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Notes

You can choose between many compulsory elective subjects. However, not every compulsory elective subject is
offered every year. The attendance times and teaching forms of the compulsory electives offered may differ from
the general information on the 'Compulsory subject from Computer Science / Mechatronics / Mechanical
Engineering' in the study plan or on the module sheet. The information on the specific course in the current
module handbook always applies.

The forms of examination listed under order number '6' are to be understood as alternatives. The sole form of
examination is desemesterined and announced by the examiner at the beginning of the semester. If several forms
of examination are listed, the form of examination listed first is deemed to be the primary form.

The group sizes for the various course formats are planned according to the didactic concept and the specific
requirements of the respective teaching form. The group sizes and their abbreviations are listed below:

Abbreviations:

V60: Lecture with a group size of up to 60 participants

SV35: Seminar-based teaching with a group size of up to 35 participants

U20: Exercise with a group size of up to 20 participants

P15: Practical course with a group size of up to 15 participants

S15: Seminar with a group size of up to 15 participants

EDP-P20: IT-supported practical course with a group size of up to 20 participants

O O O O O O
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Development of competences Master Mechanical Engineering International

The Master's degree for the Master Mechanical Engineering International program is intended to provide an in-
depth scientific education that builds on the knowledge acquired in the Bachelor's degree program. Graduates
should be able to carry out essential activities in mechanical engineering/mechatronics independently and on
their own responsibility. The degree qualifies both for the higher civil service and for a doctorate.

The intended learning outcomes of the Master's degree programme are summarized on this page. The
contributions of the individual modules to these learning objectives can be found in the competence
development table on the following pages.

Intended learning outcomes 'Professional competences':

= Knowing the technical basics
Graduates know and understand the subject-specific fundamentals of mechanical engineering/mechatronics
and are able to apply this knowledge in a transdisciplinary and interdisciplinary manner.

= Scientific work
Graduates are familiar with the methods of scientific work in mechanical engineering. They are able to
systematically analyze technical issues, apply suitable methods and document their results in a comprehensible
manner.

=  Applying specialized principles
Graduates have applied their specialist knowledge in typical situations in the context of development projects
and can transfer this knowledge to new situations.

= Developing methods
Graduates are able to develop elementary and specialized methods for forecasting and verification and classify
them within a known evaluation framework.

= Evaluating results
Graduates are able to analyze and evaluate results considering the circular economy. Graduates can anticipate
evaluation schemes from other disciplines.

=  Planning in projects
Graduates are able to create project plans and solution concepts in their specialism and associated disciplines
that meet technical and professional standards. They can critically reflect on these, apply them to new situations
and represent them to others.
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Intended learning outcomes "Key competencies":

=  Self-management
Graduates can clearly define their own goals, set priorities and use their time resources efficiently.

=  Project planning
Graduates are able to design, plan, implement and evaluate projects under changing multi-criteria target
systems in a constructive, theoretically sound and reflective manner.

=  Working in an interdisciplinary team
Graduates are able to work as members of a diverse group. They are able to cooperate on an inter- and
transdisciplinary basis.

= Present content

Graduates are able to communicate the technical content and challenges of Mechanical Engineering clearly
and comprehensibly both with specialist colleagues and with a wider audience - including in foreign language
and intercultural contexts.

Intended learning outcomes 'Key competences':

= Self-management
Graduates can clearly define their own goals, set priorities and use their time resources efficiently.

=  Project planning
Graduates are able to conceptualize, plan, implement and evaluate projects under changing multi-criteria
target systems in a constructive, theoretically sound and reflective manner.

=  Working in an interdisciplinary team
Graduates are able to work as a member of a diverse group. They are able to cooperate on an inter- and
transdisciplinary basis.

=  Presenting content

Graduates are able to communicate technical content and challenges in mechanical engineering clearly and
comprehensibly both with specialist colleagues and with a wider audience - including in foreign language
and intercultural contexts.
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Competence development table Master Mechanical Engineering International
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e Smart Manufacturing Systems

Compulsory module: Smart Manufacturing Systems (M-MAOQ01-SMS)

Module Workload Credits Study sem. Frequency of the Duration
number 150 5 Winter offer 1 semester
01 semester yearly
Courses Contact time Self-study
Smart Manufacturing Systems 64h 86h
(2v 20)

Learning outcomes

After completing the module, students will be able to systematically analyze intelligent
manufacturing systems in the context of Industry 4.0, evaluate their potential and limitations
in a well-founded manner, select suitable technologies in a targeted manner and transfer
them to specific application scenarios. Students are able to understand, evaluate and
practically implement key technologies such as cyber-physical systems, loT, digital twins and
Al-supported decision-making.

