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The courses are designed for the following group sizes:
Lectures: 70-80 students

Seminar-based teaching: 35 students

Language courses: 25-30 students

Laboratory: according to respective laboratory capacity

Note on the modules:

The modules usually last one semester. The "Semester of study" section indicates the respective se-
mester. If a module spans two consecutive semesters, both semesters are indicated in the above sec-
tion. All modules of the programme are usually offered every semester; compulsory elective and ad-
vanced courses may be an exception. These may be cancelled if the legally prescribed minimum num-
ber of registered participants is not reached. Examinations are generally graded on a scale from 1 ("very
good") to 5 ("unsatisfactory"). The exception to this are the courses marked as "ungraded examination
performance” (UPL) in the special section of the study and examination regulations and in this module
handbook. These are graded as "pass" or "fail", cf. § 24 (1, 2) SPO.

Note on the length of written work:

A bachelor's thesis typically comprises 50-80 pages. Project work typically comprises 40-60 pages, alt-
hough other artefacts may also be defined in advance as the expected project outcome. Term papers
typically comprise 20-40 pages.

LIST OF ABBREVIATIONS

CP Credit Point according to ECTS (1 CP corresponds to 25-30 working
hours.
this document, the workload calculations are shown with the maximum

possible workload. They may also be

lower.)
ECTS European Credit Transfer and Accumulation System
PLH Examination performance Term paper
PLK Examination performance written examination
PLM Oral examination
PLP Examination performance Project work
PLR Examination performance Presentation
PLS Examination performance: Term paper
PLT Examination performance thesis
PVL Preliminary examination
PVL-BVP Preliminary examination for the bachelor's preliminary examination
PVL-BP Preliminary examination for the Bachelor's examination
PVL-MP Preliminary examination requirement for the Master's examination
PVL-PLT Preliminary examination requirement for the thesis
STA1 First stage of studies
STA2 Second stage of study
SWS Semester weekly hour(s)
UPL Unmarked examination
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Compulsory module / First stage of study

1. Fundamentals of Mechanical Engineering

"Fundamentals of Mechanical Engineering”

Reference number

BWI10001

Semester 1st semester
Level Entry level
Credits 5

SWS 4

Related courses

BWI10002 Technical Mechanics
BWI10003 Introduction to Design Engineering

Recommended prerequisites

Upper secondary level mathematics

Examination type(s), examination
duration (only for PLK/PLM)

PLK (90 minutes) Module examination

Language

German

Module coordinator

Prof. Dr.-Ing. Jakob

Lecturers

Technical Mechanics: Dr Frank
Introduction to Design Engineering: Prof. Dr.-Ing. Jakob

Curriculum assignment

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — Compulsory subject,
1st semester

Teaching methods used in the
module's courses

Lectures with exercises

Objectives

Students will master the basic knowledge of these disciplines.
They will be able to apply this knowledge correctly in the devel-
opment and optimisation of products and in the creation and op-
timisation of manufacturing facilities.

Technical mechanics:

Students will master the basic concepts and methods of tech-
nical mechanics and learn about the applications of statics and
strength of materials as well as their specific procedures.

Introduction to design engineering:

Participants will be able to find design solutions based on sim-
ple tasks. They will be able to read complex technical drawings
and create simple technical drawings. Participants will be able
to apply the design principles of material-locked component
connections.

Interdisciplinary
Qualification objectives

The module contributes to:
e Social skills
o Communication skills in a technical context
e Self-reflection
e Teamwork

Contents

Technical mechanics:

e Physical fundamentals of mechanics (force, torque, etc.)

e Plane force systems, internal forces and moments, trusses,
line loads

e Introduction to strength of materials

Introduction to design engineering:
e Fundamentals of technical drawing, standards, technical
drawings as information carriers
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e Component tolerances and fits

o Material-based component connections

e Methods for creative problem solving and evaluating solu-
tion variants

Technical mechanics:
Gabbert, U., Raecke, I. (2021): Technical Mechanics for Indus-
trial Engineers. Hanser: Munich.

Introduction to Design Engineering:

e Hoischen, H.; Fritz, A. (2018): Technical Drawing. Cornel-
sen: Berlin.

o VDI Guideline 2221: Development of Technical Products
and Systems (2019). Beuth: Berlin.

Literature e VDI Guideline 2222: Design Methodology (1997). Beuth:
Berlin.
o Naefe, P.; Luderich, J. (2020): Design Methodology for
Practice: Current Methods in Product Development. Sprin-
ger Vieweg: Wiesbaden.
e Spura, C,; Fleischer, B.; Wittel, H.; Jannasch, D. (2025):
Roloff/Matek Machine Elements: Standardisation, Calcula-
tion, Design. Springer Vieweg: Wiesbaden.
e Jorden, W.; Schitte, W. (2017): Form and position toler-
ances: Handbook for study and practice. Hanser: Munich.
Workload: 5 ECTS x 30 hours = 150 hours.
W Attendance time: 4 hours per week x 15 weeks = 60 hours
orkload . . . .
Preparation/follow-up, exercises, preparation and completion of
the examination: 90 hours.
Slides, blackboard notes, projector, simulations, audience re-
Media sponse techniques, instructional videos, university e-learning

platform (Moodle), inverted classroom
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2. Fundamentals of engineering

"Fundamentals of Engineering”

Reference number

BWI10004

Semester 1st semester
Level Entry level
Credits 5

SWS 4

Related courses

BWI10005 Materials Science
BWI10006 Introduction to Physics

Examination type(s), examination
duration (only for PLK/PLM)

Materials Science: PLK (45 minutes)
Introduction to Physics: UPL

Recommended prerequisites

Good school knowledge of mathematics

Language of instruction

German

Module coordinator

Prof. Dr.-Ing. Mazilu-Eyaz

Lecturers

Materials science: Prof. Dr.-Ing. Mazilu-Eyaz
Introduction to Physics: Dr Frank

Curriculum assignment

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — Compulsory subject
1st semester

Teaching methods used in the
module's courses

Materials Science: Lecture with exercises
Introduction to Physics: Seminar

Objectives

Materials science:

Students will learn about the concepts, methods and technical
possibilities of modern materials technology as a key discipline
in the global field of engineering. Basic skills for understanding
and working with materials are taught. Participants will be able
to competently address simple materials science questions,
such as the structure of materials, materials testing, materials
designations, heat treatment and its effects on the material
structure and its properties.

Introduction to physics:

Students recognise and understand fundamental physical rela-
tionships and are able to analyse and mathematically solve sim-
ple electrical engineering problems.

Interdisciplinary
Qualification objectives

The module contributes to:
e Teamwork: Solving tasks in groups
e Social skills:
Presenting and explaining solutions
e Self-reflection:
Reflecting on feedback on the presentation

Materials science
Introduction to materials science, lecture (introduction — atom —
structure — microstructure — component)

Contents . .
Introduction to physics
Quantities and units, technical calculations, forces, electrical
components, simple physical systems, electrical networks and
their modelling
Materials Science:
e Bargel, H., Schulze, G. (2012): Materials Science (VDI
Literature book). 9th edition, Springer: Dordrecht.

e Hornbogen, E., Jost, N. (2005): Questions, Answers, Terms
on Materials. 5th edition, Springer: Dordrecht.
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Introduction to physics:

e Hagmann, G. (2017): Fundamentals of Electrical Engineer-
ing. Aula: Wiebelsheim

e Hering, Ekbert; Martin, Rolf; Stohrer, Martin. Physics for En-
gineers. Springer-Verlag, 12th edition, 2016.

Workload: 5 ECTS x 30 hours = 150 hours
Attendance time: 4 hours per week x 15 weeks = 60 hours

Workload . ) . .
Preparation/follow-up, exercises, preparation and completion of
the examination: 90 hours.

Media Blackboard, overhead projector, projector, simulations, experi-

ments, peer instruction, audience response techniques
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3. Mathematics

"Mathematics"

Reference number

BWI10007

Semester 1st semester
Level Entry level
Credits 5

SWS 4

Related courses

BWI110008 Mathematics 1

Examination type(s), examination
duration (only for PLK/PLM)

PLK (90 minutes) Module examination

Recommended prerequisites

Good school knowledge of mathematics

Language

German

Module coordinator

Prof. Dr. Galler

Lecturers

Mathematics 1: Prof. Dr. Galler, Dr. Heinemeyer, Dr. Frank

Curriculum assignment

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — Compulsory subject
1st semester

Teaching methods used in the
module's courses

Lecture with exercises

Objectives

Contribution to the qualification objectives of the pro-
gramme:

Students will learn the fundamentals of mathematics that are re-
quired in economics, engineering and all natural science disci-
plines, i.e. linear algebra and differential and integral calculus
for one variable. They will be able to apply the relevant methods
and will thus have the mathematical skills required to continue
their studies in a meaningful way.

