Dr. Elisabeth André

Learning Outcomes / Competences:

After participating in the research module, students are able to understand problems of medium complexity in the
field of "Human-Centered Multimedia". They have detailed and up-to-date knowledge in the aforementioned field and
can actively participate in research projects. To this end, they understand advanced concepts, methods, procedures,
techniques and technologies and can apply this knowledge in research projects. In addition, students have the
teamwork and communication skills, the ability to research literature and the learning and working techniques to
discuss problems in the field, as well as to critically evaluate, combine and present intermediate results.

Key qualifications: Skill in logical, analytical, and conceptual thinking; Independent work with English-language
literature; Understandable, confident, and persuasive presentation of ideas, concepts, and results; Quality awareness;
Communication skills; Skill in working in teams and understanding team processes; Principles of good scientific
practice;

Workload:

Total: 180 h

165 h internship / practical course (self-study)
15 h seminar (attendance)

Conditions:

none

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Human-Centered Multimedia
Mode of Instruction: internship

Language: German

Frequency: each semester

Contact Hours: 1,00

Contents:
Collaborate on current research topics in the area of Human-Centered Multimedia.

Literature:
Literature references will be given at the beginning of the module depending on the topic.

Assigned Courses:

Oberseminar Human-Centered Multimedia
*(hybrid/mixed) *

Examination

Research Module Human-Centered Multimedia
practical exam, graded

Test Frequency:
when a course is offered

Valid Sommersemester 2026 - Printed 22.04.2026 214



Module INF-0204

Grundlagen der Robotik

Module INF-0204: Introduction to Robotics 6 ECTS/LP

Version 2.0.0
Person responsible for module: Prof. Dr. Wolfgang Reif

Learning Outcomes / Competences:

Die Studierenden kennen die Grundlagen der Robotik und deren praxisrelevante Fragestellungen. Sie sind

in der Lage, die Position und Orientierung von Gegenstanden wie z.B. eines Roboters oder Werkstiickes im
dreidimensionalen Bereich zu beschreiben und Zusammenhange zwischen der Position eines Roboters im

Raum und seiner Gelenke zu berechnen. Mit Hilfe physikalischer GesetzmaRigkeiten kdnnen Trajektorien von
Robotern berechnet werden. Die Studierenden kennen grundlegende technische Systeme in einer robotergestiitzen
Automatisierung wie z.B. Sensoren oder Roboterwerkzeuge.

Schlusselqualifikationen:

» Analytisch-methodische Kompetenz
* Abwagen von Losungsansatzen
< Erwerb von Abstraktionsfahigkeiten

Workload:

Total: 180 h

30 h exercise course (attendance)

45 h lecture (attendance)

22 h studying of course content using provided materials (self-study)

60 h studying of course content through exercises / case studies (self-study)
23 h studying of course content using literarture (self-study)

Conditions:

none

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

5,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Grundlagen der Robotik (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 3,00

Contents:
< Grundlagen der robotergestiitzten Automatisierung
* Roboterwerkzeuge
* Sensorik
» 3D-Vektorgeometrie
» Berechnung der (inversen) Kinematik eines Industrieroboters.
* Berechnung verschiedener Arten von Trajektorien
« Uberblick tiber mobile Robotik mit Themen wie Lokalisierung und Navigation
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Literature:
e L. Sciavicco, B. Siciliano: Modelling and Control of Robot Manipulators. Reihe: Advanced Textbooks in
Control and Signal Processing. Springer 2000 (2nd Ed.)
¢ B. Sicliliano, L. Sciavicco, L. Villani, G. Oriolo: Robotics - Modelling, Planning and Control. Springer 2009
« L. Biagiotti, C. Melchiorri: Trajectory Planning for Automatic Machines and Robots. Springer 2008
* B. Siciliano, O. Khatib (Eds.): Handbook of Robotics. Springer 2008

Part of the Module: Grundlagen der Robotik (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Examination
Grundlagen der Robotik

oral exam / length of examination: 45 minutes, graded
Test Frequency:

when a course is offered
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Module INF-0206: Physical Computing 8 ECTS/LP
Physical Computing

Version 1.0.0 (since SoSel4)
Person responsible for module: Prof. Dr. Elisabeth André

Learning Outcomes / Competences:

After successful participation in the course, students understand the essential concepts of physical computing and
an Internet of Things at a basic and practice-oriented level: architecture and functionality of single-board computers,
programming of single-board computers, combination of hardware and software for the development of physical
user interfaces, materiality of user interfaces, augmentation of everyday objects with sensors and actuators. Skills
in confident and persuasive presentation of ideas and concepts, comprehensible presentation and documentation
of results, competence in recognizing significant technical developments are also particularly encouraged in this
framework.

Key qualifications: Ability to present ideas and concepts confidently and convincingly; knowledge of the mindset and
language of application-relevant disciplines; ability to collaborate in teams; ability to present and document results
comprehensibly; ability to expand existing knowledge independently; competence to recognize significant technical
developments;

Workload:

Total: 240 h

30 h lecture (attendance)

60 h exercise course (attendance)

30 h studying of course content using literarture (self-study)

90 h studying of course content through exercises / case studies (self-study)
30 h studying of course content using provided materials (self-study)

Conditions:

none

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Physical Computing (Lecture)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 2,00
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Contents:
Content of the lecture are technologies, methods and topics relevant for the "Internet of Things". In practical
exercises students develop interactive/intelligent artifacts in small teams, which consist partly of software and
partly of hardware (e.g. a microprocessor, sensors and actuators).

Specifically, the lecture will introduce fundamentals for working with the Arduino platform including:

Details of the Arduino board and a selection of sensors (e.g. brightness sensor or bend sensor) and actuators (e.g.
LEDs or motors).

Basic knowledge of electrical circuits

Details of the Arduino programming language and software environment

Serial communication between Arduino and software (e.g. Processing) on a standard PC

In addition, example projects from the research areas of human-machine interaction and especially tangible
interfaces will be presented and theoretical and design principles will be explained.

There will be a final project, which will be worked on by the students over several exercises to conclude the
course. The topic of the final project will be developed in cooperation with the teacher during the course.

Literature:
* Massimo Banzi, "Getting Started with Arduino"
« Tom Igoe, “Making things Talk: Using Sensors, Networks, and Arduino to see, hear and feel your world”
« Joshua Noble, “Programming Interactivity”

Part of the Module: Physical Computing (Exercise Course)
Mode of Instruction: exercise course

Language: German

Frequency: each winter semester

Contact Hours: 4,00

Examination
Physical Computing
practical exam, graded
Test Frequency:
when a course is offered
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Selbst-organisierende, eingebettete Systeme

Module INF-0215: Self-Organising, Embedded Systems 6 ECTS/LP

Version 2.4.0 (since WS16/17)
Person responsible for module: Prof. Dr. Wolfgang Reif

Learning Outcomes / Competences:

Die Studierenden erlernen Grundlagen der Softwareentwicklung von selbst-organisierenden Systemen

mit besonderem Bezug zu eingebetteten Systemen. Sie sind in der Lage, Lésungsstrategien fir komplexe

Systeme aus einfachen, reaktiven Komponenten zu entwickeln und umzusetzen. Sie verstehen den Einsatz

von Simulationsumgebung in der Softwareentwicklung fiir eingebettete Systeme und kdnnen einfache selbst-
organisierende Verfahren auf praxisrelevante Probleme anwenden. Sie kénnen verschiedene, konkurrierende
Ansétze analysieren und anwenden. Sie kennen Algorithmen und Modelle aus dem Bereich adaptiver Systeme und
der kiinstlichen Intelligenz. Basierend auf ihren Kenntnissen in der Programmierung eingebetteter Software, kénnen
sie diese auf die Hardware Uberspielen.

Schlisselqualifikationen:

« Analytisch-methodische Kompetenz
« Quantitatives Abwagen von Lésungsanséatzen
« Organisationsfahigkeit

Workload:

Total: 180 h

30 h exercise course (attendance)

45 h lecture (attendance)

60 h studying of course content through exercises / case studies (self-study)
22 h studying of course content using literarture (self-study)

23 h studying of course content using provided materials (self-study)

Conditions:

none

Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

5,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Selbst-organisierende, eingebettete Systeme (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: irregular

Contact Hours: 2,00

Contents:
» Komplexe Systeme, Chaostheorie und Selbst-Organisation
e Zellulare Automaten
« Multi-Agentensysteme und Schwéarme
« Stigmergie
« Naturinspirierte Synchronisationsverfahren
» Software Engineering im Autonomic und Organic Computing
e Multi-Roboter-Planung
» Kunstliche Intelligenz in technischen Systemen
 Entscheidungsfindung unter Unsicherheit
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Literature:
« "Bio-Inspired Atrtificial Intelligence" von Dario Floreano und Claudio Mattiussi

Assigned Courses:

Selbst-organisierende, eingebettete Systeme (lecture)
*(in attendance) *

Part of the Module: Selbst-organisierende, eingebettete Systeme (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: irregular

Contact Hours: 3,00

Assigned Courses:

Ubung zu Selbst-organisierende, eingebettete Systeme (exercise course)
*(in attendance) *

Examination
Selbst-organisierende, eingebettete Systeme (Klausur)
written exam / length of examination: 90 minutes, graded
Test Frequency:
when a course is offered
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Module INF-0267: Practical Module Deep Learning 5 ECTS/LP
Praktikum Deep Learning

Version 2.0.0 (since WS25/26)
Person responsible for module: Prof. Dr. Annemarie Friedrich

Learning Outcomes / Competences:

The students get to know systems for pattern recognition by means of deep learning and acquire basic knowledge of
neural machine learning methods. After participating in the practical course, the students understand the functionality
and concepts of neural networks, in particular their mathematical foundations, and the concepts of software tools for

their implementation, such as Tensorflow.

The participants can evaluate intelligent neural systems in relation to the algorithmic solution and transfer their
knowledge and solution approaches to other problems. They are also familiar with methods for quantitatively
evaluating the performance of a corresponding system. In addition, fundamental problems of pattern recognition and
deep learning can be analyzed and behaviors of deep neural networks can be interpreted.

The students can specify different types of information processing and analysis and implement them algorithmically
within the framework of practical programming tasks. You can also critically identify and evaluate misconduct and find
solutions to reduce it.

Key qualifications: Implementation of solution concepts using machine learning in software; Ability to analyze and
structure IT problems and to develop and implement solution strategies; Knowledge of the advantages/disadvantages
of design alternatives, evaluation in the respective application context; skill of teamwork; Ability to understand,
document and present results; quality awareness.

Workload:

Total: 150 h

60 h internship / practical course (attendance)

90 h studying of course content through exercises / case studies (self-study)

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Praktikum Deep Learning
Mode of Instruction: internship

Language: English

Frequency: irregular

Contact Hours: 4,00

Contents:
On the basis of practical tasks, primarily neural models for information processing are considered. Examples
include intelligent processing of audio and video signals. Common current network topologies such as
convolutional networks, recurrent networks with memory or generative adversial networks are presented. In the
field of deep learning, complex neural networks are treated, whose behavior cannot be easily predicted and which
are subject to constant change.

Literature:
Will be announced by the lecturer.
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Examination
Praktikum Deep Learning
practical exam, graded
Test Frequency:
when a course is offered
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Module INF-0278: Introduction to Preferences in Database 5 ECTS/LP
Systems
Introduction to Preferences in Database Systems

Version 1.3.0 (since SoSel8)
Person responsible for module: Prof. Dr. Peter Michael Fischer

Learning Outcomes / Competences:

Nach der Teilnahme an der Veranstaltung sind die Studierenden in der Lage die Konzepte und Methoden, Verfahren,
Techniken und Technologien von praferenzbasierten Datenbanken zu verstehen, anzuwenden und wiederzugeben.
Dartiber hinaus kénnen die Studierenden weiterfiihrende komplexe Problemstellungen auf dem Gebiet Datenbanken,
insbesondere unter Verwendung von préferenzbasiertem Information Retrieval und Personalisierung, beschreiben und
im Detail erlautern. Zudem erlangen die Studierenden die Fertigkeit praktische Problemstellungen im Zusammenhang
mit praferenzbasierten Datenbanken zu analysieren und anschlieBend Lésungsstrategien zu entwickeln.
Schlisselqualifikationen:

Fachspezifische Vertiefung; Fahigkeit, vorhandenes Wissen selbstandig zu erweitern; Fertigkeit zur L6sung von
Problemen unter praxisnahen Randbedinungen; Mathematisch-formale Grundlagen; Fertigkeit zum logischen,
analytischen und konzeptionellen Denken; Eigenstandiges Arbeiten mit aktuellen Forschungsergebnissen; Fertigkeit
zur Entwicklung und Umsetzung von Lésungsstrategien;

Workload:

Total: 150 h

15 h studying of course content using provided materials (self-study)

15 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

30 h exercise course (attendance)

Conditions:
Module Database Systems (INF-0073) - recommended
Frequency: irregular (usu. summer Recommended Semester: Minimal Duration of the Module:
semester) from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Introduction to Preferences in Database Systems (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: irregular (usu. summer semester)

Contact Hours: 2,00

Contents:
Praferenzen sind ein fundamentales, multidisziplindres Konzept fur mannigfaltige Anwendungsgebiete,
insbesondere auch im Bereich der Datenbanken und Suchmaschinen. Die Vorlesung behandelt grundlegende
Konzepte von Praferenzen in Datenbankensystemen, Personalisierung, préaferenzbasierter Suche und
Information Retrieval. Inshesondere werden verschiedene Praferenzmodelle, algebraische und kostenbasierte
Praferenzanfrage-Optimierung, Préferenz-Sprachen sowie Auswertungsalgorithmen besprochen.
Die Vorlesung ist insbesondere fiir Studierende geeignet, die ihren Schwerpunkt im Bereich Datenbanken- und
Informationssysteme setzen bzw. vertiefte Kenntnisse erwerben wollen.

Valid Sommersemester 2026 - Printed 22.04.2026 223



Module INF-0278

Literature:

KieRling: Foundations of Preferences in Databases

KieRling: Preference Queries with SV-Semantics

Kiel3ling, Endres, Wenzel: The Preference SQL System - An Overview

Kaci: Working with Preferences: Less is More

Stefanidis, Koutrika, Pitoura: A Survey on Representation, Composition and Application of Preferences in
Database Systems

Chomicki: Preference Formulas in Relational Queries

Satzger, Endres, Kiel3ling: A Preference-Based Recommender System

Ciaccia: Processing Preference Queries in Standard Database Systems

Brafman, Domshlak: Preference Handling: An Introductory Tutorial

Arvanitis, Koutrika: Towards Preference-Aware Relational Databases

Roocks, Endres, Huhn, KieR3ling, Mandl: Design and Implementation of a Framework for Context-Aware
Preference Queries

Mand|, Kozachuk, Endres, Kiel3ling: Preference Analytics in EXASolution

Part of the Module: Introduction to Preferences in Database Systems (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: irregular (usu. summer semester)

Contact Hours: 2,00

Examination
Introduction to Preferences in Database (Klausur)
written exam / length of examination: 60 minutes, graded
Test Frequency:
when a course is offered
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Module INF-0292: Internship 10 ECTS/LP
Betriebspraktikum

Version 1.0.0 (since WS18/19)
Person responsible for module:
Die Professorinnen und Professoren der Informatik

Learning Outcomes / Competences:

Nach der Teilnahme am Betriebspraktikum sind die Studierenden in der Lage, grundlegende Problemstellungen

aus der beruflichen Praxis einer Informatikerin/eines Informatikers zu verstehen und grundlegende Konzepte,
Methoden, Verfahren, Techniken und Technologien aus dem Gebiet des Praktikumsthemas in Entwicklungsprojekten
anzuwenden. Sie verfligen Uber Team- und Kommunikationsfahigkeit, um Problemstellungen auf dem genannten
Gebiet zu erdrtern, Fragen und Zwischenergebnisse zu diskutieren und zu prasentieren.

Schlusselqualifikationen: Eigenstandige Arbeit im Betriebsumfeld, Zeitmanagement

Workload:

Total: 300 h

300 h internship / practical course (attendance)

Conditions:

none

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
5. 0.33 semester[s]

Contact Hours: Repeat Exams Permitted:

0,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Betriebspraktikum
Mode of Instruction: internship
Language: German

Frequency: each semester

Contact Hours: 0,00

Contents:
Die Festlegung der Inhalte erfolgt in Absprache mit dem Praktikumsbetrieb

Literature:
Die Festlegung der Literatur erfolgt abhangig vom konkreten Thema der Arbeit in Absprache mit dem
Praktikumsbetrieb

Examination
Praktikumsbericht

confirmed participation, not graded
Test Frequency:

when a course is offered
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Coping
E-Health: Pain Recognition, Assessment and Coping

Module INF-0295: E-Health: Pain Recognition, Assessment and 5 ECTS/LP

Version 1.0.0 (since WS18/19)
Person responsible for module: Prof. Dr. Elisabeth André

Learning Outcomes / Competences:

After successful participation in the course, students are familiar with the essential interdisciplinary basics for
computer-assisted pain recognition and therapy: data collection and pain recognition, pain management through
distraction and relaxation strategies (e.g. in VR environments). Skills in confident and persuasive presentation of
ideas and concepts, competence in networking different disciplines, competence in recognizing significant technical
developments are also particularly encouraged in this setting.

Key qualifications: Selection and confident application of appropriate methods, interdisciplinary knowledge, skill
in analyzing and structuring complex computer science problems, skill in developing and implementing solution
strategies for complex problems, understanding of team processes, skill in working in teams, self-reflection; acting
responsibly in the face of inadequacy and conflicting interests, quality awareness, meticulousness.

Workload:

Total: 180 h

30 h studying of course content using provided materials (self-study)

60 h studying of course content through exercises / case studies (self-study)
30 h studying of course content using literarture (self-study)

30 h exercise course (attendance)

30 h lecture (attendance)

Conditions:

none

Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: E-Health: Pain Recognition, Assessment and Coping (Lecture)
Mode of Instruction: lecture

Language: German

Frequency: irregular

Contact Hours: 2,00

Contents:
Detection and self-assessment of pain, basics of signal processing with appropriate sensors (EMG, FACS/
facetracking), usability requirements for pain patients, self-assessment questionnaires, gamification, serious
games.

Part of the Module: E-Health: Pain Recognition, Assessment and Coping (Exercise Course)
Mode of Instruction: exercise course

Language: German

Frequency: irregular

Contact Hours: 2,00
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Examination
E-Health: Pain Recognition, Assessment and Coping
written exam / length of examination: 1 hours, graded
Test Frequency:
when a course is offered
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Module INF-0298: Multimedia Project 10 ECTS/LP
Multimedia Projekt

Version 2.0.0 (since SoSe26)
Person responsible for module: Prof. Dr. Rainer Lienhart

Learning Outcomes / Competences:

Participants in this module will learn to apply the fundamentals taught in the "Multimedia Fundamentals | & 1I" and
"Computer Science I-11I" lectures within a larger project in the fields of multimedia computing (image processing
and video processing) and machine vision (object recognition, person detection, human pose estimation). Students
will analyze and structure given problems, develop solution strategies, and implement them. They will also gain
the ability to plan and solve larger project tasks (software module development) in small teams, following a self-
developed project plan, and to appropriately discuss and present their results in a plenary session.

Key Qualifications:

Key qualifications include mathematical-formal methods; programmatic implementation of technical solution concepts;
quantitative aspects of computer science; interdisciplinary knowledge; evaluation of design alternatives in relevant
application contexts; competencies for networking different subject areas; knowledge of practically relevant tasks;
self-reflection; responsible action in the context of deficiencies and conflicting interests; and quality awareness and
meticulousness.

Workload:

Total: 300 h

30 h studying of course content using provided materials (self-study)

30 h studying of course content using literarture (self-study)

150 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

60 h exercise course (attendance)

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Multimedia Projekt
Mode of Instruction: lecture

Language: English

Frequency: each semester

Contact Hours: 2,00

Contents:
The specific tasks within the broad field of multimedia are newly and freshly designed each year.

Literature:
Literature references will be announced at the beginning of the semester.

Assigned Courses:

Multimedia Projekt (internship)
*(in attendance) *
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Part of the Module: Multimedia-Projekt (Ubung)
Mode of Instruction: exercise course

Language: English

Frequency: each semester

Contact Hours: 4,00

Assigned Courses:

Multimedia Projekt (internship)
*(in attendance) *

Examination
Multimedia Projekt
practical exam, graded
Test Frequency:
when a course is offered
Description:
Vortrag mit Softwareprésentation; Ausarbeitung mit Softwaredokumentation; Erk&rung des Quellcodes (Code
Review)
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Module INF-0305: Signal Processing
Signalverarbeitung

5 ECTS/LP

Version 1.3.0 (since SoSe19)
Person responsible for module: Prof. Dr. Christoph Ament

Learning Outcomes / Competences:

implementieren.

Sie kennen die Darstellung analoger und digitaler bzw. deterministischer und stochastischer Signale im Zeit- und
Frequenzbereich. Sie kdnnen beispielsweise Messsignale auf dieser Basis analysieren und interpretieren. Sie
kénnen deren Durchgang durch Systeme beschreiben und einfache Filter zur Signalverarbeitung auslegen und

Workload:
Total: 150 h
15 h studying of course content using provided materials (self-study)

15 h studying of course content using literarture (self-study)
30 h exercise course (attendance)
30 h lecture (attendance)

60 h studying of course content through exercises / case studies (self-study)

Conditions:
Die im Bachelor-Studium angebotenen Grundlagen der Mathematik und
Informatik bilden eine gute Basis fir die Signalverarbeitung.

Credit Requirements:
Bestehen der Modulprifung

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
4, 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Signalverarbeitung (Vorlesung)
Mode of Instruction: lecture

Lecturers: Prof. Dr. Christoph Ament

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Valid Sommersemester 2026 - Printed 22.04.2026

230



Module INF-0305

Contents:
Die Inhalte der Vorlesung gliedern sich wie folgt:

1. Einfiihrung

Zuerst ist zu klaren wo Signalverarbeitung erforderlich ist. Dazu betrachten wir konkrete Beispiele. Wir verschaffen
uns einen ersten Uberblick iiber verschiedene Signalformen und -darstellungen.

2. Ausgangspunkt: Zeitkontinuierliche und deterministische Signale

Wir starten mit der Betrachtung zeitkontinuierlicher, deterministische Signale und unterscheiden periodische und
nichtperiodische Signale. Die Fourier-Transformation wird eingefuhrt, um Signale im Frequenzbereich darstellen
und analysieren zu kdnnen (Spektralanalyse). Dabei wird auch der Durchgang von Signalen durch Systeme
betrachtet und wir fihren wichtige Systeme wie Tiefpass, Hochpass oder die Zerlegung in Minimalphasensystem
und Allpass ein.

3. Die digitale Realisierung

Heute wird Signalverarbeitung meist auf digitalen Plattformen durchgefuhrt. Die entsprechenden Algorithmen
arbeiten zeitdiskret. Mit dem Ziel dieser Anwendung ist es wichtig, die Methoden des letzten Kapitels in die digitale
Welt zu Ubertragen. Wir betrachten die diskrete Fourier-Transformation (DFT und FFT) und diskrete System wie
FIR- und lIR-Filter.

4. Stochastische Signale

Messungen unterliegen z.B. haufig stochastischen Stérungen. Um solche Signale beschreiben und filtern zu
kénnen, fihren wir stochastische Prozesse und deren Beschreibung (z.B. durch die Autokorrelationsfunktion oder
das Leistungsdichtespektrum) ein, betrachten wiederum den Durchgang durch Systeme sowie deren Modellierung
(z.B. ARMA-Modelle).

5. Informationstheorie

Die Grundziige einer informationstheoretischen Beschreibung von Signalen werden vorgestellt.

6. Datenkompression

Es werden Methoden zur Datenkompression (z.B. Singulérwert-Zerlegung, Klassifikation) von Signalen eingefihrt.

In der Ubung wird die Anwendung der Methoden vermittelt. Dazu werden auch Rechneriibungen angeboten, bei
denen Beispielsignale aus verschiedenen Anwendungsbereichen genutzt werden.

Literature:
* Husar, Peter (2010): Biosignalverarbeitung. Berlin, Heidelberg: Springer-Verlag Berlin Heidelberg.

« Frey, Thomas; Bossert, Martin (2009): Signal- und Systemtheorie. 2., korrigierte Auflage 2008. Wiesbaden:
Vieweg+Teubner Verlag / GWV Fachverlage GmbH Wiesbaden (Studium).

« Kammeyer, Karl-Dirk; Kroschel, Kristian (2012): Digitale Signalverarbeitung. Filterung und Spektralanalyse
mit MATLAB-Ubungen ; mit 30 Tabellen. 8., korrigierte Aufl. Wiesbaden: Springer Vieweg (Studium).

* Meyer, Martin (2014): Signalverarbeitung. Analoge und digitale Signale, Systeme und Filter. 7., verb. Aufl.
Wiesbaden: Springer Vieweg.

Part of the Module: Signalverarbeitung (Ubung)
Mode of Instruction: exercise course

Lecturers: Prof. Dr. Christoph Ament

Language: German

Frequency: each winter semester

Contact Hours: 2,00
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Examination
Klausur

oral exam / length of examination: 30 minutes, graded
Test Frequency:

each semester
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Module INF-0311: Introduction to Medical Information Sciences 6 ECTS/LP
Einfuhrung in die medizinische Informatik (6 LP)

Version 2.0.0 (since WS21/22)
Person responsible for module: Prof. Dr. Frank Kramer

Learning Outcomes / Competences:

Studierende verstehen unter anderem die folgenden wesentlichen Konzepte der medizinischen Informatik
auf einem grundlegenden, Praxisorientierten, aber wissenschaftlichem Niveau: Medizinische Dokumentation
und Informationsmanagement, Medizinische Klassifikationssysteme und Terminologien, Krankenhaus- &
Arztpraxisinformationssysteme, Schnittstellen und Interoperabilitat, Datenschutz und IT-Sicherheit.

Die Vorlesung bietet einen Einblick in die Strukturen und Arbeitsablaufe eines Krankenhauses sowie dem gesamten
Gesundheitssystem. In der Ubung wird das in der Vorlesung vermittelte Wissen durch praktische Beispiele weiter
vertieft.

Nach der Veranstaltung sind die Studierenden in der Lage Klassifizierungsmethoden auf einfache klinische
Problemstellungen anzuwenden und haben ein Verstandnis fir die Bediirfnisse der einzelnen Interessensgruppen
im Gesundheitssystem sowie deren Kontaktpunkte. Sie kdnnen die elementaren Problemstellungen und mdogliche
Lésungen schildern, die sich durch den Interessenskonflikt aus Datenschutz und Forschung ergeben.

Schlisselqualifikationen: Fertigkeit zum logischen, analytischen und konzeptionellen Denken; Eigenstandiges
Arbeiten mit Lehrblichern; Eigenstandiges Arbeiten mit Programmbibliotheken; Verstandliche Prasentation von
Ergebnissen; Fertigkeit der Zusammenarbeit in Teams

Workload:

Total: 180 h

30 h exercise course (attendance)

45 h studying of course content through exercises / case studies (self-study)
45 h lecture (attendance)

30 h studying of course content using literarture (self-study)

30 h (self-study)

Conditions: Credit Requirements:
none Bestehen der Modulprufung
Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 1. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
5,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Einfihrung in die medizinische Informatik (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 3,00

Contents:
Die Vorlesung Einfuhrung in die medizinische Informatik bietet einen Einblick in die Strukturen und Arbeitsablaufe
eines Krankenhauses sowie dem gesamten Gesundheitssystem, beispielsweise Medizinische Dokumentation
und Informationsmanagement, Medizinische Klassifikationssysteme und Terminologien, Krankenhaus- &
Arztpraxisinformationssysteme, Schnittstellen und Interoperabilitat, Datenschutz und IT-Sicherheit.

Literature:
M. Dugas - Medizininformatik, 1. Auflage, 2017, Springer. (ISBN 978-3-662-53327-7)
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Part of the Module: Einfiihrung in die medizinische Informatik (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Contents:
Im Rahmen der Ubung zur Vorlesung Einfiihrung in die medizinische Informatik wird durch die Studierenden in

Gruppen jeweils Vortrag zu einem Thema der medizinischen Informatik vor.

Zusammen mit den Ubungsbetreuern wird der Ablauf und die Inhalte abgestimmt. Die Ausarbeitung erfolgt
selbststandig durch die Gruppen. Einige Themen kénnen auch praktische Teile enthalten.

Pro Woche sollen 2 Prasentationen stattfinden, bei einer Gruppengrdf3e von 3-4 Studierenden pro Gruppe.

Examination

Einfihrung in die medizinische Informatik (6 LP)
portfolio exam, graded

Test Frequency:
when a course is offered
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Systems
IT-Infrastrukturen in der Medizininformatik (6 LP)

Module INF-0312: IT Infrastructure in Medical Information 6 ECTS/LP

Version 1.0.0 (since SoSel9)
Person responsible for module: Prof. Dr. Frank Kramer

Learning Outcomes / Competences:

After participating in the module courses, students will be able to classify and evaluate the basic scientific concepts/
terms from the field of IT infrastructures in medical informatics. Using examples from practice, students will learn to
analyze, evaluate and break down the conceptual structure of basic IT infrastructures in routine clinical practice and
research into their component parts. They understand the most important interrelationships and usage scenarios of
these systems. They are able to use individual systems and have gained insight into issues of data protection, data
exchange and data processing.

Key Skills: Skill in logical, analytical and conceptual thinking; independent work with textbooks (also in English) and
scientific literature; comprehensible presentation of results; acquisition of abstraction skills; skill in working in teams;

Workload:

Total: 180 h

30 h studying of course content using literarture (self-study)

45 h studying of course content through exercises / case studies (self-study)
45 h lecture (attendance)

30 h exercise course (attendance)

30 h (self-study)

Conditions: Credit Requirements:
none Passing the module examination
Frequency: irregular (usu. summer Recommended Semester: Minimal Duration of the Module:
semester) 2. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination

regulations of the study program

Parts of the Module

Part of the Module: IT Infrastructure in Medical Information Systems
Mode of Instruction: lecture

Language: German

Frequency: irregular (usu. summer semester)

Contact Hours: 2,00

Contents:
The lecture provides a basic overview of IT infrastructures found in hospitals for patient care and research
purposes, such as hospital information systems (HIS), hospital workstation systems (HAS), imaging systems,
bio(material data) banks, omics data, research data management, metadata repositories and knowledge bases.
In the exercise, systems are demonstrated and used as examples by students to understand the flow of clinical
processes and data processing in routine clinical and research settings.

Literature:
IT-Infrastrukturen in der patientenorientierten Forschung, TMF, 2016
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Part of the Module: IT Infrastructure in Medical Information Systems
Mode of Instruction: exercise course

Language: German / English

Frequency: irregular (usu. summer semester)

Contact Hours: 2,00

Examination

IT Infrastructure in Medical Information Systems
portfolio exam, graded

Test Frequency:
when a course is offered
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Module INF-0327: Research Module IT Infrastructure in Medical 6 ECTS/LP
Information Systems
Forschungsmodul IT-Infrastrukturen in der Medizin

Version 1.0.0 (since WS19/20)
Person responsible for module: Prof. Dr. Frank Kramer

Learning Outcomes / Competences:

After participating in the research module, students are able to understand problems of medium complexity in the
field of IT infrastructures in translational medical research. They have detailed and up-to-date knowledge in the
aforementioned field and can actively participate in research projects. To this end, they understand advanced
concepts, methods, procedures, techniques and technologies and can apply this knowledge in research projects. In
addition, students have the teamwork and communication skills, the ability to research literature and the learning and
working techniques to discuss problems in the field, as well as to critically evaluate, combine and present intermediate
results.

Key Skills: Skill in logical, analytical, and conceptual thinking; Independent work with English-language literature;
Understandable, confident, and persuasive presentation of ideas, concepts, and results; Quality awareness;
Communication skills; Skill in working in teams and understanding team processes; Principles of good scientific
practice.

Workload:

Total: 180 h

Conditions: Credit Requirements:

none Passing the module examination

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module IT Infrastructure in Medical Information Systems
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Current research topics in the field of IT infrastructures in translational medical research.

Literature:
scientific essays, manuals

Assigned Courses:

Oberseminar IT-Infrastrukturen fur die Translationale Medizinische Forschung
*(online/digital) *

Examination

Research Module IT Infrastructure in Medical Information Systems
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0338: Research Module Embedded Systems 6 ECTS/LP
Forschungsmodul Embedded Systems

Version 1.0.0 (since SoSe20)
Person responsible for module: Prof. Dr. Sebastian Altmeyer

Learning Outcomes / Competences:

After participating in the research module, students are able to understand problems of medium complexity in the field
of embedded systems. They have detailed and up-to-date knowledge in the aforementioned field and can actively
participate in research projects. To this end, they understand advanced concepts, methods, procedures, techniques
and technologies and can apply this knowledge in research projects. In addition, students have the teamwork and
communication skills, the ability to research literature and the learning and working techniques to discuss problems in
the field, as well as to critically evaluate, combine and present intermediate results.

Key qualifications: Skill in logical, analytical, and conceptual thinking; Independent work with English-language
literature; Intelligible, confident, and persuasive presentation of ideas, concepts, and results; Quality awareness;
Communication skills; Skill in working in teams and understanding team processes; Principles of good scientific
practice.

Workload:

Total: 180 h

15 h seminar (attendance)

165 h internship / practical course (self-study)

Conditions: Credit Requirements:
none Bestehen der Modulprifung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Forschungsmodul Embedded Systems
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Participation in current research topics.