With the successful completion of the module, students are able to ...

o systematically classify intelligent manufacturing systems by analyzing their
architecture, components and functionalities and evaluating their role in the digital
transformation of production.

e Evaluate the technological basis of intelligent production, in particular loT, Al, digital
twins and cyber-physical systems with regard to their possible applications and
efficiency potential in production.

e Apply data-driven analysis and optimization methods by collecting and analyzing
sensor data from manufacturing processes and using it for process improvements.

e Explain and adapt modern automation and control systems in production to enable
adaptive and self-optimizing manufacturing processes.

e Assess sustainability and security aspects of smart manufacturing, particularly with
regard to energy efficiency, resource conservation and data security.

e Develop interdisciplinary solutions for the digital transformation of manufacturing by
combining different technologies and evaluating their economic and technological
feasibility.

Content

The module deals with technologies and methods for the digitalization and automation of
manufacturing systems in the context of Industry 4.0.

In addition to the basic definition, the planning and implementation of intelligent
manufacturing systems in existing and new buildings will be considered.

The structure and use of digital twins in their various forms is analyzed. Technologies that act
as enablers of intelligent manufacturing systems such as loT, simulation, augmented reality,
blockchain, industrial security, connectivity & cloud computing, artificial intelligence are
discussed. Technologies that act as enhancers of intelligent manufacturing systems are also
presented, such as horizontal & vertical integration, modularization, decentralization,
product transparency.
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Through research- and project-based teaching using case studies that deal with topics from
the current state of technology and research, practical application of what has been learned

is ensured using current topics.

4 | Teaching methods Classroom teaching
Lectures with seminar-style teaching, guided project work
5 Prerequisites (for participation)
6 Forms of examination
portfolio audit
7 Requirements for the awarding of credit points
Passed exam
8 | Use of the module (in other degree programmes)
Master Mechanical Engineering, Master Mechatronics, Master Mechanical Engineering
International
9 | Importance of the grade for the final grade
5/ Sum of the weighted ECTS relevant to the examination
10 | Module coordinator and full-time lecturers
Prof. Dr. Jannis Sinnemann / Prof. Dr. Jannis Sinnemann
11 | Other information
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e Structural Optimization

Compulsory module: Structural Optimization (M-MI02-SO)

Module Workload Credits Study sem. Frequency of the offer Duration
number 150 5 winter yearly 1 semester
02 semester
1 | Courses Contact time Self-study
Structural optimization (2V 10U 1P) 64h 86h
2 Learning outcomes
Students are able to assess and successfully solve structural optimization tasks
(sizing/dimensioning, shape optimization, topology optimization) in a targeted manner. They
will be able to formulate the basic possibilities and limitations of the use of program systems
for structural optimization in operational practice. They can apply a modern program system
for structural optimization. In addition to this mathematical optimization of mechanical
structures, students develop new applications, such as lattice structures, generative design
and design automation. The focus is on the transformation into industrial applications.
3 Content
e Basic ideas of structural optimization
e Dimensioning/ sizing; shape optimization; topology optimization
e Grid structures
e Generative design
® Design Automation
4 | Teaching methods Classroom teaching
Seminar-based teaching, computer practicals, project work, group work
5 Participation requirements
6 | Forms of examination
Written exam (90 minutes; in in electronic or electronically supported form under supervision
at the university)
7 | Requirements for the awarding of credit points
Passed exam and successful participation in the practical (certificate)
8 | Use of the module (in other degree programs)
9 | Importance of the grade for the final grade
5/ Sum of the weighted ECTS relevant to the examination
10 | Module coordinator and full-time lecturers
Prof. Dr. Herms-Matthias Neges/ Prof. Dr. Herms-Matthias Neges
11 | Other information
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Project Management

Compulsory subject: Project Management (M-MI03-PM)

Module Workload Credits Semester Frequency of the Duration
number 150h 5 Winter offer 1 Semester
03 semester yearly
1 | Lecture Contact hours Self-study
Project Management (2V 20) 64h 86h

2 Learning outcomes

Students develop practical skills for planning project activities and leading technical teams in
order to successfully manage engineering projects.