Learning objectives:

Students

e will master vector calculus and matrix calculus,

e can differentiate functions of one variable and thus solve
extreme value problems,

e can calculate limits of functions,

e are familiar with important mathematical functions,

e are proficient in integral calculus and are familiar with its
most important applications.

Interdisciplinary
qualification goals

Students learn to interpret subject-related problems, solve them
mathematically, and reflect on and discuss the solutions to-
gether.

e Vector calculus, matrix and determinant calculus

Contents o Differential and integral calculus of functions with one varia-
ble
e Papula, L (2018): Mathematics for Engineers and Scientists
Volume 1, 15th edition, Springer Vieweg Wiesbaden
Literature e Papula, L (2012): Mathematics for Engineers and Scientists
Volume 2, 13th edition, Springer Vieweg Wiesbaden
e Gohout, W. (2011): Mathematics for Economics and Tech-
nology. 2nd edition, Oldenbourg: Munich.
Workload: 5 ECTS x 30 hours = 150 hours
W Attendance time: 4 hours per week x 15 weeks = 60 hours
orkload

Preparation/follow-up, exercises, preparation and completion of
the examination: 90 hours.

8/73

HS PF ?



HS PF ?

Media Slides, blackboard work, e-learning platform, tutorials ‘
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4. Computer science

"Computer Science"

Reference number

BWI10009

Semester 1st semester
Level Introduction
Credits 5

SWS 4

Related courses

BWI10010 Introduction to Computer Science
BWI10011 Computer Science Laboratory

Recommended prerequisites

Upper secondary school mathematics or
Mathematics bridge courses

Examination type(s), examination
duration (only for PLK/PLM)

Introduction to Computer Science: PLK (90 minutes) Module ex-
amination
Computer science laboratory: UPL

Language of instruction German
Module coordinator Prof. Dr. Volz
Lecturers Prof. Dr. Volz

Curriculum assignment

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — Compulsory subject 1st
semester

Teaching methods used in the
module's courses

Lecture with discussion, laboratory

Objectives

Students
e can actively and responsibly help shape the information soci-
ety,

e can handle information,

e are familiar with the fundamental structural characteristics of
data,

e are familiar with the structural characteristics of software sys-
tems,
work with modern hardware and software systems,
are familiar with the principles of presenting, processing and
interpreting information,

e have knowledge and skills in computer modelling.

Interdisciplinary
Qualification objectives

The module contributes to:
e Personal initiative

o Analytical skills

e Self-reflection

Contents

Introduction to computer science:

Example: Spreadsheets as programmable applications
Data types

Functions

Statement logic

Objects and states

Algorithms and programmes

State modelling

Classes and generalisation

(Recursive) data structures (lists, trees, graphs)
Formal languages and finite automata

How a computer works

Limits of computability

Computer science laboratory:
e Basic tools of software engineering
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Description languages (HTML and CSS)
Programming languages (JavaScript and TypeScript)
Use of software libraries

Simple distributed applications

Literature

e Volz, R. (2019): Lecture script — Introduction to computer sci-
ence, eLearning at Pforzheim University

e Hubwieser, P. et al. (2007): Computer Science 2, Textbook
for secondary schools. Ernst Klett: Stuttgart

e Hubwieser, P. et al. (2008): Computer Science 3, Textbook
for secondary schools. Ernst Klett: Stuttgart

e Hubwieser, P. et al. (2009): Computer Science 4, Textbook
for secondary schools. Ernst Klett: Stuttgart

e Hubwieser, P. et al. (2010): Computer Science 5, Textbook
for secondary schools. Ernst Klett: Stuttgart

Workload

Workload: 5 ECTS x 30 hours = 150 hours

Attendance time: 4 hours per week x 15 weeks = 60 hours
Preparation/follow-up, exercises, independent practice in the la-
boratory, preparation and completion of the examination: 90
hours.

Media

Lectures with slides (PowerPoint with projector), computer-as-
sisted programming in the PC lab, e-learning units and videos for
lab preparation, computer-assisted learning outcome checks in
the lab, accompanying material is made available on the universi-
ty's own e-learning platform (Moodle)
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5. Business Administration |

"Business Administration I"

Reference number

BWI10012

Semester 1st semester
Level Entry level
Credits 5

SWS 4

Related courses

BWI10013 Fundamentals of Business Administration

Recommended prerequisites

None

Examination type(s), examination
duration (only for PLK/PLM)

PLK (60 minutes) Module examination

Language of instruction

German

Module coordinator

Prof. Dr. Martin

Lecturers

Prof. Dr. Martin, Prof. Dr. Schubert

Curriculum assignment

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — Compulsory subject
1st semester

Teaching methods used in the
module's courses

Lectures, seminar-style teaching

Objectives

The Business Administration | module teaches students the
classic fundamentals of business thinking and action.

Students first gain a general overview of the significance, objec-
tives, tasks and procedures of external and internal accounting.
They are able to illustrate typical issues in these areas using ex-
amples and apply the methods of cost and performance ac-
counting, bookkeeping and financial reporting.

They will be able to explain the structure and content of a bal-
ance sheet and profit and loss statement (P&L) and know how
to analyse them and use them for management decisions. They
will be familiar with the terms, systems and methods of cost and
revenue accounting (including full cost accounting, partial cost
accounting and cost variance analysis). This enables them to
carry out calculations independently and analyse costs within
the company in a targeted manner.

Interdisciplinary
Qualification objectives

The module contributes to the analytical skills of the students.

Contents

e Cost type accounting

Cost centre accounting

Cost unit accounting (calculation) and cost unit time ac-
counting (income statement)

Balance sheet and profit and loss statement

Annual financial statement analysis with key figures
Introduction to company valuation using key figures
Fundamentals of double-entry bookkeeping

Postings for current business transactions and annual fi-
nancial statements

Literature

e Joosé, G. (2018): Basic knowledge of cost accounting. 7th
edition, Beck im DTV: Munich.

e Britzelmaier, B. (2020): Accounting. 2nd edition, Kiehl:
Herne.

o Weber, M., Paa, K. U. (2020): Balance Sheets, 5th edition,
Haufe: Freiburg.
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Workload: 5 ECTS x 30 hours = 150 hours
Attendance time: 4 hours per week x 15 weeks = 60 hours

Workload . . . .
Preparation/follow-up, exercises, preparation and completion of
the examination: 90 hours.

Media Slides, blackboard work, essays, case studies and exercises
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6. English

"English"

Reference number

BWI10176

Semester 1st/2nd semester
Level Entry level
Credits 5

SWS 4

Related courses

BWI10177 Advanced Business English
BWI10178 Advanced English for Engineers

Recommended prerequisites

B2 English (CEFR) — no prior knowledge of the subject matter
required

Examination type(s), examination
duration (only for PLK/PLM)

Advanced Business English: PLH/PLK/PLP/PLR (60 minutes)
Advanced English for Engineers: PLH//PLK/PLP/PLR (60
minutes)

Language of instruction

English

Module coordinator

Prof. Dr Kilian-Yasin

Lecturers

Advanced Business English: Mr Correa
Advanced English for Engineers: Mr Correa

Curriculum assignment

WI/IM, WI/CEE, WI/IMo — Compulsory subject 1st/2nd semester

Teaching methods used in the
module's courses

Lecture, seminar-style teaching

Objectives

Advanced Business English:

Effective communication in English in international companies in
a variety of technical and business functions. Language skills
for communication within and between different business areas
and contact with international customers, partners, suppliers,
developers and teams.

Advanced English for Engineers:

Students consolidate the skills learned in Advanced Business
English and expand their knowledge of topics related to tech-
nical processes. They are able to give a presentation in English
on topics related to technology, mobility and the circular econ-
omy and lead a discussion in a plenary session. They can re-
search, present and write academic presentations and texts on
topics related to technology, mobility and the circular economy
in English.

Interdisciplinary
Qualification goals

The course contributes to the development of students' social
and teamwork skills by having them work in groups to prepare
and deliver presentations. Self-reflection skills are improved
through role-playing and the preparation and presentation of a
personal SWOT analysis.

Contents

Advanced Business English:
Business structures

Types of business organisations and entrepreneurship
Corporate culture
Intercultural management
CSR

Management strategies
Business strategies
Marketing and advertising
Outsourcing

Case study on companies
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Life cycle assessment and circular economy

Advanced English for Engineers:

New Drive Systems

Mobility of the future

Product Development and Innovation
Materials Engineering

Production and manufacturing processes
Energy efficiency

Sustainable technologies

Life cycle assessment

Literature

Advanced Business English:

MacKenzie, |. (2010): English for Business Studies. Cam-
bridge University Press.

The Times 100 Case Studies. www.business-
casestudies.co.uk

Current texts will be provided during the course

Advanced English for Engineers:

Brieger, N., Pohl, A. (2008): Technical English - Vocabulary
and Grammar. Langenscheidt: Munich.

Ibbotson, M. (2008): Cambridge English For Engineering.
Cambridge University Press.