Literature:
scientific papers, handbooks

Assigned Courses:

Oberseminar Embedded Systems
*(hybrid/mixed) *

Examination

Forschungsmodul Embedded Systems
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0352: Practical Module Biomedical Programming 6 ECTS/LP
(Bachelor)
Praktikum Programmieren in der biomedizinischen Informatik (Bachelor)

Version 1.0.0 (since SoSe20)
Person responsible for module: Prof. Dr. Frank Kramer

Learning Outcomes / Competences:

After participation in the practical course Programming in Biomed. Informatics, students will understand practical
problems of higher complexity in the field of software development and evaluations in the application areas of
biomedical informatics. Students will gain in-depth subject-specific as well as cross-disciplinary knowledge and
skills, for example bioinformatics, medical informatics and statistics. They are able to develop concepts, methods,
techniques and technologies of the mentioned field in research projects and are able to apply innovative methods in
solving problems. This enables them to link up with international research

and to make their own scientific contribution in this field. In addition, students have the teamwork and communication
skills, the ability to research the literature and the scientific methodology to discuss problems in the field, define
intermediate goals, and critically evaluate, classify, combine, present and document intermediate results and
innovative ideas in an understandable way.

Key Skills: Ability to think logically, analytically, and conceptually; Work independently with technical literature;
Present ideas, concepts, and results in an understandable, confident, and persuasive manner; Quality awareness;
Communication skills; Teamwork skills;

Remarks:
Wenn Sie bereits das Modul "INF-0325: Praktikum Grundlagen des Programmierens in der biomedizinischen
Informatik” gehdrt haben, ist eine erneute Einbringung nicht mdglich!

Workload:

Total: 180 h

30 h studying of course content through exercises / case studies (self-study)
30 h studying of course content using literarture (self-study)

30 h lecture (attendance)

60 h internship / practical course (attendance)

30 h studying of course content using provided materials (self-study)

Conditions: Credit Requirements:
none Passing the module examination
Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Vorlesung Programmieren in der biomedizinischen Informatik (Bachelor)
Mode of Instruction: lecture

Language: German

Contact Hours: 2,00
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Contents:
Die Teilnehmer des Bio-/Medizininformatik Programmierpraktikums erlernen, wie man kleinere Anwendungs- und
Infrastrukturprogramme im biologischen und medizinischen Kontext implementiert.

Ziel des Praktikums ist es, dass die Studierenden diverse kleinere Programme in Python zu medizinischen
Fragestellungen entwickeln.
Die Studierenden erwerben anhand von taglichen Arbeitsaufgaben Grundkenntnisse Uber:

* Python Programmierung

« Nutzung von Bio-/Medizinischen Datenbanken

« Datentransformation im biologischen und medizinischen Kontext
» Krankheitsforschung in der Bio-/Medizininformatik

* Hochdurchsatzdaten Analyse

Das Praktikum wird als 2-wdchige Blockveranstaltung in den Semesterferien angeboten, besteht aus einer kurzen
taglichen Einfihrung zu den aktuellen Arbeitsaufgaben und der anschlieBenden selbststandigen Implementierung
durch die Studierenden.

Waéhrend des selbststandigen Arbeitens wird zu festgelegten Zeiten einer Betreuer fiir Hilfestellungen und Fragen
anwesend sein.

Wahrend des Semesters wird es ein einmaliges Treffen aus organisatorischen Griinden geben.

Part of the Module: Practical Module Biomedical Programming (Bachelor)
Mode of Instruction: internship

Language: German / English

Frequency: irregular (usu. summer semester)

Contact Hours: 4,00

Contents:
Participants of the Bio-/Medical Informatics Programming Internship will learn how to implement small application
and infrastructure programs in a biological and medical context.
The goal of the internship is for students to develop various small programs in Python related to medical issues.
Through daily work assignments, students will acquire basic knowledge of:
Python programming
Use of biological/medical databases
Data transformation in a biological and medical context
Disease research in bio/medical informatics
High throughput data analysis
The internship is offered as a 2-week block course during the semester break, consists of a short daily introduction
to the current work tasks and subsequent independent implementation by the students.
During independent work, a supervisor will be present at designated times for assistance and questions.
There will be a one-time meeting during the semester for organizational reasons.

Examination
Practical Module Biomedical Programming (Bachelor)
portfolio exam / length of examination: 30 minutes, graded
Test Frequency:
when a course is offered
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Module INF-0354: Optimisation of Mechatronic Systems 6 ECTS/LP
Optimierung mechatronischer Systeme

Version 1.0.0 (since SoSe20)
Person responsible for module: Prof. Dr. Lars Mikelsons

Learning Outcomes / Competences:

Subject-related competences:

After successful participation in this module, students know the basic concepts for the optimization of mechatronic
systems, the operation of important optimization algorithms and approaches for performing corresponding
optimizations. They know the terminology typical for optimization.

Methodological competences:

Students are able to understand the structure of mechatronic optimization tasks. They are also able to formulate
optimization tasks for mechatronic systems. They master the analysis and evaluation of found solutions with respect to
the algorithms used.

Interdisciplinary competencies:

Students are able to evaluate mathematical algorithms for optimization. They are able to improve physical systems,
using information technology technologies.

Key competencies:

Skill to optimize mechatronic systems; Evaluate found solutions.

Workload:

Total: 180 h

45 h lecture (attendance)

30 h exercise course (attendance)

15 h studying of course content using literarture (self-study)

30 h studying of course content using provided materials (self-study)

60 h studying of course content through exercises / case studies (self-study)

Conditions: Credit Requirements:
none Passing the module exam
Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
5,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Optimization of Mechatronic Systems (lecture)
Mode of Instruction: lecture

Language: German / English

Frequency: each winter semester

Contact Hours: 3,00

Contents:
The lecture deals with the optimization of mechatronic systems. Application cases for optimization are discussed
and suitable mathematical methods for optimization are presented. In the exercise, the contents of the lecture are
deepened and presented algorithms are implemented and tested independently.

Literature:
» “Nichtlineare Optimierung” von Michael Ulbrich und Stefan Ulbrich
« "Optimierung" von Markos Papageorgiou, Marion Leibold und Martin Buss
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Part of the Module: Optimization of Mechatronic Systems (excercise)
Mode of Instruction: exercise course

Language: German / English

Frequency: each winter semester

Contact Hours: 2,00

Examination
Optimization of Mechatronic Systems
oral exam / length of examination: 30 minutes, graded
Test Frequency:
when a course is offered
Description:

The retake exam will take place at the beginning of the following semester.
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Module INF-0362: Foundations of Distributed and Parallel 6 ECTS/LP
Systems
Grundlagen verteilter und paralleler Systeme

Version 1.0.0 (since WS20/21)
Person responsible for module: Prof. Dr. Bernhard Bauer

Learning Outcomes / Competences:
After participating in the module courses, students can classify and evaluate the basic scientific concepts/terms from
distributed systems.

Anhand von Fallstudien aus der Praxis lernen die Studierenden, den konzeptuellen Aufbau gro3erer verteilter
Systeme zu analysieren, bewerten und in ihre Bestandteile zu gliedern.

Sie kénnen die erworbenen Kompetenzen in praxis-orientierten Aufgabenstellungen anwenden und sind in der Lage,
in kleinen Teams selbststéandig Lésungsansétze unter Berlicksichtigung geeigneter Methoden auszuarbeiten und zu
prasentieren.

Schlisselqualifikationen: Fertigkeit zum logischen, analytischen und konzeptionellen Denken; Eigensténdiges
Arbeiten mit (auch englischsprachigen) Lehrbiichern und wissenschattlicher Fachliteratur; Verstéandliche Prasentation
von Ergebnissen; Erwerb von Abstraktionsfahigkeiten; Fertigkeit der Zusammenarbeit in Teams

Workload:

Total: 180 h

30 h exercise course (attendance)

45 h lecture (attendance)

20 h studying of course content using provided materials (self-study)

60 h studying of course content through exercises / case studies (self-study)
25 h studying of course content using literarture (self-study)

Conditions:
Previous courses "Fundamentals of Distributed Systems" and "Multicore
Programming" must not have been taken due to overlaps.

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

5,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Grundlagen verteilter und paralleler Systeme (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 3,00

Contents:
The lecture "Fundamentals of Distributed and Parallel Systems” focuses on the following topics: Introduction to
distributed systems, network basics, communication models, synchronization and coordination, consistency and
replication, fault tolerance, process management, the infrastructure of heterogeneous distributed systems, client/
server systems.
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Literature:
¢ Slides
e Tanenbaum, van Steen: Verteilte Systeme, Pearson Studium
« Coulouris, Dollimore, Kindberg: Verteilte Systeme, Pearson Studium
e U. Gleim, T. Schiile: Multicore-Software, dpunkt.verlag 2012

Assigned Courses:

Grundlagen verteilter und paralleler Systeme (lecture)
*(in attendance) *

Part of the Module: Grundlagen verteilter und paralleler Systeme (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Assigned Courses:

Ubung zu Grundlagen verteilter und paralleler Systeme (exercise course)
*(in attendance) *

Examination
Grundlagen verteilter und paralleler Systeme

oral exam / length of examination: 30 minutes, graded
Test Frequency:

when a course is offered
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Engineering for Health Care Applications
Praktikum Interaction Design and Engineering for Health Care Applications

Module INF-0365: Practical Module Interaction Design and 8 ECTS/LP

Version 1.0.0 (since WS20/21)
Person responsible for module: Prof. Dr. Elisabeth André

Learning Outcomes / Competences:

After successful participation, they will have the necessary knowledge to analyze application scenarios according

to the guidelines of the user-centered design process and to design software solutions tailored to the target group.
They are able to translate current interaction paradigms and design guidelines into models and programs for novel
interaction devices, as well as to independently familiarize themselves with the necessary technologies. Furthermore
they are able to apply practice-relevant evaluation methods to assess the quality of the created software prototype.
They are able to plan larger project tasks in small teams, solve them according to a self-developed project plan and
discuss the results appropriately in plenary sessions and present them as a team.

Key qualifications: Skill in confident and persuasive presentation of ideas and concepts; knowledge of the mindset
and language of application-relevant disciplines; understanding of team processes; skill in collaborating in teams;
skill in leading teams; skill in presenting and documenting results in a comprehensible manner; ability to expand
existing knowledge independently; ability to contribute to science; competence in recognizing significant technical
developments; quality awareness, meticulousness.

Students are familiar with methods and techniques of interaction design and engineering for health care applications.

Workload:

Total: 240 h

150 h studying of course content through exercises / case studies (self-study)
90 h internship / practical course (attendance)

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Practical Module Interaction Design and Engineering for Health Care Applications
Mode of Instruction: internship

Language: German

Frequency: irregular

Contact Hours: 6,00

Contents:
The specific assignment for student projects is designed each year.

Literature:
Literature references will be announced at the beginning of the semester depending on the topic.

Examination

Practical Module Interaction Design and Engineering for Health Care Applications
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0369: Introduction to Embedded Systems 5 ECTS/LP
Einfuhrung in Embedded Systems

Version 1.6.0 (since WS20/21)
Person responsible for module: Prof. Dr. Sebastian Altmeyer

Learning Outcomes / Competences:

The course provides fundamental, practice-oriented knowledge for the development and analysis of embedded
systems, which are used in nearly all areas of industrial application—such as automotive engineering, aerospace, and
robotics—as well as increasingly in everyday contexts.

Within the scope of the course, students acquire the ability to understand the core characteristics of embedded
systems and, in particular, to systematically describe and analyze their extra-functional behavior. Relevant
development methods are introduced, theoretically grounded, and applied through practical examples. Students are
enabled to apply these methods independently, to modify existing systems, and to implement additional functionalities.
Furthermore, they learn to systematically evaluate the resulting systems and to realistically assess and critically reflect
on their extra-functional behavior.

Key qualifications: Analytical and methodological competence; evaluation of alternative solution approaches;
presentation of solutions to exercise problems; ability to independently expand existing knowledge; quality awareness
and attention to detail; self-reflection.

Workload:

Total: 150 h

30 h exercise course (attendance)

30 h lecture (attendance)

60 h studying of course content through exercises / case studies (self-study)
15 h studying of course content using literarture (self-study)

15 h studying of course content using provided materials (self-study)

Conditions:
none
Frequency: irregular (usu. winter Recommended Semester: Minimal Duration of the Module:
semester) Except for winter term 5. 1 semester[s]
24/25
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Einfihrung in Embedded Systems (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: irregular (usu. winter semester)

Contact Hours: 2,00

Literature:

« Embedded System Design Embedded Systems Foundations of Cyber-Physical Systems, and the Internet of
Things, Peter Marwedel

* Making Embedded Systems: Design Patterns for Great Software, Elicia White

« Prototype to Product: A Practical Guide for Getting to Market, Alan Cohen

« Introduction to Embedded Systems— A Cyber-Physical Systems Approach, Edward A. Lee and Sanijit
A. Seshia

» Hard Real-Time Computing Systems - Predictable Scheduling Algorithms and Applications, Giorgio Buttazzo

 Test-Driven Development for Embedded C, James W. Grenning
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Part of the Module: Einfiihrung in Embedded Systems (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: irregular (usu. winter semester)

Contact Hours: 2,00

Literature:

« Embedded System Design Embedded Systems Foundations of Cyber-Physical Systems, and the Internet of
Things, Peter Marwedel

* Making Embedded Systems: Design Patterns for Great Software, Elicia White

« Prototype to Product: A Practical Guide for Getting to Market, Alan Cohen

« Introduction to Embedded Systems— A Cyber-Physical Systems Approach, Edward A. Lee and Sanijit
A. Seshia

» Hard Real-Time Computing Systems - Predictable Scheduling Algorithms and Applications, Giorgio Buttazzo

» Test-Driven Development for Embedded C, James W. Grenning

Examination

Einfuhrung in Embedded Systems
portfolio exam, graded

Test Frequency:
when a course is offered
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Module INF-0372: Research Module Resource Aware 6 ECTS/LP
Algorithmics
Forschungsmodul Resource Aware Algorithmics

Version 1.0.0 (since WS20/21)
Person responsible for module: Prof. Dr. Tobias Mémke

Learning Outcomes / Competences:

After attending this research module, the students are able to understand algorithmic problems and solutions of
medium difficulty in the area of resource aware algorithmics.They have acquired a detailed understanding of up-to-
date topics within the area and can actively participate in research projects. Furthermore, they understand some
deep concepts, methods, tools and technologies and can apply the acquired knowledge in research projects. Besides
the technical abilities, they train their team and communication skills, the ability to perform literature research and to
discurss and present technical topics.

Key Qualifications: Ability to perform analytical and logic thinking; self-sufficient work with scientific literature in
English language; ability to present results and ideas in form of understandable and inspiring presentations; aim for
high-quality results; communication skills; ability to work with a team and to understand team processes; respect for
clean scientific practices.

Workload:

Total: 180 h

165 h internship / practical course (self-study)
15 h seminar (attendance)

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Forschungsmodul Resource Aware Algorithmics
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Contribution to research on state of the art research topics.

Literature:
scientific papers, books

Assigned Courses:

Oberseminar Resource Aware Algorithmics
*(in attendance) *

Examination

Reseach Module Resource Aware Algorithmics
portfolio exam, graded

Test Frequency:
when a course is offered
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Module INF-0426: Wearable Technology Applications in 8 ECTS/LP
Healthcare
Wearable Technology Applications in Healthcare

Version 1.0.0 (since WS22/23)
Person responsible for module: Prof. Dr. Elisabeth André

Learning Outcomes / Competences:

Students are familiar with methods and techniques of interaction design and engineering for health care applications.
After successful participation, they will have the necessary knowledge to analyze application scenarios according

to the guidelines of the user-centered design process and to design software solutions tailored to the target group.
They are able to translate current interaction paradigms and design guidelines into models and programs for novel
interaction devices, as well as to independently familiarize themselves with the necessary technologies. Furthermore,
they are able to apply practice-relevant evaluation methods to assess the quality of the created software prototype.
They are able to plan larger project tasks in small teams, solve them according to a self-developed project plan and
discuss the results appropriately in plenary sessions and present them as a team.

Key qualifications: Skill in confident and persuasive presentation of ideas and concepts; knowledge of the mindset
and language of application-relevant disciplines; understanding of team processes; skill in collaborating in teams;
skill in leading teams; skill in presenting and documenting results in a comprehensible manner; ability to expand
existing knowledge independently; ability to contribute to science; competence in recognizing significant technical
developments; quality awareness, meticulousness.

Workload:

Total: 240 h

15 h studying of course content using provided materials (self-study)

15 h studying of course content using literarture (self-study)

120 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

60 h exercise course (attendance)

Conditions:

Programming experience

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Practical Module Interaction Design and Engineering for Health Care Applications
Mode of Instruction: lecture

Language: English

Frequency: each summer semester

Contact Hours: 2,00

Contents:
The specific assignment for student projects is designed each year.

Literature:
Literature references will be announced at the beginning of the semester depending on the topic.
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Part of the Module: Wearable Technology Applications in Healthcare (Exercise Course)
Mode of Instruction: exercise course

Language: English

Frequency: each winter semester

Contact Hours: 4,00

Examination

Practical Module Interaction Design and Engineering for Health Care Applications
portfolio exam, graded

Test Frequency:
when a course is offered
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Module INF-0430: Research Module Theory of distributed and 6 ECTS/LP
parallel Systems
Forschungsmodul Theorie verteilter und paralleler Systeme

Version 1.0.0 (since WS22/23)
Person responsible for module: Prof. Dr. Kirstin Peters

Learning Outcomes / Competences:

Nach der Teilnahme am Forschungsmodul sind die Studierenden in der Lage, Problemstellungen mittlerer Komplexitat
auf dem Gebiet der Theorie verteilter und paralleler Systeme zu verstehen. Sie verflgen Uber detailliertes und
aktuelles Wissen auf dem genannten Gebiet und kénnen in Forschungsprojekten aktiv mitarbeiten. Dazu verstehen
sie weiterfuhrende Konzepte, Methoden, Verfahren, Techniken und Technologien und kénnen dieses Wissen in
Forschungsprojekten einbringen. AulRerdem verfligen die Studierenden Uber die Team- und Kommunikationsfahigkeit,
die Fahigkeit zur Literaturrecherche und die Lern- und Arbeitstechniken, um Problemstellungen auf dem Gebiet zu
diskutieren, sowie Zwischenergebnisse kritisch zu bewerten, zu kombinieren und zu préasentieren.

Schlisselqualifikationen: Fertigkeit zum logischen, analytischen und konzeptionellen Denken; Eigensténdige Arbeit
mit englischsprachiger Fachliteratur; Verstéandliche, sichere und Uberzeugende Présentation von Ideen, Konzepten
und Ergebnissen; Qualitatsbewul3tsein; Kommunikationsfahigkeit; Fertigkeit der Zusammenarbeit in Teams und
Verstehen von Teamprozessen; Grundséatze guter wissenschaftlicher Praxis;

Workload:

Total: 180 h

165 h internship / practical course (self-study)
15 h seminar (attendance)

Conditions: Credit Requirements:

Module Introduction to Theoretical Computer Science (INF-0110) - Bestehen der Modulpriifung

recommended

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Forschungsmodul Theorie verteilter und paralleler Systeme
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Mitarbeit an aktuellen Forschungsthemen des Lehrstuhls

Literature:
Wissenschaftliche Aufsatze, abhangig vom Thema

Assigned Courses:

Oberseminar Theorie verteilter und paralleler Systeme
*(in attendance) *
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Examination

Forschungsmodul Theorie verteilter und paralleler Systeme
homework, graded

Test Frequency:
when a course is offered
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Module INF-0433: Type Systems 5 ECTS/LP
Typsysteme

Version 1.0.0 (since WS22/23)
Person responsible for module: Prof. Dr. Kirstin Peters

Contents:

Typsysteme fiir Programmiersprachen werden eingefiihrt. Der Fokus liegt dabei auf den theoretischen Grundlagen.
Verschiedene Basiskonzepte wie zum Beispiel die Umsetzung von Rekursion oder Formen von Polymorphismus
werden diskutiert. Die wichtigsten Eigenschaften solcher Typsysteme werden diskutiert und an verschiedenen
Beispielen bewiesen.

Learning Outcomes / Competences:

Die Studierenden sind in der Lage ein Typsystem fur eine Programmiersprache zu entwerfen und deren
Eigenschaften zu beweisen. Entsprechend sind sie auch in der Lage gegebene Typsysteme zu bewerten

und gegebenenfalls anzupassen oder zu erweitern. Sie wissen wie sich verschiedene Standardkonzepte von
Programmiersprachen auf das Design, die Komplexitét und die Eigenschaften eines Typsystems auswirken. Sie sind
in der Lage Wechselwirkungen verschiedener Erweiterungen von Typsystemen zu erkennen bzw. voraus zu ahnen,
zu verstehen und zu beherrschen.

Sie kennen und verstehen die Arten von Garantien, welche Typsysteme bieten kénnen, und wissen wie sie ein
entsprechendes Typsystem fir eine gegebene einfache Programmiersprache aufsetzen kdnnen. Sie wissen
welche Konzepte von Programmiersprachen oder welche gewtinschten Eigenschaften von Typsystemen tber

die grundlegenden im Kurs behandelten Konzepte hinausgehen und haben die nétigen Grundlagen um sich
entsprechend weiter zu bilden.

Sie kénnen die gewinschten Eigenschaften des Typsystems formalisieren und Beweisen. Sie wissen welche
gangigen Eigenschaften mit statischen Typsystemen gezeigt werden bzw. gezeigt werden kénnen und fir welche
Eigenschaften dynamische Typsysteme nétig sind. Entsprechend kénnen sie entscheiden, ob fur die gewiinschten
Eigenschaften ein statisches Typsystem machbar ist. Sie wissen Uber die Komplexitat von statischen Typsystemen
und wie man diese durch die Konzeption des Typsystems in praktikablen Grenzen halt.

Schlusselqualifikationen: Fertigkeit zum logischen, analytischen und konzeptionellen Denken; Eigensténdiges
Erstellen von Typsystemen und die Formalisierung der gewiinschten Eigenschaften; Verstandliche und korrekte
Beweisentwicklung der Eigenschaften; Qualitdtsbewusstsein; Grundsatze guter wissenschaftlicher Praxis; Fahigkeit,
vorhandenes Wissen selbststandig zu erweitern

Workload:

Total: 150 h

15 h studying of course content using provided materials (self-study)

30 h lecture (attendance)

30 h exercise course (attendance)

15 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)

Conditions: Credit Requirements:

Module Introduction to Theoretical Computer Science (INF-0110) - Bestehen der Modulpriifung

recommended

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program
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Parts of the Module

Part of the Module: Typsysteme (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Contents:
Typsysteme bieten einen effizienten Weg, um die korrekte Funktionsweise von Programmen zu garantieren, bevor
diese Uberhaupt gestartet werden. Es gibt sie in den verschiedensten Auspragungen: als Standard-Konstrukt und
Teil einer Programmiersprache oder speziell fiir bestimmte Anwendungen entworfen.
Wir werden uns u.A. mit den folgenden Themen beschaftigen:
- Einfach getypter lambda-Kalkul
- Statische vs. dynamische Analyse von Typen
- Operationale Semantik
- Soundness von Typsystemen
- Typ-Inferenz
- Curry-Howard-Korrespondenz
- Polymorphism
- Subtyping
- Safety und Liveness Garantien durch Typsysteme
- Abhéngige Typen

Literature:
‘Types and Programming Languages' von Benjamin C. Pierce

Part of the Module: Typsysteme (Ubung)
Mode of Instruction: exercise course
Language: German

Frequency: each winter semester
Contact Hours: 4,00

Examination
Typsysteme

written exam / length of examination: 60 minutes, graded
Test Frequency:

when a course is offered
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Forschungsmodul Quantenalgorithmen

Module INF-0435: Research Module Quantum Algorithms

6 ECTS/LP

Version 1.0.0 (since SoSe23)

Person responsible for module: Prof. Dr. Jakob Siegfried Kottmann

Learning Outcomes / Competences:

Nach der Teilnahme am Forschungsmodul sind die Studierenden in der Lage, Problemstellungen mittlerer Komplexitat
auf dem Gebiet der Quantenalgorithmen verstehen. Sie verfiigen tiber detailliertes und aktuelles Wissen auf

dem genannten Gebiet und kénnen in Forschungsprojekten aktiv mitarbeiten. Dazu verstehen sie weiterfiihrende
Konzepte, Methoden, Verfahren, Techniken und Technologien und kdnnen dieses Wissen in Forschungsprojekten
einbringen. AulRerdem verfligen die Studierenden Uber die Team- und Kommunikationsfahigkeit, die Fahigkeit zur
Literaturrecherche und die Lern- und Arbeitstechniken, um Problemstellungen auf dem Gebiet zu diskutieren, sowie
Zwischenergebnisse kritisch zu bewerten, zu kombinieren und zu prasentieren.

Schlusselqualifikationen: Fertigkeit zum logischen, analytischen und konzeptionellen Denken; Eigenstandige Arbeit
mit englischsprachiger Fachliteratur; Verstandliche, sichere und iberzeugende Prasentation von Ideen, Konzepten
und Ergebnissen; Qualitatsbewul3tsein; Kommunikationsfahigkeit; Fertigkeit der Zusammenarbeit in Teams und
Verstehen von Teamprozessen; Grundsatze guter wissenschaftlicher Praxis

Workload:

Total: 180 h

165 h internship / practical course (self-study)
1 h seminar (attendance)

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: as needed Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Mode of Instruction: internship
Language: English / German
Frequency: as needed
Contact Hours: 1,00

Part of the Module: Forschungsmodul Quantenalgorithmen

Contents:
Mitarbeit an aktuellen Forschungsthemen

Literature:
Abhangig vom jeweiligen Thema

Assigned Courses:

Oberseminar Quantenalgorithmik
*(hybrid/mixed) *
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Examination

Forschungsmodul Quantenalgorithmen
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0437: Foundations of Quantum Information

Processing

Grundlagen der Quanteninformationsverarbeitung

5 ECTS/LP

Version 1.4.2 (since SoSe23)

Person responsible for module: Prof. Dr. Jakob Siegfried Kottmann

Learning Outcomes / Competences:

Die Studierenden erwerben Grundkenntnisse in der Funktionsweise von Quanteninformationssystemen und
Quantencomputern. Nach Besuch der Veranstaltung sind Sie in der Lage quantenmechanische Prozesse zu

beschreiben und im Kontext algorithmischer Strukturen einzuordnen. Die Studierenden kdnnen quantenmechanische

Zustande diskreter Systeme mathematisch beschreiben und analysiseren. Die Studierenden erwerben ein

fundamentales Versténdnis im Bereich der Quanteninformation. Elementare Theoreme und Eigenschaften kénnen
Die prinzipielle Funktionsweise von Quantencomputern kénnen
von lhnen wiedergegeben werden und durch Anwendungsbeispiele aus der Quantenalgorithmik verdeutlicht werden.

von ihnen wiedergegeben und interpretiert werden.

Sie erwerben ein grundlegendes Verstandnis fiir die Konstruktion logischer Quantengatter und sind in der Lage
kleinere algorithmische Problemstellung eigensténdig zu I6sen.

Schlisselqualifikationen: Abstraktionsféhigkeit; Sicherer Umgang mit mathematischen Strutkuren; Intuition fir das
Verhalten von Quantensystemen; Eigenstandiges Erarbeiten von algorithmischen Losungsanséatzen; Grundlegendes

Verstandnis fiir die Funktion von Quantenrechnern; Grundsatze guter wissenschaftlicher Praxis;

Workload:

Total: 150 h

30 h lecture (attendance)

30 h exercise course (attendance)

15 h studying of course content using provided materials (self-study)
15 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)

Conditions:

Grundkenntnisse in linearer Algebra sind von Vorteil.

Credit Requirements:
Bestehen der Modulprufung

Frequency: each summer semester

Recommended Semester:
from 4.

Minimal Duration of the Module:

1 semester[s]

Contact Hours:
4,00

Repeat Exams Permitted:
according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Grundlagen der Quanteninformationsverarbeitung (Vorlesung)

Mode of Instruction: lecture
Language: English / German
Frequency: each summer semester
Contact Hours: 2,00
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Contents:
Grundlagen der Quantenmechanik

¢ Qubits und Multi-Qubit Systeme

. Unitére Operationen

. Hermitische Operatoren (Observablen und Messungen)
e  BraKet notation

e Tensorprodukte

e Zustandsvektoren und Wellenfunktionen

. Dichtematrizen

Grundlagen der Quanteninformation

e Verschrankung

. von-Neumann Entropie
e Schmidt Zerlegung

e Quantenkopierverbot

e Teleportation

Grundlagen der Quantenalgorithmik

. Quantencomputer

. Quantengatter

. Erwartungswerte und Messungen
*  Dekoharenz

. Erste Algorithmen

Literature:
« Michal Nielsen; Isaac Chuang: Quantum Computation and Quantum Information

* Richard P. Feynman; Robert B. Leighton; Matthew Sands: Feynman-Vorlesungen tber Physik: Band I,
Quantenmechanik

 Original Skripte der Feynman Lectures sind online verfugbar: https://www.feynmanlectures.caltech.edu/info/

Assigned Courses:

Grundlagen der Quanteninformationsverarbeitung (lecture)
*(in attendance) *

Part of the Module: Grundlagen der Quanteninformationsverarbeitung (Ubung)
Mode of Instruction: exercise course

Language: English

Frequency: each summer semester

Contact Hours: 2,00

Contents:
Aufgaben und Beispiele zur Vertiefung der Inhalte der Vorlesung

Assigned Courses:

Grundlagen der Quanteninformationsverarbeitung (lecture)
*(in attendance) *

Examination
Grundlagen der Quanteninformationsverarbeitung
oral exam / length of examination: 20 minutes, graded
Test Frequency:
when a course is offered
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Module INF-0457: Introduction to Natural Language Processing 5 ECTS/LP
Introduction to Natural Language Processing

Version 1.7.0 (since SoSe23)
Person responsible for module: Prof. Dr. Annemarie Friedrich

Learning Outcomes / Competences:

Natural Language Processing (NLP) aims to enable computers to understand, interpret, and generate human
language and is thus an interdisciplinary field at the intersection of linguistics, computer science, and artificial
intelligence. Recent advances in NLP have been driven by the availability of large datasets and the development of
powerful deep learning models.

Upon completing the course, students will have the skills and knowledge to identify the nature of an NLP problem
and choose suitable approaches for solving the task with state-of-the-art methods. They will be able to discuss the
advantages, disadvantages, limitations, and potential ethical considerations of the solutions.

During the course, the participants will improve their skills in logical, analytical, and conceptual thinking. Students
will gain the ability to make scientifically meaningful assessments in the field of NLP using appropriate methods. They
will also acquire relevant terminology in NLP.

Key skills: Formal methods; Knowledge of advantages and disadvantages of different design alternatives;
Systematical advancement of design tools; Ability to work in teams; Understanding of team management; Knowledge
of workflows and processes; Ability to find solutions for practical problems; Ability to work autonomously; Quality
awareness; Scientific working.

Workload:

Total: 150 h

30 h lecture (attendance)

30 h exercise course (attendance)

15 h studying of course content using provided materials (self-study)

15 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)

Conditions: Credit Requirements:
Experience in Python Programming. Prior participation in INF-0487 Bestehen der Modulprufung
Introduction to Python Programming is highly recommended.

Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
each summer semester from 4. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Introduction to Natural Language Processing (Vorlesung)
Mode of Instruction: lecture

Language: German / English

Frequency: each summer semester

Contact Hours: 2,00

Contents:
This course covers the core concepts of state-of-the-art deep-learning-based natural language processing (NLP)
including basic machine learning concepts, word embeddings, neural networks, transformers, (large) language
models, text classification, sequence labeling, machine translation, parsing, and ethics in NLP.
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Literature:
« Dan Jurafsky and James Martin: Speech and Language Processing, 3rd edition. (Draft: https://
web.stanford.edu/~jurafsky/slp3/)
» Additional literature will be announced at the beginning of the course.

Assigned Courses:

Introduction to Natural Language Processing (Lecture) (lecture)
*(in attendance) *

Introduction to Natural Language Processing (Tutorial) (exercise course)
*(in attendance) *

Part of the Module: Introduction to Natural Language Processing (Ubung)
Mode of Instruction: exercise course

Language: English

Frequency: each summer semester

Contact Hours: 2,00

Contents:
The practical part of the course will introduce Python-based natural language processing and deep learning
toolkits (prior knowledge of Python is highly recommended).

Examination

Introduction to Natural Language Processing
portfolio exam, graded

Test Frequency:
when a course is offered
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Module INF-0460: Research Module Computational Linguistics 6 ECTS/LP
Forschungsmodul Computational Linguistics

Version 1.0.0 (since WS23/24)
Person responsible for module: Prof. Dr. Annemarie Friedrich

Learning Outcomes / Competences:

After participating in the research module, students are able to understand problems of medium complexity in the field
of embedded systems. They have detailed and up-to-date knowledge in the aforementioned field and can actively
participate in research projects. To this end, they understand advanced concepts, methods, procedures, techniques
and technologies and can apply this knowledge in research projects. In addition, students have the teamwork and
communication skills, the ability to research literature and the learning and working techniques to discuss problems in
the field, as well as to critically evaluate, combine and present intermediate results.

Key qualifications: Skill in logical, analytical, and conceptual thinking; Independent work with English-language
literature; Intelligible, confident, and persuasive presentation of ideas, concepts, and results; Quality awareness;
Communication skills; Skill in working in teams and understanding team processes; Principles of good scientific
practice.

Workload:

Total: 180 h

165 h internship / practical course (self-study)
15 h seminar (attendance)

Conditions: Credit Requirements:
none Bestehen der Modulprifung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Forschungsmodul Sprachverstehen
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Participation in current research topics.