After successful completion of this module, students will be able to

differentiate between the various project management methods (linear, agile, hybrid)
and assess them theoretically,

structure projects according to the waterfall model (based on PRINCE 2 and PMBOK)
(phase model),

recognize the need for different roles in linear project management,

evaluate, select and use instruments (e.g. Mind Map, Scamper, PESTEL, Stakeholder
Analysis, WBS, Gantt Chart) in the relevant project phases,

use different project management controlling instruments,

use the Scrum method in the context of agile management methods and explain the
entire process with its activities and roles,

analyze the dynamics of a project team (Team Management System) and initiate
measures to improve the team,

assess international project teams and recognize and correctly evaluate various cultural
phenomena.

3 Content

Fundamentals of project management

Factors of project success

Project initiation phase and environmental scanning

Work breakdown structure / analytic hierarchy process (AHP)
Resources and time planning

Risk management

Project implementation

Project management standards: PMI

Leading a project team by using team management systems
Basics of agile project management (Scrum)

Scrum versus waterfall project management

Controlling

Team management systems

Leadership in project calculation for project managers

4 | Teaching methods Classroom teaching
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In the lecture, the basics are taught on the basis of handwritten notes and digital slides. In the
exercise, solutions to typical tasks are presented and students are supported in developing
their own solutions.

5 Participation requirements
6 | Forms of examination
Semester project (presentation + discussion)
7 Requirements for the awarding of credit points
Passed exam
8 | Use oft he module (in other degree programs)
9 | Value of the grade for the final grade
5/ Sum of the weighted ECTS relevant to the examination
10 | Module coordinator and full-time lecturers
all lecturers
11 | Other Information
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e Advanced Dynamics

Compulsory subject: Advanced Dynamics (M-MAQ09-AD)

Module Workload Credits Study sem. Frequency of the offer Duration
number 150 h 5 WiSe yearly 1 semester
04
Courses Contact time Self-study
Advanced Dynamics 2V1U1P 72 h 78 h

Learning outcomes
Upon successful completion of this module, students will be able to:

¢ Understand and compare mechanical principles: Explain the fundamental differences,
advantages, and limitations of Newtonian and Lagrangian mechanics for analyzing
mechanical systems.

e Apply energy methods in mechanics: Utilize principles such as virtual work,
Castigliano's and Menabrea's theorems, and d'Alembert's principle in statics,
elastostatics, and kinetics.

e Formulate equations of motion: Derive and analyze equations of motion for
mechanical systems using both Lagrange's equations of the 1st and 2nd kind.

e Analyze vibrations of multi-degree-of-freedom systems: Perform modal analysis to
desemesterine natural frequencies and mode shapes of mechanical systems.

¢ Use computational tools effectively: Solve mechanical problems numerically,
leveraging computer-based methods to address complex scenarios in statics, dynamics,
and vibrations.

e Evaluate stability: Assess the stability of mechanical systems using energy-based
methods and interpret the implications for practical engineering applications.

This module equips students with theoretical understanding and practical skills for advanced
analysis of mechanical systems, preparing them for applications in design, research, and
optimization.

Content

Classification of mechanical systems, energy methods in statics (principle of virtual work),
stability analysis, energy methods in elastostatics (Castigliano's and Menabrea's theorems),
energy methods in kinetics (d'Alembert's principle, Lagrange's equations of the 1st and 2nd
kind), vibrations of multi-degree-of-freedom systems, modal analysis

Teaching methods

Lecture (partly as inverted teaching units), problem-oriented exercises, computer practical

Prerequisites (for participation)

Forms of examination

Semester project (including presentation+discussion)

Requirements for the awarding of credit points
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Passed exam and successful participation in the practical (certificate)

8 | Use of the module (in other degree programmes)
9 | Importance of the grade for the final grade
5/ Sum of the CP relevant to the examination
10 | Module coordinator and full-time lecturers
Prof. Dr. Ulrich Zwiers/ Prof. Dr. Ulrich Zwiers
11 | Other information

Gans, R. F.: Engineering dynamics: from the Lagrangian to Simulation, Springer
Yehia, H. M.; Rigid body dynamics: a Lagrangian Approach, Birkhduser
Schaum's Outline of Mechanical Vibrations

Fabien, Brian: Analytical System Dynamics: Modeling and Simulation
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Profile module: Intercultural Training (M-MI05-IT)

Module Workload Credits Study sem. Frequency of the Duration
number 150h 5 winter offer 1 semester
05 semester yearly
Courses Contact time Self-study
Intercultural training (2V 20) 64h 86h

Learning outcomes
Students can explain basic theories and concepts of culture, analyze them in different
contexts and apply them to intercultural issues.
After successfully completing the module, students are able to
e To describe the theories taught.
e Apply the theories to current issues.
e As well as transforming the knowledge gained in such a way that it can be applied to
new situations.