Bonamy, D. (2011): Technical English 4. Pearson Longman
Current texts will be provided during the course

Workload

Workload: 5 ECTS x 30 hours = 150 hours

Attendance time: 4 hours per week x 15 weeks = 60 hours
Preparation/follow-up, exercises, preparation and completion of
the examination: 90 hours

Media

Slides, blackboard work, exercises and videos

15/73

HS PF ?


http://www.businesscasestudies.co.uk/
http://www.businesscasestudies.co.uk/

7. Economics

"Economics"

Reference number

ECO1400

Semester 1st/2nd semester
Level Entry level
Credits 5

SWS 4

Related courses

ECO1303 Economics 1
ECO1401 Economics 2

Recommended prerequisites

Only prior knowledge of mathematics is required for Economics
1.
For Economics 2, the content of Economics 1 is required.

Examination type(s), examination
duration (only for PLK/PLM)

Economics 1: PLK (60 minutes)
Economics 2: PLK (60 minutes)

Language of instruction

German

Module coordinator

Prof. Dr. Sascha Wolf

Lecturers

Economics 1: Prof. Dr. Sascha Wolf
Economics 2: Prof. Dr Sascha Wolf

Curriculum assignment

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — Compulsory subject
1st/2nd semester

Teaching methods used in the
module's courses

Lecture with discussion

Objectives

Industrial engineers work at the interface between technology
and economics. By analysing markets, the consequences of
government intervention and operational processes, they make
a significant contribution to improving product and innovation
management and optimising processes within companies. The
aim of the course is to prepare students optimally for this inter-
disciplinary field of work.

Students...

e ...are able to think abstractly and structure complex prob-
lems — this is achieved by thinking in models.

e ..understand how markets function in an economy based

on the division of labour and recognise the importance of
the regulatory framework.

e ...can assess and critically question the operational conse-
guences of government intervention.
e ..are familiar with the consequences of market failure and

the special features of network and platform industries, e.g.
in the IT or transport sectors.

e ...understand macroeconomic relationships and phenomena
such as inflation, unemployment and growth, and can eval-
uate economic policy options for correcting macroeconomic
imbalances and their consequences for business decisions.

Interdisciplinary
Qualification goals

Students learn about the importance of social behaviour and
solidarity in a market economy and the consequences of free
riding and misguided incentives. By discussing different macro-
economic concepts and the impact of economic activity on the
environment, participants in the programme strengthen their an-
alytical and critical thinking skills.

Contents

e Subject matter, basic concepts and methods of economics
o Different economic systems
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Demand and supply in goods markets, elasticities; con-
sumer and producer surplus

Price formation: perfect and imperfect competition, monopo-
listic price formation, oligopoly markets

Government intervention in market pricing: maximum
prices, minimum prices, taxes, internalisation of external ef-
fects

Network externalities, platform economics and special
goods characteristics

Competition policy

Macroeconomic objectives: inflation, unemployment,
growth, economic fluctuations

Macroeconomic policy: Keynesianism versus supply-side
economics

Monetary theory and monetary policy

Economics 1:

Beck, H. (2012): Economics. Oldenbourg: Munich.

Mankiw, N. and Taylor, M. (2021): Principles of Economics.
8th edition, Schéaffer-Poeschel: Stuttgart.

Pindyck, R. and Rubinfeld, D. (2018): Microeconomics. 9th
edition, Pearson: Munich.

Literature
Economics 2:
e Beck, H. (2012): Economics. Oldenbourg: Munich.
e Blanchard, O., llling, G. (2021): Macroeconomics. 8th edi-
tion, Pearson: Munich.
e Mankiw, N. and Taylor, M. (2021): Principles of Economics.
8th edition, Schaffer-Poeschel: Stuttgart.
Workload: 5 ECTS x 30 hours = 150 hours
W Attendance time: 4 hours per week x 15 weeks = 60 hours
orkload . . . .
Preparation/follow-up, exercises, preparation and completion of
the examination: 90 hours.
Blackboard, slides, projector, audience response techniques/in-
Media teractive app, university e-learning platform (Moodle), instruc-

tional videos, alfaview (if required)
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8. ing Technology |

"Manufacturing Technology I"

Reference number

BWI10020

Semester 2nd semester
Level Entry level
Credits 5

SWS 4

Related courses

BWI10021 Production Engineering 1
BWI10022 Production Engineering 1 Laboratory

Recommended prerequisites

Upper secondary level mathematics

Materials science

Introduction to design engineering

Electrical engineering and physics at secondary school level

Examination type(s), examination
duration (only for PLK/PLM)

Production engineering 1: PLK (60 minutes)
Production Engineering 1 Laboratory: UPL

Language of instruction

German

Module coordinator

Prof. Dr. ORwald

Lecturers

Production Engineering 1: Prof. Dr. Oftwald
Manufacturing Technology 1 Laboratory: Prof. Dr. ORwald, Prof.
Dr. Baum

Curriculum assignment

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — Compulsory subject
2nd semester

Teaching methods used in the
module's courses

Lectures with exercises
Laboratory

Objectives

Students

o are familiar with the technological properties and processes
involved in common manufacturing processes for metals in
the following areas: cutting, joining, coating

e understand the implementation possibilities and limitations
of these manufacturing processes,

e can determine the most cost-effective manufacturing pro-
cesses for functional products

o are familiar with the design and technology of manufactur-
ing machines and equipment.

Interdisciplinary
Qualification objectives

e Social skills
o Technical language skills in an engineering context
Self-reflection
Ability to work in a team
o Working in interdisciplinary teams

Subject area: Metal manufacturing technology:
Functionality, performance characteristics and areas of applica-
tion of the following manufacturing processes:

Contents « Cutting
e Joining
e Coating
e Schulze, G. (2018): Manufacturing Technology. 12th edi-
tion, VDI: Dusseldorf.
Literature e Schmid, D. et al. (2019): Industrial Manufacturing. Europa-

Lehrmittel: Haan.
o Awiszus, B. (2020): Fundamentals of Manufacturing Tech-
nology, 7th edition, Hanser: Freiburg.
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Workload: 5 ECTS x 30 hours = 150 hours
Attendance time: 4 hours per week x 15 weeks = 60 hours

Workload . . . .
Preparation/follow-up, exercises, preparation and completion of
the examination: 90 hours.

Slides, blackboard notes, projector, simulations, audience re-

Media sponse techniques, instructional videos, university e-learning

platform (Moodle)
Laboratory exercises
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9. Physics

"Physics"

Reference number

BWI10023

Semester 2nd semester
Level Entry level
Credits 5

SWS 4

Related courses

BWI10024 Physics

Recommended prerequisites

Mathematics skills at technical college entrance qualification
level

Examination type(s), examination
duration (only for PLK/PLM)

PLK (60 minutes) Module examination

language of instruction

German

Module coordinator

Prof. Dr.-Ing. Dolgov

Lecturers

Prof. Dr.-Ing. Dolgov, Dr. Frank

Curriculum assignment

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — Compulsory subject
2nd semester

Teaching methods used in the
module's courses

Lecture / inverted classroom with exercises and tutorials

Objectives

Students

e recognise and understand fundamental physical relation-
ships,

e can analyse simple physics problems and solve them math-
ematically.

Interdisciplinary
Qualification goals

The module contributes to:

e Social skills: Peer instruction

o Self-reflection: Reviewing one's own level of knowledge
through audience response techniques

e Teamwork: Solving tasks in teams

Contents

Fundamentals of translational and rotational dynamics, oscilla-
tions, energy, power, momentum, angular momentum, electro-
dynamics, selected topics in modern physics

Literature

e Rybach, J. (2013): Physics for Bachelors. Hanser: Munich.

e Hering, E., Martin, R., Stohrer, M. (2017): Physics for Engi-
neers. Springer: Berlin

e University of Colorado (Boulder): Interactive Simulations —
PhET (Physics Education Technology).
http://phet.colorado.edu/de/

Workload

Workload: 5 ECTS x 30 hours = 150 hours

Attendance time: 4 hours per week x 15 weeks = 60 hours
Preparation/follow-up, exercises, preparation and completion of
the examination: 90 hours.

Media

Blackboard notes, projector, simulations, videos, peer instruc-
tion, audience response techniques, problem-based learning
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10. Quantitative Methods |

"Quantitative Methods I" / "Quantitative Methods I"

Reference number

BWI10025

Semester 2nd semester
Level Entry level
Credits 5

SWS 4

Related courses

BWI10026 Statistics 1
BWI110027 Mathematics 2

Recommended prerequisites

Mathematical knowledge equivalent to university entrance quali-
fication; Mathematics 1 lecture

Examination type(s), examination
duration (only for PLK/PLM)

PLK (90 minutes) Module examination

Language

German

Module coordinator

Prof. Dr. Bulander

Lecturers

Statistics 1: Prof. Dr. Bulander, Dr. Heinemeyer
Mathematics 2: Prof. Dr. Galler, Dr. Heinemeyer, Dr. Frank

Curriculum assignment

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — Compulsory subject
2nd semester

Teaching methods used in the
module's courses

Lecture with exercises

Objectives

Contribution to the qualification objectives of the degree
programme:

Students are familiar with the fundamentals of mathematics that
are required across the board in economics, engineering and all
natural science disciplines, i.e. differential and integral calculus
for multiple variables. They are able to apply the relevant meth-
ods and thus have the mathematical skills required to continue
their studies in a meaningful way.