Literature:
scientific papers, handbooks

Assigned Courses:

Oberseminar Natural Language Understanding
*(hybrid/mixed) *

Examination

Forschungsmodul Sprachverstehen
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0473: Research Module Networked Systems and 6 ECTS/LP
Communication Networks
Forschungsmodul Vernetzte Systeme und Kommunikationsnetze

Version 1.0.0 (since WS23/24)
Person responsible for module:
Prof. Dr. Michael Seufert

Learning Outcomes / Competences:

Nach der Teilnahme am Forschungsmodul sind die Studierenden in der Lage, Problemstellungen mittlerer Komplexitat
auf dem Gebiet der vernetzten Systeme und Kommunikationsnetze zu verstehen. Sie verfiigen tber detailliertes und
aktuelles Wissen auf dem genannten Gebiet und kénnen in Forschungsprojekten aktiv mitarbeiten. Dazu verstehen
sie weiterfuhrende Konzepte, Methoden, Verfahren, Techniken und Technologien und kénnen dieses Wissen in
Forschungsprojekten einbringen. Au3erdem verfiigen die Studierenden tUber die Team- und Kommunikationsfahigkeit,
die Fahigkeit zur Literaturrecherche und die Lern- und Arbeitstechniken, um Problemstellungen auf dem Gebiet zu
diskutieren, sowie Zwischenergebnisse kritisch zu bewerten, zu kombinieren und zu présentieren.

Schlisselqualifikationen: Fertigkeit zum logischen, analytischen und konzeptionellen Denken; Eigensténdige Arbeit
mit englischsprachiger Fachliteratur; Verstandliche, sichere und Uberzeugende Préasentation von Ideen, Konzepten
und Ergebnissen; Qualitatsbewul3tsein; Kommunikationsfahigkeit; Fertigkeit der Zusammenarbeit in Teams und
Verstehen von Teamprozessen; Grundsatze guter wissenschaftlicher Praxis

Workload:

Total: 180 h

15 h seminar (attendance)

165 h internship / practical course (self-study)

Conditions: Credit Requirements:
none Bestehen der Modulprifung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Forschungsmodul Vernetzte Systeme und Kommunikationsnetze
Mode of Instruction: internship

Language: German

Frequency: each semester

Contact Hours: 1,00

Contents:
Mitarbeit an aktuellen Forschungsthemen.

Literature:
wissenschaftliche Papiere, Handbiicher

Assigned Courses:

Oberseminar Vernetzte Systeme und Kommunikationsnetze
*(online/digital) *
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Examination

Forschungsmodul Vernetzte Systeme und Kommunikationsnetze
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0477: Foundations of Autonomous Mobile Robotics 5 ECTS/LP
Grundlagen der Autonomen Mobilen Robotik

Version 1.1.0 (since WS23/24)
Person responsible for module: Prof. Dr. Jorg-Dieter Stlckler

Learning Outcomes / Competences:

Students will understand the following methodological principles of autonomous mobile robotics at a practical but
scientific level and will be able to implement appropriate algorithms for fundamental problems: Robot kinematics and
sensing and their characteristics, recursive Bayesian filters such as Kalman filters and particle filters, probabilistic
localization, mapping, simultaneous localization and mapping, as well as path planning and following, and robot
control architectures. Students will understand the advantages and disadvantages of various methods and be able to
analyze and select them for applications. Students have developed skills for analyzing and structuring fundamental
problems in autonomous mobile robotics and know concepts and approaches for implementing algorithms for these
problems.

Key qualifications: Skills in logical, analytical and conceptual thinking; selection and confident application of
appropriate methods; independent work with textbooks; implementation of technical solution concepts in programs;
comprehensible presentation of results; skill of cooperation in teams.

Workload:

Total: 150 h

15 h studying of course content using literarture (self-study)

15 h studying of course content using provided materials (self-study)

30 h lecture (attendance)

60 h studying of course content through exercises / case studies (self-study)
30 h exercise course (attendance)

Conditions: Credit Requirements:
* Recommended: Basic programming knowledge in Python Passing the module exam
« Recommended: Basics in artificial intelligence

Frequency: irregular (usu. winter Recommended Semester: Minimal Duration of the Module:
semester) from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Foundations of Autonomous Mobile Robotics (Lecture)
Mode of Instruction: lecture

Language: English / German

Frequency: irregular (usu. winter semester)

Contact Hours: 2,00
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Contents:
This lecture covers basic methods and algorithms for perception and control of autonomous mobile robots,
especially for navigation. The lecture provides an introduction to the following topics:

e Sensors

* Mobile robot kinematics

 Probabilistic modeling

« Particle filter

« Kalman filter

» Localization

* Mapping

» Simultaneous localization and mapping
« Path planning and following

* Robot control architectures

Literature:
Lecture slides will be provided. Additional literature will be provided in lecture and exercises.

Recommended textbooks:

e Thrun, Burgard, Fox: "Probabilistic Robotics,” MIT Press, 2005.

Part of the Module: Foundations of Autonomous Mobile Robotics (Exercise)
Mode of Instruction: exercise course

Language: English / German

Frequency: irregular (usu. winter semester)

Contact Hours: 2,00

Examination
Foundations of Autonomous Mobile Robotics

written exam / length of examination: 90 minutes, graded
Test Frequency:

when a course is offered
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Module INF-0480: Research Module Intelligent Perception in 6 ECTS/LP
Technical Systems
Forschungsmodul Intelligente Perzeption in Technischen Systemen

Version 1.0.0 (since WS23/24)
Person responsible for module: Prof. Dr. Jorg-Dieter Stlckler

Learning Outcomes / Competences:

After participating in the research module, students are able to understand problems of medium complexity in the field
of intelligent perception in technical systems. They have detailed and up-to-date knowledge in the aforementioned
field and can actively participate in research projects. To this end, they understand advanced concepts, methods,
procedures, techniques and technologies and can apply this knowledge in research projects. In addition, students
have the teamwork and communication skills, the ability to research literature and the learning and working techniques
to discuss problems in the field, as well as to critically evaluate, combine and present intermediate results.

Key qualifications: Ability to think logically, analytically and conceptually; Independent work with English-language
scientific literature; Understandable, confident and convincing presentation of ideas, concepts and results; Quality
awareness; Communication skills; Skill of working in teams and understanding team processes; Principles of good
scientific practice.

Workload:

Total: 180 h

15 h seminar (attendance)

165 h internship / practical course (self-study)

Conditions: Credit Requirements:
none Passing the module exam
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Intelligent Perception in Technical Systems
Mode of Instruction: internship

Language: English / German

Frequency: each semester

Contact Hours: 1,00

Contents:
Current research topics.

Literature:
Scientific papers, manuals

Assigned Courses:

Oberseminar Intelligente Perzeption in Technischen Systemen
*(in attendance) *

Examination

Research Module Intelligent Perception in Technical Systems
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-0487: Introduction to Python Programming 4 ECTS/LP
Introduction to Python Programming

Version 1.2.1 (since WS23/24)
Person responsible for module: Prof. Dr. Annemarie Friedrich

Learning Outcomes / Competences:

This module conveys fundamental concepts of computer science with a focus on data structures, algorithms, and
their implementation in the Python programming language. Students learn to analyze algorithmic problems, select
appropriate data structures, and design and implement efficient solution approaches.

Topics covered include basic and composite data structures (e.qg., lists, stacks, queues, dictionaries, sets) as well

as fundamental algorithms (e.qg., searching, sorting, recursion). In addition, principles of good software development
are introduced, including modular programming, clear and readable code structures, simple testing methods, and the
fundamentals of object-oriented programming.

Through practice-oriented programming assignments, students acquire basic skills in working with Python and
develop solid algorithmic thinking, which forms an important foundation for further courses in computer science, data
analysis, and machine learning. As part of the course, basic knowledge of several widely used Python frameworks is
also taught.

Remarks:
The course will be conducted in English. During the exercises, communication in German is also possible.

Workload:

Total: 120 h

30 h lecture (attendance)

15 h exercise course (attendance)

5 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)
10 h studying of course content using provided materials (self-study)

Conditions: Credit Requirements:
Basic skills in C or Java are recommended. Passing the module exam.

Module Computer Science 1 (INF-0097) - recommended
Module Introduction to Data Science and Data Engineering (INF-0413) -

recommended

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 2. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

3,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Introduction to Python Programming (Lecture)
Mode of Instruction: lecture

Language: English / German

Frequency: each semester

Contact Hours: 2,00
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Contents:
The Python programming language is of great importance in today's technology landscape due to its versatility
and ease of use. It serves as a powerful language for tasks ranging from web development and data analysis
to artificial intelligence and automation, making it an indispensable tool for both beginners and experienced
developers in numerous industries and research fields.

Basic knowledge of programming with C or Java will facilitate participation in this course. The course covers data
types, control structures, object-oriented programming, and algorithms, with a particular focus on the specific
features of the Python programming language.

The number of participants in this course is limited.

Literature:
Mark Lutz. Learning Python: Powerful Object-Oriented Programming. O'Reilly 2025.

Part of the Module: Introduction to Python Programming (Exercise)
Mode of Instruction: exercise course

Language: English / German

Frequency: each semester

Contact Hours: 1,00

Contents:
The tutorial complements the lecture with practical exercises in Python. Students deepen their understanding
of the material through concrete programming tasks, apply concepts such as data structures, object-oriented
programming, and algorithms, and work with common Python libraries. The tutorial aims to impart practical
programming skills and promote confident, independent work with Python.

Examination

Introduction to Python Programming
written exam, graded

Test Frequency:
when a course is offered
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Module INF-0502: Algorithmic Optimisation 5 ECTS/LP
Algorithmische Optimierung

Version 1.0.0 (since SoSe24)
Person responsible for module: Prof. Dr. Tobias Mémke

Learning Outcomes / Competences:

Developing an understanding of central topics in the field of approximation algorithms; acquiring powerful
mathematical tools to analyze algorithms; improve the ability to abstract and systematically solve optimization
problems.

Key Skills: Ability to build intuitive understanding of mathematical formalisms; ability to identify core properties of
optimization problems; deep understanding of powerful mathematical tools

Workload:

Total: 150 h

15 h studying of course content using literarture (self-study)

15 h studying of course content using provided materials (self-study)

60 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

30 h exercise course (attendance)

Conditions: Credit Requirements:
Basic knowledge of Algorithms and Data Structures (e.g., "INF-0111: Passing the module exam
Informatik 3") and Theoretical Computer Science (e.g., "INF-0110: Einfuhrung
in die Theoretische Informatik").

The course "Applied Algorithmic Optimization" is complementary to this
course. While it is benefical to attend both courses simultaneously, each of the
two courses can be done independently.

Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Algorithmische Optimierung (Vorlesung)
Mode of Instruction: lecture

Language: German / English

Frequency: irregular

Contact Hours: 2,00

Contents:
Given an NP-hard optimization problem, how well can it be approximated in polynomial time? It is exciting and
challenging to understand the approximability of fundamental optimization problems. This course mainly focuses
on upper bounds, i.e., designing efficient approximation algorithms.

In this course, we will study several classes of problems, such as packing problems, network design, and graph
problems. We will cover central algorithmic techniques for designing approximation algorithms, including greedy
algorithms, dynamic programming, linear and semi-definite programming, and randomization.

Literature:
» David P. Williamson and David B. Shmoys, The Design of Approximation Algorithms, Cambridge University
Press.
« Vijay V. Vazirani, Approximation Algorithms, Springer.
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Assigned Courses:

Algorithmische Optimierung (lecture)
*(in attendance) *

Part of the Module: Algorithmische Optimierung (Ubung)
Mode of Instruction: exercise course

Language: English / German

Frequency: irregular

Contact Hours: 2,00

Assigned Courses:

Ubung zu Algorithmische Optimierung (exercise course)
*(in attendance) *

Examination
Algorithmische Optimierung

portfolio exam / length of examination: 120 minutes, graded
Test Frequency:

when a course is offered

Valid Sommersemester 2026 - Printed 22.04.2026

270



Module INF-0503

Module INF-0503: Applied Algorithmic Optimisation 5 ECTS/LP
Angewandte Algorithmische Optimierung

Version 1.0.0 (since SoSe24)
Person responsible for module: Prof. Dr. Tobias Mémke

Learning Outcomes / Competences:

Developing an understanding of central topics in the field of approximation algorithms; acquiring powerful
mathematical tools to analyze algorithms; improve the ability to abstract and systematically solve optimization
problems.

Key Skills: Ability to build intuitive understanding of mathematical formalisms; ability to identify core properties of
optimization problems; deep understanding of powerful mathematical tools

Workload:

Total: 150 h

15 h studying of course content using literarture (self-study)

15 h studying of course content using provided materials (self-study)

60 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

30 h exercise course (attendance)

Conditions: Credit Requirements:
Basic knowledge of Algorithms and Data Structures (e.g., "INF-0111: Passing the module exam
Informatik 3") and Theoretical Computer Science (e.g., "INF-0110: Einfuhrung
in die Theoretische Informatik").

The course "Algorithmic Optimization" is complementary to this course. While
it is benefical to attend both courses simultaneously, each of the two courses
can be done independently.

Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Angewandte Algorithmische Optimierung (Vorlesung)
Mode of Instruction: lecture

Language: German / English

Frequency: irregular

Contact Hours: 2,00

Contents:
Given an NP-hard optimization problem, how well can it be approximated in polynomial time? It is exciting and
challenging to understand the approximability of fundamental optimization problems. This course mainly focuses
on upper bounds, i.e., designing efficient approximation algorithms.

In this course, we will study several classes of problems, such as packing problems, network design, and graph
problems. We will cover central algorithmic techniques for designing approximation algorithms, including greedy
algorithms, dynamic programming, linear and semi-definite programming, and randomization.

Literature:
» David P. Williamson and David B. Shmoys, The Design of Approximation Algorithms, Cambridge University
Press.
« Vijay V. Vazirani, Approximation Algorithms, Springer.
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Assigned Courses:

Angewandte Algorithmische Optimierung (lecture)
*(in attendance) *

Part of the Module: Angewandte Algorithmische Optimierung (Ubung)
Mode of Instruction: exercise course

Language: English / German

Frequency: irregular

Contact Hours: 2,00

Assigned Courses:

Ubung zu Angewandte Algorithmische Optimierung (exercise course)
*(in attendance) *

Examination
Angewandte Algorithmische Optimierung

portfolio exam / length of examination: 120 minutes, graded
Test Frequency:

when a course is offered
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Module INF-0505: Practical Introduction to Internet Technologies 8 ECTS/LP
Praktische Einfuhrung in Internet-Technologien

Version 1.0.0 (since SoSe24)
Person responsible for module: Prof. Dr. Michael Seufert

Learning Outcomes / Competences:

After participating in the module course, students understand the essential concepts/procedures/terms from the
areas of communication and computer networks at a basic, practice-oriented but scientific level. They are familiar
with the basic architectures, protocols and algorithms of the Internet and can evaluate and select their alternatives
in the respective application context. At the same time, they can apply what they have learned to practically relevant
problems.

Key qualifications: Competence in recognising significant technical developments, quality awareness,
meticulousness; skill in presenting and documenting results in an understandable way; skill in working in teams.

Workload:

Total: 240 h

30 h studying of course content using provided materials (self-study)

30 h studying of course content using literarture (self-study)

60 h exercise course (attendance)

30 h lecture (attendance)

90 h studying of course content through exercises / case studies (self-study)

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
from 2. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Praktische Einfihrung in Internet-Technologien (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each summer semester

Contact Hours: 2,00

Contents:
The lecture deals with the basic models, procedures, system concepts and technologies used in the field of digital
communication technology and the Internet.

The focus here is on protocols and procedures that can be assigned to ISO/OSI layers 1-4.

The other topics covered in the lecture include:

Local area networks according to IEEE802.3 and IEEE802.11, Internet protocols such as IPv4, IPv6, TCP and
UDP, IP routing procedures, the broadband IP network, current mobile networks, network management functions
and NGN applications such as VolIP,IPTV and RCS.

In addition, an excursion is planned.
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Literature:
« Keith W. Ross, James F. Kurose, "Computernetzwerke", Pearson Studium Verlag, Miinchen, 2012
e Larry L. Peterson, Bruce S. Davie, "Computernetze: Eine systemorientierte Einflhrung", dpunkt.verlag,
Heidelberg, 2007.
 Anatol Badach, Erwin Hoffmann, " Technik der IP-Netze" Hanser Verlag, Miinchen, 2007.
« Gerd Siegmund, "Technik der Netze - Band 1 und 2", Hithig Verlag, Heidelberg, 2009.

Assigned Courses:

Praktische Einfuhrung in Internet-Technologien (lecture)
*(in attendance) *

Part of the Module: Praktische Einfiihrung in Internet-Technologien (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each summer semester

Contact Hours: 4,00

Assigned Courses:

Ubung zu Praktische Einfiihrung in Internet-Technologien (exercise course)
*(in attendance) *

Examination

Praktische Einfuhrung in Internet-Technologien
portfolio exam, graded

Test Frequency:
when a course is offered
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Module INF-0510: Human-Centred Artificial Intelligence for Health 8 ECTS/LP
Care Lab
Human-Centered Artificial Intelligence for Health Care Lab

Version 1.0.0 (since SoSe24)
Person responsible for module: Prof. Dr. Elisabeth André

Learning Outcomes / Competences:

After successful participation in this module, students are familiar with basic concepts of artificial intelligence for the
development of health-related applications. They are able to translate technical solution concepts into models and
master the selection and safe application of suitable methods. In addition, they will gain an insight into current work

in the research field. Furthermore, competencies in the areas of teamwork and communication skills as well as self-
organization are taught through the processing of project tasks and their independent project planning. In the context
of these project tasks, knowledge of the mindset and language of the research field is fostered through the discussion
and presentation of project results.

Key qualifications: Conversion of technical solution concepts into programs and models; subject-specific
consolidation; interdisciplinary knowledge; ability to make scientifically meaningful evaluations using suitable methods;
knowledge of the mindset and language of application-relevant disciplines; ability to work in teams; knowledge

of practice-relevant tasks; familiarity with procedures and processes in the application environment of computer
science; ability to present and document results in a comprehensible manner; ability to expand existing knowledge
independently; competence in recognizing significant technical developments.

Remarks:
Kann nicht belegt werden, wenn "INF-0334: Praktikum Human-Centered Atrtificial Intelligence for Health Care
Applications" bereits belegt wurde.

Workload:

Total: 240 h

60 h exercise course (attendance)

30 h lecture (attendance)

120 h studying of course content through exercises / case studies (self-study)
15 h studying of course content using literarture (self-study)

15 h studying of course content using provided materials (self-study)

Conditions: Credit Requirements:
Ideally, previous knowledge in Python Bestehen der Modulpriifung
Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Human-Centered Artificial Intelligence for Health Care Lab (Lecture)
Mode of Instruction: lecture

Language: German / English

Frequency: each summer semester

Contact Hours: 2,00

Contents:
TODO

Literature:
TODO
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Assigned Courses:

Human-Centered Artificial Intelligence for Health Care Lab (lecture)
*(in attendance) *

Part of the Module: Human-Centered Artificial Intelligence for Health Care Lab (Exercise Course)
Mode of Instruction: exercise course

Language: German / English

Frequency: each summer semester

Contact Hours: 4,00

Assigned Courses:

Ubung zu Human-Centered Artificial Intelligence for Health Care Lab (exercise course)
*(in attendance) *

Examination

Human-Centered Artificial Intelligence for Health Care Lab
portfolio exam, graded

Test Frequency:
when a course is offered

Valid Sommersemester 2026 - Printed 22.04.2026 276



Module INF-2013

Module INF-2013: Research Module Data Engineering 6 ECTS/LP
Forschungsmodul Data Engineering

Version 1.0.0 (since WS24/25)
Person responsible for module: Prof. Dr. Fabian Panse

Learning Outcomes / Competences:

After participating in the research module, students can understand medium-complexity problems in the field of
databases and information systems. They have detailed and up-to-date knowledge in the aforementioned field and
can actively participate in research projects. To this end, they understand advanced concepts, methods, procedures,
techniques, and technologies out of this field and can apply this knowledge to research projects. In addition, students
have skills in teamworking and communication, the ability to study research literature and the methods to discuss
problems in the field, as well as to critically evaluate, combine and present intermediate results.

Key Skills: Logical, analytical, and conceptual thinking; Independent work with English-language literature; Intelligible,
confident, and persuasive presentation of ideas, concepts, and results; Quality awareness; Communication skills;
Working in teams and understanding team processes; Principles of good scientific practice.

Workload:

Total: 180 h

15 h seminar (attendance)

165 h internship / practical course (self-study)

Conditions: Credit Requirements:
none Passing the module exam
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Data Engineering
Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Current research topics from the field of data engineering, such as data cleaning, schema matching, or entity
matching.

Literature:
scientific papers, handbooks

Assigned Courses:

Oberseminar Data Engineering
*(hybrid/mixed) *

Examination

Research Module Data Engineering
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-2021: Algorithmic Problem Solving 5 ECTS/LP
Algorithmisches Problemlésen

Version 1.0.0 (since SoSe25)
Person responsible for module: Prof. Dr. Pascal Lenzner

Learning Outcomes / Competences:
Ziel der Veranstaltung ist die Vermittlung und das Erlernen von unterschiedlichen Problemldsetechniken. Das Fokus
liegt hier auf strukturierten Lésungsanséatzen, die auch in vielen Algorithmen und deren Analyse verwendet werden.

Nach der Teilnahme an dieser Veranstaltung sind die Studierenden in der Lage, gegebene Probleme zu
formalisieren und zu klassifizieren und anhand der Formalisierung dann mit den entsprechenden strukturierten
Problemldsemethoden zu l6sen. Die Studierenden beherrschen diverse Problemldseverfahren und auch begleitende
Techniken wie Datenreduktion. Au3erdem verfuigen die Studierenden tber die Team- und Kommunikationsfahigkeit,
um Ldésungen strukturiert zu prasentieren. Des Weiteren erlernen die Studierenden logisches, analytisches und
konzeptionelles Denken.

Workload:

Total: 150 h

15 h studying of course content using provided materials (self-study)

15 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

30 h exercise course (attendance)

Conditions: Credit Requirements:
Vorausgesetzt wird ein Interesse am Knobeln und generell an Bestehen der Modulprufung
Denksportaufgaben. Dieser Kurs richtet sich explizit an Studierende im ersten
und zweiten Semester.

Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
from 1. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Algorithmisches Problemlésen (Vorlesung)
Language: German
Contact Hours: 2,00

Contents:
In diesem Kurs wollen wir besprechen, wie man an algorithmische Probleme herangeht. Wir werden verschiedene
Techniken kennenlernen, sowie typische Fallen. Dies alles passiert anhand von Rétseln, sowohl im Kurs wie auch
in der Hausaufgabe. Denn, wie wir sehen werden, macht das Lésen von Ratseln nicht nur Spaf3, sondern es zeigt
auch allgemeine Herangehensweisen auf und lehrt dadurch auf spielerische Weise praktisch relevante Probleme
zu bewaéltigen.

Assigned Courses:

Algorithmisches Problemldsen (lecture)
*(in attendance) *

Part of the Module: Algorithmisches Problemlésen (Ubung)
Language: German
Contact Hours: 2,00

Assigned Courses:
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Ubung zu Algorithmisches Problemldsen (exercise course)
*(in attendance) *

Examination
Algorithmisches Problemlésen

written exam / length of examination: 120 minutes, graded
Test Frequency:

when a course is offered
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Module INF-2023: Introduction to Cyber Security 5 ECTS/LP
Introduction to Cyber Security

Version 1.2.0 (since SoSe25)
Person responsible for module: Prof. Dr. Frank Breitinger

Contents:

This course provides a comprehensive introduction to cybersecurity, covering both foundational principles and
practical applications. Students will explore key security challenges, emerging trends, and the role of human factors in
security. Topics include cryptography, authentication, network and infrastructure security, intrusion detection, wireless
security, and physical security.

The course also examines cyber threats such as malware and social engineering, along with secure software
development, disaster recovery, and organizational security policies. Additional topics include cybersecurity law,
forensic analysis, and ethical considerations. Through lectures, discussions, and hands-on exercises, students will
develop knowledge and skills in a variety of cybersecurity topics.

Learning Outcomes / Competences:
« Define fundamental terminology and security concepts. (Remembering, Understanding)
< Explain cryptographic principles, network security basics, and methods for securing computer
systems. (Understanding, Applying)
« Identify various types of cyber attacks, malicious software, and scam/phishing attacks. (Applying, Analyzing)
« Evaluate security threats and apply protective measures in physical, network, and infrastructure
security. (Analyzing, Evaluating)

Remarks:
The lecture and exercise will be given in EN. In case all participants are German speaking, this may change.

Workload:

Total: 150 h

30 h exercise course (attendance)

60 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

15 h studying of course content using literarture (self-study)

15 h studying of course content using provided materials (self-study)

Conditions: Credit Requirements:
none Passing the Module Exam
Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
1. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Introduction to Cyber Security (Lecture)
Mode of Instruction: lecture

Language: English / German

Frequency: each summer semester

Contact Hours: 2,00
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Contents:
A preliminary list of topics and subjects covered in the course. Please note that content may change:

« Intro and security trends

« General security concepts

« The role of people in security

< Operational and organizational security
» Physical security

* Infrastructure security

e Cryptography

* Public Key Infrastructure

« Types of attacks and malicious software
* Wireless security

« IDS and network security

< E-mail and instant messaging

» Secure software development
 Disaster recovery, business continuity, and organizational policies
« Computer forensics

« Authentication and remote access

« System hardening and baselining

« Risk management

 Incident response

« Legal issues and ethics

Literature:
Reference Book (highly recommended):

 Principles of Computer Security: CompTIA Security+ and Beyond (Exam SY0-601), 6th Edition. By Arthur
Conklin, Gregory White, Chuck Cothren, Roger L. Davis, and Dwayne Williams

Supplementary Text(s):

e Computers & Security — Elsevier Journal.

Assigned Courses:

Introduction to Cyber Security (lecture)
*(in attendance) *

Part of the Module: Introduction to Cyber Security (Exercise)
Mode of Instruction: exercise course

Language: English / German

Frequency: each summer semester

Contact Hours: 2,00

Contents:
Topics / assignments will be adjusted every year and thus the list below is only to provide an idea:

« Security Tools research

« Port Scanning

e Password Cracking

« Digital Signature / encrypted emails
» Firewalls

e Group policies

» System Hardening

» File Recovery

» System recovery / backup

Assigned Courses:
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Introduction to Cyber Security (Exercise) (exercise course)
*(in attendance) *

Examination
Introduction to Cyber Security

written exam / length of examination: 60 minutes, graded
Test Frequency:

when a course is offered
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Module INF-2025: Research Module Cyber Security 6 ECTS/LP
Forschungsmodul Cyber Security

Version 1.0.0 (since SoSe25)
Person responsible for module: Prof. Dr. Frank Breitinger

Learning Outcomes / Competences:

After participating in the research module, students are able to understand problems of medium complexity in the
field of cyber security. They have detailed and up-to-date knowledge in the aforementioned field and can actively
participate in research projects. To this end, they understand advanced concepts, methods, procedures, techniques
and technologies and can apply this knowledge in research projects. In addition, students have the teamwork and
communication skills, the ability to research literature and the learning and working techniques to discuss problems in
the field, as well as to critically evaluate, combine and present intermediate results.

Key qualifications: Skill in logical, analytical, and conceptual thinking; Independent work with English-language
literature; Intelligible, confident, and persuasive presentation of ideas, concepts, and results; Quality awareness;
Communication skills; Skill in working in teams and understanding team processes; Principles of good scientific
practice.

Workload:

Total: 180 h

15 h seminar (attendance)

165 h internship / practical course (self-study)

Conditions: Credit Requirements:
none Passing the Module Exam
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Forschungsmodul Cyber Security
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Participation in current research topics.

Literature:
scientific papers, handbooks

Assigned Courses:

Oberseminar Cybersecurity
*(hybrid/mixed) *

Examination

Research Module Cyber Security
practical exam, graded

Test Frequency:
when a course is offered
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Offensive Security

Module INF-2031: Offensive Security 5 ECTS/LP

Version 1.0.0 (since WS25/26)
Person responsible for module: Prof. Dr. Frank Breitinger
Dr. Janine Schneider

Contents:

Offensive Security refers to the techniques and methods used to proactively identify and exploit vulnerabilities in IT
systems with the goal of uncovering weaknesses before malicious actors can. This proactive approach is crucial for
effectively securing IT infrastructures and continuously enhancing their resilience.

This course offers a hands-on introduction to fundamental concepts and techniques in offensive cybersecurity.
Students will explore how various attacks are executed to build a foundational understanding necessary for
developing effective defense strategies. Practical exercises complement the theoretical content to deepen this
understanding.

Topics covered include information gathering (OSINT), an overview of social engineering and web vulnerabilities,
software exploitation, reverse engineering, and multi-stage attack workflows.

Students engage with professional tools such as Kali Linux, Metasploit, and Ghidra in guided lab sessions. Through
demonstrations, exercises, and case studies, they gain a comprehensive understanding of modern attack surfaces
and attacker methodologies.

Learning Outcomes / Competences:
« Recall core concepts and terminology in offensive security.
» Explain how different types of attacks work from a technical perspective but also based on human behavior.
« Apply selected tools in controlled lab environments to explore how security weaknesses can be exploited.
« Analyze executable programs to uncover underlying logic and security weaknesses using reverse engineering
tools.
» Evaluate defensive measures in light of how specific attacks function.

Workload:

Total: 150 h

30 h lecture (attendance)

30 h exercise course (attendance)

15 h studying of course content using provided materials (self-study)

15 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)

Conditions: Credit Requirements:
none Passing the Module Exam
Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Offensive Security (Lecture)
Mode of Instruction: lecture

Language: German / English

Frequency: each winter semester

Contact Hours: 2,00
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Contents:

A preliminary list of topics and subjects covered in the course. Please note that content may change:

« Intro and security trends

« General security concepts

« The role of people in security

< Operational and organizational security
» Physical security

* Infrastructure security

e Cryptography

* Public Key Infrastructure

« Types of attacks and malicious software
* Wireless security

« IDS and network security

< E-mail and instant messaging

» Secure software development
 Disaster recovery, business continuity, and organizational policies
« Computer forensics

« Authentication and remote access

« System hardening and baselining

« Risk management

 Incident response

« Legal issues and ethics

Literature:

Literatur:

- Intel 64 and |A-32 Architectures Software Developer Manuals Volume 1-3

- AMD64 Architecture Programmer's Manual Volume 1-5

- Reversing: Secrets of Reverse Engineering, Eldad Eilam, Wiley Publishing Inc., 2005

- Microsoft Windows Internals: 7th Edition, Yosifovich, Russinovich and Solomon, Microsoft Press, 2017

- Buffer Overflows und Format-String- Schwachstellen: Funktionsweisen, Exploits und Gegenmafinahmen, Tobias
Klein, Dpunkt Verlag, 2003

- Practical Malware Analysis: The Hands-on Guide to Dissecting Malicious Software, Michael Sikorski and Andrew
Honig, No Starch Press, 2012

- Aus dem Tagebuch eines Bughunters. Wie man Softwareschwachstellen aufspuirt und behebt, Tobias Klein,
2010

- The Web Application Hacker's Handbook, Dafydd Stuttard and Marcus Pinto, Wiley-Scrivener, 2011

Links:

- http://wiki.osdev.org/X86-64_Instruction_Encoding
- http://ref.x86asm.net/coder32.html

- http://www.c-jump.com/CIS77/CPU/x86/lecture.html

- https://beginners.re/RE4B-DE.pdf
- https://www.fuzzingbook.org/

- https://github.com/NationalSecurityAgency/ghidra
- https://iwww.metasploit.com/
- https:/iwww .kali.org/

Part of the Module: Offensive Security (Exercise)
Mode of Instruction: exercise course

Language: German / English

Frequency: each winter semester

Contact Hours: 2,00
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Contents:
Topics / assignments will be adjusted every year and thus the list below is only to provide an idea:

Security Tools research

Port Scanning

Password Cracking

Digital Signature / encrypted emails
Firewalls

Group policies

System Hardening

File Recovery

System recovery / backup

Examination
Offensive Security

written exam / length of examination: 90 minutes, graded
Test Frequency:

when a course is offered
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Module INF-2033: Cybercrimes and their Investigation 5 ECTS/LP
Cybercrimes and their Investigation

Version 1.0.0 (since WS25/26)
Person responsible for module: Prof. Dr. Frank Breitinger

Contents:

This course introduces students to the foundational concepts and techniques of cybercrime investigation, with a focus
on digital and network forensics, open-source intelligence, and structured incident response. Students will gain a
technical and procedural understanding of how cybercrimes are perpetrated and investigated in real-world scenarios.

The course begins with an overview of Internet technologies, including key networking protocols and architectures.
Students will explore investigative methodologies and tools used to trace and attribute malicious activity online. Topics
include DNS and Whois investigations, domain registrars and registries, IPv4/IPv6 analysis, and TLD classification.
Practical skills in network mapping, reconnaissance, and scanning are developed, along with introductory analysis of
email, VolP, and instant messaging data.

Additional focus areas include basic OSINT techniques, understanding network encryption, and methods of attribution
and event reconstruction. Through hands-on exercises and case-based discussions, students will learn to identify,
collect, preserve, and analyze digital evidence for investigative and legal purposes.

Learning Outcomes / Competences:

« Memorize core Internet technologies, e.g., protocols, IP addressing, DNS systems, relevant to cybercrime
investigations.

« Apply foundational investigative methodologies to collect and analyze digital evidence from diverse online
sources.

» Analyze DNS records, Whois data, and domain registration details to track online identities and infrastructure.

» Evaluate the effectiveness of various OSINT tools and techniques in identifying threat actors and reconstructing
cyber incidents.