Content
This module aims to familiarize students with the various concepts of
culture, including intercultural competence - the
Ability to interact effectively with people from other cultures - the
common attitudes, values, goals and practices that a group
from historical, political and sociological perspectives.
This course draws on the theoretical perspectives of cultural experts
such as Hofstede, Hall, etc., who have developed theories and principles to
to interpret the basics of intercultural barriers. These concepts
provide a basic guide for dealing with different
situations and to avoid possible misperceptions in order to achieve better
achieve results in intercultural communication.
e Defining cultural competence and recognizing why it is important,
e to beinterculturally competent.
e Demonstrate knowledge of different cultural concepts,
e Develop intercultural sensitivity to recognize the difference between
ethnocentrism and ethnorelativism.
e Students will be able to compare their own culture with other cultures.
compare and contrast cultures.
e Developing an understanding of cultural differences and how these
can lead to conflicts and how these conflicts can be resolved.
e Use of intercultural training courses to develop a comprehensive
intercultural competence.

Teaching methods
Classroom teaching

Prerequisites (for participation)
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6 Forms of examination

Oral exam (20-40 minutes)

7 Requirements for the awarding of credit points
Passed exam

8 | Use of the module (in other degree programmes)

9 Importance of the grade for the final grade
5/ Sum of the weighted ECTS relevant to the examination

10 | Module coordinator and full-time lecturers
NN

11 | Other information
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e Product Lifecycle Management

Compulsory subject: Product Lifecycle Management, CAD/PLM (M-MI06-PLM)

Module Workload Credits Study sem. Frequency of the offer Duration
number 150 5 Summer yearly 1 semester
06 semester
1 | Courses Contact time Self-study
Product Lifecycle Management, 64h 86h
CAD/ PLM (1V 10 2P)

2 | Learning outcomes

Students are able to develop and solve non-trivial design tasks from industrial practice using
modern CAD systems in a targeted manner and in line with requirements. They will be able to
assess the use of computers during concept development and product qualification. You will
be able to correctly classify the functions and significance of product lifecycle management
(PLM) and apply product data management systems (PDM) in semesters of a PLM strategy.

3 Content

- Basic lengths (product life cycle, PDM/PLM)

- Object management (objects, attributes and relationships, access rights management,
versioning of PLM objects)

- Classification and organization systems (item number systems, product classification, item
characteristic list)

- Structure management (product structure and product breakdown, bill of materials (BoM),
product data views)

- Variant and configuration management (management of product variants, configurations
and validities, product configurators)

- Implementation/integration projects

4 | Teaching methods Classroom teaching
Seminar-based teaching, computer practicals, project work, group work

5 | Prerequisites (for participation)

6 | Forms of examination
Written exam (120 minutes; in in electronic or electronically supported form under
supervision at the university)

7 Requirements for the awarding of credit points
Passed exam and successful participation in the practical (certificate)

8 | Use of the module (in other degree programmes)

9 | Importance of the grade for the final grade
5/ Sum of the weighted ECTS relevant to the examination

10 | Module coordinator and full-time lecturers
Prof. Dr. Herms-Matthias Neges/ Prof. Dr. Herms-Matthias Neges

11 | Other information
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e Smart Robotics

Profile module: Smart Robotics (M-MAQ9-SR)

Module Workload Credits Study sem. Frequency of the Duration
number 150h 5 Summer offer 1 semester
07 semester yearly
1 | Courses Contact time Self-study
Smart Robotics (2V 20) 64h 86h

2 | Learning outcomes
Students are able to create concepts for intelligent robot-based automation solutions. They
are able to take into account current communication concepts as well as learning algorithms.
This enables students to realize partially or fully autonomous, stationary and mobile robots
from the application spectrum of service robotics to industrial robotics.
After completing the module, students will be able to:
e apply basic procedures for intelligent systems safely: Understanding of
parameterization of algorithms and cause-effect relationships.
¢ Analyze and explain the relationships between searching and planning: Apply
search and planning algorithms to control technical systems.
¢ Reduce complexity: Knowledge of complexity reduction methods for problems that
cannot be fully described.
¢ Design self-learning systems: Understanding of cause-effect relationships,
probalistics, parameter variation and dealing with uncertainty of technical systems.
e Using Computer Science tools in an engineering context: Mathematical methods for
analysis, calculation and visualization.
e assess technical problems holistically: Consideration of mechanical, functional and
safety requirements.