Students also master descriptive statistical concepts and meth-
ods. They can confidently apply the relevant concepts and
methods and are thus able to meet the quantitative require-
ments of their further studies.

Learning objectives:

Students

¢ can differentiate functions of several variables and thus
solve extreme value problems,

e can calculate sequences and series,

e are familiar with complex numbers and their arithmetic oper-
ations,

e are proficient in the integral calculus of functions with multi-
ple variables and are familiar with its most important appli-
cations,

e can recognise descriptive statistical concepts and proce-
dures and apply them.

Interdisciplinary
Qualification objectives

Students learn to interpret subject-related problems, solve them
mathematically, and reflect on and discuss the solutions to-
gether.

Contents

Statistics 1:
¢ Introduction to statistics
e Teaching the basics of descriptive statistics
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o Fundamentals of evaluating univariate data sets: location,
dispersion and curvature parameters

e Evaluation of bivariate data sets: correlation and regression
analysis

Mathematics 2:

o Differential and integral calculus of functions of several vari-
ables

e Fundamentals of complex numbers

e Sequences and series

Literature

Statistics 1:

Specht, K., Bulander, R., Gohout, W. (2014): Statistics for Tech-
nology and Economics. 2nd updated and expanded edition, De
Gruyter Oldenbourg: Munich.

Mathematics 2:

e Papula, L (2018): Mathematics for Engineers and Scientists
Volume 1, 15th edition, Springer Vieweg Wiesbaden

e Papula, L (2012): Mathematics for Engineers and Scientists
Volume 2, 13th edition, Springer Vieweg Wiesbaden

e Gohout, W. (2011): Mathematics for Economics and Tech-
nology. 2nd edition, expanded edition, De Gruyter Olden-
bourg: Munich.

Workload

Workload: 5 ECTS x 30 hours = 150 hours

Attendance time: 4 hours per week x 15 weeks = 60 hours
Preparation/follow-up, exercises, preparation and completion of
the examination: 90 hours.

Media

Slides, blackboard work, e-learning platform, tutorials
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11. Product design and assessment

"Product Design and Assessment”

Reference number

BWI10166

Semester 2nd semester

Level Advanced level

Credits 5

SWS 4
BWI10167 Life Cycle Assessment and Product Carbon Foot-
print

Related courses

BWI10168 Computer-Aided Product Development / CAD with
Laboratory

Recommended prerequisites

No special knowledge from other courses required

Examination type(s), examination
duration (only for PLK)

Life Cycle Assessment and Product Carbon Footprint:
PLK/PLH/PLP/PLR (45 min)

Computer-Aided Product Development / CAD with Laboratory:
PLP

Language

Life Cycle Assessment and Product Carbon Footprint: English
Computer-aided product development / CAD with laboratory:
German

Module coordinator

Prof. Dr.-Ing. Jakob

Lecturers

Life Cycle Assessment and Product Carbon Footprint: Prof. Dr.-
Ing. Woidasky, N. N. (INEC)

Computer-Aided Product Development / CAD with Laboratory:
Prof. Dr.-Ing. Jakob

Assignment to the curriculum

WI/CEE — Compulsory subject, 2nd semester

Teaching methods used in the
module's courses

Life Cycle Assessment and Product Carbon Footprint:
Lecture with individual seminar elements and practical applica-
tion exercises

Computer-aided product development / CAD with labora-
tory:

Introduction to the CAD software used and teaching of the nec-
essary theoretical basics. Support in the implementation of a
project that is carried out in small teams.

Objectives

Students

e can create mechanical components/parts using standard-
ised CAD tools.

e can analyse sketches, design guidelines and other technical
constraints and feed them into the integrated product devel-
opment process in a consolidated form

e are able to design subcomponents in such a way that they
can be assembled into complex assemblies within the pro-
ject team

e can visualise CAD models in a photorealistic manner.

Interdisciplinary
Qualification objectives

Life cycle assessment and product carbon footprint:

o Self-reflection through guided application exercises sup-
ported by feedback

o Teamwork skills through group exercises in a lecture con-
text
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Computer-aided product development / CAD with labora-

tory:

Students

e are proficient in using common CAD software to create 3D
CAD models.

e are able to apply analytical skills constructively and critically
to complex problems.

o demonstrate their ability to work successfully in a team
when completing practical tasks.

Life cycle assessment and product carbon footprint:

o Five life cycle phases as a basis for life cycle thinking, as-
sessment, management, engineering

o Life Cycle Assessment Standard(s): DIN EN ISO 14040 se-
ries: LCA method

e Selected Environmental Impact Categories: Acronyms, defi-
nitions, scientific background, calculation, impacts; Kyoto
Protocol
Product Carbon Footprint according to DIN EN ISO 14067
GHG Protocol: Product Life Cycle Accounting and Report-
ing Standard; Scope 1 to 3 industrial GHG reporting

e Product Environmental Footprint method

e Tools for LCA implementation in process and product devel-

Contents opment
Computer-aided product development / CAD with labora-
tory:
¢ Introduction to Solidworks
e Project assignment
e Introduction to sketching
e Fundamentals of part modelling
e Creating assemblies
e Surface modelling
e Troubleshooting
e Visualisation
e Project presentation
e Project review
Life Cycle Assessment and Product Carbon Footprint:
e Frischknecht, Rolf (2020): Textbook of Life Cycle Assess-
ment. Berlin, Heidelberg: Springer Spektrum
o Walter Klopffer, Birgit Grahl (2014): Life Cycle Assessment
(LCA): A Guide to Best Practice. WILEY-VCH Verlag GmbH
& Co. KGaA, Weinheim, ISBN: 9783527329861
e Standards for life cycle assessment: DIN EN ISO 14040 se-
ries, in particular 14040 (principles), 14044 (requirements),
Literature 14045 (eco-efficiency analysis), 14050 (environmental man-
agement terms), 14067 (product carbon footprint)
Computer-aided product development / CAD with labora-
tory:
e Vogel, H.: "Designing with Solidworks"; Hanser; 9th edition;
2021.
e Almattar, T.: "Learn Solidworks"; Packt Publishing; 2nd edi-
tion; 2022.
Workload: 5 ECTS x 30 hours = 150 hours.
W Attendance time: 4 hours per week x 15 weeks = 60 hours
orkload

Preparation/follow-up, exercises, preparation and completion of
the examination: 90 hours.
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Media

Slide presentations, project work, instructional videos, presenta-
tions, interactive exercises, group work and discussions
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12. Business Administration Il

"Business Administration II"

Reference number

BWI10031

Semester 2nd semester
Level Entry level
Credits 5

SWS 4

Related courses

BWI10032 Financing and Investment
BWI10033 Business Management

Recommended prerequisites

Attendance of the module Business Administration |

Examination type(s), examination
duration (only for PLK/PLM)

PLK (60 minutes) Module examination

Language

Financing and Investment: German
Business Management: English

Module coordinator

Prof. Dr. Schubert

Lecturers

Financing and Investment: Prof. Dr. Schubert
Business Management: Prof. Dr. Hinderer

Curriculum assignment

WI/IM, WI/CEE, WI/IMo — Compulsory subject, 2nd semester

Teaching methods used in the
module's courses

Lecture

Objectives

Students will learn about the general thinking and acting pat-
terns, methods and models of strategic and operational corpo-
rate management and its sub-functions (planning and control,
organisation, human resource management). They will be able
to prepare, analyse and understand strategic decisions.

In addition, students will learn about methods and procedures of
corporate finance as well as methods for preparing investment
decisions. They will acquire a sound knowledge of modern
methods of finance, investment and strategic management.
They will recognise the importance of the financing and invest-
ment process as well as the strategic orientation of a company
in the market and which models of strategic management can
be used.

Interdisciplinary
Qualification objectives

The module enables students to assess and evaluate the re-
quirements for corporate social responsibility and sustainability
in the management of a company.

Methods and exercises support the ability to meaningfully as-
sess the current situation of the company internally and in the
competitive environment, as well as opportunities and risks for
the future.

Active participation in lectures also supports students' communi-
cation skills in both German and English.

Contents

Financing and investment:

Treatment of the basics of financing instruments and financial
planning as well as investment appraisal. Special forms of fi-
nancing such as financial investments and innovations in corpo-
rate financing and start-up financing are also explained.