Workload:

Total: 150 h

15 h studying of course content using provided materials (self-study)

60 h studying of course content through exercises / case studies (self-study)
15 h studying of course content using literarture (self-study)

30 h exercise course (attendance)

30 h lecture (attendance)

Conditions: Credit Requirements:
none Passing the Module Exam
Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Cybercrimes and their Investigation (Lecture)
Mode of Instruction: lecture

Language: English / German

Frequency: each winter semester

Contact Hours: 2,00
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Contents:
A preliminary list of topics and subjects covered in the course. Please note that content may change:

« Intro and security trends

« General security concepts

« The role of people in security

< Operational and organizational security
» Physical security

* Infrastructure security

e Cryptography

* Public Key Infrastructure

« Types of attacks and malicious software
* Wireless security

« IDS and network security

< E-mail and instant messaging

» Secure software development
 Disaster recovery, business continuity, and organizational policies
« Computer forensics

« Authentication and remote access

« System hardening and baselining

« Risk management

 Incident response

« Legal issues and ethics

Literature:
Reference Book (highly recommended):

 Principles of Computer Security: CompTIA Security+ and Beyond (Exam SY0-601), 6th Edition. By Arthur
Conklin, Gregory White, Chuck Cothren, Roger L. Davis, and Dwayne Williams

Supplementary Text(s):

e Computers & Security — Elsevier Journal.

Part of the Module: Cybercrimes and their Investigation (Exercise)
Mode of Instruction: exercise course

Language: English / German

Frequency: each winter semester

Contact Hours: 2,00

Examination
Cybercrimes and their Investigation

portfolio exam / length of examination: 90 minutes, graded
Test Frequency:

when a course is offered
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Competitive Programming

Module INF-2035: Competitive Programming 8 ECTS/LP

Version 1.0.0 (since WS25/26)
Person responsible for module: Prof. Dr. Pascal Lenzner

Learning Outcomes / Competences:
In der Veranstaltung wird vermittelt, wie verschiedene Arten von Problemen erkannt, der zugehérige
Lésungsalgorithmus entworfen und dieser in Python oder C++ umsetzt werden kann.

Teilnehmende der Veranstaltung kénnen unterschiedliche Arten von Problemen erkennen und kennen die
zugehdrigen algorithmischen Paradigmen, wie z.B. Greedy-Algorithmen, Divide and Conquer oder Dynamic
Programming, mit deren Hilfe die Probleme geldst werden kénnen. Fir die erfolgreiche Losung muss das Problem

Anwendung, Analyse, Evaluation und Optimierung einen korrekten Algorithmus zu entwickeln, der auf Laufzeit und
gof. Speicherplatz optimiert ist und auch die Randfélle des Problems korrekt behandelt.

Schlisselqualifikationen: Fortgeschrittene mathematisch-formale Methodik, fachspezifische Vertiefungen,
quantitative Aspekte der Informatik, Fahigkeit zur Analyse und Strukturierung komplexer Informatikprobleme,

von Entwurfsalternativen, Bewertung im jeweiligen Anwendungskontext, Fahigkeit zu logischem, analytischem
und konzeptionellem Denken, Auswahl und sichere Anwendung geeigneter Methoden, Teamfahigkeit, Kenntnis
praktischer Aufgabenstellungen, Fahigkeit zur verstandlichen Prasentation und Dokumentation von Ergebnissen,
Fahigkeit zur selbstandigen Erweiterung des vorhandenen Wissens, Qualitdtsbewusstsein, Akribie

zunéchst analysiert und modelliert werden. Danach werden bekannte Algorithmen angewandt und meist auch fur das
entsprechende Problem kombiniert, angepasst und optimiert. Dabei lernen die Teilnehmenden in einem Kreislauf aus

Fahigkeit zur Entwicklung und Umsetzung von Loésungsstrategien fiir komplexe Probleme, Kenntnis der Vor-/Nachteile

Workload:

Total: 240 h

30 h studying of course content using literarture (self-study)

90 h studying of course content through exercises / case studies (self-study)
30 h studying of course content using provided materials (self-study)

60 h lecture (attendance)

30 h exercise course (attendance)

Conditions: Credit Requirements:
Voraussetzungen sind gute Programmierkentnisse in C/C++ und ein Bestehen der Modulpriifung
Basiswissen Uber Algorithmik, beispielsweise aus den Veranstaltungen
Algorithmisches Problemldsen oder Informatik 3 (kann parallel zu Informatik 3
belegt werden).

Wir setzen Grundkenntnisse in den folgenden Bereichen voraus:

« Algorithmenentwurfsmethoden: Greedy, Divide and Conquer,
dynamisches Programmieren, Backtracking und Rekursion

< Grundlegende Datenstrukturen: Arrays, Listen, Stacks, Queues, binare
Suchbaume, binéare Heaps, Adjazenzlisten und -matrizen

« Standardthemen der Algorithmik: O-Notation, Sortieren, Suchen,
Hashing, einfache Graphenalgorithmen (z.B. Baumtraversierung,
Breiten- und Tiefensuche)

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 2. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program
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Parts of the Module

Part of the Module: Competitive Programming (Lecture)
Mode of Instruction: lecture

Language: German / English

Frequency: each winter semester

Contact Hours: 2,00

Contents:
Beim Competitive Programming geht es darum, mdglichst schnell algorithmische Probleme zu I6sen und die
Lésung zu implementieren. Die Zeit zum Programmieren ist beschrankt. Die Korrektheit und Effizienz wird Uber
eine Online-Judge mit unbekannten Test-Cases Uberprift. Diese Art der Programmierwettbewerbe haben eine
lange Tradition. Die Association for Computing Machinery (ACM) richtet seit 1970 jahrlich den International
Collegiate Programming Contest (ICPC) aus. Beim ACM-ICPC geht es darum, dass Teams von drei Studenten
einer Uni an einem Computer mdglichst viele Probleme gemeinsam lésen. Es gibt fiinf typische Arten von
Aufgaben: Graphen-Probleme (z.B. Dijkstra), Suchprobleme (z.B. Backtracking), Geometrische Probleme (z.B.
Schnittbildung), zahlentheoretische Probleme (z.B. Primzahl-Zerlegung), und sonstige Probleme (z.B. Brettspiele
oder Parser).

In der Veranstaltung bringen wir euch bei, wie ihr verschiedene Arten von Problemen erkennt, einen
Losungsalgorithmus entwerft und diesen in Python oder C++ umsetzt. Nach erfolgreicher Teilnahme seid ihr nicht
nur gut vorbereitet fir Coding-Interviews, sondern seid auch bessere Software-Ingenieure geworden: lhr kennt
C++ besser, ihr habt eine gut gefillte Algorithmen-Toolbox, ihr erkennt verschiedene algorithmische Probleme
und ihre Lésung schnell, und ihr habt dabei immer die Laufzeit und den Speicherverbrauch im Blick. Auch das
Debugging von komplexen Algorithmen fallt euch leichter und ihr habt gelernt, wie ihr effizient im Team arbeitet.

Wochentlich werden euch einzelne Themen néhergebracht, und ihr wendet das Gelernte in Programmieraufgaben
an. Neben den wochentlichen Aufgaben wird es mehrere Live-Contests geben, in welchen wir einen echten
Progammierwettbewerb simulieren. Die Wettbewerbe sind hierbei eher spielerisch und dienen der Motivation und
dem Aufzeigen der Wirkung von unterschiedlichen Losungsansatzen. In die Bewertung flie3t nur die Anzahl der
gelosten Aufgaben ein, der direkte Vergleich mit den anderen Teilnehmern spielt dabei keine Rolle.

Neben den Wettbewerben in der Veranstaltung kdnnen HPI-Teams an deutschlandweiten und europaischen
Competitive Programming Wettbewerben teilnehmen und so noch mehr Praxiserfahrung sammeln. Wir begleiten
und helfen euch dabei.

Part of the Module: Competitive Programming (Exercise)
Mode of Instruction: exercise course

Language: English / German

Frequency: each winter semester

Contact Hours: 4,00

Examination
Competitive Programming
portfolio exam, graded
Test Frequency:
when a course is offered
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Module INF-2041: Project Seminar Responsible Artificial 4 ECTS/LP
Intelligence: Design, Evaluation and Challenges (Bachelor)
Projektseminar zu Verantwortungswirdige Kinstliche Intelligenz: Gestaltung,
Bewertung und Herausforderungen (Bachelor)

Version 1.0.0 (since SoSe26)
Person responsible for module: Prof. Dr. Bernhard Bauer

Learning Outcomes / Competences:

After attending the seminar, the students can independently work out and analyse advanced problems, concepts,
methods, procedures, techniques, and technologies from the field of digital ethics and evaluate them in relation to the
individual seminar topic.

Participants possess scientific methodology, communication skills, and the ability to present a special topic clearly and
comprehensibly in speech and writing and to discuss and evaluate scientifically challenging topics from the named
field critically and argumentatively.

Furthermore, they learn to recognise logical structures of thinking and argumentation and use them in a goal-

oriented manner. The participants can formulate clearly and comprehensibly and present subject content freely.

They understand how to structure a talk that is clear and easy to follow. Additionally, the students know how to

focus on essential messages and convey them in a comprehensible way, even with complex content. They skilfully
apply chains of argumentation and solution strategies in the event of disruptions. The students understand how to
confidently deal with common presentation media and use them interactively. They manage to gear a talk to a specific
target group, apply various moderation techniques, and keep their audience engaged even over a longer period.

Key qualifications: Presentation techniques; literature research; principles of good scientific practice; evaluating
solution approaches, procedures, techniques, and technologies from different points of view.

Remarks:
Sofern lhre PO vorschreibt, dass Sie ein Seminar belegen miissen, kann dieses Modul nicht daflr verwendet werden,
da das Projektseminar nicht als Seminar zahlt!

Workload:

Total: 120 h

30 h seminar (attendance)

90 h preparation of presentations (self-study)

Conditions: Credit Requirements:

Module Database Systems (INF-0073) - recommended Passing the module examination
Module Computer Science 1 (INF-0097) - recommended
Module Computer Science 2 (INF-0098) - recommended
Module Computer Science 3 (INF-0111) - recommended

Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Digital Ethics (Bachelor)
Mode of Instruction: seminar

Language: German

Frequency: irregular

Contact Hours: 2,00

ECTS Credits: 4.0
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Contents:
The topics change over time, in order to reflect up-to-date developments

Literature:
Literature depends on the chosen topic

Assigned Courses:

Projektseminar zu Verantwortungswiurdige Kinstliche Intelligenz: Gestaltung, Bewertung und
Herausforderungen (Bachelor / Master) (project seminar)
*(in attendance) *

Examination
Seminar Digital Ethics (Bachelor)

Combined written and oral exam / length of examination: 45 minutes, graded
Test Frequency:

when a course is offered
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Forschungsmodul Intelligente Energiesysteme

Module INF-2045: Research Module Intelligent Energy Systems 6 ECTS/LP

Version 1.0.0 (since SoSe26)
Person responsible for module:
Prof. Dr. Nicole Ludwig

Learning Outcomes / Competences:
After participating in the research module, students are able to understand problems of medium complexity in the
field of intelligent energy systems. They have detailed and up-to-date knowledge in the aforementioned field and

techniques and technologies and can apply this knowledge in research projects. In addition, students have the
teamwork and communication skills, the ability to research literature and the learning and working techniques to
discuss problems in the field, as well as to critically evaluate, combine and present intermediate results.

Key qualifications: Skill in logical, analytical, and conceptual thinking; Independent work with English-language
literature; Intelligible, confident, and persuasive presentation of ideas, concepts, and results; Quality awareness;
Communication skills; Skill in working in teams and understanding team processes; Principles of good scientific
practice.

can actively participate in research projects. To this end, they understand advanced concepts, methods, procedures,

Workload:

Total: 180 h

165 h internship / practical course (self-study)
15 h seminar (attendance)

Conditions: Credit Requirements:
none Passing the module exam
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Intelligent Energy Systems
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
Participation in current research topics.

Literature:
scientific papers, handbooks

Assigned Courses:

Oberseminar Intelligente Energiesysteme
*(in attendance) *
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Examination

Research Module Intelligent Energy Systems
practical exam, graded

Test Frequency:
each semester
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Module INF-2049: Research Module Machine Learning & 6 ECTS/LP
Computer Vision
Forschungsmodul Machine Learning & Computer Vision

Version 1.0.0 (since SoSe26)
Person responsible for module: Prof. Dr. Rainer Lienhart

Learning Outcomes / Competences:

After participating in the research module, students can understand problems of medium complexity in the field of
machine learning & computer vision. They have detailed and up-to-date knowledge in the aforementioned field and
can actively participate in research projects. To this end, they understand advanced concepts, methods, procedures,
techniques and technologies and can apply this knowledge in research projects. In addition, students have teamwork
and communication skills, the ability to research literature, and techniques to discuss problems in the field, as well as
to critically evaluate, combine, and present interim results.

Key qualifications: Ability to think logically, analytically and conceptually; independent work with specialist
literature; comprehensible, confident and convincing presentation of ideas, concepts and results; quality awareness;
communication skills; ability to work in teams and understand team processes; principles of good scientific practice.

Workload:

Total: 180 h

15 h seminar (attendance)

165 h internship / practical course (self-study)

Conditions: Credit Requirements:
none Passing the module exam
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
1,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Research Module Multimedia Computing & Computer Vision
Mode of Instruction: internship

Language: German / English

Frequency: each semester

Contact Hours: 1,00

Contents:
The specific task from the wide-ranging field of machine learning and computer vision is designed individually for
each student every year.

Literature:
scientific papers, manuals

Assigned Courses:

Oberseminar Selected Aspects of Machine Learning and Computer Vision
*(in attendance) *

Examination

Research Module Machine Learning & Computer Vision
practical exam, graded

Test Frequency:
when a course is offered
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Module INF-2811: Deep Learning for Biosignal Analysis - 6 ECTS/LP
Introduction to Concepts, Architectures and Applications
Deep Learning for Biosignal Analysis - Introduction to Concepts, Architectures

and Applications

Version 1.0.0 (since WS24/25)
Person responsible for module: Prof. Dr. Sebastian Zaunseder
Aublin, Pierre, Dr.

Learning Outcomes / Competences:
Subject-related competences:

After successful participation, students have knowledge and competences with regard to deep learning techniques
and its use for biosignal analysis. Students know fundamental ideas of deep learning and basic building blocks

of deep networks. They are aware of (general) training and testing strategies. Students are familiar with common
network architectures, are able to select appropriate architectures for specific biosignal analysis tasks and can work
with them.

Methodological competencies:

Students are able to deal independently with deep networks and their use for biosignal analysis tasks. They can setup
own networks using Python. Finally, students are able to quantitatively evlaluate the performance of own networks in
multiple biosignal processing tasks.

Interdisciplinary Competencies:

The students are able to apply the acquired knowledge in any area of study that deals with biosignals or diagnostically
relevant data in general. In addition, the module teaches essential problem-solving skills, whereby an abstract way of
thinking as well as a structured approach to problem solving are learned.

Key skills:

Ability to think logically, analytically and conceptually; ability to present and document results in a comprehensible
manner; ability to communicate orally and in writing in a way that is appropriate to the situation and specific to the
target group; ability to work together in teams; ability to solve problems under practical boundary conditions; ability to
expand existing knowledge independently; quality awareness.

Workload:

Total: 180 h

60 h studying of course content using provided materials (self-study)

30 h lecture (attendance)

30 h exercise course (attendance)

60 h studying of course content through exercises / case studies (self-study)

Conditions: Credit Requirements:
Basic mathematical skills; programming skills Passing the module exam
Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Deep Learning for Biosignal Analysis - Introduction to Concepts, Architectures and
Applications (Lecture)

Language: English

Frequency: each winter semester

Contact Hours: 2,00
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Contents:
The lecture deals with the fundamentals, implementation and application of deep learning techniques in the field of
biosignal analysis. The following contents are covered:

« Fundamentals of deep learning

« Overview on common network architectures

» Applications of deep learning considering various examples from the field of biosignal processing (including
short introductions into the respective biosignals, medical background and technical details of the
implementation)

Literature:
« |. Goodfellow, Y. Bengio, and A. Courville, Deep Learning. MIT Press, 2016.

Part of the Module: Deep Learning for Biosignal Analysis - Introduction to Concepts, Architectures and
Applications (Exercise)

Language: English

Frequency: each winter semester

Contact Hours: 2,00

Contents:
The exercise conveys practical skills in dealing with deep learning techniques for biosignal analysis. The following

contents are covered:

* Reading and understanding biosignal data
« Understanding of provided networks

« Conception and setup of own networks
 Training of own networks

¢ Quantitative evaluation of own networks

Examination

Deep Learning for Biosignal Analysis - Introduction to Concepts, Architectures and Applications
portfolio exam, graded

Test Frequency:
when a course is offered
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Module INF-2825: User Interface & User Experience Design 5 ECTS/LP
Foundations
User Interface & User Experience Design Foundations

Version 1.0.0 (since WS25/26)
Person responsible for module: Prof. Dr. Frank Kramer
Elisabeth Mess

Learning Outcomes / Competences:

This module provides participants with knowledge in the field of UI/UX Design and enables them to work in groups to
implement the development process of a prototype (from conception to click dummy) with the help of generative Al.
Short theoretical units accompany the learning and development process.

Methodology competencies:

« Understand and apply the concepts of UI/UX design and user-centered design

« Understand and apply design principles and the UCD process

« Analyze user requirements and translate them into design proposals

 Effectively use tools like Figma and Al applications for developing design prototypes
* Iteratively develop and evaluate a clickable prototype (click dummy)

Key competencies: Skills in logical, analytical, and conceptual thinking; skills in the clear presentation and
documentation of results; skills in situational and target-group-specific written and oral communication; skills
in teamwork; skills in solving problems under practical constraints; the ability to independently expand existing
knowledge; an awareness of quality.

Workload:

Total: 150 h

15 h studying of course content using provided materials (self-study)

15 h studying of course content using literarture (self-study)

60 h studying of course content through exercises / case studies (self-study)
30 h lecture (attendance)

30 h exercise course (attendance)

Conditions: Credit Requirements:
none Passing the module exam
Frequency: unique (winter semester) |Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: User Interface & User Experience Design Foundations (Lecture)
Mode of Instruction: lecture

Language: English

Frequency: unique (winter semester)

Contact Hours: 2,00
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Contents:
« Fundamentals of Usability, User Experience (UX), and User Interface (Ul) Design
« Fundamentals of design principles
» User-centered design process (UCD) according to ISO 9241-210
« Classic and agile project management in the context of user-centered design
« Introduction to and creation of low-fidelity and high-fidelity prototypes
« Introduction to and use of Figma for wireframing and prototyping
» Group work: Developing an independent prototype (click dummy)
 Integration of generative Al into conception and design processes

Literature:

* Norman, D. A. (2013). The Design of Everyday Things (Revised and Expanded Edition). MIT Press.

« Krug, S. (2014). Don't Make Me Think, Revisited: A Common Sense Approach to Web Usability (3rd Ed.).
New Riders.

e Garrett, J. J. (2010). The Elements of User Experience: User-Centered Design for the Web and Beyond
(2nd Ed.). New Riders.

e Cooper, A., Reimann, R., Cronin, D., & Noessel, C. (2014). About Face: The Essentials of Interaction
Design (4th Ed.). Wiley.

* Preece, J., Rogers, Y., & Sharp, H. (2019). Interaction Design: Beyond Human-Computer Interaction (5th
Ed.). Wiley.

« Tidwell, J., Brewer, C., & Valencia, A. (2019). Designing Interfaces: Patterns for Effective Interaction
Design (3rd Ed.). O'Reilly Media.

* Goodwin, K. (2011). Designing for the Digital Age: How to Create Human-Centered Products and Services.
Wiley.

Part of the Module: User Interface & User Experience Design Foundations (Exercise)
Mode of Instruction: exercise course

Language: English

Frequency: unique (winter semester)

Contact Hours: 2,00

Examination

User Interface & User Experience Design Foundations
portfolio exam, graded

Test Frequency:
when a course is offered
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Module MTH-2645: Mathematical Logic |
Mathematische Logik |

5 ECTS/LP

Version 1.0.0 (since SoSe25)
Person responsible for module: Prof. Dr. Marc Nieper-WiRRkirchen

Contents:

- Pradikatenlogik

- Sequenzenkalkl

- Gddelscher Vollstandigkeitssatz

- Kompaktheitssatz und Satz von Lowenheim-Skolem
- Modalitaten

- Unentscheidbarkeit und Halteproblem

- Gddelsche Unvollstandigkeitssatze

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: as needed Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
3,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Mathematische Logik |
Language: German

Examination
Mathematische Logik |
oral exam, graded
Test Frequency:

each semester
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Seminar Robotik

Module INF-0124: Seminar Robotics

4 ECTS/LP

Version 1.1.0 (since SoSel4)

Person responsible for module: Prof. Dr. Wolfgang Reif

oriented manner.

Soft-skills:

* Literature research
« Analytical competence
* Working methodical
them
« Awareness for quality aspects

* Communication skills
« Time management

Learning Outcomes / Competences:
After successful completion of the seminar, the students are able to understand and solve basic problems, concepts,
methods, procedures, techniques and technologies in the field of robotics.

 Principles of good scientific practice
« Ability to present (in writing and orally) ideas,concepts and results (practical or theoretical) and to document

They will have the working techniques, communication skills and ability to use appropriate media in order to present a
special topic clearly and comprehensibly and to critically and argumentatively discuss topics from the aforementioned
field. Furthermore they are able to recognise the logical structures of thinking and arguing and use them in a goal-

Participants can formulate clearly and comprehensibly and present subject content freely. They understand how to

structure a lecture in a clear and comprehensible way and to focus on the convey these in an understandable way.

The students understand how to present themselves and how to deal confidently with current presentation media.
They manage to gear a lecture to a specific target group and to motivate the listener.

 Independently work with technical literature, including English-language literature.

« Ability to think logically, abstractly, analytically and conceptually, and to argue precisely

Workload:
Total: 120 h
30 h seminar (attendance)

90 h preparation of written term papers (self-study)

Conditions:
none

Frequency: irregular (usu. summer
semester)

Recommended Semester:
from 4.

Minimal Duration of the Module:
1 semester[s]

Contact Hours:
2,00

Repeat Exams Permitted:
according to the examination
regulations of the study program

Parts of the Module

Mode of Instruction: seminar
Language: German / English

Contact Hours: 2,00

Part of the Module: Seminar Robotik

Frequency: irregular (usu. summer semester)
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Contents:

The concrete topics of the seminar deal with the use and programming of robots of all kinds and are determined
annually and adapted to current developments.

Literature:
Depends on the concrete topics of the seminar.

Examination
Seminar Robotik
written/oral exam / length of examination: 45 minutes

work period for assignment: 3 months, graded
Test Frequency:

when a course is offered
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Module INF-0125: Seminar Internet Security 4 ECTS/LP
Seminar Internetsicherheit

Version 2.0.0 (since SoSel7)
Person responsible for module: Prof. Dr. Wolfgang Reif

Learning Outcomes / Competences:
After completion of the seminar, students are able to understand basic problems, concepts, methods, procedures,
techniques and technologies in the field of Internet security and independently learn new such concepts.

They have the working techniques, communication skills and ability to use appropriate media to present this field
clearly and comprehensibly in speech and writing and to discuss topics from the mentioned field critically. They will
also be able to recognize the logical structures of reasoning and argumentation and use them.

The participants are able to formulate clearly and understandably and to present specialist knowledge freely. They
understand how to structure a presentation in a clear and comprehensible way and how to focus the presentation on
the core messages and convey them in a comprehensible way.

The students understand how to present themselves and how to work with common presentation media. They
manage to focus a presentation to a specific target group and to motivate the audience.

Soft Skills:

* Literature research

 Independently work with English technical literature

« Analytical competence

* Working methodical

 Principles of good scientific practice

« Ability to present (written and oral) ideas, concepts and results in a comprehensible and convincing manner and
to document them

« Ability to think logically, abstractly, analytically and conceptually and to argue precisely

« Awareness for quality aspects

* Communication skills

« Time management

Workload:

Total: 120 h

30 h seminar (attendance)

90 h preparation of written term papers (self-study)

Conditions:
none
Frequency: irregular (usu. summer Recommended Semester: Minimal Duration of the Module:
semester) from 4. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Internet Security
Mode of Instruction: seminar

Language: German / English

Frequency: irregular (usu. summer semester)
Contact Hours: 2,00
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Contents:

The specific topics of the seminar deal with the security of computer systems on the Internet and they change from
year to year to adapt to current developments.

Literature:
Depends on the concrete topic.

Examination
Seminar Internet Security
written/oral exam / length of examination: 45 minutes

work period for assignment: 3 months, graded
Test Frequency:

when a course is offered
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Module INF-0126: Seminar Software- and Systems Engineering 4 ECTS/LP
(Bachelor)
Seminar Software- und Systems Engineering (Bachelor)

Version 1.1.0 (since SoSel4)
Person responsible for module: Prof. Dr. Wolfgang Reif

Learning Outcomes / Competences:

After successful completion of the seminar, students are able to understand basic problems, concepts, methods,
procedures, techniques and technologies in the field of software and systems engineering and independently learn
new such concepts.

They have the working techniques, communication skills and the ability to use appropriate media to present a
specific topic clearly and comprehensibly in speech and writing and to discuss topics from the aforementioned field
critically. They will also be able to recognize the logical structures of reasoning and argumentation and use them.

The participants are able to formulate clearly and understandably and to present specialist knowledge freely. They
understand how to structure a presentation in a clear and comprehensible way and how to focus the presentation on
the core messages and convey them in a comprehensible way.

The students understand how to present themselves and how to deal confidently with common presentation media.
They manage to focus a presentation to a specific target group and to motivate the audience.

Soft Skills:

« Literature research

 Independently work with English technical literature

« Analytical competence

« Working methodical

 Principles of good scientific practice

 Ability to present (written and oral) ideas, concepts and results in a comprehensible and convincing manner and
to document them

« Ability to think logically, abstractly, analytically and conceptually and to argue precisely

« Awareness for quality aspects

» Communication skills

« Time management

Workload:

Total: 120 h

90 h preparation of written term papers (self-study)
30 h seminar (attendance)

Conditions:
none
Frequency: irregular (usu. winter Recommended Semester: Minimal Duration of the Module:
semester) from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Software- und Systems Engineering (Bachelor)
Mode of Instruction: seminar

Language: German / English

Frequency: irregular (usu. winter semester)

Contact Hours: 2,00
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Contents:

The topics of the seminar deal wtih current trends in Software and Systems Engineering on the level of

undergraduate students. The topics change from year to year and are regulary adapted to reflect new
developments.

Literature:
Depends on the concrete topic.

Examination

Seminar Software- und Systems Engineering (Bachelor)
written/oral exam / length of examination: 45 minutes
work period for assignment: 3 months, graded

Test Frequency:
when a course is offered
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Module INF-0226: Seminar Database Systems (Bachelor) 4 ECTS/LP
Seminar Datenbanksysteme fir Bachelor

Version 1.0.0 (since SoSel6)
Person responsible for module: Prof. Dr. Peter Michael Fischer

Learning Outcomes / Competences:

After attending the seminar, students are able to independently work out and understand basic problems, concepts,
methods, procedures, techniques and technologies in the field of database systems.

They have the working techniques, communication skills and ability to use appropriate media to present a special topic
clearly and comprehensibly, both verbally and in writing, and to discuss topics from the aforementioned field critically
and argumentatively. They will also be able to recognize and use logical structures of reasoning and argumentation in
a goal-oriented manner.

The participants are able to formulate clearly and understandably and to present specialist content freely. They
understand how to structure a lecture in a clear and comprehensible way and how to focus the lecture on essential
messages and convey them in a comprehensible way.

The students understand how to present themselves and how to deal confidently with common presentation media.
They manage to gear a lecture to a specific target group and to motivate the listener and to apply various moderation
techniques.

Key qualifications: Literature research; Independent work with English-language specialist literature; Analytical-
methodical competence; Scientific methodology; Principles of good scientific practice; Skill in the comprehensible,
confident and convincing (written and oral) presentation of (practical or theoretical) ideas, concepts and results and
for their documentation; Skill in logical, abstract, analytical and conceptual thinking and formal argumentation; Quality
awareness, meticulousness; Communication skills; Time management.

Workload:

Total: 120 h

90 h preparation of written term papers (self-study)
30 h seminar (attendance)

Conditions:

Module Database Systems (INF-0073) - recommended

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Datenbanksysteme flir Bachelor
Mode of Instruction: seminar

Language: German / English

Frequency: irregular (usu. summer semester)

Contact Hours: 2,00

Contents:
Current research contributions from the field of "Databases and Information Systems".

Literature:
Current research contributions

Assigned Courses:

Seminar Datenbanksysteme fiir Bachelor (seminar)
*(hybrid/mixed) *
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Examination

Presentation and written elaboration
seminar, graded

Test Frequency:
when a course is offered
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Module INF-0313: Seminar IT Infrastructure in Medical 4 ECTS/LP
Information Systems (Bachelor)
Seminar IT-Infrastrukturen in der Medizin fiir Bachelor

Version 1.0.0 (since SoSel9)
Person responsible for module: Prof. Dr. Frank Kramer

Learning Outcomes / Competences:

After attending the seminar, students are able to independently work out and understand basic problems, concepts,
methods, procedures, techniques and technologies in the field of IT infrastructures for translational medical research.
They have the working techniques, communication skills and ability to use appropriate media to present a specific
topic clearly and comprehensibly, both verbally and in writing, and to discuss topics from the aforementioned field
critically and argumentatively. They will also be able to recognize and use logical structures of reasoning and
argumentation in a goal-oriented manner. The participants are able to formulate clearly and understandably and to
present specialist content freely. They understand how to structure a lecture in a clear and comprehensible way and
how to focus the lecture on essential messages and convey them in a comprehensible way. The students understand
how to present themselves and how to deal confidently with common presentation media. They manage to gear a
lecture to a specific target group and to motivate the listener and to apply various moderation techniques.

Key qualifications: Literature research; Independent work with English-language specialist literature; Analytical-
methodical competence; Scientific methodology; Principles of good scientific practice; Skill in the comprehensible,
confident and convincing (written and oral) presentation of (practical or theoretical) ideas, concepts and results and
in documenting them; Skill in logical, abstract, analytical and conceptual thinking and formal argumentation; Quality
awareness, meticulousness; Communication skills; Time management.

Workload:

Total: 120 h

30 h seminar (attendance)

90 h preparation of written term papers (self-study)

Conditions: Credit Requirements:
none Passing the module examination
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar IT Infrastructure in Medical Information Systems for Bachelor Students
Mode of Instruction: seminar

Language: German / English

Frequency: each semester

Contact Hours: 2,00

Contents:
Current topics of IT infrastructures in medicine

Literature:
will be presented in the respective kickoff event.

Assigned Courses:

Seminar IT-Infrastrukturen in der Medizin fir Bachelor (seminar)
*(in attendance) *
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Examination

Seminar IT Infrastructure in Medical Information Systems for Bachelor Students
written/oral exam, graded

Test Frequency:
when a course is offered
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Module INF-0336: Seminar Embedded Systems (Bachelor) 4 ECTS/LP
Seminar Embedded Systems (Bachelor)

Version 1.0.0 (since SoSe20)
Person responsible for module: Prof. Dr. Sebastian Altmeyer

Learning Outcomes / Competences:
After attending the seminar, students are able to independently work out and understand basic problems, concepts,
methods, procedures, techniques and technologies in the field of embedded systems.

They have the working techniques, communication skills and ability to use appropriate media to present a special topic
clearly and comprehensibly, both verbally and in writing, and to discuss topics from the aforementioned field critically
and argumentatively. They will also be able to recognize and use logical structures of reasoning and argumentation

in a goal-oriented manner. The participants can formulate clearly and comprehensibly and present specialist content
freely. They understand how to structure a scientific presentation in a clear and comprehensible way and how to focus
the presentation on essential messages and convey them in a comprehensible way.

The students understand how to present themselves and how to deal confidently with common presentation media.
They manage to gear a presentation to a specific target group and to motivate the listener and to apply various
moderation techniques.

Key qualifications: Literature research; Independent work with English-language specialist literature; Analytical-
methodical competence; Scientific methodology; Principles of good scientific practice; Skill in the comprehensible,
confident and convincing (written and oral) presentation of (practical or theoretical) ideas, concepts and results and
for their documentation; Skill in logical, abstract, analytical and conceptual thinking and formal argumentation; Quality
awareness, meticulousness; Communication skills; Time management.

Workload:

Total: 120 h

90 h preparation of written term papers (self-study)
30 h seminar (attendance)

Conditions: Credit Requirements:
none Passing the module exam
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Embedded Systems (Bachelor)
Mode of Instruction: seminar

Language: German / English

Frequency: each semester

Contact Hours: 2,00

Contents:
In the seminar, topics from the field of embedded systems will be covered. Each seminar participant receives
individual literature references, which are then to be supplemented in the course of the seminar by further
independently compiled references. The seminar will end with a written paper and a presentation on the topic
covered.

Literature:
given individually and self research

Assigned Courses:
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Seminar Embedded Systems (Bachelor) (seminar)
*(in attendance) *

Examination

Seminar Embedded Systems (Bachelor)
written/oral exam, graded
Test Frequency:

when a course is offered
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Module INF-0343: Seminar Software Engineering of Distributed 4 ECTS/LP
Systems (Bachelor)
Seminar Software Engineering verteilter Systeme (BA)

Version 1.0.0 (since SoSe20)
Person responsible for module: Prof. Dr. Bernhard Bauer

Learning Outcomes / Competences:

After attending the seminar, students can independently analyze and evaluate advanced problems, concepts,
methods, procedures, techniques, and technologies in distributed systems software engineering about the particular
seminar topic from the named field. They have the scientific methodology, communication skills, and ability to use
appropriate media to present a specific case clearly and comprehensibly in speech and writing and to discuss and
evaluate scientifically challenging topics from the named field critically and argumentatively. Furthermore, they can
recognize the logical structures of thinking and argumentation and use them goal-oriented. The participants can
formulate clearly and comprehensibly and present subject content freely. They understand how to structure a lecture
clearly and understandably, focus the study on essential messages, and understandably convey them, even with
complex content. They skillfully apply chains of argumentation and solution strategies in the event of disruptions. The
students understand how to present themselves and confidently deal with joint presentation media and use them
interactively. They manage to gear a lecture to a specific target group, motivate the listener even during longer lecture
durations, and apply various moderation techniques.