3 Content

Introduction to the basic questions that an intelligent system must answer, using robotics as
an example. Where am 1? Where should | go? How do | get there?

To answer these questions, we will first explain how a technical system "searches" and "plans".
It then looks at how uncertainty can be compensated for by applying probability theory. In
order to improve the basis for the assumptions of probability theory, "probalistic perception"
is introduced. This in turn enables the technical system to carry out "probalistic decision-
making processes". To ensure that the systems are able to optimize themselves dynamically to
changing target systems, the topics of "optimal control", reinforcement learning and machine
learning are discussed in depth in the last third of the course.

4 | Teaching methods Classroom teaching

In the lecture, the basics are taught on the basis of handwritten notes and digital slides. In the
exercise, solutions to typical tasks are presented and students are supported in developing
their own solutions.

5 | Prerequisites (for participation)

6 Forms of examination
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Written exam (of 120 minutes; in written form under supervision at the university)

7 Requirements for the awarding of credit points
Passed exam
8 | Use of the module (in other degree programmes)
9 | Importance of the grade for the final grade
5/ Sum of the weighted ECTS relevant to the examination
10 | Module coordinator and full-time lecturers
Prof. Dr. Daniel Schilberg/ Prof. Dr. Daniel Schilberg
11 | Other information

Russell & Norvig, Al: A Modern Approach

Siegwart et al: Autonomous Mobile Robots

Goodfellow et al: Deep Learning

Springer Handbook of Robotics, Siciliano, Bruno, Khatib, Oussama (Eds.), Springer Verlag,
ISBN 978-3-540-38219-5

Integrative Production Technology for High-Wage Countries, Brecher, Christian (Ed.), Springer
Verlag, ISBN 978-3-642-21067-9

Industrial robots, Woflgang Eber, Hanser Verlag, ISBN 978-3-446-41031-2

Robot gripper, Stefan Hesse et.al, Hanser Verlag, ISBN 3-446-22920-5

Grippers in motion Andreas Wolf, Ralf Steinmann, Hanser Verlag, ISBN 3-446-22932-9
Fundamentals of handling technology, Stefan Hesse, Hanser Verlag, ISBN978-3-446-40473-1
Service Robot Visions, Rolf Dieter Schraft et. Al, Hanser Verlag,ISBN 3-446-22840-3

Machine Learning, Kevin P. Murphy, MIT Press, ISBN 978-0-262-01802-9

Intelligent Robotics and Applications, LNAI 7102 ff., Springer Verlag
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e Structural Health Monitoring

Compulsory module: Structural Health Monitoring (M-MAQ09-SHM)

Module Workload Credits Study sem. Frequency of the offer Duration
number 150h 5 SoSe yearly 1 semester
08
Courses Contact time Self-study
Structural Health Monitoring 64h 86h
(2v 2P)

Learning outcomes

After completing the module, students should have internalized the underlying concept of
structural health monitoring and be able to present, explain and reflect on it. They will have
become familiar with various methods of structural health monitoring, the physical principles
and advantages and disadvantages of the individual methods, and will be able to reproduce,
explain, apply and analyze them. Students will be able to place structural health monitoring
approaches in a wider context of engineering and life cycle analysis. In particular, they will be
able to independently compare and select suitable methods for structural monitoring
problems, outline the basic procedure and evaluate existing structural health monitoring
concepts.

Content

The underlying concept of Structural Health Monitoring (SHM) is introduced and SHM methods
are categorized according to objectives and physical phenomena. The basic structure and the
necessary steps for a meaningful SHM system are discussed.

At the beginning, mathematical and mechanical basics that are essential for understanding
various methods of SHM are repeated and developed. In particular, there is an introduction to
oscillations and waves as well as an overview of ill-posed inverse problems and ways of solving
these problems.

Based on this, various SHM methods are discussed in detail. In particular, this concerns
vibration-based methods, strain-based methods, acoustic emission, load monitoring, active
wave-based methods and methods based on electromechanical impedance. In addition to
explaining the physical principles and method-specific features, students will develop
approaches to data processing and metrological implementation using numerical and
experimental application examples. Students' own developments and implementations in
teams as part of course-related tasks enable them to consolidate the theoretical content.

The knowledge acquired and the stumbling blocks in practical implementation are placed in
the wider context of condition monitoring and life cycle analysis.

Teaching methods Classroom teaching

In the lecture, the basics are taught on the basis of digital slides, blackboards, simulations and
live experiments. In the practical training, practical placement, internship, the focus is on
independent implementation of exemplary applications in the laboratory. The course can be
held in English.