Corporate management:

Starting with an introduction to well-known and recognised
methods and tools of strategic management, the strategic man-
agement process is explained. The internal and external analy-
sis of the current situation and its classification in relation to cur-
rent market events is treated as the basis for deriving strategic
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objectives, including the use of suitable key figures for a com-
pany in the market. The strategic implications in the manage-
ment areas of products, markets, process and structural organi-
sation, as well as important concepts for human resource man-
agement, are discussed and classified as areas of management
with a closed control loop.

Financing and investment:

o Terstege, U., Ewert, J. (2018): Business Financing —
Quickly Understood. 2nd edition, Springer Gabler: Berlin,
Heidelberg

e Becker, H. P., Peppmeier, A. (2018): Investment and Fi-
nancing: Fundamentals of Corporate Finance.

e 8th edition, Springer Gabler: Wiesbaden.

o Olffert, K. (2017): Financing. 17th edition, Kiehl: Ludwigsha-

Literature fen.
Business Management:
e Thomas L. Wheelen, J. David Hunger, Alan N. Hoffmann,
Charles E. Bamford (2015): Strategic Management and
Business Policy, 11th and 14th Global ed., Upper Saddle
River, New Jersey, Pearson
e Bruce. R. Barringer, R. Duane Ireland (2019) Entrepreneur-
ship — Successfully Launching New Ventures, 6th Global
ed., London, UK, Pearson Education.
Workload: 5 ECTS x 30 hours = 150 hours
W Attendance time: 4 hours per week x 15 weeks = 60 hours
orkload

Preparation/follow-up, exercises, preparation and completion of
the examination: 90 hours.

Media formats

Lectures with presentations and case studies as well as exer-
cises.
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Second stage of study

13. Manufacturing Technology Il

"Manufacturing Technology II"

Reference number

BWI10034

Semester 3rd semester
Level Advanced level
Credits 5

SWS 4

Related courses

BWI10035 Production Engineering 2
BWI10036 Manufacturing Technology 2 Laboratory

Recommended prerequisites

Upper secondary level mathematics

Materials science

Design

Electrical engineering and physics at secondary school level
Manufacturing technology |

Examination type(s), examination
duration (only for PLK/PLM)

Production Engineering 2: PLK (60 minutes)
Production Engineering 2 Laboratory: UPL

Language of instruction

German

Module coordinator

Prof. Dr. ORwald

Lecturers

Production Engineering 2: Prof. Dr.-Ing. Baum
Manufacturing Technology 2 Laboratory: Prof. Dr.-Ing. Miller,
Mr Hugel

Curriculum assignment

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — Compulsory subject
3rd semester

Teaching methods used in the
module's courses

Lecture, laboratory, exercises

Objectives

Students

e are familiar with the technological properties and processes
of common manufacturing processes for metals (in the ar-
eas of primary forming, forming and changing material prop-
erties) and plastics,

e understand the implementation possibilities and limitations
of these manufacturing processes,

e can determine the most cost-effective manufacturing pro-
cesses for functional products,

o are familiar with the design and technology of production
machines and equipment.

Interdisciplinary
Qualification objectives

e Social skills

o Technical language skills in an engineering context
o Self-reflection
o Ability to work in a team

o Working in interdisciplinary teams

Contents

Subject area: Metal manufacturing technology:

Functionality, performance characteristics and areas of applica-
tion of the following manufacturing processes:

e Primary forming

e Forming

e Changing material properties

Manufacturing processes for plastics:
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Properties of polymer materials, areas of application and poten-
tial, plastics processing technologies, machines and tools, pro-
duction and material-appropriate design

e Schulze, G. (2018): Manufacturing Technology. 12th edi-
tion, VDI: Dusseldorf.

e Schmid, D. et al. (2019): Industrial Manufacturing. Europa-
Lehrmittel: Haan.

e Awiszus, B. (2020): Fundamentals of Manufacturing Tech-
nology, 7th edition, Hanser: Freiburg.

Literature e Hopmann, Chr.; Michaeli, W. (2015): Introduction to Plastics
Processing. Hanser: Munich.
e Saechtling, H. (2013): Plastics Pocketbook. Hanser: Mu-
nich.
Workload: 5 ECTS x 30 hours = 150 hours
W Attendance time: 4 hours per week x 15 weeks = 60 hours
orkload . . . .
Preparation/follow-up, exercises, preparation and completion of
the examination: 90 hours.
Media formats Slides, blackboard work, (laboratory) exercises, demonstrations
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14. Project management

"Project Management”

Reference number

BWI10037

Semester 3rd semester
Level Advanced level
Credits 5

SWS 4

Related courses

BWI10038 Project Management
BWI10039 Profile Project

Recommended prerequisites

None

Examination type(s), examination
duration (only for PLK/PLM)

Project Management: PLK/PLP (60 minutes)
Profile project: PLH/ PLP/PLR

Language of instruction

Project management: German
Profile project: German or English

Module coordinator

Prof. Dr. Kiihn

Lecturers

Project Management: Prof. Dr. Kiihn
Profile project: Prof. Dr. Mazilu-Eyaz

Assignment to the curriculum

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — Compulsory subject in
the 3rd semester (profile project adapted to each degree pro-
gramme)

Teaching methods used in the
module's courses

Lecture, seminar, project work

Objectives

Students

o are familiar with the fundamentals of project management,

o are familiar with the relevant standards, in particular IPMA
(German Association for Project Management) and PMI
(Project Management Institute),

e are familiar with methods and techniques used in project
management and other areas, including risk and quality
management,

o are familiar with methods and tools for generating creative
ideas and implementing them visually,

e can explain the fundamentals of these techniques and apply
concepts, methods and technical implementations to practi-
cal case studies,

e can independently familiarise themselves with a new sub-
ject area within the framework of a real project.

Interdisciplinary
Qualification objectives

Students

e can work on the project as part of a team,

e can present team results in a goal-oriented manner appro-
priate to the target audience,

e develop social skills,

e and gain initial practical experience in organising and imple-
menting projects.

Contents

Project management:

e General introduction to project management based on the
project management standards of the German Association
for Project Management e. V. / Project Management Insti-
tute (Pennsylvania, USA) / SCRUM, SCRUM.org

e Students learn a broad range of tools for
modern project management, which can also be applied in
a variety of areas beyond project management.
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e Practical teaching of project management content through
case studies/exercises.

Profile project:

e Students apply the project management content taught in
the context of a fictitious or real project.

o The exact task is specific to the degree programme and can
therefore vary greatly in terms of subject matter.

Project management:

e Competence-based Project Management (PM4) (2019):
Handbook for Practice and Continuing Education in Project
Management; GPM Gesellschaft fir Projektmanagement e.
V.: Nuremberg

e Schulz, M. (2020): Project Management: Goal-oriented. Effi-
cient. Clear. UVK

e A Guide to the Project Management Body of Knowledge

Literature
(PMBOK® Guide) — Seventh Edition and The Standard for
Project Management (2021); Project Management Institute
Inc., Newtown Square, Pennsylvania
e Scrum Guide (2020); Scrum.org
Profile project:
e To be announced depending on the subject area.
Workload: 5 ECTS x 30 hours = 150 hours
Attendance time: 4 hours per week x 15 weeks = 60 hours
Workload . ) .
Preparation/follow-up, exercises, project work, exam prepara-
tion and completion: 90 hours
Media Slide presentations, project work, instructional videos, presenta-

tions, interactive exercises, group work and discussions
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15. Quantitative Methods Ii

"Quantitative Methods II"

Reference number

BWI10040

Semester 3rd semester
Level Advanced level
Credits 5

SWS 4

Related courses

BWI10041 Statistics 2
BWI10042 Operations Research

Recommended prerequisites

Mathematics 1
Mathematics 2
Quantitative Methods |

duration (only for PLK/PLM)

Examination type(s), examination

PLK (90 minutes) Module examination

Language

German

Module coordinator

Prof. Dr. Galler

Lecturers

Statistics 2: Prof. Dr. Galler, Dr. Heinemeyer
Operations Research: Prof. Dr. Galler, Dr. Heinemeyer

Curriculum assignment

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — Compulsory subject,
3rd semester

Teaching methods used in the
module's courses

Lecture with exercises

Objectives

Contribution to the qualification objectives of the pro-
gramme:

Students will master probability theory, estimation theory and
test theory, as well as linear optimisation and its applications.
They will be able to confidently apply the relevant concepts and
procedures and will thus be able to meet the quantitative re-
quirements of their further studies.

Students

o will master probability theory and important discrete and
continuous distributions
can apply estimators and perform statistical tests,
can identify and solve linear optimisation problems.

Interdisciplinary
qualification goals

Students learn to interpret subject-related problems, solve them
mathematically, and reflect on and discuss the solutions to-
gether.