Key qualifications: Literature research; independent work with English-language specialist literature; analytical-
methodical competence; scientific methodology; principles of good scientific practice; skills in the understandable,
confident, and convincing (written and oral) presentation of (practical or theoretical) ideas, concepts, and results and
in documenting them; skills in logical, abstract, analytical and conceptual thinking and formal argumentation; quality
awareness, meticulousness; communication skills; time management. Translated with www.DeepL.com/Translator
(free version)

Workload:

Total: 120 h

90 h preparation of written term papers (self-study)
30 h seminar (attendance)

Conditions:
The previous course "Seminar on Software Engineering of Distributed
Systems (BA)" (INF-0026) must not have been taken due to overlaps.

Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Software Engineering verteilter Systeme (BA)
Mode of Instruction: seminar

Language: German

Frequency: irregular

Contact Hours: 2,00

Contents:
Current software engineering topics from industry and research.

Literature:
Will be presented at the respective kick-off event.

Assigned Courses:
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Seminar Software Engineering verteilter Systeme (Bachelor) (seminar)
*(in attendance) *

Examination

Seminar Software Engineering verteilter Systeme (BA)
written/oral exam, graded
Test Frequency:

when a course is offered
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Module INF-0345: Seminar Automotive Software and Systems 4 ECTS/LP
Engineering (Bachelor)
Seminar Automotive Software and Systems Engineering (BA)

Version 1.0.0 (since SoSe20)
Person responsible for module: Prof. Dr. Bernhard Bauer

Learning Outcomes / Competences:

After attending the seminar, students can independently work out and understand fundamental problems, concepts,
methods, procedures, techniques, and technologies in automotive software & systems engineering. They have the
working techniques, communication skills, and ability to use appropriate media to present a particular topic clearly
and comprehensibly in speech and writing and discuss issues from the named field critically and argumentatively.
Furthermore, they can recognize the logical structures of thinking and argumentation and use them goal-oriented.
The participants can formulate clearly and comprehensibly and present subject content freely. They understand how
to structure a lecture clearly and understandably, focus the study on important messages, and convey them in a
comprehensible way. The students understand how to present themselves and deal confidently with joint presentation
media. They manage to gear a lecture to a specific target group, motivate the listener, and apply various moderation
techniques.

Key qualifications: Literature research; Independent work with English-language specialist literature; Analytical-
methodical competence; Scientific methodology; Principles of good scientific practice; Skill in the understandable,
confident, and convincing (written and oral) presentation of (practical or theoretical) ideas, concepts, and results and
in documenting them; Skill in logical, abstract, analytical and conceptual thinking and formal argumentation; Quality
awareness, meticulousness; Communication skills; Time management.

Workload:

Total: 120 h

30 h seminar (attendance)

90 h preparation of written term papers (self-study)

Conditions:
The previous course "Seminar Fundamentals of Software Engineering for
Automotive Systems (BA)" (INF-0027) must not have been taken due to

overlaps.

Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Automotive Software and Systems Engineering (BA)
Mode of Instruction: seminar

Language: German

Frequency: irregular

Contact Hours: 2,00

Contents:
Current software engineering topics from industry and research.

Literature:
Will be presented in the respective kick-off event.
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Examination

Seminar Automotive Software and Systems Engineering (BA)
written/oral exam, graded

Test Frequency:
when a course is offered
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Module INF-0347: Seminar Avionic Software and Systems 4 ECTS/LP
Engineering (Bachelor)
Seminar Avionic Software and Systems Engineering (BA)

Version 1.0.0 (since SoSe20)
Person responsible for module: Prof. Dr. Bernhard Bauer

Learning Outcomes / Competences:

After attending the seminar, students can independently analyze and evaluate advanced problems, concepts,
methods, procedures, techniques, and technologies in Avionic Software & Systems Engineering about the particular
seminar topic from the named field. They have the scientific methodology, communication skills, and ability to use
appropriate media to present a specific case clearly and comprehensibly in speech and writing and to discuss and
evaluate scientifically challenging topics from the named field critically and argumentatively. Furthermore, they can
recognize the logical structures of thinking and argumentation and use them goal-oriented. The participants can
formulate clearly and comprehensibly and present subject content freely. They understand how to structure a lecture
clearly and understandably focus the study on essential messages and convey them in a comprehensible way, even
in the case of complex content. They skillfully apply chains of argumentation and solution strategies in the event of
disruptions. The students understand how to present themselves and confidently deal with joint presentation media
and use them interactively. They manage to gear a lecture to a specific target group, motivate the listener even during
longer lecture durations, and apply various moderation techniques.

Key qualifications: Literature research; independent work with English-language specialist literature; analytical-
methodical competence; scientific methodology; principles of good scientific practice; skills in the understandable,
confident, and convincing (written and oral) presentation of (practical or theoretical) ideas, concepts, and results and
in documenting them; skills in logical, abstract, analytical and conceptual thinking and formal argumentation; quality
awareness, meticulousness; communication skills; time management. Translated with www.DeepL.com/Translator
(free version)

Workload:

Total: 120 h

90 h preparation of written term papers (self-study)
30 h seminar (attendance)

Conditions:
The previous course "Seminar Grundlagen des Software Engineering fuir
Avionic Systems (BA)" (INF-0028) must not have been taken due to overlaps.

Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Avionic Software and Systems Engineering (BA)
Mode of Instruction: seminar

Language: German

Frequency: irregular

Contact Hours: 2,00

Contents:
Current software engineering topics from industry and research.

Literature:
Will be presented in the respective kick-off event.
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Examination

Seminar Avionic Software and Systems Engineering (BA)
written/oral exam, graded

Test Frequency:
when a course is offered
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Module INF-0363: Seminar Software Engineering in Safety- and 4 ECTS/LP
Security-Critical Systems (Bachelor)
Seminar Software Engineering in sicherheitskritischen Systemen (BA)

Version 1.0.0 (since WS20/21)
Person responsible for module: Prof. Dr. Bernhard Bauer

Learning Outcomes / Competences:

After attending the seminar, students can independently develop, analyze and evaluate advanced problems,
concepts, methods, procedures, techniques, and technologies in software engineering in safety-critical systems and
their related disciplines about the particular seminar topic from the named field. They have the scientific methodology,
communication skills, and ability to use appropriate media to present a specific case clearly and comprehensibly

in speech and writing and to discuss and evaluate scientifically challenging topics from the named field critically

and argumentatively. Furthermore, they can recognize the logical structures of thinking and argumentation and use
them goal-oriented. The participants can formulate clearly and comprehensibly and present subject content freely.
They understand how to structure a lecture clearly and understandably focus the study on important messages and
understandably convey them, even in the case of complex content. They skillfully apply chains of argumentation and
solution strategies in the event of disruptions. The students understand how to present themselves and confidently
deal with joint presentation media and use them interactively. They manage to gear a lecture to a specific target
group, motivate the listener even during longer lecture durations, and apply various moderation techniques.

Key qualifications: Literature research; independent work with English-language specialist literature; analytical-
methodical competence; scientific methodology; principles of good scientific practice; skills in the understandable,
confident, and convincing (written and oral) presentation of (practical or theoretical) ideas, concepts, and results and
in documenting them; skills in logical, abstract, analytical and conceptual thinking and formal argumentation; quality
awareness, meticulousness; communication skills; time management. Translated with www.DeepL.com/Translator
(free version)

Workload:

Total: 120 h

30 h seminar (attendance)

90 h preparation of written term papers (self-study)

Conditions:

none

Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Software Engineering in Safety- and Security-Critical Systems (BA)
Mode of Instruction: seminar

Language: German

Frequency: irregular

Contact Hours: 2,00

Contents:
Current software engineering topics from industry and research.

Literature:
Will be presented in the respective kick-off event.

Assigned Courses:
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Seminar Software Engineering in sicherheitskritischen Systemen (Bachelor) (seminar)
*(in attendance) *

Examination

Seminar Software Engineering in Safety- and Security-Critical Systems (BA)
written/oral exam, graded

Test Frequency:

when a course is offered
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Module INF-0384: Seminar Resource Aware Algorithmics 4 ECTS/LP
(Bachelor)
Seminar Resource Aware Algorithmics (Bachelor)

Version 1.0.0 (since SoSe21)
Person responsible for module: Prof. Dr. Tobias Mémke

Learning Outcomes / Competences:
After attending the seminar, the students are able to understand basic algorithmic concepts, methods, tools and
techniques in a self-sufficient manner.

They have acquired communication skills, knowledge about work processes and the use of media to present a specific
scientific topic both as a talk and in writte form.

The participants have learned to express techical contents in a sturctured, understandable and inspiring manner. They
have learned to confidently stand in front of the audience, using state of the art presentation tools and media. They
are able to tailor the talk to the respective audience.

Key Qualifications: Literature research; work with scientific literature in English language; analytic copetences;
clean scientific practice; ability to present techincal content in confident, understandable and structured manner (both
in written and spoken form); abstract, logical and analytical thinking; ability to argue formally; aim for high quality;
communication skills; time management.

Workload:

Total: 120 h

30 h seminar (attendance)

90 h preparation of written term papers (self-study)

Conditions: Credit Requirements:

Good knowledge of content taught in mathematical Bachelor classes such Passing of Module exam
as "Mathematik fir Informatiker 1" and "Diskrete Strukturen und Logik."
Knowledge about algorithms and data structures (Informatik 3) is useful.

Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Resource Aware Algorithmics (Bachelor)
Mode of Instruction: seminar

Language: German / English

Frequency: irregular

Contact Hours: 2,00

Contents:
The topics of the seminar are related to research in resource aware algorithmics. The precise topics change over
time, in order to reflect up-to-date developments.

Literature:
Depending on the topic of the seminar.

Assigned Courses:

Seminar Resource Aware Algorithmics (Bachelor) - Traveling Salesman Problem (seminar)
*(online/digital) *
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Examination

Seminar Resource Aware Algorithmics (Bachelor)
written/oral exam, graded

Test Frequency:
when a course is offered
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Module INF-0421: Seminar Organic Computing (Bachelor) 4 ECTS/LP
Seminar Organic Computing (Bachelor)

Version 1.0.0 (since WS22/23)
Person responsible for module: Prof. Dr. J6rg Hahner

Learning Outcomes / Competences:
After attending the seminar, students are able to independently work out and understand basic problems, concepts,
methods, procedures, techniques and technologies in the field of ad-hoc and sensor networks.

They possess the working techniques, communication skills and ability to use appropriate media to present a special
topic clearly and comprehensibly in speech and writing and to discuss topics from the named field critically and
argumentatively. Furthermore, they can recognise the logical structures of thinking and argumentation and use them in
a goal-oriented manner.

Participants can formulate clearly and comprehensibly and present specialist content freely. They understand how to
structure a presentation in a clear and reasonable way and how to focus the presentation on essential messages and
convey them comprehensibly.

The students understand how to present themselves and how to deal confidently with common presentation media.
They manage to gear a talk to a specific target group and to motivate the listener and apply various moderation
techniques.

Key qualifications: Literature research; independent work with English-language specialist literature;
Analytical-methodical competence; scientific methodology; principles of good scientific practice;

Ability to describe and document (practical and theoretical) ideas, concepts and results in a comprehensible, confident
and convincing manner (written and oral); ability to think logically, abstractly, analytically and conceptually and to
argue formally; quality awareness, meticulousness; communication skills; time management.

Workload:

Total: 120 h

90 h preparation of written term papers (self-study)
30 h seminar (attendance)

Conditions: Credit Requirements:
none Bestehen der Modulprifung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Organic Computing (Bachelor)
Mode of Instruction: seminar

Language: German / English

Frequency: each semester

Contact Hours: 2,00

ECTS Credits: 4.0

Contents:
The topics of the seminar are determined each year and adapted to current trends.

Literature:
Literature depending on the current topics: scientific papers or books.

Assigned Courses:
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Seminar Organic Computing (Bachelor) (seminar)
*(in attendance) *

Examination
Presentation and written paper.

written/oral exam, graded
Test Frequency:

when a course is offered
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Module INF-0438: Seminar Quantum Algorithms (Bachelor) 4 ECTS/LP
Seminar Quantenalgorithmen (Bachelor)

Version 1.0.0 (since SoSe23)
Person responsible for module: Prof. Dr. Jakob Siegfried Kottmann

Contents:

Im Seminar werden die Inhalte aus der Vorlesung "Grundlagen der Quanteninformationsverarbeitung" vertieft. Der
parallele Besuch der Vorlesung wird empfohlen. Spezifische Themen orientieren sich an aktueller Forschung. Hierbei
werden in der Vorlesung aufgegriffene Anwendungsbeispiele und Themenfelder vertieft oder neue Themenfelder
erschlossen. Das Seminar eignet sich als Vorbereitung einer Abschlussarbeit im Bereicht der Quantenalgorithmik.

Learning Outcomes / Competences:

Nach dem Besuch des Seminars sind die Studierenden in der Lage, grundlegende Problemstellungen, Konzepte,
Methoden, Verfahren, Techniken und Technologien auf dem Gebiet der Quantenalgorithmen selbststandig zu
erarbeiten und zu verstehen.

Sie verfugen uber die Arbeitstechniken, Kommunikationsfahigkeit und Fahigkeit zum Einsatz entsprechender Medien,
um ein spezielles Thema in Wort und Schrift klar und verstandlich zu prasentieren und Themenstellungen aus dem
genannten Gebiet kritisch und argumentativ zu diskutieren. AuBerdem koénnen sie die logischen Strukturen des
Denkens und Argumentierens erkennen und zielfiihrend einsetzen.

Die Teilnehmenden kénnen klar und versténdlich formulieren und Fachinhalte frei vortragen. Sie verstehen es, einen
Vortrag klar und nachvollziehbar zu strukturieren und den Vortrag auf wesentliche Botschaften auszurichten und diese
verstandlich zu vermitteln.

Die Studierenden verstehen es, prasent aufzutreten und souveran mit gangigen Prasentationsmedien umzugehen.
Sie schaffen es, einen Vortrag auf eine bestimmte Zielgruppe auszurichten und den Zuhdrer zu motivieren und
verschiedene Moderationstechniken anzuwenden.

Schlusselqualifikationen: Literaturrecherche; Eigenstandiges Arbeiten mit englischsprachiger Fachliteratur;
Analytisch-methodische Kompetenz; Wissenschaftliche Methodik; Grundséatze guter wissenschaftlicher Praxis;
Fertigkeit der verstandlichen, sicheren und Giberzeugenden (schriftlichen und mindlichen) Darstellung von
(praktischen oder theoretischen) Ideen, Konzepten und Ergebnissen und zu deren Dokumentation; Fertigkeit zum
logischen, abstrakten, analytischen und konzeptionellen Denken und formaler Argumentation; Qualitatsbewuf3tsein,
Akribie; Kommunikationsfahigkeit; Zeitmanagement

Workload:

Total: 120 h

30 h seminar (attendance)

90 h preparation of written term papers (self-study)

Conditions: Credit Requirements:
Grundkenntnissen Quantenmechanik oder Inhalt der Vorlesung "Einflihrung in | Bestehen der Modulpriifung
die Quanteninformationsveranstaltung” (kann parallel besucht werden)

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Quantenalgorithmen (Bachelor)
Mode of Instruction: seminar

Language: English / German

Frequency: nach Bedarf WS und SoSe

Contact Hours: 2,00
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Contents:
Die Themen des Seminars werden jedes Mal neu festgelegt und aktuellen Entwicklungen angepasst.

Literature:
Abhangig vom gewéhlten Thema

Assigned Courses:

Seminar Quantenalgorithmen (Bachelor & Master) (seminar)
*(hybrid/mixed) *

Examination

Seminar Quantenalgorithmen (Bachelor)
written/oral exam, graded

Test Frequency:
when a course is offered
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Module INF-0442: Seminar on Theory of Distributed and Parallel 4 ECTS/LP
Systems (Bachelor)
Seminar Theorie verteilter und paralleler Systeme (Bachelor)

Version 1.0.0 (since SoSe23)
Person responsible for module: Prof. Dr. Kirstin Peters

Learning Outcomes / Competences:

Nach dem Besuch des Seminars sind die Studierenden in der Lage, grundlegende Problemstellungen, Konzepte,
Methoden, Verfahren, Techniken und Technologien auf dem Gebiet der Theorie verteilter und paralller Systeme
selbststandig zu erarbeiten und zu verstehen.

Sie verfugen uber die Arbeitstechniken, Kommunikationsfahigkeit und Fahigkeit zum Einsatz entsprechender Medien,
um ein spezielles Thema in Wort und Schrift klar und versténdlich zu prasentieren und Themenstellungen aus dem
genannten Gebiet kritisch und argumentativ zu diskutieren. Au3erdem kénnen sie die logischen Strukturen des
Denkens und Argumentierens erkennen und zielfiihrend einsetzen.

Die Teilnehmenden kénnen klar und versténdlich formulieren und Fachinhalte frei vortragen. Sie verstehen es, einen
Vortrag klar und nachvollziehbar zu strukturieren und den Vortrag auf wesentliche Botschaften auszurichten und diese
verstandlich zu vermitteln.

Die Studierenden verstehen es, prasent aufzutreten und souveran mit gangigen Prasentationsmedien umzugehen.
Sie schaffen es, einen Vortrag auf eine bestimmte Zielgruppe auszurichten und den Zuhdrer zu motivieren und
verschiedene Moderationstechniken anzuwenden.

Schlisselqualifikationen: Literaturrecherche; Eigenstandiges Arbeiten mit englischsprachiger Fachliteratur;
Analytisch-methodische Kompetenz; Wissenschaftliche Methodik; Grundsétze guter wissenschaftlicher Praxis;
Fertigkeit der verstandlichen, sicheren und Giberzeugenden (schriftlichen und mindlichen) Darstellung von
(praktischen oder theoretischen) Ideen, Konzepten und Ergebnissen und zu deren Dokumentation; Fertigkeit zum
logischen, abstrakten, analytischen und konzeptionellen Denken und formaler Argumentation; Qualitatsbewuf3tsein,
Akribie; Kommunikationsfahigkeit; Zeitmanagement

Workload:

Total: 120 h

90 h preparation of written term papers (self-study)
30 h seminar (attendance)

Conditions: Credit Requirements:

Module Introduction to Theoretical Computer Science (INF-0110) - Bestehen der Modulpriifung

recommended

Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Theorie verteilter und paralleler Systeme (Bachelor)
Mode of Instruction: seminar

Language: German

Frequency: irregular

Contact Hours: 2,00

Contents:
Die Themen des Seminars werden jedes Mal neu festgelegt und aktuellen Entwicklungen angepasst.

Literature:
Abhé&ngig vom gewéhlten Thema
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Examination

Seminar Theorie verteilter und paralleler Systeme (Bachelor)
written/oral exam, graded

Test Frequency:
when a course is offered

Valid Sommersemester 2026 - Printed 22.04.2026 328



Module INF-0445

Module INF-0445: Seminar Software and Artificial Intelligence for 4 ECTS/LP
Production Systems (Bachelor)
Seminar Software und Kinstliche Intelligenz in der Produktion (Bachelor)

Version 1.0.0 (since SoSe23)
Person responsible for module: Prof. Dr. Wolfgang Reif

Learning Outcomes / Competences:
After completion of the seminar, students are able to understand basic problems, concepts, methods, procedures,
techniques and technologies in the field of Internet security and independently learn new such concepts.

They have the working techniques, communication skills and ability to use appropriate media to present this field
clearly and comprehensibly in speech and writing and to discuss topics from the mentioned field critically. They will
also be able to recognize the logical structures of reasoning and argumentation and use them.

The participants are able to formulate clearly and understandably and to present specialist knowledge freely. They
understand how to structure a presentation in a clear and comprehensible way and how to focus the presentation on
the core messages and convey them in a comprehensible way.

The students understand how to present themselves and how to work with common presentation media. They
manage to focus a presentation to a specific target group and to motivate the audience.

Soft Skills:

* Literature research

 Independently work with English technical literature

« Analytical competence

» Working methodical

 Principles of good scientific practice

« Ability to present (written and oral) ideas, concepts and results in a comprehensible and convincing manner and
to document them

« Ability to think logically, abstractly, analytically and conceptually and to argue precisely

« Awareness for quality aspects

* Communication skills

« Time management

Workload:

Total: 120 h

30 h seminar (attendance)

90 h preparation of written term papers (self-study)

Conditions:

none

Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Internet Security
Mode of Instruction: seminar

Language: German / English

Frequency: irregular

Contact Hours: 2,00
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Contents:
The specific topics of the seminar deal with the security of computer systems on the Internet and they change from
year to year to adapt to current developments.

Literature:
Depends on the concrete topic.

Assigned Courses:

Seminar zu Software und Kiinstliche Intelligenz in der Produktion (Bachelor) (seminar)
*(in attendance) *

Examination

Seminar Internet Security
written/oral exam / length of examination: 45 minutes
work period for assignment: 3 months, graded

Test Frequency:
when a course is offered
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Module INF-0447: Seminar on Concurrent Systems (Bachelor) 4 ECTS/LP
Seminar zu nebenlaufigen Systemen (Bachelor)

Version 1.0.0 (since SoSe23)
Person responsible for module: Prof. Dr. Robert Lorenz

Learning Outcomes / Competences:

After attending the seminar, the students can independently work out and analyse advanced problems, concepts,
methods, procedures, techniques, and technologies from the field of digital ethics and evaluate them in relation to the
individual seminar topic.

Participants possess scientific methodology, communication skills, and the ability to present a special topic clearly and
comprehensibly in speech and writing and to discuss and evaluate scientifically challenging topics from the named
field critically and argumentatively.

Furthermore, they learn to recognise logical structures of thinking and argumentation and use them in a goal-
oriented manner. The participants can formulate clearly and comprehensibly and present subject content freely.

They understand how to structure a talk that is clear and easy to follow. Additionally, the students know how to

focus on essential messages and convey them in a comprehensible way, even with complex content. They skilfully
apply chains of argumentation and solution strategies in the event of disruptions. The students understand how to
confidently deal with common presentation media and use them interactively. They manage to gear a talk to a specific
target group, apply various moderation techniques, and keep their audience engaged even over a longer period.

Key qualifications: Presentation techniques; literature research; principles of good scientific practice; evaluating
solution approaches, procedures, techniques, and technologies from different points of view.

Remarks:
The accompanying literature is written in English. If foreign students with insufficient German language skills
participate, the language of instruction will be English.

Workload:

Total: 120 h

30 h seminar (attendance)

90 h preparation of presentations (self-study)

Conditions: Credit Requirements:
Basic knowledge of Petri nets Passing the module examination

Module Computer Science 1 (INF-0097) - recommended
Module Computer Science 2 (INF-0098) - recommended
Module Discrete Structures and Logic (INF-0266) - recommended

Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Digital Ethics (Bachelor)
Mode of Instruction: seminar

Language: German / English

Frequency: irregular

Contact Hours: 2,00

ECTS Credits: 4.0

Contents:
The topics change over time, in order to reflect up-to-date developments
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Literature:
Literature depends on the chosen topic

Examination

Seminar Digital Ethics (Bachelor)
written/oral exam, graded

Test Frequency:
when a course is offered
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Module INF-0467: Seminar Natural Language Understanding 4 ECTS/LP
(Bachelor)
Seminar Natural Language Understanding (Bachelor)

Version 1.0.0 (since WS23/24)
Person responsible for module: Prof. Dr. Annemarie Friedrich

Learning Outcomes / Competences:

Natural Language Understanding (NLU) is a subfield of Natural Language Processing (NLP) that aims to enable
machines to understand the meaning, intent, and context of human language. It uses Al methods such as rule-based
approaches, machine learning, deep learning, and modern architectures like transformers, generative Al, and large
language models (LLMs) to interpret and reason over text and speech.

Students will acquire core knowledge of the related concepts and technology. They have the working techniques,
communication skills and ability to use appropriate media to present a special topic clearly and comprehensibly, both
verbally and in writing, and to discuss topics from the aforementioned field critically and argumentatively. They will
also be able to recognize and use logical structures of reasoning and argumentation in a goal-oriented manner. The
participants can formulate clearly and comprehensibly and present specialist content freely. They understand how to
structure a scientific presentation in a clear and comprehensible way and how to focus the presentation on essential
messages and convey them in a comprehensible way.

Key qualifications: Literature research; Independent work with English-language specialist literature; Analytical-
methodical competence; Scientific methodology; Principles of good scientific practice; Skill in the comprehensible,
confident and convincing (written and oral) presentation of (practical or theoretical) ideas, concepts and results and
for their documentation; Skill in logical, abstract, analytical and conceptual thinking and formal argumentation; Quality
awareness, meticulousness; Communication skills; Time management.

Workload:

Total: 120 h

30 h seminar (attendance)

90 h preparation of written term papers (self-study)

Conditions: Credit Requirements:
none Presentation and term paper
Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Natural Language Understanding (Bachelor)
Mode of Instruction: seminar

Language: German / English

Frequency: irregular

Contact Hours: 2,00

Contents:
In the seminar, topics from the field of natural language processing, with a focus on computational semantics, will
be covered. Each seminar participant receives individual literature references, which are then to be supplemented
in the course of the seminar by further independently compiled references. The seminar will end with a written
paper and a presentation on the topic covered.

Literature:
given individually and self research
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Assigned Courses:

Seminar Natural Language Understanding (Bachelor) (seminar)
*(in attendance) *

Examination

Seminar Natural Language Understanding (Bachelor)
written/oral exam, graded

Test Frequency:

when a course is offered
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Module INF-0470: Seminar Networked Systems and 4 ECTS/LP
Communication Networks (Bachelor)
Seminar Vernetzte Systeme und Kommunikationsnetze (Bachelor)

Version 1.0.0 (since WS23/24)
Person responsible for module:
Prof. Dr. Michael Seufert

Learning Outcomes / Competences:

Nach dem Besuch des Seminars sind die Studierenden in der Lage, grundlegende Problemstellungen,

Konzepte, Methoden, Verfahren, Techniken und Technologien auf dem Gebiet von vernetzten Systemen und
Kommunikationsnetzen selbststandig zu erarbeiten und zu verstehen.

Sie verfugen uber die Arbeitstechniken, Kommunikationsfahigkeit und Fahigkeit zum Einsatz entsprechender Medien,
um ein spezielles Thema in Wort und Schrift klar und versténdlich zu prasentieren und Themenstellungen aus dem
genannten Gebiet kritisch und argumentativ zu diskutieren. Au3erdem kdnnen sie die logischen Strukturen des
Denkens und Argumentierens erkennen und zielfiihrend einsetzen.

Die Teilnehmenden kénnen klar und verstéandlich formulieren und Fachinhalte frei vortragen. Sie verstehen es, einen
Vortrag klar und nachvollziehbar zu strukturieren und den Vortrag auf wesentliche Botschaften auszurichten und diese
verstandlich zu vermitteln.

Die Studierenden verstehen es, présent aufzutreten und souveran mit gangigen Prasentationsmedien umzugehen.
Sie schaffen es, einen Vortrag auf eine bestimmte Zielgruppe auszurichten und den Zuhdrer zu motivieren und
verschiedene Moderationstechniken anzuwenden.

Schlusselqualifikationen: Literaturrecherche; Eigenstandiges Arbeiten mit englischsprachiger Fachliteratur;
Analytisch-methodische Kompetenz; Wissenschaftliche Methodik; Grundsétze guter wissenschaftlicher Praxis;
Fertigkeit der verstéandlichen, sicheren und tGiberzeugenden (schriftlichen und mundlichen) Darstellung von
(praktischen oder theoretischen) Ideen, Konzepten und Ergebnissen und zu deren Dokumentation; Fertigkeit zum
logischen, abstrakten, analytischen und konzeptionellen Denken und formaler Argumentation; Qualitatsbewuf3tsein,
Akribie; Kommunikationsfahigkeit; Zeitmanagement

Workload:

Total: 120 h

90 h preparation of written term papers (self-study)
30 h seminar (attendance)

Conditions: Credit Requirements:
none Bestehen der Modulprifung
Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Vernetzte Systeme und Kommunikationsnetze (Bachelor)
Mode of Instruction: seminar

Language: German

Frequency: irregular

Contact Hours: 2,00

Contents:
Die Themen des Seminars werden jedes Jahr neu festgelegt und aktuellen Konzepten und Technologien im
Bereich der vernetzten Systeme und Kommunikationsnetze angepasst.
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Literature:
individuell gegeben und Selbstrecherche

Assigned Courses:

Seminar Vernetzte Systeme und Kommunikationsnetze (Bachelor) (seminar)
*(in attendance) *

Examination

Seminar Vernetzte Systeme und Kommunikationsnetze (Bachelor)
written/oral exam, graded

Test Frequency:
when a course is offered
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Module INF-0478: Seminar Embodied Artificial Intelligence and 4 ECTS/LP
Computer Vision
Seminar Embodied Atrtificial Intelligence and Computer Vision

Version 1.0.0 (since WS23/24)
Person responsible for module: Prof. Dr. Jorg-Dieter Stlckler

Learning Outcomes / Competences:

After attending the seminar, students are able to independently work out and understand basic problems, concepts,
methods, procedures, techniques and technologies in the field of Embodied Artificial Intelligence and Computer
Vision. They have the working techniques, communication skills and ability to use appropriate media to present a
special topic clearly and comprehensibly, both verbally and in writing, and to discuss topics from the aforementioned
field critically and argumentatively. They will also be able to recognize and use logical structures of reasoning and
argumentation in a goal-oriented manner. The participants can formulate clearly and comprehensibly and present
specialist content freely. They understand how to structure a lecture in a clear and comprehensible way and how

to focus the lecture on essential messages and convey them in a comprehensible way. The students understand
how to present themselves and how to deal confidently with common presentation media. They manage to gear a
presentation to a specific target group and to motivate the listener and to apply various moderation techniques.

Key qualifications: Literature research; independent work with English-language literature; analytical-methodical
competence; scientific methodology; principles of good scientific practice; ability to present (written and oral) ideas,
concepts and results in a comprehensible, confident and convincing manner and to document them; ability to

think logically, abstractly, analytically and conceptually and to argue formally; quality awareness, meticulousness;
communication skills; time management.

Workload:

Total: 120 h

30 h seminar (attendance)

90 h preparation of written term papers (self-study)

Conditions: Credit Requirements:
none Passing the module exam
Frequency: irregular (usu. winter Recommended Semester: Minimal Duration of the Module:
semester) from 4. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
2,00 according to the examination

regulations of the study program

Parts of the Module

Part of the Module: Seminar Embodied Artificial Intelligence and Computer Vision
Mode of Instruction: seminar

Language: English / German

Frequency: irregular

Contact Hours: 2,00

Contents:
In the seminar, topics from the field of Embodied Artificial Intelligence and Computer Vision will be covered. Each
seminar participant will be assigned individual literature references, which will then be supplemented in the course
of the seminar by further independently compiled references. The seminar will end with a written report and a
presentation on the topic covered.

Literature:
Scientific literature announced in the kick-off meeting and self research
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Examination

Seminar Embodied Artificial Intelligence and Computer Vision
written/oral exam, graded

Test Frequency:
when a course is offered
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Module INF-0507: Seminar Foundations of Generative Artificial 4 ECTS/LP
Intelligence
Seminar Grundlagen der Generativen Kinstlichen Intelligenz

Version 1.0.0 (since SoSe24)
Person responsible for module: Prof. Dr. Elisabeth André

Learning Outcomes / Competences:

After attending the seminar, students are able to independently work out, analyze and evaluate basic problems,
concepts, methods, procedures, techniques and technologies in the field of "Generative Atrtificial Intelligence" in
relation to the individual seminar topic from the mentioned field. They have the scientific methodology, communication
skills and ability to use appropriate media to present a specific topic clearly and comprehensibly, both verbally

and in writing, and to discuss and evaluate scientifically challenging topics from the named field critically and
argumentatively. They will also be able to recognize the logical structures of reasoning and argumentation and use
them in a goal-oriented manner. The participants can formulate clearly and comprehensibly and present specialist
content freely. They understand how to structure a lecture in a clear and comprehensible way and how to focus the
lecture on essential messages and convey them in a comprehensible way, even in the case of complex content.
They skilfully apply chains of argumentation and solution strategies in the event of disruptions. The students
understand how to present themselves and how to deal confidently with common presentation media and to use them
interactively. They manage to gear a lecture to a specific target group and to motivate the listener even during longer
lecture durations and to apply various moderation techniques.

Key qualifications: Literature research; Independent work with English-language specialist literature; Analytical-
methodical competence; Scientific methodology; Principles of good scientific practice; Skill in the comprehensible,
confident and convincing (written and oral) presentation of (practical or theoretical) ideas, concepts and results and
for their documentation; Skill in logical, abstract, analytical and conceptual thinking and formal argumentation; Quality
awareness, meticulousness; Communication skills; Time management.

Workload:

Total: 120 h

30 h seminar (attendance)

90 h preparation of written term papers (self-study)

Conditions: Credit Requirements:
none Bestehen der Modulpriifung
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Foundations of Generative Artificial Intelligence
Mode of Instruction: seminar

Language: German / English

Frequency: each summer semester

Contact Hours: 2,00

Contents:
Topics in the field of "Generative Atrtificial Intelligence"

Literature:
References will be announced at the preliminary meeting.