Prerequisites (for participation)

Forms of examination

Oral exam (20-40 minutes)
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7 Requirements for the awarding of credit points
Passed exam and certificate (successful completion of the semester-accompanying task to
develop own SHM solutions in a team including final presentation and discussion)
8 | Use of the module (in other degree programmes)
Mechatronics
9 | Importance of the grade for the final grade
5/ Sum of the weighted ECTS relevant to the examination
10 | Module coordinator and full-time lecturers
Prof. Dr. Inka Mueller/ Prof. Dr. Inka Mueller
11 | Other information

Literature:

Farrar, C.R.; Worden, K.: Structural Health Monitoring - A Machine Learning Perspective,
Wiley, 2013

Balageas, D.; Fritzen, C.-P. & Gliemes, A. (Eds.): Structural Health Monitoring Wiley-iSTE, 2006
Giurgiutiu, V.: Structural Health Monitoring: with Piezoelectric Wafer Active Sensors Elsevier
Science, 2014

Wenzel, H.: Health Monitoring of Bridges, Wiley, 2009

Further literature in the lecture
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¢ Profile module

You choose a profile module from the elective catalogs of the Master Mechanical Engineering or Master
Mechatronics degree programs.

You choose an elective subject from the elective catalogues of the Master Mechanical Engineering or Master
Mechatronics degree programs.
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e German as a foreign language

Compulsory subject: German as a Foreign Language (M-MI10-GFL)

Module Workload Credits Semester Frequency of Duration/
number/Modul 150 5 1st or 2nd/ offer/Haufigkeit des Dauer
-nummer / Angebots 1 Semester
1./2.
10 Semester So5e
Course/Lehrveranstaltung Contact Self-study Planned group
GEL hours/ hours/Selbst- size/Geplante
studium Gruppengrofe
45 Kontakt- )
stunden 86h u20
64 h

Learning Outcomes/Lernergebnisse
Competencies/Kompetenzen

This course provides international students with basic German language skills at CEFR level A2-
B1 for everyday life, academic study, and simple professional communication. Students acquire
general German vocabulary as well as selected basic terminology from the field of mechanical
engineering. The course emphasizes the practical use of German in typical everyday, academic,
and study-related contexts.

After completing the module, students will be able to:

e understand and use basic German in everyday, academic, and simple professional
contexts, particularly in mechanical engineering,

e communicate in common daily and study-related situations using basic grammatical
structures and vocabulary,

e identify and understand key information in simple technical texts, instructions, and
documentation,

e produce short, clear, and structured written texts related to everyday and study
contexts.

Dieser Kurs vermittelt internationalen Studierenden grundlegende Deutschkenntnisse auf
Niveau A2-B1 des Gemeinsamen Europadischen Referenzrahmens (GER) fiir Alltag, Studium
und einfache berufliche Kommunikation. Die Studierenden erwerben allgemeinen Wortschatz
sowie ausgewadhlte grundlegende Fachbegriffe aus dem Bereich Maschinenbau. Der Kurs legt
besonderen Wert auf die praktische Anwendung der Sprache in typischen Alltags- und
Studiensituationen.

Nach Abschluss des Moduls konnen die Studierenden:

e grundlegende deutsche Sprachstrukturen und Wortschatz in alltdglichen,
akademischen und einfachen beruflichen Kontexten verstehen und anwenden,
insbesondere im Bereich Maschinenbau,

e intypischen Alltags- und Studiensituationen mindlich und schriftlich kommunizieren,
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e zentrale Informationen in einfachen technischen Texten, Anleitungen und
Dokumentationen identifizieren und verstehen,

e kurze, klare und strukturierte Texte zu alltags- und studienbezogenen Themen
verfassen.

3 | Contents/Inhalte

e Communication at university and in daily life.

e Oral and written communication in simple professional situations.

e Grammar for speaking and writing (tenses, sentence structure and word order).
e Basic vocabulary in mechanical engineering and economics.

e Reading and understanding simple technical texts and documentation.

e Writing short, clear and structured texts.

e Discussing current topics in mechanical engineering and economics.

e Kommunikation an der Hochschule und im Alltag.

e Mindliche und schriftliche Kommunikation in einfachen beruflichen Situationen.

e  Grammatik flir die Kompetenzen Sprechen und Schreiben (Zeiten, Satzbau,
Wortstellung).

e  Grundwortschatz Maschinenbau und Wirtschaft.

e Lesen und Verstehen einfacher technischer Texte und Dokumentationen.

e Schreiben von kurzen, klaren und strukturierten Texten.

e Besprechung aktueller Themen aus den Bereichen Maschinenbau und Wirtschaft.