Contents

Statistics 2:
Probability theory, random variables and their distribution, esti-
mation theory, test theory

Operations research:

Basic model of linear optimisation, graphical solution of an LP
problem, simplex algorithm and special cases, duality, transport
problems, assignment problem

Literature

Statistics 2:

e Papula, L (2016): Mathematics for Engineers and Scientists
Volume 3, 7th edition, Springer Vieweg Wiesbaden

e Kuhlenkasper, T., Handl, A. (2018): Introduction to Statis-
tics: Theory and Practice with R, Springer Spektrum

e Specht, K., Bulander, R., Gohout, W. (2014): Statistics for
Technology and Economics. 2nd expanded edition, De Gru-
yter Oldenbourg: Munich.
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Operations Research:
e Gohout, W. (2009): Operations Research. 4th expanded
edition, De Gruyter Oldenbourg: Munich.

Workload: 5 ECTS x 30 hours = 150 hours
Attendance time: 4 hours per week x 15 weeks = 60 hours

Workload . . . .
Preparation/follow-up, exercises, preparation and completion of
the examination: 90 hours.

Media Slides, blackboard work, e-learning platform, tutorials
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16. Business Information Systems

"Business Information Systems"”

Reference number

BWI10105

Semester 3rd semester
Level Advanced level
Credits 5

SWS 4

Related courses

BWI10106 Business Information Systems
BWI10107 Business Information Systems Laboratory

Recommended prerequisites

BWI10010 Introduction to Computer Science
BWI10013 Fundamentals of Business Administration
BWI10177 Advanced Business English

BWI10178 Advanced English for Engineers

Examination type(s), examination
duration (only for PLK/PLM)

Business Information Systems: PLK (60 minutes) Module exam-
ination

Business Information Systems Laboratory: UPL (assessment of
laboratory report and learning progress tests)

Language of instruction

Business Information Systems: English or German
Business Information Systems Laboratory: German

Module coordinator

Prof. Dr.-Ing. Thimm

Lecturers

Business Information Systems: Prof. Dr.-Ing. Thimm
Business Information Systems Laboratory: Prof. Dr.-Ing.
Thimm, Prof. Dr. Wunderlich

Curriculum assignment

WI/IM, WI/CEE, WI/IMo — Compulsory subject, 3rd semester

Teaching methods used in the
module's courses

Lectures with exercises, laboratory exercises on the PC (case
studies) and self-reflection on the material covered by answer-
ing learning assessment questions and writing a laboratory re-
port

Objectives

Students

o are familiar with the different types of business application
systems, their basic functionalities, features and areas of
application in business

o are familiar with the key success factors for the use of busi-
ness application systems,

e can explain the different architectures and basic IT ap-
proaches and concepts of business application systems,

e can explain the connection between business processes
and business application systems,

o are familiar with the basic principles of ERP systems,

e have basic practical knowledge of working with ERP sys-
tems,

e can independently create simple CAD drawings and de-
signs in SolidWorks and understand how design data from
the CAD system is integrated into ERP-supported master
data management,

¢ have practical knowledge of working with CAD software
(SolidWorks), including the modelling and design of tech-
nical components

¢ understand the importance of integrating CAD data into
ERP systems for consistent master data and process man-
agement,

o are familiar with the basic terminology and concepts of
business analytics and analytical information systems,

o are familiar with current trends in operational application
systems.
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Interdisciplinary
Qualification objectives

Students

e can describe the problems encountered in the exercises in
a goal-oriented manner and in a way that is appropriate for
the target audience,

e practise their self-reflection skills when writing the lab re-
port,

e improve their oral expression and foreign language skills by
participating in interactive teaching discussions,

e develop social skills while working on the laboratory case
study,

e improve their communication sKkills in relation to technical is-
sues through group discussions,

e deepen their technical expertise and communication skills in
the use of CAD software and the integration of CAD data
into operational information systems,

e promote problem-solving skills in technical tasks in the ERP
and CAD environment, in particular through interdisciplinary
teamwork.

Contents

Business Information Systems:

The lecture covers key aspects of IT applications and their op-
erational use, with a particular focus on ERP systems and ana-
lytical information systems. The course material is taught inter-
actively with discussions, case studies and multimedia exam-
ples. The course covers business application systems — general
fundamentals, digital enterprise management, IT as an enabler,
key business information processing tasks, IT business align-
ment, information as a competitive factor, classification of busi-
ness processes, differences between standard software and
custom software, analytical information systems and business
analytics, characteristics and architecture of ERP systems.

Operational Information Systems Laboratory:

Case study on the IT-supported handling of the procedural flow
of an order from acceptance to dispatch with the aid of an ERP
system, creation of master data in materials management, entry
of all order sizes and order monitoring, use of the integrated re-
porting system. In the second part of the laboratory (CAD labor-
atory), students learn the basics of computer-aided design us-
ing the CAD software SolidWorks as an example. The subject
matter is taught via video tutorials and interactive teaching units
that cover both the basics of CAD modelling and the interaction
of CAD data with ERP systems. A SolidWorks application test is
carried out in a final application unit.

Literature

Business Information Systems:

e Evans, J.R. (2021): Business Analytics, Methods, Models,
and Decisions, Third Edition, Pearson Education

e Laudon, K., Laudon, J. (2019): Management Information
Systems: Managing the Digital Firm. Edition 16e, Prentice
Hall: Boston.

e Valacich, J., Schneider, C. (2017): Information Systems To-
day: Managing the Digital World. Global Edition, 8th Edi-
tion, Pearson.

e Pearlson, K. E., Saunders, C. S., Galletta, D. F. (2016):
Managing and Using Information Systems: A Strategic Ap-
proach. 6th Edition, Wiley.

Business Information Systems Laboratory:
e Masutta, M., Cordts, S. (2016): SAP ERP for Beginners.
1st edition, Verlag mana Buch: Heide.
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e Sarferaz, S. (2023): ERP Software: Functionality and Con-
cepts Based on SAP S/4HANA, SpringerVieweg

Workload: 5 ECTS x 30 hours = 150 hours
Attendance time: 4 hours per week x 15 weeks = 60 hours

Workload . . . .
Preparation/follow-up, exercises, preparation and completion of
the examination: 90 hours.

Slides, blackboard work, videos with system examples.
Exercise sheets for case studies. E-learning units and videos
Media for self-study, video tutorials and e-learning concepts for CAD,

accompanying material is made available on the university's
own e-learning platform (Moodle).
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17. Operations Management

"Operations Management"

Reference number

BWI10108

Semester 3rd semester
Level Advanced level
Credits 5

SWS 4

Related courses

BWI10109 Operations Management Exercise
BWI10110 Operations Management Lecture
BWI10111 Operations Management Laboratory

Recommended prerequisites

None

duration (only for PLK/PLM)

Examination type(s), examination

PLK (60 minutes) Module examination
Operations Management Laboratory: UPL

Language of instruction

English

Module coordinator

Prof. Dr. Kiihn

Lecturers

Operations Management Exercise: Prof. Dr. Kiihn
Operations Management Lecture: Prof. Dr. Kiihn
Operations Management Laboratory: Prof. Dr. Kiihn

Curriculum assignment

WI/IM, WI/CEE, WI/IMo — Compulsory subject, 3rd semester

Teaching methods used in the
module's courses

Lectures, exercises, laboratory

Objectives

Students

e are familiar with the processes and methods involved in
planning and controlling a production area and are able to
apply them.

e understand the importance of operational and strategic per-
spectives in operations management and their interdepend-
encies,

e recognise the interdependencies between production and
logistics,

e are familiar with current trends in operations management
and understand the logistical, organisational, production-re-
lated and business management implications for the organi-
sation as a whole,

e can apply time management methods — time recording and
predetermined time systems —

e are able to view operations holistically, have mastered es-
sential methods and can transfer these to new (real) tasks.

Interdisciplinary
Qualification objectives

The module contributes to
e Social skills

o Self-reflection

e Teamwork.

Content

Students understand methods and processes of operations
management and production planning. They apply them and ex-
amine their mindset and problems.

Students learn about operational and strategic aspects of oper-
ations management and their interdependencies, as well as the
interdependencies between product and service, and produc-
tion and logistics.

Literature

e Heizer, Jay, et al. Operations Management: Sustainability
and Supply Chain Management, Global Edition, Pearson
Education, Limited, 2019.
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e Slack, N. et al. Operations and Process Management - prin-
ciples and practice for strategic impact. Pearson Education
Limited, 2018.

e Thonemann, U. Operations Management - Concepts, Meth-
ods and Applications. Pearson Studium: Munich, 2015.

Workload: 5 ECTS x 30 hours = 150 hours
Attendance time: 4 hours per week x 15 weeks = 60 hours

Workload . :
Preparation/follow-up for lectures, exercises and exams, exam
preparation: 90 hours.