Assigned Courses:
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Seminar Grundlagen der Generativen Kiinstlichen Intelligenz (seminar)
*(online/digital) *

Examination

Seminar Foundations of Generative Artificial Intelligence
written/oral exam, graded
Test Frequency:

when a course is offered
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Module INF-2011: Seminar Data Engineering (Bachelor) 4 ECTS/LP
Seminar Data Engineering Bachelor

Version 1.0.0 (since WS24/25)
Person responsible for module: Prof. Dr. Fabian Panse

Learning Outcomes / Competences:

After attending the seminar, students are able to independently work out and understand basic problems, concepts,
methods, procedures, techniques and technologies in the field of database systems.

They have the working techniques, communication skills and ability to use appropriate media to present a special topic
clearly and comprehensibly, both verbally and in writing, and to discuss topics from the aforementioned field critically
and argumentatively. They will also be able to recognize and use logical structures of reasoning and argumentation in
a goal-oriented manner.

The participants are able to formulate clearly and understandably and to present specialist content freely. They
understand how to structure a lecture in a clear and comprehensible way and how to focus the lecture on essential
messages and convey them in a comprehensible way.

The students understand how to present themselves and how to deal confidently with common presentation media.
They manage to gear a lecture to a specific target group and to motivate the listener and to apply various moderation
techniques.

Key qualifications: Literature research; Independent work with English-language specialist literature; Analytical-
methodical competence; Scientific methodology; Principles of good scientific practice; Skill in the comprehensible,
confident and convincing (written and oral) presentation of (practical or theoretical) ideas, concepts and results and
for their documentation; Skill in logical, abstract, analytical and conceptual thinking and formal argumentation; Quality
awareness, meticulousness; Communication skills; Time management.

Workload:

Total: 120 h

90 h preparation of written term papers (self-study)
30 h seminar (attendance)

Conditions: Credit Requirements:
none Passing the module exam
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Data Engineering Bachelor
Language: German / English

Frequency: each semester

Contact Hours: 2,00

Contents:
Current research topics from the field of data engineering, such as data cleaning, schema matching, or entity
matching.

Literature:
Current research papers in the field of data engineering, such as data cleaning, schema matching, or entity
matching. Will be provided at the beginning of the course.
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Examination

Seminar Data Engineering Bachelor
written/oral exam, graded

Test Frequency:
when a course is offered
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Module INF-2017: Seminar Software Engineering for Artificial 4 ECTS/LP
Intelligence Systems (Bachelor)
Seminar Software Engineering for Artificial Intelligence Systems Bachelor

Version 1.0.0 (since WS24/25)
Person responsible for module: Prof. Dr. Bernhard Bauer

Learning Outcomes / Competences:

After attending the seminar, students are able to work out and understand fundamental problems, concepts, methods,
procedures, techniques, and technologies in the field of Software Engineering for Al Systems independently. They
have the working techniques, communication skills, and the ability to use appropriate media to present a particular
topic clearly and comprehensibly in speech and writing and discuss issues from the mentioned field critically and
argumentatively. Furthermore, they can recognize the logical structures of thinking and argumentation and use them
goal-oriented. The participants can formulate clearly and comprehensibly and present subject content freely. They
understand how to structure a lecture clearly and understandably, focus the study on important messages, and
convey them in a comprehensible way. The students understand how to present themselves and deal confidently with
joint presentation media. They manage to gear a lecture to a specific target group, motivate the listener, and apply
various moderation techniques.

Key qualifications: Literature research; independent work with English-language specialist literature; analytical-
methodical competence; scientific methodology; principles of good scientific practice; skills in the understandable,
confident, and convincing (written and oral) presentation of (practical or theoretical) ideas, concepts, and results and
in documenting them; skills in logical, abstract, analytical and conceptual thinking and formal argumentation; quality
awareness, meticulousness; communication skills; time management.

Workload:

Total: 120 h

30 h seminar (attendance)

90 h preparation of written term papers (self-study)

Conditions: Credit Requirements:
none Bestehen der Modulprufung
Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Software Engineering for Artificial Intelligence Systems (Seminar)
Mode of Instruction: seminar

Language: German / English

Frequency: irregular

Contact Hours: 2,00

Contents:
This seminar will cover the basics of Software Engineering for Al Systems. Various topics are to be worked on
which are to serve as a basis for a subsequent practical course.

Literature:
Will be presented in the respective kick-off event.

Assigned Courses:

Seminar Software Engineering for Artificial Intelligence Systems Bachelor (seminar)
*(in attendance) *
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Examination
Presentation and written paper
written/oral exam, graded
Test Frequency:
when a course is offered

Valid Sommersemester 2026 - Printed 22.04.2026 344



Module INF-2019

Module INF-2019: Seminar Theoretical Computer Science 4 ECTS/LP
(Bachelor)
Seminar Theoretical Computer Science - Bachelor

Version 1.0.0 (since WS24/25)
Person responsible for module: Prof. Dr. Pascal Lenzner

Learning Outcomes / Competences:

Upon completion of the seminar, the students will be able to independently acquire algorithm-related contents from
less demanding original scientific texts and to present them clearly and understandably, in spoken and written form.
They will understand how to condense a text to its essentials and to structure a presentation within a given time frame.
Key Qualifications:

Capability of logical, analytical, and conceptual comprehension and of participating in concise debates on technical
topics; literature research; self-contained work with English technical literature; quality awareness; meticulousness;
communication skills; time management.

Workload:

Total: 120 h

90 h preparation of written term papers (self-study)
30 h seminar (attendance)

Conditions: Credit Requirements:
Familiarity with basic algorithms and data structures (as imparted, e.g., by the [Bestehen der Modulpriifung
course "Informatik 111") will be highly useful.

Frequency: irregular Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Algorithms and Data Structures
Mode of Instruction: seminar

Language: German / English

Frequency: irregular

Contact Hours: 2,00

Contents:
Current and classical topics from the field of Algorithms and Data Structures are studied,
using original literature.

Literature:
Selected scientific articles.

Assigned Courses:

Seminar Theoretical Computer Science Bachelor (Topic: Explaining Problemsolving) (seminar)
*(in attendance) *

Examination

Written paper and oral presentation.
written/oral exam, graded

Test Frequency:
when a course is offered
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Module INF-2029: Seminar Cyber Security (Bachelor) 4 ECTS/LP
Seminar Cyber Security Bachelor

Version 1.0.0 (since SoSe25)
Person responsible for module: Prof. Dr. Frank Breitinger

Learning Outcomes / Competences:

After attending the seminar, students will be able to independently develop and understand basic problems, concepts,
methods, procedures, techniques and technologies in the field of cyber security.

They will have the working techniques, communication skills and ability to use appropriate media to present a specific
topic clearly and comprehensibly, both verbally and in writing, and to discuss topics from this field critically and
argumentatively. In addition, they can recognize the logical structures of thinking and argumentation and apply them in
a goal-oriented manner.

Participants can formulate clearly and comprehensibly and present specialist content freely. They understand how to
structure a presentation in a clear and comprehensible way and how to focus the presentation on key messages and
convey these in an understandable way.

Students know how to present themselves and handle common presentation media with confidence. They are able to
tailor a presentation to a specific target group, motivate the audience and apply various moderation techniques.

Key skills: Literature research; Independent work with specialist literature; Analytical-methodical competence;
Scientific methodology; Principles of good scientific practice; Ability to present (practical or theoretical) ideas, concepts
and results in a comprehensible, confident and convincing (written and oral) manner and to document them; Ability

to think logically, abstractly, analytically and conceptually and to argue formally; Quality awareness, meticulousness;
Communication skills; Time management

Workload:

Total: 120 h

30 h seminar (attendance)

90 h preparation of written term papers (self-study)

Conditions: Credit Requirements:
none Passing the module exam
Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Cyber Security Bachelor
Mode of Instruction: seminar

Language: English / German

Frequency: each summer semester

Contact Hours: 2,00

Contents:
We set a new focus every semester, see details in Digicampus.

Literature:
Scientific papers

Assigned Courses:

Seminar Cyber Security Bachelor (seminar)
*(in attendance) *
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Examination

Seminar Cyber Security Bachelor
written/oral exam, graded

Test Frequency:
when a course is offered
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Module INF-2039: Seminar on Machine Learning and Computer 4 ECTS/LP
Vision Bachelor
Seminar on Machine Learning and Computer Vision Bachelor

Version 1.0.0 (since SoSe26)
Person responsible for module: Prof. Dr. Rainer Lienhart

Learning Outcomes / Competences:

Upon completion of the seminar, students will be able to independently acquire and evaluate fundamental problems,
concepts, methods, procedures, techniques, and technologies in the field of Multimedia Computing and Computer
Vision (e.g., image processing, video processing, machine vision/listening and learning, image/video retrieval)
related to a specific topic within the aforementioned field. They possess the working techniques, communication
skills, and the ability to use modern media to present a specific topic clearly and comprehensibly, both orally and
in writing, and to discuss topics from the aforementioned field critically and argumentatively. The participants

can articulate themselves clearly and comprehensibly and present technical content freely. They know how to
structure a presentation in a clear and logical manner, focus the presentation on key messages, and convey these
understandably. Students demonstrate stage presence and handle common presentation media confidently. They
are able to tailor a presentation to a specific target audience, motivate the listener, and apply various moderation
techniques.

Key Qualifications: Acquisition of presentation techniques; literature research; working with English technical
literature; principles of good scientific practice; evaluation of solution approaches, procedures, techniques, and
technologies from different perspectives.

Workload:

Total: 120 h

30 h seminar (attendance)

90 h preparation of written term papers (self-study)

Conditions: Credit Requirements:
none Passing the module exam
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar on Machine Learning and Computer Vision Bachelor
Language: German / English

Frequency: each semester

Contact Hours: 2,00

Contents:
The specific topic of the seminar within the broad field of Multimedia and Computer Vision is defined annually and
adapted to current topics.

Literature:
Scientific papers

Assigned Courses:

Seminar on Machine Learning and Computer Vision Bachelor (seminar)
*(in attendance) *
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Examination

Seminar on Machine Learning and Computer Vision Bachelor
written/oral exam, graded

Test Frequency:
when a course is offered
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Module INF-2047: Seminar Intelligent Energy Systems Bachelor 4 ECTS/LP
Seminar Intelligente Energiesysteme

Version 1.0.0 (since SoSe26)
Person responsible for module:
Prof. Dr. Nicole Ludwig

Learning Outcomes / Competences:
After attending the seminar, students are able to independently work out and understand basic problems, concepts,
methods, procedures, techniques and technologies in the field of intelligent energy systems.

They have the working techniques, communication skills and ability to use appropriate media to present a special topic
clearly and comprehensibly, both verbally and in writing, and to discuss topics from the aforementioned field critically
and argumentatively. They will also be able to recognize and use logical structures of reasoning and argumentation

in a goal-oriented manner. The participants can formulate clearly and comprehensibly and present specialist content
freely. They understand how to structure a scientific presentation in a clear and comprehensible way and how to focus
the presentation on essential messages and convey them in a comprehensible way.

The students understand how to present themselves and how to deal confidently with common presentation media.
They manage to gear a presentation to a specific target group and to motivate the listener and to apply various
moderation techniques.

Key qualifications: Literature research; Independent work with English-language specialist literature; Analytical-
methodical competence; Scientific methodology; Principles of good scientific practice; Skill in the comprehensible,
confident and convincing (written and oral) presentation of (practical or theoretical) ideas, concepts and results and
for their documentation; Skill in logical, abstract, analytical and conceptual thinking and formal argumentation; Quality
awareness, meticulousness; Communication skills; Time management.

Workload:

Total: 120 h

90 h preparation of written term papers (self-study)
30 h seminar (attendance)

Conditions: Credit Requirements:
« basic programming skills in Python Passing the module exam
« Prior exposure to energy systems is beneficial but not required

Module Foundations of Signal Processing and Machine Learning (INF-0288) -

recommended

Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
from 5. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

2,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Seminar Intelligent Energy Systems Bachelor
Mode of Instruction: seminar

Language: German / English

Frequency: each summer semester

Contact Hours: 2,00
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Contents:
In the seminar, topics from the field of intelligent energy systems will be covered. Each seminar participant
receives individual literature references, which are then to be supplemented in the course of the seminar by further
independently compiled references. The seminar will end with a written paper and a presentation on the topic
covered.

Literature:
given individually and self research

Assigned Courses:

Seminar Intelligente Energiesysteme (Bachelor) (seminar)
*(in attendance) *

Examination

Seminar Intelligent Energy Systems Bachelor
written/oral exam, graded

Test Frequency:
when a course is offered
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Module MTH-1011: Linear Algebralll 8 ECTS/LP
Lineare Algebra Il (8LP)

Version 1.0.0 (since SoSel6)
Person responsible for module: Prof. Dr. Marco Hien

Contents:
« Klassifikation von Endomorphismen endlichdimensionaler Vektorraume (Jordan Normalform)
* Normen und Bilinearformen auf Vektorrdumen
» Tensorprodukt und auReres Produkt
» Algebraische Grundbegriffe (Gruppen, Ringe) - insbesondere der Polynomring in einer Variablen Uber einem
Korper

Learning Outcomes / Competences:
Fachlich:

* Erlernen und Erkennen von sich aus den Inhalten der

» Lehrveranstaltung ergebenden mathematischen Konzepten, Strukturen,
* Techniken, Verfahren und Theorien.

« Fahigkeit zur Anwendung dieser Erkenntnisse beim selbststéandigen

e Lésen von Problemen.

Methodisch:

» Erweiterung der Problemldsungskompetenz durch neue mathematische Strategien.

» Verbesserung der Fahigkeiten im Erfassen mathematischer Texte.

» Schéarfung der Prazision in der fachsprachlichen Ausdrucksweise.

« Exemplarisches Erlernen einer logisch stringenten und syntaktisch korrekten Darstellung mathematischer
Inhalte.

Sozial-personal:

» Verbesserung der innermathematischen Kommunikationsfahigkeit.
» Schulung des logischen und prézisen Denkens.

« Starkung der Kooperations- und Teamfahigkeit.

» Erhohung der Frustrationstoleranz und Ausdauer

Die Lernziele kdnnen wie folgt in die Bloom'sche Lernzieltaxonomie eingeordnet werden:
Wissen (Erinnern):

« Erwerb fortgeschrittener Kenntnisse iber spezielle Konzepte der linearen Algebra, z.B. Matrixzerlegungen und
Skalarprodukte.

» Verstehen komplexerer Themen wie Hauptachsentransformation, orthogonale Abbildungen und Jordan-
Normalform.

Verstehen (Verstehen):

« Interpretation und Analyse fortgeschrittener Beweise und Konzepte der linearen Algebra, einschliellich der
Rolle von Eigenwerten und Eigenvektoren in verschiedenen Anwendungen.

« Erkennen und Erklaren von fortgeschrittenen linearen Algebra-Konzepten wie orthogonale Komplemente und
Normalformen.

Anwenden (Anwenden):

< Anwendung fortgeschrittener lineare Algebra-Techniken zur Losung von komplexen Problemen in Bereichen wie
z.B. bei der Fourier-Analysis.

« Anwendung von Matrixzerlegungen im Kontext der numerischen Mathematik.

Analysieren (Analysieren):
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 Kritische Untersuchung und Bewertung fortgeschrittener mathematischer Beweise und Theoreme in der linearen
Algebra, um ihre Logik und Anwendbarkeit zu verstehen.

» Analyse von komplexen linearen Algebra-Strukturen und -Operationen, um die Beziehungen zwischen
verschiedenen Konzepten zu erkennen und zu erklaren.

Synthetisieren (Erstellen):

» Entwicklung neuer mathematischer Modelle und Algorithmen basierend auf fortgeschrittenen linearen Algebra-
Konzepten zur Losung anspruchsvoller Probleme in Forschung und Industrie.

» Entwurf und Implementierung von mafRgeschneiderten Losungen fir spezifische Anwendungen, die
fortgeschrittene lineare Algebra-Methoden erfordern.

Bewerten (Bewerten):

 Kritische Bewertung und Beurteilung von fortgeschrittenen linearen Algebra-Techniken in Bezug auf inre
Effektivitat, Genauigkeit und Anwendbarkeit in verschiedenen Bereichen.

Workload:

Total: 240 h

150 h studying of course content (self-study)
90 h lecture and exercise course (attendance)

Conditions:

Lineare Algebra |

Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
2. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 any

Parts of the Module

Part of the Module: Lineare Algebra Il
Language: German

Frequency: each summer semester
Contact Hours: 6,00

Contents:
Dieses Modul fihrt das Modul Lineare Algebra | fort, indem der Schwerpunkt mehr auf abstrakte Strukturen gelegt
wird. So werden Matrizen je nach Situation als lineare Abbildungen oder Endomorphismen betrachtet, und es
werden Konstruktionsmaglichkeiten fur abstrakte Vektorrdume. Die Klassifikation von Endomorphismen endlich-
dimensionaler Vektorraume durch Normalformen wird diskutiert, insbesondere wird die Jordansche Normalform
besprochen.
Linearformen und Bilinearformen
Euklidische und unitare Vektorraume
Normierte Vektorrdume
Normalformen von Endomorphismen, insbesondere Jordansche Normalform
Orthoginale und unitdare Endomorphismen
Selbstadjungierte Endomorphismen
Normale Endomorphismen
Singuléarwertzerlegung

Literature:
Th. Brocker: Lineare Algebra und Analytische Geometrie (Birkhauser)
H.J. Kowalsky: Lineare Algebra (de Gruyter)
S. Bosch: Lineare Algebra (Springer)

Assigned Courses:

Valid Sommersemester 2026 - Printed 22.04.2026 353



Module MTH-1011

Lineare Algebra Il (lecture)
*(in attendance) *

Examination
Lineare Algebra Il

written exam / length of examination: 120 minutes, graded
Test Frequency:

only in the summer semester
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Module MTH-1031: Analysis Il 8 ECTS/LP
Analysis Il

Version 1.0.0 (since WS15/16)
Person responsible for module: Prof. Dr. Bernd Schmidt

Contents:
(Continuation of) integration, Taylor series, topological terms (possibly metric spaces and normed vector spaces),
multidimensional differential calculus

Learning Outcomes / Competences:

Technical:

- Learning and recognizing mathematical concepts, structures, techniques, procedures and theories.

- Ability to apply this knowledge when solving problems independently.
solving problems.

Methodological:

- Expansion of problem-solving skills through new mathematical strategies.

- Improving skills in understanding mathematical texts.

- Sharpening the precision of technical language.

- Exemplary learning of a logically stringent and syntactically
correct presentation of mathematical content.

Social-personal:

- Improvement of intra-mathematical communication skills.

- Training of logical and precise thinking.

- Strengthening the ability to cooperate and work in a team.

- Increasing frustration tolerance and perseverance.

The learning objectives can be categorized in Bloom's learning objective taxonomy as follows.
Knowledge: Students should be able to learn and recall basic concepts and definitions of multidimensional calculus,
including partial derivatives, multiple integrals, gradients, divergence, and rotation.

Understanding: They should be able to explain the meaning and relationships between these concepts, e.g., how
partial derivatives manifest themselves in the description of functions of several variables.

Applying: Students should develop skills to apply learned concepts to new problems and examples, such as
calculating multiple integrals and applying gradients in physical and geometric contexts.

Analyzing: You should be able to analyze complex mathematical problems to decide which methods of
multidimensional calculus are appropriate for solving them, and to investigate the structure and properties of functions
of several variables.

Evaluating: Students should be able to evaluate the effectiveness of different analytical methods in multidimensional
analysis, especially in relation to their application in different theoretical and practical contexts.

Creating: Finally, they should be enabled to independently develop mathematical problems or projects that utilize
knowledge from multidimensional calculus, possibly as preparatory work for advanced studies in Analysis III.

Workload:

Total: 240 h

70 h (self-study)

100 h (self-study)

70 h lecture and exercise course (attendance)

Conditions:

Kenntnisse Uber Reelle Zahlen, Folgen und Reihen, Stetigkeit,
Differenzierbarkeit, (Beginn der) Integration im Umfang der Vorlesung
Analysis 1
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Frequency: each semester

Recommended Semester:

2.-6.

Minimal Duration of the Module:

1 semester[s]

Contact Hours:
6,00

Repeat Exams Permitted:

any

Parts of the Module

Part of the Module: Analysis I

Language: German
Frequency: each semester
Contact Hours: 6,00

Mode of Instruction: lecture, exercise course

Contents:

This module deals with the real analysis of several independent variables:
Differential calculus of several variables
Metric spaces and basic topological concepts
Normed (complete) vector spaces

Prerequisites: Fundamentals of real one-dimensional analysis

Literature:

Otto Forster: Analysis 2: Differential- und Integralrechnung mehrerer Veranderlichen. Vieweg+Teubner.
J. Dieudonné: Grundziige der modernen Analysis. Vieweg Verlagsgesellschatft.

Hildebrandt, S.: Analysis 1. Springer Verlag, 2005.
Hildebrandt, S.: Analysis 2. Springer Verlag, 2003.
Konigsberger, K.: Analysis 1. Springer Verlag, 2003.
Konigsberger, K.: Analysis 2. Springer Verlag, 2009.

Assigned Courses:

Analysis Il (lecture)
*(in attendance) *

Examination
Analysis Il

portfolio exam, graded
Test Frequency:

each semester
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Module MTH-1040: Analysis llI 9 ECTS/LP
Analysis llI

Version 1.0.0 (since WS15/16)
Person responsible for module: Prof. Dr. Bernd Schmidt

Learning Outcomes / Competences:

Technical:

- Learning and recognizing mathematical concepts, structures and
mathematical concepts, structures, techniques, procedures and theories,
techniques, procedures and theories.

- Ability to apply this knowledge when solving problems independently.
solving problems.

Methodological:

- Expansion of problem-solving skills through new mathematical strategies.
strategies.

- Improving skills in understanding mathematical texts.

- Sharpening the precision of technical language.

- Exemplary learning of a logically stringent and syntactically
correct presentation of mathematical content.

Social-personal:

- Improvement of intra-mathematical communication skills.

- Training of logical and precise thinking.

- Strengthening the ability to cooperate and work in a team.

- Increasing frustration tolerance and perseverance.

The learning objectives can be categorized as follows in Bloom's learning objective taxonomy:

Knowledge:

Acquire basic knowledge of the definitions and concepts of integration theory, including Lebesgue integration and
multidimensional integration.

Recall the basic properties of Riemann and Lebesgue integrable functions and their relationship to continuity and
convergence.

Understanding:

Interpret and analyze the theoretical foundations of integration theory, including the concepts of measure, measurable
functions, and convergence in measure.

Recognize and explain the differences between Riemann and Lebesgue integrals and their respective applications
and limitations.

Applying:

Apply integration theory to solve problems in various areas such as probability theory, functional analysis, and partial
differential equations.

Use integration techniques to calculate integrals of complex functions and to tackle challenging integration problems.
Analyzing:

Critically analyze and evaluate proofs and theorems in integration theory to understand their logic and validity.
Investigate and evaluate convergence conditions for integrals over sequences of functions.
Synthesis:

Development of new integration methods and techniques based on the principles of integration theory to improve
existing approaches.

Design and implement custom integration techniques for specific applications or research questions.

Evaluation:

Critically evaluate and assess the applicability of integration techniques in different mathematical disciplines and
application areas, taking into account their strengths, weaknesses and limitations.

Valid Sommersemester 2026 - Printed 22.04.2026 357



Module MTH-1040

Workload:

Total: 270 h

100 h (self-study)

100 h (self-study)

70 h lecture and exercise course (attendance)

Conditions:

Knowledge about real numbers, sequences and series, continuity,
differentiability, integration in 1d, Taylor series, topological concepts (possibly
metric spaces and normed vector spaces), mutivariable differentiable calculus
in the extent of the lectures Analysis 1 and 2

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
3.-6. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 any

Parts of the Module

Part of the Module: Analysis llI

Mode of Instruction: lecture, exercise course
Language: German

Frequency: each winter semester

Contact Hours: 6,00

Contents:
This module deepens and continues the differential and integral calculus of several variables with global
applications to manifolds:
measure theory
Lebesgue integration
manifolds
Differential forms and integral theorems
Prerequisites: Fundamentals of real one-dimensional and multidimensional analysis

Literature:
Forster, O.: Analysis Ill, Springer, 2012.
Koénigsberger, K.: Analysis Il. Springer-Verlag, 2009.
H. Bauer: MaRR- und Integrationstheorie (de Gruyter, 1990)
K. Janich: Vektoranalysis (Springer, 2005)

Examination
Analysis lll

module exam, graded
Test Frequency:

only in the winter semester
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Einfuhrung in die Numerik

Module MTH-1130: Introduction to Numerical Analysis 9 ECTS/LP

Version 1.0.0 (since WS15/16)
Person responsible for module: Prof. Dr. Tatjana Stykel

Contents:
Error analysis, solution of linear systems, linear least squares problems, nonlinear equations, interpolation and
eigenvalue problems

Learning Outcomes / Competences:

Understanding of the fundamental problems of numerics including conditioning, stability theory, algorithms and
convergence analysis; knowledge of the simplest procedures for solving linear and nonlinear systems of equations,
least squares problems, interpolation as well as eigenvalue problems; integrated acquisition of key qualifications:
students learn in small groups to define problems precisely, to develop humerical methods and strategies and to
assess their suitability; in the process, the social competence to work together in a team is developed.

Workload:

Total: 270 h

4 h lecture (attendance)

2 h exercise course (attendance)

Conditions:

Linear Algebra and Calculus

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
3.-6. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 any

Parts of the Module

Part of the Module: Einfuhrung in die Numerik
Language: German
Frequency: each winter semester
Workload:
4 Std. Vorlesung (Prasenzstudium)
2 Std. Ubung (Prasenzstudium)
Contact Hours: 6,00

Learning Outcome:
Understanding of the fundamental problems of numerics including conditioning, stability theory, algorithms
and convergence analysis; knowledge of the simplest procedures for solving linear and nonlinear systems of
equations, least squares problems, interpolation as well as eigenvalue problems; integrated acquisition of key
qualifications: students learn in small groups to define problems precisely, to develop numerical methods and
strategies and to assess their suitability; in the process, the social competence to work together in a team is
developed.

Contents:
Error analysis, solution of linear systems, linear least squares problems, nonlinear equations, interpolation and
eigenvalue problems

Literature:
Freund, R.W., Hoppe, R.H.W.: Stoer/Bulirsch: Numerische Mathematik I. Springer.
Deuflhard, P., Hohmann, A.: Numerische Mathematik |. deGruyter.
Schwarz, H.R., Kdckler, N.: Numerische Mathematik. Teubner.

Valid Sommersemester 2026 - Printed 22.04.2026

359



Module MTH-1130

Examination
Introduction to Numerical Analysis
module exam, Portfolio, graded
Test Frequency:
only in the winter semester
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Module MTH-1140

Module MTH-1140: Introduction to Optimisation 9 ECTS/LP
Einfuhrung in die Optimierung (Optimierung I)

Version 1.1.0 (since WS15/16)
Person responsible for module: Prof. Dr. Mirjam Diir

Contents:

This course gives a general introduction to optimization. Specifically, the following fundamental topics are treated:
* Separation Theorems

* Simplex Algorithm

* Theory of polyhedra

* Duality Theory

* Parametric Optimization

* Ellipsoid method

Learning Outcomes / Competences:
Students learn how to model real world problems as mathematical optimization problems. They also acquire
knowledge about polyhedra which appear as feasible sets in linear optimization.

Workload:

Total: 270 h

2 h exercise course (attendance)
4 h lecture (attendance)

Conditions: Credit Requirements:

Prerequisites: Basic knowledge in Analysis and Linear Algebra The modules MTH-1140 and
MTH-1148 have different ECTS point
numbers, but their content is almost

(Grundvorlesungen zur Analysis und Lineare Algebra)

identical. This is why students can get
credit for at maximum one of these
modules.

(Die Module MTH-1140 und
MTH-1148 unterscheiden sich bei
den ECTS/LP-Punkten, sind aber
inhaltlich nahezu identisch. Daher
dirfen Studiernede nur eines dieser
beiden Module einbringen.)

Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
3.-6. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 any

Parts of the Module

Part of the Module: Einfihrung in die Optimierung (Optimierung I)
Mode of Instruction: lecture
Language: German
Frequency: each summer semester
Workload:
4 Std. Vorlesung (Prasenzstudium)
Contact Hours: 4,00

Assigned Courses:

Einfuhrung in die Optimierung - Optimierung | (lecture + exercise)
*(in attendance) *
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Examination
Einfuhrung in die Optimierung (Optimierung I)

written exam / length of examination: 90 minutes, graded
Test Frequency:

only in the summer semester

Parts of the Module

Part of the Module: Einfiihrung in die Optimierung (Optimierung 1) (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each summer semester

Contact Hours: 2,00

Contents:
Ubungen vertiefen und ergénzen den Vorlesungsstoff; die Teilnahme wird unbedingt empfohlen.
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Mathematische Logik Il

Module MTH-2646: Mathematical Logic Il

5 ECTS/LP

Version 1.0.0

Person responsible for module: Prof. Dr. Marc Nieper-WiRRkirchen

Contents:
-ZFC

- Konstruktive Logik
- Modelltheorie

- Logik 2. Stufe

- Nicht-Standard-Modelle

- Gentzens Konsistenzbeweis der Arthmetik

Remarks:

MTH-2646 kann stets im selben Semester belegt werden wie MTH-2645

Conditions:
none

Credit Requirements:
Bestehen der Modulpriifung

Frequency: as needed

Recommended Semester:
from 3.

Minimal Duration of the Module:
1 semester[s]

Contact Hours:
3,00

Repeat Exams Permitted:
according to the examination
regulations of the study program

Parts of the Module

Language: German

Part of the Module: Mathematische Logik Il

Examination

oral exam, graded
Test Frequency:
each semester

Mathematische Logik Il
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Module PHM-0001: Physics | (Mechanics, Thermodynamics) 8 ECTS/LP
Physik | (Mechanik, Thermodynamik)

Version 2.1.0 (since SoSe22)
Person responsible for module: Andreas Hérner
Prof. Dr. Jan Lipfert

Contents:
Mechanics:

1. Kinematics and Dynamics of the Mass Points
Conservation Quantities in Mechanics

Mass Point Systems

Mechanics of Rigid Bodies

Relativistic Mechanic

Mechanical Oscillations and Waves

7. Mechanics of Solid Bodies, Liquids, Gases

o gk wN

Thermodynamics

1. Temperature, Heat and the First Law of Thermodynamics
2. Kinetic Gas Theory
3. Entropy and the Second Law of Thermodynamics

Learning Outcomes / Competences:
Technical:

« The students know the basic terms, concepts and phenomena of classical mechanics, oscillations and waves in
mechanical systems and thermodynamics (thermal theory and statistical interpretation).

Methodological:

« The students have skills in simple modeling and the formulation of mathematical and physical approaches and
can apply these to tasks in the areas mentioned

Social/Personal:

» The students have skills in independently working on problems from the mentioned subject areas. They are able
to assess the accuracy of observation and analysis.

Integrated Acquisition of Key Qualifications:

« Analytical-methodological competence, scientific thinking, weighing up solution approaches, training in logical
thinking, ability to work in a team, learning to work independently with (English-language) specialist literature

Workload:

Total: 240 h

90 h lecture and exercise course (attendance)

90 h studying of course content through exercises / case studies (self-study)
30 h studying of course content using literarture (self-study)

30 h studying of course content using provided materials (self-study)

Conditions:

none

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 1. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program
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Parts of the Module

Part of the Module: Physics | (Mechanics, Thermodynamics)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 4,00

Literature:
« Marcelo Alonso, Edward J. Finn: Physik (3., durchgesehene Aufl. - Miinchen [u.a.], Oldenbourg, 2000)
« Wolfang Demtrdder: Experimentalphysik |, Mechanik und Wéarme (8. Auflage - Berlin [u.a.], Springer, 2018)
« David Halliday, Jearl Walker, Robert Resnick: Physik (3., vollstandig Uberarbeitete und erweiterte Auflage -
Weinheim, Wiley-VCH, 2018)
e Paul A. Tipler, Gene Mosca: Physik (8., korrigierte und erweiterte Auflage - Berlin, Springer Spektrum, 2019)
« Dieter Meschede: Gerthsen Physik (25. Aufl. - Berlin [u.a.], Springer Spektrum, 2015)

Bei allen Literaturvorschlagen stellt die angegebene Auflage nur die aktuellste in der Bibliothek vorhandene
Version dar. Alle anderen Auflagen sind ebenso als Begleitung zum Modul geeignet.

Examination
Physics | (Mechanics, Thermodynamics)

written exam / length of examination: 150 minutes, graded
Test Frequency:

only in the winter semester

Parts of the Module

Part of the Module: Exercise for Physik |
Mode of Instruction: exercise course
Language: German

Frequency: each winter semester
Contact Hours: 2,00
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Module PHM-0003: Physics Il (Electrodynamics, Optics) 8 ECTS/LP
Physik Il (Elektrodynamik, Optik)

Version 1.2.0 (since WS09/10)
Person responsible for module: Andreas Hérner
Prof. Dr. Jan Lipfert

Contents:
Elektrodynamics

Electrical Interactions

Megnetical Interations

Electrical Transport

Matter in Static Electric and Magnetic Fields
5. Time-Dependent Electro-Magnetical Fields

P wDNE

Optics

1. Harmonic Waves
2. Electromagnetic Waves
3. Classical Geometric Optics

Learning Outcomes / Competences:
Technical:

 Students know the basic terms, concepts and phenomena of electrostatics and magnetism; Furthermore, the
basic concepts of electrodynamics and electromagnetic waves and - derived from this - optics.