4 | Forms of teaching/ Lehrformen
Seminar lesson
Seminaristischer Unterricht

5 Prerequisites/ Teilnahmevoraussetzungen
Recommended level of proficiency: Level A2 according to the Common European Framework
of Reference for Languages (CEFR)

Empfohlene inhaltliche Teilnahmevoraussetzung: Niveau A2 gemall des Gemeinsamen
Europaischen Referenzrahmens (GER)

6 | Form of examination/Prifungsform

Written examination (under supervision at the university)

Klausurarbeit 60 Minuten (in schriftlicher Form unter Aufsicht in der Hochschule)

Bonus regulation:

The module coordinator may offer voluntary preparatory work in accordance with §9a of the
Master's examination regulations. At the beginning of the lecture period, students will be
informed about how this voluntary work is to be carried out.

Bonusregelung:
Freiwillige Vorleistungen gemdR §9a Master-Rahmenprifungsordnung kénnen von der

Modulverantwortlichen angeboten werden. Zu Beginn der Vorlesungszeit werden die
Studierenden dartber informiert, wie diese freiwilligen Vorleistungen zu erbringen sind.

7 | Prerequisites for the award of credit points/ Voraussetzungen fiir die Vergabe von
Kreditpunkten
Passed exam/Bestandene Priifung
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8 | Use of the module (in other study programmes)/ Verwendung des Moduls (in anderen
Studiengdngen)
9 | Value of the grade for the final grade/ Stellenwert der Note fiir die Endnote
5/ Total of the weighted ECTS points relevant for the examination
5/ Summe der gewichteten prifungsrelevanten ECTS
10 | Module coordinator and full-time lecturer
Modulbeauftragte/r und hauptamtlich Lehrende
11 | Further information/ Sonstige Informationen

The teaching and learning materials are available in the Moodle learning unit "German as a
Foreign Language".

Die Lehr- und Lernmaterialien sind in der Moodle-Lerneinheit ,,German as a Foreign
Language” verfligbar.
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e Project work engineering practice

Project work engineering practice (M-MAOQ7-PI)

Module Workload Credits Study sem. Frequency of the Duration
number 150 h 5 Winter offer 1 semester
11 semester or each semester
summer
semester
1 | Courses Contact time Self-study
Project work engineering practice 48 h 102 h
(39)

2 Learning outcomes

Students are able to apply engineering knowledge and methods to complex practical tasks and
independently develop technical solutions. They are able to apply basic principles of scientific
work and document them in a project-related manner. After successfully completing the
module, students are able to work on a scientific project, also in a team. They will be able to
apply the theoretical knowledge they have acquired so far in a practical and solution-oriented
manner.

Students are able to apply the basics of project management (project philosophy, objectives,
success and failure criteria, process and schedule management, resource planning, etc.) and
to assess and influence team development (team analyses, team roles, group dynamics and
hierarchy, team development methods, team interaction and conflict management, etc.).

3 Content

1. independent processing of a practical project as individual or group work as a subtask
within a study group, team

2. writing a semester paper / essay / thesis on a scientific basis

Project topics are assigned according to the main areas of research of the individual
laboratories.

It is not permitted to complete the extended development project with a second topic that is
different from the first part of the project.

4 | Teaching methods Classroom teaching

5 | Prerequisites (for participation)

6 Forms of examination

Semester project (presentation + discussion)

7 | Requirements for the awarding of credit points
Passed exam

8 | Use of the module (in other degree programmes)
Master Mechanical Engineering, Master Mechatronics, Master Mechanical Engineering
International

9 | Importance of the grade for the final grade
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5/Sum of the weighted ECTS relevant to the examination

10

Module coordinator and full-time lecturers
all lecturers
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e Extended project work

Extended project work (M-MAO08-EP)

Module
number

12

Workload
300h

Credits
10

Study sem.

WiSe u.
SoSe / SoSe
u. WiSe

Frequency of the
offer

each semester

Duration

2 semester

1 Courses

Project work engineering practice

Contact time
96 h

Self-study
304 h

(39)

Learning outcomes

Students are able to apply engineering knowledge and methods to complex practical tasks and
independently develop technical solutions. They are able to apply basic principles of scientific
work and document them in a project-related manner. After successfully completing the
module, students are able to work on a scientific project, also in a team. They will be able to
apply the theoretical knowledge they have acquired so far in a practical and solution-oriented
manner.