Media Lectures, laboratory work, seminar-style teaching, project work
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18. Law

llLawll

Reference number

LAW1300

Semester 3rd semester
Level Advanced level
Credits 5

SWS 4

Related courses

LAW1301 Contract Management
LAW1302 Legal Issues in Business

Recommended prerequisites

None

duration (only for PLK/PLM)

Examination type(s), examination

PLK (60 minutes) Module examination

Language

German

Module coordinator

Prof. Dr. Lorinser

Lecturers

Contract management: Prof. Dr. Lorinser
Legal issues in business: Prof. Dr. Lorinser

Curriculum assignment

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — compulsory subject, 3rd
semester

Teaching methods used in the
module's courses

Lecture

Objectives

Students master the legal fundamentals of contract and liability
law, including product liability and product safety and environ-
mental law, as a prerequisite for solving commercial law and busi-
ness management problems within the scope of the professional
tasks of an industrial engineer.

Interdisciplinary
Qualification objectives

Independent work on case studies (self-reflection), partly in group
work (teamwork skills) and presentation of solutions (public
speaking) as well as joint development of solutions.

e Civil law — conclusion of contracts, general terms and condi-
tions, representation, etc., contract performance and perfor-

Contents mance disruptions, contractual and non-contractual liability
e Fundamentals of product safety and environmental law
e Text editions of the German Civil Code (BGB) and the Ger-
man Commercial Code (HGB), e.g. Deutscher Taschenbuch
Verlag: Munich.

Literature e Gildeggen, R. et al. (current edition): Private Commercial Law
— Compact Knowledge for Business Administrators. Olden-
bourg: Munich.

e Eisenberg, C. et al. (current edition): Product Liability Law
Workload: 5 ECTS x 30 hours = 150 hours
W Attendance time: 4 hours per week x 15 weeks = 60 hours
orkload . . . .
Preparation/follow-up, exercises, preparation and completion of
the examination: 90 hours.
Media Blackboard work, exercise sheets, e-learning modules, interactive

teaching methods
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19. Production

"Production” / "Production Engineering and Manufacturing”

Reference number

BWI10052

Semester 4th semester
Level Advanced level
Credits 6

SWS 4

Related courses

BWI10053 Production 1
BWI110054 Production 2
BWI10055 Production 1 Laboratory

Recommended prerequisites

Materials science

Physics

Manufacturing technology
Technical Mechanics
Production management

Examination type(s), examination
duration (only for PLK/PLM)

PLK (60 minutes) Module examination
Production 1 Laboratory: UPL

Language of instruction

Production 1: German
Production 2: English
Production 1 Laboratory: German

Module coordinator

Prof. Dr.-Ing. Saile

Lecturers

Production 1: Prof. Dr.-Ing. Saile
Production 2: Prof. Dr. ORBwald
Production 1 Laboratory: Prof. Dr.-Ing. Saile

Curriculum assignment

WI/IM, WI/CEE, WI/IMo — compulsory subject, 4th semester

Teaching methods used in the
module's courses

Lecture with discussion, laboratory

Objectives

Students

e are familiar with the basic design principles of product de-
velopment with regard to automation-compatible assembly,

e can identify different functional groups in automated product
assembly and select the appropriate automation compo-
nents depending on the task at hand,

e are familiar with modern forms of organisation in production
and factory operations,

e understand the significance of the production system in re-
lation to product characteristics and planning premises,

¢ understand the basic functioning of control loops in both the
technical and organisational context of a production plant.

Interdisciplinary
Qualification objectives

Students

e learn to work on complex issues in a team through group
exercises

o reflect on their own knowledge growth through regular en-
trance tests and classification of their level of knowledge
based on a matrix of relevant terms

e improve their communication skills in relation to technical is-
sues by reflecting on the results of practical laboratory exer-
cises

Contents

Production 1, Production 1 Laboratory:
e Lean production

Electropneumatics

Electrical measurement technology
Assembly technology

Thermography
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e Human-robot collaboration
e Control engineering

Production Engineering and Manufacturing / Production 2:
Automation Technology

Connected Automation

Sensors

Machine Vision and Identification

Fluidic Actuators

Electrical Actuators

Literature

Production 1:
Brenner, Jorg (2016)
Lean Production, ISBN 978-3-446-45028-8

Production 1 Laboratory and Production 2:

Automation Technology, Fundamentals, Components and Sys-
tems for Industry 4.0, Europa-Verlag, 2021, ISBN
9783808551653

Production Engineering and Manufacturing:
Sands/Verstappen: A Guide to the Automation Body of
Knowledge, Third Edition, International Society of Automation

Workload

Workload: 6 ECTS x 30 hours = 180 hours

Attendance time: 4 hours per week x 15 weeks = 60 hours
Preparation/follow-up, exercises, preparation and completion of
the examination: 120 hours

Media

Lectures with discussion, exercises in the laboratory on ma-
chines and experimental setups
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20. s and Controlling

"Logistics and Management Accounting” / "Logistik und Controlling

Reference number

BWI10056

Semester 4th semester
Level Advanced level
Credits 6

SWS 4

Related courses

BWI10057 Logistics
BWI10058 Controlling 1

Recommended prerequisites

None

Examination type(s), examination
duration (only for PLK/PLM)

PLK (60 minutes) Module examination

Language

German or English

Module coordinator

Prof. Dr. Binder

Lecturers

Logistics: Prof. Dr.-Ing. Weyer, Prof. Dr. Peter
Controlling 1: Prof. Dr. Binder

Curriculum assignment

WI/MT, WI/ID — Compulsory subject 4th semester

Teaching methods used in the
module's courses

Lecture with discussion

Objectives

Logistics:

Students will master the important fundamentals of logistics in
the areas of micro and macro logistics.

The fundamentals of these areas are explained and concepts,
methods and technical implementations are developed using
practical case studies.

Furthermore, students will acquire the skills to design processes
and strategies along the entire value chain. Participants will
learn about the entirety of logistical business processes.

Controlling 1:

Students learn the thinking and working methods of controlling.
They become familiar with the methods and procedures used
by controllers and their application in companies, and are able
to assess the benefits and limitations of the tools.

Interdisciplinary
Qualification objectives

Students

can work on case studies in teams,

present team results in a goal-oriented manner appropriate
to the target audience,

develop social skills,

solve case study tasks independently in presentation soft-
ware exercises and develop self-reflection in the process.

Contents

Logistics:

Logistics definitions, logistics thinking, significance and per-
spectives of procurement logistics

International procurement logistics, process design in pur-
chasing, sourcing strategies, supplier management, sup-
plier selection and evaluation, supplier controlling
Interaction between procurement, production and distribu-
tion logistics

Macro-logistics and transport logistics, international signifi-
cance of modes of transport, trade-offs in transport deci-
sions
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Controlling 1:

This lecture teaches students the basic principles of controlling
and provides an overview of the entire range of controlling tools.
These tools are necessary to ensure effectiveness and effi-
ciency in a company with the help of corporate planning and
budgeting, key figures and key figure systems, and decision-rel-
evant cost information.

Literature

Logistics:

e Chopra, S. (2018): Supply Chain Management: Strategy,
Planning, and Operation. 7th Edition. Pearson: London.

e Heizer, J., Render, B. (2016): Operations Management.
Global Edition, 11th Edition, Pearson: London.

e Van Weele, A. J. (2014): Purchasing and Supply Chain
Management. 6th Edition, Cengage Learning: London.

e Handfield, R. B., Monczka, R. M., Giunipero, L. C., Patter-
son, J. L. (2016): Sourcing and Supply Chain Management.
6th Edition, Cengage Learning: Florence KY.

e Lecture notes provided by the lecturer

(Participants are requested to register for the courses "Logistics
1" and "Introduction to Controlling 1" in the e-learning platform
(Moodle) and download the current lecture notes as a PDF file.)

Controlling 1:

e Horvath P. (2020), Controlling, 14th edition, Vahlen: Mu-
nich, 2020

e Joos-Sachse, T. (2014): Controlling, Cost Accounting and
Cost Management. 5th edition, Gabler: Wiesbaden.

e Weber, J., Schaffer, U. (2016): Introduction to Controlling.
15th edition, Schéaffer-Poeschel: Stuttgart.

Workload

Workload: 6 ECTS x 30 hours = 180 hours.

Attendance time: 4 hours per week x 15 weeks = 60 hours
Preparation/follow-up, exercises, preparation and completion of
the examination: 120 hours.