Methodological:

» The students have skills in simple modeling and the formulation of mathematical and physical approaches and
can apply these to tasks in the areas mentioned

Social/Personal:

« The students have skills in independently working on problems from the mentioned subject areas. They are able
to assess the accuracy of observation and analysis.

Integrated Acquisition of Key Qualifications:

< Analytical-methodological competence, scientific thinking, weighing up solution approaches, training in logical
thinking, ability to work in a team, learning to work independently with (English-language) specialist literature

Workload:

Total: 240 h

30 h studying of course content using provided materials (self-study)

30 h studying of course content using literarture (self-study)

90 h studying of course content through exercises / case studies (self-study)
90 h lecture and exercise course (attendance)

Conditions:

Content of the Module Physics |

Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
from 2. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program
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Parts of the Module

Part of the Module: Physics Il (Electrodynamics, Optics)
Mode of Instruction: lecture

Lecturers: Andreas Horner

Language: German

Frequency: each summer semester

Contact Hours: 4,00

Literature:
« Marcelo Alonso, Edward J. Finn: Physik (3., durchgesehene Aufl. - Miinchen [u.a.], Oldenbourg, 2000)
« Wolfang Demtréder: Experimentalphysik Il, Elektrizitat und Optik (8. Auflage - Berlin [u.a.], Springer, 2013)
« David Halliday, Jearl Walker, Robert Resnick: Physik (3., vollstéandig Uiberarbeitete und erweiterte Auflage -
Weinheim, Wiley-VCH, 2018)
e Paul A. Tipler, Gene Mosca: Physik (8., korrigierte und erweiterte Auflage - Berlin, Springer Spektrum, 2019)
« Dieter Meschede: Gerthsen Physik (25. Aufl. - Berlin [u.a.], Springer Spektrum, 2015)

Bei allen Literaturvorschlagen stellt die angegebene Auflage nur die aktuellste in der Bibliothek vorhandene
Version dar. Alle anderen Auflagen sind ebenso als Begleitung zum Modul geeignet.

Assigned Courses:

Physik Il (Elektrodynamik, Optik) (lecture)
*(in attendance) *

Examination
Physics Il (Elekcrodynamics, Optics

written exam / length of examination: 150 minutes, graded
Test Frequency:

only in the summer semester

Parts of the Module

Part of the Module: Exercise for Physics Il
Mode of Instruction: exercise course
Language: German

Frequency: each summer semester
Contact Hours: 2,00

Assigned Courses:

Ubung zu Physik Il (exercise course)
*(in attendance) *
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Physik Il (Atom- und Molekdlphysik)

Module PHM-0005: Physics Il (Atomic and Molecular Physics) 8 ECTS/LP

Version 1.0.0 (since WS10/11)
Person responsible for module: apl. Prof. Dr. German Hammerl

Contents:
Die Vorlesung gibt einen grundlegenden Uberblick tiber die Aspekte der Atom- und Molekiilphysik. Die Vorlesung ist
dabei wie folgt gegliedert:

1. Entwicklung der Atomvorstellung

Entwicklung der Quantenphysik

Grundlagen der Quantenmechanik

Das Wasserstoffatom

Atome mit mehreren Elektronen

Emission und Absorption von elektromagnetischer Strahlung durch Atome
Laser

Molekulphysik

© N WD

Learning Outcomes / Competences:
Fachlich:

Die Studierenden verfugen Uber fundierte Kenntnisse im Aufbau von Atomen und Molekilen. Sie verstehen
den unterschiedlichen Charakter der klassischen Physik und der Quantenphysik und sind mit dem Verhalten
der Atome und Molekiile insbesondere in Magnetfeldern vertraut. Die Studierenden kennen die grundlegenden
Wechselwirkungsmechanismen von elektromagnetischer Strahlung mit Materie.

Methodisch:

Die Studierenden lernen, das Verhalten von Atomen und Molekilen in externen Feldern zu verstehen und in
einfachen Modellsystemen zu beschreiben. Sie haben die Kompetenz, quantenmechanische Fragestellungen in
den genannten Bereichen selbsténdig zu verstehen und zu bearbeiten. Sie verstehen den grundlegenden Aufbau
wissenschaftlicher Experimente, die quantenmechanische Eigenschaften von Systemen hinterfragen.

Sozial/personal:

Die Studierenden erkennen, dass Teamféhigkeit bei der Planung und Durchfiihrung von Experimenten von zentraler
Bedeutung ist. Sie erkennen, dass wissenschaftlicher Austausch den Schlussel fur die erfolgreiche Entwicklung

der modernen Physik darstellt. Die Studierenden lernen in Ubungsgruppen wissenschaftliche Probleme und
Fragestellungen gemeinsam zu erdrtern und zu lésen.

Workload:

Total: 240 h

30 h studying of course content using provided materials (self-study)

30 h studying of course content using literarture (self-study)

90 h studying of course content through exercises / case studies (self-study)
90 h lecture and exercise course (attendance)

Conditions:
Die Vorlesung baut auf den Inhalten der Vorlesungen des 1. und 2.
Fachsemesters — insbesondere Physik | und Physik Il — auf.

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program
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Parts of the Module

Part of the Module: Physik Il (Atom- und Molekilphysik)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 4,00

Learning Outcome:
siehe Modulbeschreibung

Contents:
1. Entwicklung der Atomvorstellung

* Historische Entwicklung, Avogadro-Konstante, atomare Aufldsung, AtomgroRRe, elektrischer Aufbau von
Atomen, Massenspektrometer, innere Struktur der Atome, rutherfordsches Atommodell

2. Entwicklung der Quantenphysik

» plancksches Strahlungsgesetz, Photoeffekt, Compton-Effekt, Materiewellen, Wellenpakete, heisenbergsche
Unschérfe, bohrsches Atommodell

3. Grundlagen der Quantenmechanik

« Schrédingergleichung, eindimensionales Teilchen, Potentialstufe, Tunneleffekt, Teilchen im Kastenpotential,
harmonischer Oszillator, Teilchen im kugelsymmetrischen Potential, Drehimpuls in der Quantenmechanik

4. Das Wasserstoffatom

« Schrodingergleichung fir das Wasserstoffatom, Abstand Elektron zum Kern, Quantenzahlen und Entartung,
normaler Zeeman-Effekt, relativistische Korrekturen, Elektronenspin, Feinstruktur, Hyperfeinstruktur, Lamb-
Shift, anomaler Zeeman-Effekt

5. Atome mit mehreren Elektronen

* Ununterscheidbarkeit von Teilchen, Spinwellenfunktionen, Pauliprinzip, Aufbau der Elektronenhdille,
Drehimpulskopplungen, hundsche Regeln, angeregte Atomzustande

6. Emission und Absorption elektromagnetischer Strahlung

« Einsteinkoeffizienten, Ubergangswahrscheinlichkeiten, Asuwahlregeln, Réntgenstrahlen, Laserstrahlung,
Linienbreiten

7. Molekulphysik

« Das H2+-Molekul, LCAO-Naherung, Das H2-Molekl, elektronische Zustdnde zweiatomiger Molekiile,
Rotation und Schwingung zweiatomiger Molekule, Infrarotspektroskopie

Literature:

- Demtréder, Wolfgang,
Experimentalphysik 3: Atome, Molekiile und Festkérper,
Springer-Verlag (2016)
ISBN: 9783662490938

* Foot, Christopher J.
Atomphysik,
Oldenbourg-Verlag (2011)
ISBN: 9783486705461

Part of the Module: Ubung zu Physik IlI
Mode of Instruction: exercise course
Language: German

Frequency: each winter semester
Contact Hours: 2,00
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Learning Outcome:
siehe Modulbeschreibung

Examination
Physik Il (Atom- und Molekulphysik)
written exam / length of examination: 120 minutes, graded
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Module PHM-0006: Physics IV (Solid State Physics) 8 ECTS/LP
Physik IV (Festkdrperphysik)

Version 1.1.0 (since WS09/10)
Person responsible for module: apl. Prof. Dr. German Hammerl

Contents:
e Ordnungsprinzipien
 Klassifizierung von Festkorpern
 Struktur der Kristalle
« Beugung von Wellen an Kristallen
« Dynamik von Kristallgittern
* Anharmonische Effekte
« Das freie Elektronengas
 Elektronen im periodischen Potential; Energiebander
e Fermi-Flachen
» Halbleiter

Learning Outcomes / Competences:

Fachlich:

Die Studierenden verfligen ber fundierte Kenntnisse im mikroskopischen Aufbau von Kristallen. Die Studierenden
kennen die grundlegenden Bindungsarten in Festkdrpern, sind vertraut mit der Definition von Kristallgittern und
Kristallsystemen, verstehen die Ursachen, Wechselwirkungen und Auswirkungen phononischer und elektronischer
Anregungen in Festkdrpern und haben ein grundlegendes Verstandnis Gber Bandstrukturen von Halbleitern.
Methodisch:

Die Studierenden lernen, wie Kristallstrukturen experimentell Gber Streu- und Beugungsexperimente ermittelt werden
kdénnen. Sie haben die Kompetenz, selbstéandig Kristallstrukturen zu ermitteln und elektronische Transportph&nomene
in Festkdrpern zu verstehen. Sie erkennen, wie emergente Phanomene in Vielteilchensystemen durch einfache
Modellannahmen erklart werden kénnen.

Sozial/personal:

Die Studierenden erkennen, dass Teamfahigkeit bei der Planung und Durchfiihrung von Experimenten im Bereich der
Festkorperphysik von zentraler Bedeutung sind, insbesondere beispielsweise in Grof3forschungseinrichtungen. Die
Studierenden lernen in Ubungsgruppen festkorperphysikalische Fragestellungen gemeinsam zu erértern und zu lésen.

Workload:

Total: 240 h

30 h studying of course content using literarture (self-study)

30 h studying of course content using provided materials (self-study)

90 h studying of course content through exercises / case studies (self-study)
90 h lecture and exercise course (attendance)

Conditions:
Die Vorlesung baut auf den Inhalten der Vorlesungen des 1., 2. und 3.
Fachsemesters — insbesondere Physik I, Il und 11l — auf.

Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program
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Parts of the Module

Part of the Module: Physik IV (Festkdrperphysik)
Mode of Instruction: lecture

Language: German

Frequency: each summer semester

Contact Hours: 4,00

Learning Outcome:
siehe Modulbeschreibung

Contents:
1. Bindungskréfte

 lonenbindung, kovalente Bindung, metallische Bindung, van-der-Waals-Bindung,
Wasserstoffbriickenbindung

2. Kristallstruktur und Symmetrie
« Kiristallstruktur, Symmetrie, Millerindices, Quasikristalle
3. Strukturbestimmung und reziprokes Gitter

« Rontgenbeugung, Neutronenbeugung, Elektronenbeugung, elementare Streutheorie, reziprokes Gitter,
Atomfaktor, Strukturfaktor, Deybe-Waller-Faktor

4. Gitterschwingungen

 Elastische Eigenschaften, Phononen, lineare einatomige und zweiatomige Kette, thermische Eigenschaften
von Festkdrpern, Einstein-Modell, Debye-Modell, anharmonische Eigenschaften, thermische Ausdehnung,
Warmetransport

5. Elektronen im Festkorper

« Fermigas freier Elektronen, spezifische Warme des Fermigases, elektronische Zustandsdichte,
Fermiverteilungsfunktion, elektrischer Transport, Elektronen im schwach periodischen Potential, Elektronen
im Magnetfeld, Hall-Effekt

6. Halbleiter

« Ladungstragerdichten, Eigenleitung, Dotieren von Halbleitern, pn-Kontakt, Diodenkennlinie,
Halbleiterbauelemente

Literature:
* R. Gross, A. Marx, Festkérperphysik (De Gruyter)
* N.W. Ashcroft, N.D. Mermin, Festkorperphysik (Oldenbourg)
¢ Ch. Kittel, Einfihrung in die Festkorperphysik (Oldenbourg)
* W. Demtrdder, Experimentalphysik 3 (Springer)
« K.-H. Hellwege, Festkorperphysik (Springer)
¢ S. Hunklinger, Festkdrperphysik (Oldenbourg)

Assigned Courses:

Physik IV (Festkdrperphysik) (lecture)
*(in attendance) *

Part of the Module: Ubung zu Physik IV
Mode of Instruction: exercise course
Language: German

Frequency: each summer semester
Contact Hours: 2,00

Learning Outcome:
siehe Modulbeschreibung
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Assigned Courses:

Ubung zu Physik IV (exercise course)
*(in attendance) *

Examination
Physik IV (Festkdrperphysik)

written exam / length of examination: 120 minutes, graded
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Module PHM-0007: Physics V (Nuclear and Particle Physics)
Physik V (Kern- und Teilchenphysik)

6 ECTS/LP

Version 1.1.0 (since WS09/10)

Person responsible for module: Dr. Hans-Albrecht Krug von Nidda

Contents:

Dieses Modul vermittelt die Grundlagen der Kern- und der Teilchenphysik.

Learning Outcomes / Competences:
« Die Studierenden kennen den Aufbau der Atomkerne, die Grundlagen der Radioaktivitat und der Kernkraft; sie
sind mit den Grundziigen des Standardmodells vertraut,
* haben die Fertigkeit erworben, grundlegende Probleme der Kern- und Teilchenphysik zu verstehen,
« und besitzen die Kompetenz, Problemstellungen in den genannten Bereichen selbstandig zu bearbeiten.
* Integrierter Erwerb von Schlusselqualifikationen: Physikalischer Hintergrund zu aktuellen gesellschaftlichen
Fragen im Bereich der Kernenergie

Workload:
Total: 180 h

60 h lecture and exercise course (attendance)

20 h studying of course content using literarture (self-study)
80 h studying of course content through exercises / case studies (self-study)
20 h studying of course content using provided materials (self-study)

Conditions:

Die Vorlesung baut auf den Inhalten der Vorlesungen der ersten vier
Fachsemester — insbesondere der Vorlesung Physik Il — auf.

Credit Requirements:
Bestehen der Modulpriifung

Frequency: each winter semester

Recommended Semester:
from 5.

Minimal Duration of the Module:

1 semester[s]

Contact Hours:
4,00

Repeat Exams Permitted:
according to the examination
regulations of the study program

Parts of the Module

Mode of Instruction: lecture
Language: German

Frequency: each winter semester
Contact Hours: 3,00

Part of the Module: Physik V (Kern- und Teilchenphysik)

Learning Outcome:
siehe Modulbeschreibung

Contents:
* Aufbau der Atomkerne
* Radioaktivitat

¢ Kernreaktionen
< Elementarteilchenphysik

« Kernkrafte und Kernmodelle
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Literature:
« W. Demtroder, Experimentalphysik IV: Kern-, Teilchen- und Astrophysik (Springer)
e B. Povh u.a., Teilchen und Kerne (Springer)
« K. Bethge, Kernphysik (Springer)
« J. Bleck-Neuhaus, Elementare Teilchen (Springer)
» S. Wong, Introductory Nuclear Physics (Wiley-VCH)
e M. Thomson, Modern Particle Physics (Cambridge)
» T. Mayer-Kuckuk, Kernphysik. Eine Einfiihrung (Teubner)

Part of the Module: Ubung zu Physik V
Mode of Instruction: exercise course
Language: German

Frequency: each winter semester
Contact Hours: 1,00

Learning Outcome:
siehe Modulbeschreibung

Examination
Physik V (Kern- und Teilchenphysik)
written exam / length of examination: 90 minutes, graded
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Module PHM-0010: Introductory Physics Laboratory (12 8 ECTS/LP
Experiments)
Physikalisches Anfangerpraktikum (12 Versuche)

Version 1.0.0 (since WS09/10)
Person responsible for module: Prof. Dr. Benjamin Stadtmdller
Leitender Assistent: Dr. Tobias Eul

Contents:
Laborversuche aus den Bereichen Mechanik, Wéarmelehre, Optik und Elektrizitatslehre

Learning Outcomes / Competences:

Fachlich:

Die Studierenden kennen die theoretischen experimentellen Grundlagen der klassischen Physik, insbesondere in

den Bereichen Mechanik, Warmelehre, Elektrodynamik und Optik, und haben Grundkenntnisse der physikalischen
Messtechnik. Integrierter Erwerb von Schlisselqualifikationen.

Methodisch:

Sie sind in der Lage, sich mittels Literaturstudium in eine physikalische Fragestellung einzuarbeiten, ein vorgegebenes
Experiment aufzubauen und durchzufiihren, sowie die Ergebnisse dieser experimentellen Fragestellung mathematisch
und physikalisch zu beschreiben, und besitzen die Kompetenz, ein experimentelles Ergebnis unter Einbeziehung
einer realistischen Fehlerabschatzung und durch Vergleich mit Literaturdaten zu bewerten und einzuordnen.
Sozial/personal:

Die Studierenden lernen grundlegende Formen wissenschatftlicher Arbeitsweisen kennen. Das Anfangerpraktikum
stellt einen ersten praktischen Kontakt mit den gelernten physikalischen Grundlagen her. Die Gruppenarbeit fordert
die Teamfahigkeit und weckt fachliche Neugier.

Remarks:
Weitere Informationen, insbesondere zur rechtzeitigen Anmeldung:
https://www.uni-augsburg.de/de/fakultaet/mntf/physik/groups/exp2/lehre/

Workload:

Total: 240 h

90 h internship / practical course (attendance)

150 h preparation of written term papers (self-study)

Conditions: Credit Requirements:
Das Praktikum baut auf den Inhalten der Vorlesungen des 1. und 2. 12 mindestens mit ,ausreichend”
Fachsemesters — insbesondere Physik | und Il — auf. bewertete Versuchsprotokolle
Frequency: each semester Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Physikalisches Anfangerpraktikum (12 Versuche)
Mode of Instruction: internship

Language: German

Frequency: each semester

Contact Hours: 6,00

Learning Outcome:
siehe Modulbeschreibung
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El:
E2:
E3:
E4.
ES:
E6:
E7:
E8:
EQ:

Contents:
M1:
M2:
M3:
M4:
M5:
M6:
M7:
M8:
M9:
W1:
Ww2:
Wa3:
W4:
WS5:
W6:
W7:
W8:
WO:
W10: Warmeleitung
O1:
02:
0O3:
0O4:
O5:
0O6:
o7:
0O8:
09:

Drehpendel

Dichte von Flussigkeiten und Festkdrpern
Maxwellsches Fallrad

Kundtsches Rohr

Gekoppelte Pendel

Oberflachenspannung und dynamische Viskositét
Windkanal

Richtungshdren

Phasengeschwindigkeit von stehenden Wellen
Elektrisches Warmeaquivalent
Siedepunkterhdhung

Kondensationswarme von Wasser
Spezifische Warmekapazitat von Wasser
Adiabatenexponent

Dampfdruckkurve von Wasser

Warmepumpe

Sonnenkollektor

Thermoelektrische Effekte

Brennweite von Linsen und Linsensystemen
Brechungsindex und Dispersion
Newtonsche Ringe

Abbildungsfehler von Linsen

Polarisation

Lichtbeugung

Optische Instrumente

Lambertsches Gesetz
Stefan-Boltzmann-Gesetz
Phasenverschiebung im Wechselstromkreis
Messungen mit Elektronenstrahl-Oszillograph
Kennlinien von Elektronenrdhren

Resonanz im Wechselstromkreis

EMK von Stromquellen

NTC- und PTC-Widerstand
Ferromagnetische Hysterese

NF-Verstarker

Aquipotential- und Feldlinien

E10: Induktion
E11: Coulombsches Potential und coulombsches Feld
E12: Elementarladung und Milikan-Versuch

Literature:

* W. Demtrdder, Experimentalphysik 1-4 (Springer)

« D. Meschede, Gerthsen Physik (Springer)

* R. Weber, Physik | (Teubner)

« W. Walcher, Praktikum der Physik (Teubner)

* H. Westphal, Physikalisches Praktikum (Vieweg)

* W. llberg, D. Geschke, Physikalisches Praktikum (Teubner)

< Bergmann, Schafer, Lehrbuch der Experimentalphysik 1-3 (de Gruyter)

Assigned Courses:

Physikalisches Anfangerpraktikum (12 Versuche) (internship)
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*(in attendance) *

Examination

Praktikumsprotokolle
internship protocol / length of examination: 1 weeks, graded

Description:
Das Praktikum muss innerhalb von einem Semester abgeschlossen werden. Jeder Studierende muss 12
Versuche durchfiihren.

Zu jedem Versuch ist innerhalb von 1 Woche ein Protokoll zu erstellen, in dem die physikalischen Erwartungen
des Versuchs, der Versuchsaufbau, der Versuchsverlauf sowie die Ergebnisse und ihre Interpretation
dokumentiert sind.

Sowohl die Abfrage zu Beginn als auch die schriftliche Ausarbeitung eines Versuchs werden zu gleichen Anteilen
gewertet. Die Abschlussnote wird aus dem Mittelwert aller 12 Versuche errechnet.
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Module PHM-0015: Theoretical Physics | (Analytical Mechanics, 8 ECTS/LP
Quantum Mechanics Part 1)
Theoretische Physik | (Héhere Mechanik, Quantenmechanik Teil 1)

Version 1.0.0 (since WS09/10)
Person responsible for module: Prof. Dr. Markus Heyl

Contents:
Analytical Mechanics

1. Newtonian Mechanics
2. Analytical Mechanics
3. Special Theory of Relativity

Quantum Mechanics Part |

4., Fundamentals
5. Onedimensional Problems
6. Harmonic oscillator

Learning Outcomes / Competences:

« Die Studierenden kennen die Methoden und Konzepte der theoretischen Mechanik einschlieR3lich des
Lagrange- und Hamilton-Formalismus sowie der speziellen Relativitatstheorie; sie sind mit den Grundlagen der
Quantentheorie und einfachen Anwendungen vertraut,

» haben Fertigkeiten zur Formulierung und Bearbeitung von theoretischen Fragestellungen mithilfe der erlernten,
insbesondere mathematischen Methoden erworben,

« und besitzen die Kompetenz, Problemstellungen in den genannten Bereichen selbstandig zu bearbeiten.

« Integrierter Erwerb von Schlusselqualifikationen: eigenstandiges Arbeiten mit Lehrbuichern, logisches Denken
und Argumentieren, Abstraktionsfahigkeit

Workload:

Total: 240 h

30 h studying of course content using provided materials (self-study)

30 h studying of course content using literarture (self-study)

90 h studying of course content through exercises / case studies (self-study)
90 h lecture and exercise course (attendance)

Conditions:
Die Vorlesung baut auf den Inhalten der Vorlesungen des 1. und 2.
Fachsemesters — insbesondere Mathematische Konzepte | und Il — auf.

Frequency: Sommersemester Recommended Semester: Minimal Duration of the Module:
from 3. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Theoretische Physik | (Hohere Mechanik, Quantenmechanik Teil 1)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 4,00

Learning Outcome:
siehe Modulbeschreibung
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Contents:
Hoéhere Mechanik

1. Newtonsche Mechanik

« Newtonsche Axiome, Inertialsysteme, Galilei-Transformationen
« Erhaltungssatze

« Eindimensionale Bewegung

e Zweikorperproblem, Zentralfeld

* Harmonische Bewegung eines Systems von Massenpunkten

* Bewegung eines starren Kérpers

2. Analytische Mechanik

» Lagrangesche Gleichungen erster Art

» Lagrangesche Gleichungen zweiter Art

» Wirkungsfunktional, Hamiltonsches Prinzip
» Hamilton-Formalismus

» Hamilton-Jacobi-Theorie

3. Spezielle Relativitatstheorie

¢ Minkowskische Raum-Zeit
* Relativistische Mechanik

Quantenmechanik Teil 1
4. Grundlagen

¢ Welle-Teilchen-Dualismus
« Wellenfunktion, Operator, Messung
» Schrodinger-Gleichung

5. Eindimensionale Probleme

* Freies Teilchen
e Streuung an einer Potentialbarriere
¢ Gebundene Zustande

6. Harmonischer Oszillator

» Eigenfunktionen und Eigenwerte
« Matrix-Darstellung, Zeitentwicklung

Literature:

e T. FlieBbach, Theoretische Physik; Mechanik, Quantenmechanik (Spektrum)

« W. Greiner, Theoretische Physik; Klassische Mechanik | und Il, Quantenmechanik — Einfilhrung (Harri
Deutsch)

e L. D. Landau und E. M. Lifschitz, Lehrbuch der Theoretischen Physik, Band 1: Mechanik, Band 3:
Quantenmechanik (Harri Deutsch)

« W. Nolting, Grundkurs Theoretische Physik, Band 1: Klassische Mechanik, Band 2: Analytische Mechanik,
Band 5: Quantenmechanik — Grundlagen (Springer)

Assigned Courses:

Theoretische Physik | (Hohere Mechanik, Quantenmechanik Teil 1) (lecture)
*(in attendance) *

Part of the Module: Ubung zu Theoretische Physik |
Mode of Instruction: exercise course

Language: German

Frequency: each winter semester

Contact Hours: 2,00
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Learning Outcome:
siehe Modulbeschreibung

Assigned Courses:

Ubung zu Theoretische Physik | (exercise course)
*(in attendance) *

Examination

Theoretische Physik | (Hohere Mechanik, Quantenmechanik Teil 1)
written exam / length of examination: 150 minutes, graded

Description:
Die Studierenden kénnen in der Ubung zur Vorlesung miindliche Zusatzleistungen erbringen. Bei erfolgreicher
Ablegung der Zusatzleistungen wird der damit erbrachte Kompetenzerwerb mit einem Notenbonus von 0,3 bei der
Bewertung der zugehdérigen Klausur bzw. der Wiederholungsklausur desselben Semesters beriicksichtigt.
Auf den Ubungsblattern wird jeder Aufgabe eine Punktzahl von 1 bis 2 Punkten zugewiesen, die die Studierenden
beim Vortrag der L6sung dieser Aufgabe erhalten kénnen. Die Studierenden haben keinen Anspruch auf den
Vortrag einer bestimmten Ubungsaufgabe.
Die freiwillige Zusatzleistung gilt als erfolgreich erbracht, wenn die Studierenden in den Ubungen insgesamt
mindestens 4 Punkte erzielt haben.

Valid Sommersemester 2026 - Printed 22.04.2026 381



Module PHM-0017

Module PHM-0017: Theoretical Physics Il (Quantum Mechanics 8 ECTS/LP
Part 2)
Theoretische Physik Il (Quantenmechanik Teil 2)

Version 1.0.0 (since WS15/16)
Person responsible for module: Prof. Dr. Arno Kampf

Contents:

=

Mathematische Grundlagen

Die Postulate der Quantenmechanik
Schrédinger-Gleichung

Einfache eindimensionale Probleme
Ehrenfest-Theorem

Harmonischer Oszillator
Heisenberg-Unschéarferelation
N&aherungsmethoden

Drehimpuls

Wasserstoff-Atom

. Pfadintegral-Formulierung der Quantenmechanik
. WKB-N&herung und Limes h gegen 0

. Geladenes Teilchen im elektromagnetischen Feld
. Spin

15. Mehrteilchensysteme

© © Nk WD
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Learning Outcomes / Competences:

 Die Studierenden kennen die konzeptionellen physikalischen und mathematischen Grundlagen und Methoden
der nichtrelativistischen Quantenmechanik von Einteilchensystemen einschlieB3lich der Postulate, auf denen sie
aufbaut,

« sind fahig, allgemeine quantenmechanische Einteilchenprobleme mathematisch zu formulieren und durch
Anwendung geeigneter Methoden, insbesondere Naherungsmethoden, zu l8sen,

< haben die Kompetenz, quantenmechanische Fragestellungen eigensténdig zu erkennen und zu bearbeiten.

* Integrierter Erwerb von Schlusselqualifikationen: eigenstandiges Arbeiten mit Lehrbuichern, logisches Denken
und Argumentieren, Abstraktionsfahigkeit, Durchhaltevermdgen

Workload:

Total: 240 h

90 h lecture and exercise course (attendance)

90 h studying of course content through exercises / case studies (self-study)
30 h studying of course content using literarture (self-study)

30 h studying of course content using provided materials (self-study)

Conditions:

Die Vorlesung baut auf den Inhalten der Vorlesungen Physik | - 11l und

insbesondere Theoretische Physik | (Hohere Mechanik, Quantenmechanik

Teil 1) auf.

Frequency: each summer semester |Recommended Semester: Minimal Duration of the Module:
from 4. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

6,00 according to the examination
regulations of the study program
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Parts of the Module

Part of the Module: Theoretische Physik Il (Quantenmechanik Teil 2)
Mode of Instruction: lecture

Language: German

Frequency: each summer semester

Contact Hours: 4,00

Learning Outcome:
siehe Modulbeschreibung
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Contents:
1. Mathematische Grundlagen

 Lineare Vektorraume, Skalarprodukt, Dirac-Notation

* Lineare Operatoren und ihre Darstellung

« Das Eigenwertproblem fiir hermitesche Operatoren

¢ Unendlich-dimensionale Vektorraume: der Hilbertraum

2. Die Postulate der Quantenmechanik
3. Schrédinger-Gleichung

» Schrédinger- und Heisenberg-Darstellung
* Basis-Transformationen

4. Einfache eindimensionale Probleme

« Potentialtopfe
» Potentialstufen
¢ Tunneleffekt

 Streuzustéande

5. Ehrenfest-Theorem
6. Harmonischer Oszillator

» Losung in der Ortsdarstellung
» Algebraische Lésungsmethode

7. Heisenberg-Unschérferelation

» Energie-Zeit-Unschéarferelation
8. Naherungsmethoden

« Stationare Zustande

9. Drehimpuls
10. Wasserstoff-Atom

« Zentralkrafte
e L6sung in Ortsdarstellung
« Entartung des Spektrums

11. Pfadintegral-Formulierung der Quantenmechanik

 Pfadintegral-Postulat
« Aquivalenz zur Schrodinger-Gleichung

12. WKB-N&herung und Limes h gegen 0
13. Geladenes Teilchen im elektromagnetischen Feld

» Eichtransformatione
* Aharonov-Bohm-Effekt

14. Spin
15. Mehrteilchensysteme

» |dentische Teilchen
* Fermionen und Bosonen

» Ableitung der Unschérferelation fur zwei hermitesche Operatoren

» Zeitabhéngige Storungstheorie und Goldene Regel
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Literature:
e R. Shankar, Principles of Quantum Mechanics (Plenum Press)
» F. Schwabl, Quantenmechanik (Springer)
* W. Nolting, Quantenmechnik, Grundkurs Theoretische Physik, Band 5, Teil 1 und 2 (Springer)
« W. Greiner, Quantenmechanik, Teil 1, Einfuhrung (Harri Deutsch)
« E. Merzbacher, Quantum Mechanics (Wiley)
« D. J. Griffith, Introduction to Quantum Mechanics (Pearson Prentice Hall)

Assigned Courses:

Theoretische Physik Il (Quantenmechanik Teil 2) (lecture)
*(in attendance) *

Part of the Module: Ubung zu Theoretische Physik II
Mode of Instruction: exercise course

Language: German

Frequency: each summer semester

Contact Hours: 2,00

Learning Outcome:
siehe Modulbeschreibung

Assigned Courses:

Ubung zu Theoretische Physik Il (exercise course)
*(in attendance) *

Examination
Theoretische Physik Il (Quantenmechanik Teil 2)
written exam / length of examination: 150 minutes, graded
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Module WIW-0001: Cost Accounting 5 ECTS/LP
Kostenrechnung

Version 4.4.0 (since WS16/17)
Person responsible for module: Prof. Dr. Jennifer Kunz

Learning Outcomes / Competences:
Fachbezogene Kompetenzen

Nach der erfolgreichen Teilnahme an diesem Modul sind die Studierenden in der Lage, die Grundlagen der
notwendigen Methoden der Kosten- und Leistungsrechnung, welche nétig sind, um Kosteninformationen fiir eine
effektive und effiziente Unternehmensfiihrung zu erhalten, zu begreifen.

Methodische Kompetenzen

Die Studierenden kdnnen nach einer erfolgreichen Teilnahme an der Veranstaltung unterschiedliche
Kostenrechnungsprobleme rechnerisch lésen. Sie sind durch die Erkenntnisse in den Ubungen und Fallstudien in der
Lage die drei Stufen der Vollkostenrechnung, die Erlés- und die Erfolgsrechnung zu verstehen und kompetent selbst
anzuwenden.

Fachubergreifende Kompetenzen

Die Studierenden entwickeln durch die Veranstaltung ein kritisches Verstandnis zu Kosteninformationen und sind in
der Lage ihre erworbenen Kenntnisse auf andere betriebswirtschaftliche Problemstellungen zu Gibertragen.

Schliisselkompetenzen

Die Studierenden sind nach dem Besuch der Veranstaltung in der Lage, die Kostenrechnung in der Praxis zu nutzen
und sie auf theoretisch fundierter Basis zu hinterfragen.

Workload:

Total: 150 h

54 h studying of course content using provided materials (self-study)

42 h lecture and exercise course (attendance)

33 h studying of course content using literarture (self-study)

21 h studying of course content through exercises / case studies (self-study)

Conditions: Credit Requirements:

Es sind keine Vorkenntnisse notwendig. schriftliche Prufung

Frequency: Recommended Semester: Minimal Duration of the Module:
1. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Kostenrechnung (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 2,00
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Literature:
Coenenberg, A. G., Fischer, T. M. & Glnther, T. (2024). Kostenrechnung und Kostenanalyse, 10. Auflage.
Stuttgart: Schéffer-Poeschel.

Ewert, R. & Wagenhofer, A. (2014). Interne Unternehmensrechnung, 8. Auflage. Berlin, Heidelberg: Springer.

Schildbach, T. & Homburg, C. (2009). Kosten- und Leistungsrechnung, 10. Auflage. Stuttgart: Lucius & Lucius.