Students are able to apply the basics of project management (project philosophy, objectives,
success and failure criteria, process and schedule management, resource planning, etc.) and
to assess and influence team development (team analyses, team roles, group dynamics and
hierarchy, team development methods, team interaction and conflict management, etc.).

Content

1. independent processing of a practical project as individual or group work as a subtask
within a study group, team

2. writing a semester paper / essay / thesis on a scientific basis

Project topics are assigned according to the main areas of research of the individual
laboratories.

It is not permitted to complete the extended development project with a second topic that is
different from the first part of the project.

Teaching methods Classroom teaching

Prerequisites (for participation)

Forms of examination
Semester project (presentation + discussion)

Requirements for the awarding of credit points
Passed exam

Use of the module (in other degree programmes)
Master Mechanical Engineering, Master Mechatronics, Master Mechanical Engineering
International

Importance of the grade for the final grade
10/ Sum of the weighted ECTS relevant to the examination

10

Module coordinator and full-time lecturers
all lecturers

11

Other information
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¢ Individual profiling
Specialization modules in related subject areas
Department of Department of Mechatronics and Mechanical Engineering

The module descriptions of the following courses can be found in the module handbook of the Master's degree
program: "Master of Mechanical Engineering":

. Advanced CAE
. Computational Fluid Dynamics
° Industrial Big Data

° Mehrkorpersimulation

The module descriptions of the following courses can be found in the module handbook of the Master's degree
program: “Master Mechatronics”:

° Mechatronische Systeme und Simulation

° Numerische Methoden
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Specialization modules in related subject areas
Department of Electrical Engineering and Computer Science - Master Electrical
Engineering degree programme

The module descriptions of the following courses can be found in the module handbook of the Master's degree
program: "Master Electrical Engineering":

Aktorik und Leistungselektronik

Energieinfrastruktur und Mobilitat

Industrie 4.0

Kontruktion und Bau von Elektroversuchsfahrzeugen

Department of Electrical Engineering and Computer Science - Master of Computer
Science degree programme

The module descriptions of the following courses can be found in the module handbook of the Master's degree
program: "Master Computer Science".

° Informatik

° IT-Plattformen Development und Digitale Zwillinge
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e Master's degree

Master's degree (NIESENIBIKG)

Module Workload Credits Study sem. Frequency of the offer Duration
number 900h 30 (25+5) 3rd At any time 1 semester
13 semester
1 | Courses Contact time Self-study
MA: Master’s thesis Oh 900h
KO: Colloquium

2 Learning outcomes

MA and CO: After successfully completing the module, students are able to define a challenging
scientific problem from the subject area of the master's degree programme and classify it in
existing theories. They can independently draw up a time or project plan for their thesis and
implement this as a basis for structured processing within the specified period.

Students are able to research and evaluate relevant literature / readings and, on this basis,
identify, critically reflect on and apply suitable methods from the knowledge acquired during
their studies. They present their results in a colloquium to the examiner and an interested
specialist audience, discuss them critically and draw well-founded conclusions.

3 Content

Students work independently on a research topic, which is desemesterined in consultation with
the subject-specific examiner. They apply scientific methods to investigate a problem from the
subject area of the master's degree programme. The topics are either assigned according to the
main areas of research of the individual laboratories or are brought in by the students from an
industrial context.

4 | Teaching methods

As part of the module, students deal intensively with the activities of an engineer. The master’s
thesis is a scientific work that goes beyond manual activities, includes planning and conceptual
components and requires the student to apply known knowledge to solve a previously unsolved
problem, thereby contributing to the general gain in knowledge. It thus reflects the broad
spectrum of job vacancies in professional life and represents an engineering activity.

Each student works on an individual subject-related task in independent individual work. Each
participating person is assigned a subject-specific examiner who is matched to the specific topic.

5 | Prerequisites (for participation)
The prerequisites (for participation) can be found in the currently valid degree program
examination regulations.

6 | Forms of examination
Master’s thesis: Written thesis (25 ECTS)
colloquium: presentation (20 minutes) with oral examination (20-40 minutes) (5 ECTS)

7 | Requirements for the awarding of credit points
Passed exam

8 | Use of the module (in other degree programmes)

9 | Importance of the grade for the final grade
30/ Total of examination-relevant ECTS

10 | Module coordinator and full-time lecturers
PA chairperson; responsible professors

11 | Other information
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