Weber, J. & Weil3enberger, B. (2021). Einfihrung in das Rechnungswesen, 10. Auflage. Stuttgart: Schéffer-
Poeschel.

Part of the Module: Kostenrechnung (Ubung)
Mode of Instruction: exercise course
Language: German

Frequency: each semester

Contact Hours: 2,00

Assigned Courses:

Kostenrechnung (Ubung) (exercise course)
*(in attendance) *

Examination
Kostenrechnung

written exam / length of examination: 90 minutes, graded
Test Frequency:

each semester
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Module WIW-0014: Financial Accounting | 5 ECTS/LP
Bilanzierung |

Version 5.0.0 (since WS18/19)
Person responsible for module: Prof. Dr. Wolfgang Schultze

Learning Outcomes / Competences:
Nach der erfolgreichen Teilnahme an diesem Modul...

Fachbezogene Kompetenzen

...verstehen die Studierenden die Bestandteile und Ziele des betrieblichen Rechnungswesens. Sie sind in der Lage,
den Aufbau und die Funktionsweise des betrieblichen Rechnungswesens sowie die grundlegenden Zusammenhénge
der verschiedenen Teilbereiche im Rechnungswesen zu beschreiben. Die Studierenden werden in die Lage

versetzt, die wichtigsten unternehmerischen Sachverhalte abbilden zu kénnen sowie die notwendigen Techniken

zur Vorbereitung und Erstellung des Jahresabschlusses anwenden zu kénnen. Nach Besuch der Veranstaltung
kennen sie die rechtlichen Grundlagen zur Buchfiihrungspflicht sowie die grundlegenden Instrumente eines
Jahresabschlusses. Die Studierenden verstehen, wie das System des betriebswirtschaftlichen Rechnungswesens die
Geschéftsvorgange eines Unternehmens abbildet und wie dementsprechend die aus dem betriebswirtschaftlichen
Rechnungswesen abgeleiteten Geschéftszahlen Auskunft Uiber die Performance eines Unternehmens geben.

Methodische Kompetenzen

...sind die Studierenden in der Lage, ein System zur Leistungsbeurteilung von Unternehmen anzuwenden, dessen
Ergebnisse als Grundlage fir die Unternehmenssteuerung dienen. Die Studierenden kénnen das Prinzip der
doppelten Buchfiihrung umsetzen, Geschaftsvorfalle in Form von Buchungssatzen formulieren und auf entsprechende
Konten verbuchen.

Fachiubergreifende Kompetenzen

...kdnnen Studierende die erworbenen Kenntnisse sowohl in Veranstaltungen der Wirtschaftswissenschaftlichen
Fakultat anwenden, die die Inhalte der Veranstaltung Bilanzierung | aufgreifen und erweitern, als auch im Rahmen
von z.B. studienbegleitenden Praktika oder beruflichen Tatigkeiten im Kontext des Rechnungswesens.

Schlisselkompetenzen

...kdnnen die Studierenden Fragestellungen systematisch analysieren. Dabei verstehen sie es Fragestellungen auf
ihren Kern zu reduzieren und eigenstandig Lésungsansatze zu entwickeln.

Workload:

Total: 150 h

30 h studying of course content using provided materials (self-study)

38 h studying of course content using literarture (self-study)

40 h studying of course content through exercises / case studies (self-study)
42 h lecture and exercise course (attendance)

Conditions: Credit Requirements:

Es sind keine Vorkenntnisse notwendig. schriftliche Prufung

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
1. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program
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Parts of the Module

Part of the Module: Bilanzierung | (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each winter semester

Contact Hours: 2,00

Literature:
Coenenberg/Haller/Mattner/Schultze (2024): Einfuhrung in das Rechnungswesen: Grundlagen der Buchfiihrung
und Bilanzierung, 9. Aufl., Stuttgart 2024

Part of the Module: Bilanzierung | (Ubung)
Mode of Instruction: exercise course
Language: German

Frequency: each winter semester

Contact Hours: 2,00

Examination
Bilanzierung |

written exam / length of examination: 90 minutes, graded
Test Frequency:

each semester
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Operations Research (5 LP)

Module WIW-0246: Operations Research 5 ECTS/LP

Version 2.1.0 (since WS16/17)
Person responsible for module: Prof. Dr. Robert Klein

Learning Outcomes / Competences:

Hauptziel dieses Moduls ist es, Studierende mit den grundlegenden Methoden des Operations Research vertraut
zu machen und damit auf weiterfiihrende Veranstaltungen speziell im Cluster Business Analytics & Operations
vorzubereiten. Dazu z&hlen Veranstaltungen zum Produktions-, Logistik- und Dienstleistungsmanagement sowie

Studierenden in der Lage,
Fachbezogene Kompetenzen

« wesentliche Teilgebiete des Operations Research zu beschreiben und mdgliche Anwendungsfelder zu
identifizieren,

Zu beurteilen,
« einen modellgestltzten Planungsprozess zu erlautern.

Methodische Kompetenzen

* betriebswirtschaftliche Entscheidungsprobleme als mathematische Optimierungsmodelle zu formulieren,
« Arten von Optimierungsmodellen in Bezug auf ihre mathematischen Eigenschaften zu charakterisieren,
« geeignete heuristische und exakte Verfahren zur Lésung der Modelle zu identifizieren,

« die Verfahren exemplarisch (auch unter Einsatz von Tabellenkalkulationssoftware) anzuwenden.

Fachiibergreifende Kompetenzen

 Einsatzfelder mathematischer Modelle und Methoden fiir die Planung in Unternehmen zu identifizieren,
 Algorithmen nachzuvollziehen, zu analysieren und anzuwenden.

Schliisselkompetenzen

« Entscheidungsprobleme I6sungsadaquat abzugrenzen,
« in abstrakten Modellen und Algorithmen zu denken,
» sich komplexe Sachverhalte anhand von Beispielen zu erarbeiten.

Kurse im Umgang mit entsprechender Standardsoftware. Nach der erfolgreichen Teilnahme an diesem Modul sind die

« die Eignung entsprechender Methoden als Ansatz zur Lésung betriebswirtschaftlicher Entscheidungsprobleme

Workload:

Total: 150 h

45 h studying of course content through exercises / case studies (self-study)
30 h studying of course content using literarture (self-study)

33 h studying of course content using provided materials (self-study)

42 h lecture and exercise course (attendance)

Conditions: Credit Requirements:
Gute Kenntnisse in Mathematik in den Bereichen Aussagenlogik, schriftliche Prufung
Beweisfuhrung, Mengenlehre, lineare Algebra, Analysis in mehreren Variablen
sowie Grundkenntnisse in linearer Optimierung auf Bachelor- Niveau werden

vorausgesetzt.

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
4. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program

Valid Sommersemester 2026 - Printed 22.04.2026

390



Module WIW-0246

Parts of the Module

Part of the Module: Operations Research (5 LP) (Vorlesung)
Mode of Instruction: lecture

Language: German

Frequency: each semester

Contact Hours: 2,00

Literature:
Domschke, W.; A. Drexl, R. Klein und A. Scholl (2015): Einfuhrung in Operations Research. 9. Aufl., Springer-
Verlag, Berlin.

Domschke, W.; A. Drexl, R. Klein, A. Scholl und S. VoR (2015): Ubungen und Fallbeispiele zum Operations
Research. 8. Aufl., Springer-Verlag, Berlin.

Assigned Courses:

Operations Research (Vorlesung) (lecture)
*(in attendance) *

Part of the Module: Operations Research (5 LP) (Ubung)
Mode of Instruction: exercise course

Language: German

Frequency: each semester

Contact Hours: 2,00

Assigned Courses:

Operations Research (Ubung) (exercise course)
*(in attendance) *

Examination
Operations Research

written exam / length of examination: 60 minutes, graded
Description:

jedes Semester
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Module WIW-9800: Business and Information Systems
Engineering
Wirtschaftsinformatik 2

5 ECTS/LP

Version 4.0.0 (since WS23/24)
Person responsible for module: Professor Dr. Jan Muntermann

Contents:
siehe Teilmodule

Learning Outcomes / Competences:
Upon successful completion of this module, students will be able to

management

- Understand the basic functionalities of IT infrastructures in the context of computer networks
- Understand the structure of Internet-based communication systems and their classification in a layered architecture
- Differentiate digital technologies and their special characteristics from other technologies.

- Understand and differentiate inter-company information systems, especially in the area of customer relationship

- Understand the functionalities and IT architectures of electronic markets and digital platforms

- Knowledge and application of methods and procedures of business analytics to support business decisions.

Workload:

Total: 150 h

Conditions: Credit Requirements:
none written exam

Frequency: each summer semester |Recommended Semester:

Minimal Duration of the Module:

regulations of the study program

2. 1 semester[s]
Contact Hours: Repeat Exams Permitted:
4,00 according to the examination

Parts of the Module

Part of the Module: Vorlesung
Mode of Instruction: lecture
Language: German

Frequency: each summer semester
Contact Hours: 2,00
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Contents:
1. Introduction
2. digitization and information systems 1
3. digitization and information systems 2
4. IT infrastructures and computer networks
5 Internet-based communication systems
6. digital technologies
7. e-commerce and e-business
8 CRM systems
9. electronic markets and digital platforms
10. computer-aided decision support
11. Business Analytics 1
12. Business Analytics 2

13. repetition and exam preparation

Literature:

* Hansen, R.H.; Mendling, J.; Neumann, G. (2019) Wirtschaftsinformatik. 12. Auflage, De Gruyter Oldenbourg,

ISBN: 978-3-11058-734-0.

e Laudon, K. C., Laudon, J. P.; Schoder, D. (2015) Wirtschaftsinformatik — Eine Einfihrung Pearson, 3.

Auflage, Pearson, ISBN: 978-3-86894-269-9.

e Mertens, P.; Buxmann, P.; Hess, T.; Hinz, O.; Muntermann, J.; Schumann, M. (2023) Grundztige der

Wirtschaftsinformatik, 13. Aufl., Springer.

Assigned Courses:

Wirtschaftsinformatik 2 (Bachelor WIN Vorlesung & Ubung) (lecture + exercise)
*(in attendance) *

Part of the Module: Ubung

Mode of Instruction: exercise course
Language: German

Frequency: each summer semester
Contact Hours: 2,00

Assigned Courses:

Wirtschaftsinformatik 2 (Bachelor WIN Vorlesung & Ubung) (lecture + exercise)
*(in attendance) *

Examination
Wirtschaftsinformatik in Dienstleistungsbetrieben
written exam / length of examination: 90 minutes, graded
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Module WIW-9801: Introduction to Management Information 5 ECTS/LP
Systems
Wirtschaftsinformatik 1

Version 2.7.0 (since SoSel4)
Person responsible for module: Professor Dr. Jan Muntermann

Contents:
siehe Teilmodul

Learning Outcomes / Competences:
The main objective of this module is to provide students with essential challenges, topics, and methods of information
systems so that they can orient themselves fundamentally and make the content of subsequent courses more easily.

Upon successful completion of this module the students are able to
Subject-related competencies
- Internalize areas of responsibility in information systems and corresponding qualification requirements

- understand elements of business information systems, their interrelationships with each other, and with the
environment

- reproduce essential features of typical standard business software

Methodological skills

- create simple functional, data, and process models

- Carry out a rudimentary quantitative and qualitative benefit assessment of business information systems
- systematically plan the timeline of IT projects

Interdisciplinary skills

- Approach complex tasks in a goal-oriented manner

- think from multiple perspectives

- solve business problems using information technology

Soft Skills

- develop an awareness of the opportunities and risks of information technology from different perspectives
- communicate orally and in writing according to the situation/target group

- learn independently and sustainably

- reflect self-critically on experiences and learning outcomes, particularly from an ethical and sustainability perspective

Workload:

Total: 150 h

42 h lecture and exercise course (attendance)

40 h studying of course content using literarture (self-study)

30 h studying of course content through exercises / case studies (self-study)
38 h studying of course content using provided materials (self-study)

Conditions: Credit Requirements:
Voraussetzung fir eine erfolgreiche Teilnahme ist die Bereitschaft zur written exam
selbstandigen Vor- und Nachbereitung der Vorlesungen und Ubungen.
Dartber hinaus sind eine strukturierte Denkweise sowie mathematische
Grundkenntnisse von Vorteil.

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
1. 1 semester[s]
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Contact Hours: Repeat Exams Permitted:
4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Vorlesung

Mode of Instruction: lecture

Lecturers: Professor Dr. Jan Muntermann
Language: German

Frequency: each winter semester
Contact Hours: 2,00

Contents:

1. challenges, benefits, and qualification profile of information systems with a focus on
Interactions between digitization and society as well as research in information systems

2. business process management with a focus on process and data modeling with ARIS
3. business application systems with a focus on ERP systems and MSS

4. planning, development, and operation of information systems with a focus on software development and
scheduling

Literature:
Hansen, Robert Hans, Mendling, Jan und Neumann Gustaf: Wirtschaftsinformatik. 11. Auflage 2015. ISBN-10:
311033528X; ISBN-13: 978-3110335286

Mertens, Peter, Bodendorf Freimut et al.: Grundziige der Wirtschaftsinformatik. 11. Auflage 2012. ISBN-10:
3642305148; ISBN-13: 978-3642305146

Part of the Module: Ubung

Mode of Instruction: exercise course
Language: German

Contact Hours: 2,00

Contents:
Consolidation of specialized knowledge on the topics of the lecture and application of costing methods, process
modeling, data modeling, techno-economic investment evaluation, and project management, especially
scheduling, project management, in particular scheduling.

Examination
Wirtschaftsinformatik in Industrie- und Handelsbetrieben
written exam / length of examination: 90 minutes, graded
Test Frequency:
each semester
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Module WIW-9802: Information Systems and Business Modeling 5 ECTS/LP
Wirtschaftsinformatik 3

Version 3.0.0 (since WS15/16)
Person responsible for module: Prof. Dr. Daniel Veit

Contents:
siehe Teilmodul

Learning Outcomes / Competences:

After the successful completion of the module, students will understand the fundamentals of information systems and
their value for organizations. Students will also be able to analyze the impacts of information systems on processes,
organizations, and society. Based on these foundations, they will learn how to model and develop new IT products,
projects, business models, and processes using different techniques. This will allow students to plan, evaluate, and
leverage information systems not only in existing firms but also for entrepreneurial endeavors.

Workload:
Total: 150 h

Conditions: Credit Requirements:
A basic understanding of organizational processes and information systems in | Schriftliche Prufung
firms.

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
3. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

4,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Vorlesung: Information Systems and Business Modeling
Mode of Instruction: lecture

Language: English

Frequency: each winter semester

Contact Hours: 2,00

Contents:

=

Introduction

IS and Business Modeling

IS, Organization & Strategy 1

IS, Organization & Strategy 2

Business Models and Digital Entrepreneurship 1
Business Models and Digital Entrepreneurship 2
Lean Business Modeling

IS Sourcing

IT Project Management

Introduction to Business Process Management

. Business Process Model and Notation 1

. Business Process Model and Notation 2
Business Process Reengineering

Revision

© ©® NN

N =
PAw b= o
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Literature:
e Laudon und Laudon (2021). Management Information Systems: Managing the Digital Firm, Global Edition.
(17th ed.), Pearson.

° Maurya, A. (2022). Running Lean: Iterate from Plan A to a Plan That Works. (3rd ed.), Sebastopol, CA:
O'Reilly & Associates.

« Osterwalder und Pigneur (2010). Business Model Generation: A Handbook for Visionaries, Game Changers,
and Challengers. John Wiley & Sons.

« Dumas, M., Rosa, M. L., Mendling, J., and Reijers, H. (2018). Fundamentals of Business Process

Management. (2nd ed.), New York: Springer.

Part of the Module: Ubung

Mode of Instruction: exercise course
Language: English

Frequency: each winter semester
Contact Hours: 2,00

Examination
Wirtschaftsinformatik 3 (= Wirtschaftsinformatik und Unternehmensmodellierung)
written exam / length of examination: 90 minutes, graded
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Module INF-0005: Bachelor's Thesis 12 ECTS/LP
Bachelorarbeit

Version 1.0.0 (since WS17/18)
Person responsible for module:
Professorinnen und Professoren, die Module fur diesen Studiengang anbieten

Learning Outcomes / Competences:

Die Studierenden sind mit der wissenschaftlichen Methodik sowie Techniken der Literaturrecherche vertraut, sind

in der Lage, unter Anleitung praktische oder theoretische Methoden zur Bearbeitung eines vorgegebenen Themas
einzusetzen. Sie besitzen die Kompetenz, ein Problem der Informatik innerhalb einer vorgegebenen Frist weitgehend
selbstéandig mit wissenschaftlichen Methoden zu bearbeiten sowie die Ergebnisse schriftlich und mundlich verstandlich
und Uberzeugend darzustellen.

AuRerdem verfiigen die Studierenden Uber detailliertes und aktuelles Wissen auf dem Gebiet der Bachelorarbeit und
kénnen in Forschungs- oder Anwendungsprojekten auf diesem Gebiet aktiv mitarbeiten. Dazu haben sie die Fertigkeit
zur Analyse und Strukturierung von Problemstellungen auf dem Gebiet der Bachelorarbeit und die Fertigkeit zur
Entwicklung und Umsetzung von Lésungsstrategien. Sie kennen Vor- und Nachteile von Losungsalternativen, knnen
diese im jeweiligen Anwendungszusammenhang bewerten und geeignete Losungsalternativen sicher auswahlen.

Sie verstehen weiterfiihrende Konzepte, Methoden, Verfahren, Techniken und Technologien auf dem Gebiet der
Bachelorarbeit und kdnnen dieses Wissen in Forschungs- oder Anwendungsprojekten einbringen. Die Studierenden
haben die Fahigkeit, ihr Wissen auf dem Gebiet der Bachelorarbeit und verwandte Gebiete selbststéandig zu erweitern.
Dartiber hinaus kénnen die Studierenden grundlegende Strategien, Methoden und klare Vorstellungen entwickeln
Uber ihre Ziele und Prioritéaten, sie bewerten ihren personlichen Arbeitsstil und schaffen eine effiziente Nutzung ihrer
Ressourcen. Sie wenden Hilfsmittel und Techniken der Selbstorganisation an, die ihrem personlichen Arbeitsstil
entsprechen.

Schlisselqualifikationen: Fertigkeit zum logischen, analytischen und konzeptionellen Denken, Team- und
Kommunikationsfahigkeit, Durchhaltevermdgen, schriftliche und miundliche Darstellung eigener (praktischer oder
theoretischer) Ergebnisse, Fertigkeit der effizienten Ressourcennutzung, Einschétzung der Relevanz eigener
Ergebnisse, Grundsatze guter wissenschaftlicher Praxis, Fahigkeit zur Selbstreflexion und eines reflektierten
Arbeitsstils, Fertigkeit der versténdlichen, sicheren und iberzeugenden (schriftlichen und mundlichen) Darstellung von
eigenen und fremden (praktischen oder theoretischen) Ideen, Konzepten und Ergebnissen und deren Dokumentation,
Qualitatsbewusstsein, Akribie

Workload:
Total: 360 h
360 h preparation of written term papers (self-study)

Conditions:
Empfohlene Veranstaltungen werden vom jeweiligen Betreuer
bekanntgegeben.

Es wird empfohlen, vorher ein Seminar abgeleistet zu haben.

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
6. 1 semester[s]

Contact Hours: Repeat Exams Permitted:

0,00 according to the examination
regulations of the study program

Parts of the Module

Part of the Module: Bachelorarbeit
Language: German

Frequency: each semester
Contact Hours: 0,00
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Contents:
Entsprechend dem gewahlten Thema

Literature:

Die Festlegung der Literatur erfolgt abhangig vom konkreten Thema der Arbeit in Absprache mit dem Betreuer.

Examination
Bachelorarbeit

Bachelor's thesis, graded
Test Frequency:

when a course is offered
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Students
Vorkurs Informatik fiir Erstsemester

Module INF-0000: Pre-Course: Computer Science for First-Year 0 ECTS/LP

Version 1.2.0 (since WS19/20)
Person responsible for module: Prof. Dr. Robert Lorenz

Learning Outcomes / Competences:

Das Ziel des Kurses ist, dass man selbststandig, zligig und ohne Benutzung von Hilfsmitteln einfache kleine
Programme in einer imperativen Programmiersprache schreiben und ausfiihren kann. Diese Fahigkeit ist
eine Grundvoraussetzung fir den Beginn des Informatik-Studiums.

Remarks:
Der Vorkurs richtet sich an Studienanfanger der folgenden Studiengéange:

¢ Informatik

* Geoinformatik

» Wirtschaftsinformatik

* Ingenieurinformatik

* Medizinische Informatik

« Data Science

» Mathematik und Informatik

* Mathematik (mit Nebenfach Informatik)
¢ Physik (mit Nebenfach Informatik)

« Geographie (mit Nebenfach Informatik)
» Wirtschaftsmathematik

Eine Teilnahme ist nicht verpflichtend, wird aber unbedingt allen empfohlen, die keine oder nur ungeniigende
Vorkenntnisse in den Inhalten des Vorkurses haben. Der Kurs kann auch nur in Teilen besucht werden. Wer sich
nicht sicher ist, ob er den Kurs bendtigt, kann sich die Lehrmaterialien zu den einzelnen Themen herunterladen
und Ubungsaufgaben vorab zuhause bearbeiten. Wer mit Themen oder Ubungsaufgaben Schwierigkeiten hat
oder sich noch unsicher ist, sollte den zugehérigen Kursteil besuchen. Die Inhalte des Vorkurses werden in den
Grundlagenveranstaltungen der Informatik als bekannt vorausgesetzt.

Weitere Informationen finden sich auf der Internetseite zum Vorkurs:
https://www.uni-augsburg.de/de/fakultaet/fai/informatik/studienanfanger/vorkurs/

Workload:

Total: 42 h

12 h studying of course content using provided materials (self-study)
24 h exercise course (attendance)

6 h lecture (attendance)

Conditions: Credit Requirements:
none Es werden keine Leistungspunkte
vergeben
Frequency: annually Recommended Semester: Minimal Duration of the Module:
1. 0,04 semester[s]
Contact Hours: Repeat Exams Permitted:
2,00 none

Valid Sommersemester 2026 - Printed 22.04.2026

400



Module INF-0000

Parts of the Module

Part of the Module: Vorkurs Informatik flir Erstsemester
Mode of Instruction: lecture + exercise

Language: German

Frequency: annually

Contact Hours: 2,00

Contents:
In diesem Kurs werden Grundlagen der imperativen Programmierung besprochen und eingeubt. Die
Programmiersprache des Kurses ist C.

- Thema 1:
Kommandozeile, gcc, Programme kompilieren und ausfihren

- Thema 2:
Variablen, Konstanten, Wertzuweisungen, Rechenausdriicke, Ausgaben auf Kommandozeile (printf), der Datentyp
int

- Thema 3:
Fallunterscheidungen (if-else), Logische Ausdriicke, der Datentyp char, ASCII-Zeichensatz, Benutzung der
Standard-Bibliothek (ctype.h)

- Thema 4:
Wiederholungen (while, for), Typumwandlungen, Rundungen, der Datentyp double, Benutzung der Standard-
Bibliothek (math.h)

- Thema 5:
Funktionen

- Thema 6:
Felder

Literature:
« C Standard Bibliothek: http://www2.hs-fulda.de/~klingebiel/c-stdlib/
e The GNU C Library: http://www.gnu.org/software/libc/manual/html_mono/libc.html
e C Programmieren von Anfang an (H. Erlenkétter, rororo)
» Cvon A bis Z (J. Wolf, Rheinwerk Computing): http://openbook.rheinwerk-verlag.de/c_von_a_bis_z/
» C Coding Standard: https://users.ece.cmu.edu/~eno/coding/CCodingStandard.html

Assigned Courses:

Anpassungskurs in Java (exercise course)
*(online/digital) *
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Module INF-0221: Introduction to Scientific Work 0 ECTS/LP
Anleitung zu wissenschaftlichen Arbeiten

Version 1.0.0 (since WS15/16)
Person responsible for module:

Learning Outcomes / Competences:
Die Teilnehmer wissen, wie sie an wissenschaftliche Arbeiten heran gehen, welche Vorgehensweise sie ans Ziel fuhrt
und welche Maf3stabe gelten, damit ihre Arbeit als wissenschaftlich angesehen wird.

Remarks:
Dies ist eine freiwillige Veranstaltung und gibt keine ECTS-Punkte!

Workload:
Total: 15 h

Conditions:
none

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
1 semester[s]

Contact Hours: Repeat Exams Permitted:
1,00 none

Parts of the Module

Part of the Module: Anleitung zu wissenschaftlichen Arbeiten
Language: German

Frequency: each semester

Contact Hours: 1,00

Contents:
Begleitung bei der Anfertigung von Seminar-/Bachelor-/Master-/Diplomarbeiten und Dissertationen.

Assigned Courses:

Anleitung zu wissenschaftlichen Arbeiten
*(in attendance) *

Anleitung zu wissenschaftlichen Arbeiten
*(in attendance) *

Anleitung zu wissenschaftlichen Arbeiten Software- und Systems Engineering
*(online/digital) *
Anleitung zum wissenschaftlichen Arbeiten

*(in attendance) *

Anleitung zum wissenschaftlichen Arbeiten
*(in attendance) *

Anleitung zum wissenschaftlichen Arbeiten Quantum Computing
*(in attendance) *
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Module INF-0222: Advanced Seminar Computer Science 0 ECTS/LP
Oberseminar Informatik

Version 1.0.0 (since WS15/16)
Person responsible for module:

Learning Outcomes / Competences:

Im Oberseminar werden wissenschaftliche Themen z.B. in Form von Abschlussarbeiten oder Vortragen zu
Praxis-/Forschungs-/Projektmodulen vorgestellt und diskutiert. Die Studierenden erhalten somit Einblicke in
wissenschaftliches Arbeiten.

Remarks:
Dies ist eine freiwillige Veranstaltung und gibt keine ECTS-Punkte!

Workload:
Total: 30 h
30 h seminar (attendance)

Conditions:
none

Frequency: each semester Recommended Semester: Minimal Duration of the Module:
1 semester[s]

Contact Hours: Repeat Exams Permitted:
2,00 none

Parts of the Module

Part of the Module: Oberseminar Informatik
Mode of Instruction: seminar

Language: German

Frequency: each semester

Contact Hours: 2,00

Assigned Courses:

Oberseminar Biomedizinische Datenanalyse und Systemmodellierung
*(in attendance) *

Oberseminar Cybersecurity
*(hybrid/mixed) *

Oberseminar Data Engineering
*(hybrid/mixed) *

Oberseminar Datenbanken und Informationssysteme
*(hybrid/mixed) *

Oberseminar Diagnostische Sensorik
*(hybrid/mixed) *

Oberseminar Embedded Systems
*(hybrid/mixed) *

Oberseminar Human-Centered Multimedia
*(hybrid/mixed) *

Oberseminar IT-Infrastrukturen fir die Translationale Medizinische Forschung
*(online/digital) *

Oberseminar Informatik in der Medizintechnik
*(in attendance) *
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Oberseminar Intelligente Energiesysteme
*(in attendance) *

Oberseminar Intelligente Perzeption in Technischen Systemen
*(in attendance) *

Oberseminar Natural Language Understanding
*(hybrid/mixed) *

Oberseminar Organic Computing
*(online/digital) *

Oberseminar Quantenalgorithmik
*(hybrid/mixed) *

Oberseminar Resource Aware Algorithmics
*(in attendance) *

Oberseminar Selected Aspects of Machine Learning and Computer Vision
*(in attendance) *

Oberseminar Software- und Systems Engineering
*(online/digital) *

Oberseminar Theoretische Informatik
*(online/digital) *

Oberseminar Theorie verteilter und paralleler Systeme
*(in attendance) *

Oberseminar Vernetzte Systeme und Kommunikationsnetze
*(online/digital) *

Oberseminar zu Grundlagen Reaktiver Systeme
*(online/digital) *

Oberseminar zu Lehrprofessur fur Informatik
*(in attendance) *

Oberseminar zu Softwaremethodik fur verteilte Systeme
*(hybrid/mixed) *

Oberseminar zur Mechatronik
*(in attendance) *

Oberseminar zur Produktionsinformatik
*(online/digital) *

Oberseminar zur Regelungstechnik
*(online/digital) *

Oberseminar zur biomedizinischen Informatik
*(online/digital) *

Valid Sommersemester 2026 - Printed 22.04.2026 404



Module INF-0485

Module INF-0485: Interdisciplinary Lecture Series in Ethics and 0 ECTS/LP
Artificial Intelligence

Interdisziplindre Ringvorlesung in Ethik und Kunstlicher Intelligenz

Version 1.0.0 (since WS23/24)
Person responsible for module: Prof. Dr. Robert Lorenz

Learning Outcomes / Competences:
Die Teilnehmenden sollen ein grundlegendes Verstandnis von kiinstlicher Intelligenz (KI) und ihrem interdisziplinaren
Charakter erwerben.

Dabei werden verschiedene Ubergreifende Themen wie

« die Zusammenhange zwischen ethischen Uberlegungen, sowie technischen, rechtlichen und regulatorischen
Rahmenbedingungen,

« die Bedeutung von Transparenz und Erklarbarkeit von KI-Systemen,

 die Rolle von Kl in Bezug auf soziale Gerechtigkeit und Diskriminierung,

« die risikobasierte Bewertung von Kl-Entscheidungen

fur Kl in Theorie und Praxis dargestellt und aktuelle Losungen vermittelt und diskutiert.

Ausgehend von den technischen Voraussetzungen von Kl, liegt einer der Schwerpunkte der Ringvorlesung auf den
sozialen und gesellschaftlichen Auswirkungen von Kl. Es geht darum, die Frage nach der Vertrauenswirdigkeit der KI
zu problematisieren.

Die Teilnehmenden sollen dabei

« die ethischen Herausforderungen und Risiken im Zusammenhang mit KI-Anwendungen verstehen

« ethische Konzepte und Werte in realen KI-Anwendungen identifizieren

« kritisch Uber mdgliche Losungsansétze fur ethische Herausforderungen im Bereich Kl reflektieren

« das Konzept der Multiakteursverantwortung und Haftung bei KI-Entscheidungen verstehen

 die Bedeutung von Kompetenz-, Bildungs- und SensibilisierungsmaRnahmen in Bezug auf KI und Ethik
erkennen

« die Rolle von Ethikkommissionen und Ethikgremien bei der Bewertung von Kl-Projekten kennenlernen

« ethische Richtlinien fiir KI-Entwicklung und -Nutzung in ihrem zukinftigen beruflichen Kontext anwenden
kénnen

Remarks:
Die Ringvorlesung kann von Studierenden aller Bachelor- und Masterstudiengénge aus Informatik,
Wirtschaftwissenschafften, Jura, Philosopie und Ethik besucht werden.

Workload:
Total: 30 h
30 h lecture (attendance)

Conditions:
none Es werden keine Leistungspunkte
vergeben.

Credit Requirements:

Frequency: irregular (usu. winter
semester)

Recommended Semester:
from 1.

Minimal Duration of the Module:

1 semester[s]

Contact Hours:
2,00

Repeat Exams Permitted:
according to the examination
regulations of the study program
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Parts of the Module

Part of the Module: Interdisziplinare Ringvorlesung in Ethik und Kinstlicher Intelligenz
Mode of Instruction: lecture

Language: German

Frequency: irregular (usu. winter semester)

Contact Hours: 2,00

Contents:
Kunstliche Intelligenz in allen neuen Erscheinungsformen - von manchen verteufelt, von manchen hochgelobt.

In dieser Ringvorlesung beleuchten wir die neuen Mdéglichkeiten aus unterschiedlichsten Perspektiven wie Recht
und Technik, Theorie und Praxis, Ethik und Philosophie.

Dazu werden Kl-Expert:innen aus Augsburg, aber auch Gaste aus der weiteren KI-Community sprechen, zuhdren

und diskutieren.
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Science Students
Vorkurs Mathematik fur Informatiker

Module MTH-6025: Pre-Course: Mathematics for Computer 0 ECTS/LP

Version 1.0.0 (since WS20/21)
Person responsible for module: apl. Prof. Dr. Dirk Hachenberger
Prof. Dr. Tobias M6mke

Contents:
Dieser Vorkurs richtet sich an Studierende, die ihr Studium der Informatik in diesem Wintersemester beginnen und
deren Nebenfach nicht Mathematik ist. Er findet zwei Wochen vor dem Vorlesungsstart in digitaler Form statt.

Das Ziel dieses Kurses ist die Vermittlung von wichtigen Grundlagen, auf denen die beiden Vorlesungen "Diskrete
Strukturen und Logik" sowie "Mathematik fur Informatiker I" aufbauen.

Dazu gehoren insbesondere:

« die grundlegenden Beweisprinzipien

* logische Aussagen und deren Verkniipfungen
« Grundlagen der Mengenlehre

« Grundlagen uber Zahlen

« das Prinzip der vollstandigen Information

¢ der Umgang mit Summen und Produkten
 der Abbildungsbegriff

Remarks:

Die Teilnahme an diesem Kurs wird dringend empfohlen. N&here Einzelheiten zum organsatorischen Ablauf werden
zeitnah auf der Webseite https://www.uni-augsburg.de/de/fakultaet/mntf/math/prof/opt/aktuelles/vorkurs/ verfligbar
gemacht.

Workload:

Total: 42 h

Conditions:

none

Frequency: each winter semester Recommended Semester: Minimal Duration of the Module:
from 1. 0,04 semester([s]

Contact Hours: Repeat Exams Permitted:

2,00 none

Parts of the Module

Part of the Module: Vorkurs Mathematik fir Informatiker
Mode of Instruction: lecture + exercise

Language: German

Frequency: each winter semester

Contact Hours: 2,00
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