Media

PowerPoint, e-learning (Moodle), lectures with numerous case
studies and exercises, including presentation software
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21. Processes in the circular economy

"Circular economy processes"

Reference number

BWI10181

Semester 4th semester
Level Advanced level
Credits 6

SWS 4

Related courses

BWI10169 Technologies and Processes of the Circular Econ-
omy with Laboratory

BWI10170 Digitalisation in the Circular Economy with Labora-
tory

Recommended prerequisites

BWI10010 Introduction to Computer Science

BWI10013 Fundamentals of Business Administration
BWI10167 Life Cycle Assessment and Product Carbon Foot-
print

BWI10168 Computer-Aided Product Development / CAD with
Laboratory

BWI10169 Technologies and Processes of the Circular Econ-
omy with Laboratory

Examination type(s), examination
duration (only for PLK/PLM)

Technologies and Processes of the Circular Economy with La-
boratory: PLK/PLH/PLP (45 min)

Digitalisation in the Circular Economy with Laboratory:
PLH/PLP/PLR

Language of instruction

German

Module coordinator

Prof. Dr.-Ing. Woidasky

Lecturers

Technologies and Processes of the Circular Economy with La-
boratory: Prof. Dr.-Ing. Woidasky

Digitalisation in the Circular Economy with Laboratory: Prof. Dr.
Thimm

Curriculum assignment

WI/CEE — Compulsory subject, 4th semester

Teaching methods used in the
module's courses

Seminar-based teaching with laboratory exercises

Objectives

Technologies and processes of the circular economy with

laboratory:

Students

e are familiar with the definition and fields of action of the cir-
cular economy in a societal context and, in particular, in an
industrial context

e are familiar with the possibilities for implementing the circu-
lar economy in the fields of product development, raw mate-
rial extraction, product manufacturing, logistics, use and dis-
posal.

e are familiar with the technological approaches of the circular
economy in the areas of collection, sorting, recycling, treat-
ment and disposal of products and materials.

¢ have experience with dismantling and recycling investiga-
tions of selected products

e have experience with the scientific documentation of dis-
mantling and recycling investigations in the laboratory by
preparing a laboratory report

Digitalisation in the circular economy with laboratory:
Students

44 /73




are familiar with the key objectives, drivers, main players
and fields of action in the digitalisation of the circular econ-
omy

are familiar with the particular difficulties and challenges of
digitalisation in the circular economy,

can describe the current state of digitalisation in the circular
economy and future trends,

are familiar with the key internal and inter-company data
management tasks and the associated information artefacts
(e.g. digital product passports, official reporting data) of the
circular economy,

are familiar with key data cycles and key digital technolo-
gies in the circular economy,

have an overview of the possible applications of IT as part
of a company's sustainability strategy geared towards the
circular economy

have an overview of relevant digitalisation technologies and
solutions (IT infrastructures, data rooms, IoT, digital twins,
RPA, distributed ledger technology/blockchain),

are familiar with the CE-specific functional scope of opera-
tional and inter-company information systems,

are familiar with the characteristics of decision support and
assistance systems for the circular economy

can evaluate relevant digitalisation solutions based on rele-
vant criteria.

Interdisciplinary
Qualification goals

Self-reflection through guided application exercises sup-
ported by feedback

Teamwork skills through group exercises and work in labor-
atory groups

Acquisition of practical skills in the use of tools and labora-
tory equipment and facilities

Contents

Technologies and processes of the circular economy with
laboratory:

EU Circular Economy Package and current/related regula-
tions as a framework for the circular economy (CE): includ-
ing packaging regulations, right to repair, bio-based poly-
mers (updated in line with the current state of policy devel-
opment)

Starting points for the CE: product development and prod-
uct life cycle phases

Circular economy levels and associated technologies for
the collection, sorting, recycling, treatment and disposal of
products and materials, in particular identification methods
for plastics and metals

Recycling processes for plastics and composite materials;
material technology challenges and limitations

Laboratory: Selection and dismantling of an electrical
household or office appliance with a high plastic content
Laboratory: Identification of plastic and metal content in the
product using infrared (ATR) and XRF measurements of se-
lected components

Material characterisation by particle size analysis through
test sieving, determination of drying and ignition loss
Laboratory: Material (mechanical) recycling of the plastic
content of the product by shredding, extrusion, injection
moulding of standard test rods, performance of tensile tests
Laboratory: Preparation of scientific documentation of dis-
mantling and recycling investigations in the form of a labor-
atory report
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Digitalisation in the circular economy with laboratory:

Digitalisation in general and in the context of the circular
economy

Internal and inter-company data management tasks, infor-
mation artefacts (e.g. digital product passport) and key digi-
tal technologies (e.g. loT, RPA, digital twin) of the circular
economy

Classic and CE-oriented operational and inter-company en-
vironmental information systems and information systems
for product life cycle management

Decision support systems, assistance systems and Al-
based solutions for the circular economy

Private sector and public sector IT systems/platforms and
databases for handling circular economy processes
Selected digitalisation solutions from current CE practice
and an outlook on future developments and trends

Literature

Circular economy technologies and processes with labora-
tory:

Kranert, M.; Cordt-Landwehr, K.: Introduction to Waste
Management. Springer Verlag/Vieweg+Teubner, 2010 (new
edition 2023/24): https://doi.org/10.1007/978-3-8348-9681-0
Martens, H.; Goldmann, D.: Recycling Technology. Refer-
ence book for teaching and practice. Springer Vieweg.
2016, ISBN 978-3-658-02785-8

Speidel, N.; Antic, A. K.: Practical Handbook of Waste Man-
agement. Haufe Verlag, Freiburg. 2023. ISBN 978-3-648-
16697-0

DIN 66165-1:2022-06 : Particle size analysis — Sieve analy-
sis — Part 1: Fundamentals

DIN 66165-2:2016-08: Particle size analysis — Sieve analy-
sis — Part 2: Procedure

DIN EN 15935:2021-10: Soil, waste, treated biowaste and
sludge — Determination of loss on ignition; German version
EN 15935:2021

DIN EN 15934:2012-11: Sludge, treated biowaste, soil and
waste — Calculation of dry matter content after determina-
tion of dry residue or water content; German version EN
15934:2012

Digitalisation in the circular economy with laboratory:

Roth, S., Corsten, H. (2022): Handbook of Digitalisation,
Vahlen

Jacob, M. (2019): Digitalisation & Sustainability, Springer
Vieweg

Fortsch, G., Meinholz, H. (2023): Handbook of Operational
Circular Economy, Springer Vieweg

Pagano, D., Krause, G. (2019): Environmental Management
and Digitalisation — Practical Approaches to Improving Envi-
ronmental Performance, Federal Environment Agency

Workload

Workload: 6 ECTS x 30 hours = 180 hours

Attendance time: 4 hours per week x 15 weeks = 60 hours
Preparation/follow-up, exercises, preparation and completion of
the examination: 120 hours

Media formats

Slide presentations, project work, instructional videos, presenta-
tions, interactive exercises, group work and discussions
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22. International Technical Sales

"International Technical Sales"

Reference number

BWI10116

Semester 4th semester
Level Advanced level
Credits 6

SWS 4

Related courses

BWI10117 International Technical Sales 1
BWI10118 International Technical Sales 2

Recommended prerequisites

B2/C1 English (CEFR)
Attendance of the modules Business Administration | and Il

Examination type(s), examination
duration (only for PLK/PLM)

PLK (60 minutes) Module examination

Language of instruction

English

Module coordinator

Prof. Dr.-Ing. Hinderer

Lecturers

Prof. Dr.-Ing. Hinderer

Curriculum assignment

WI/IM, WI/CEE, WI/IMo — Compulsory subject 4th semester

Teaching methods used in the
module's courses

Lecture with discussion

Objectives

Students will learn the basic concepts and tools as well as the
mindset of technical sales and marketing as a dual manage-
ment principle in companies. They will become familiar with the
specifics of international technical sales and business-to-busi-
ness marketing as well as industrial goods marketing.

Interdisciplinary
Qualification objectives

Students deepen their communication skills in English and
strengthen their ability to work together in teams and different
constellations through group tasks.

Using case studies, they are able to analyse situations in the
marketing of technical products and devise their own solutions,
particularly for the appropriate use of communication tools.

Contents

¢ Introduction and fundamentals: Fundamentals of technical
sales and marketing; marketing concepts and sales, particu-
larly for capital goods and technology companies

o Differences in B2B and B2C sales

e The marketing mix: product policy, pricing policy, communi-
cation policy, distribution policy

e Special features of technical sales in relation to the various
types of business in industrial goods marketing

e Development of communication strategies

¢ International customer relationship management in practice
and with the support of suitable software systems for out-
bound and inbound marketing

Literature

International Technical Sales 1:

e Backhaus, K., Voeth, M. (2014): Industrial Goods Market-
ing: Fundamentals of Business-to-Business Marketing. 10th
edition, Vahlen: Munich.

e Doole, I., Lowe, R. (2019): International Marketing Strategy.
8th edition, Andover.

o Kotler, P., Keller, L. K. (2016): Marketing Management.
Pearson: Upper Saddle River.

International Technical Sales 2:
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e Kumar, V., & Reinartz, W. (2018). Customer Relationship
Management: Concept, Strategy, and Tools (Third edition.).
Berlin, Heidelberg: Springer.

e Blythe, Z., Zimmermann, A. (2017): Business to Business
Marketing Management. Routledge.

o Buttle, F., Maklan, S., (2015): Customer Relationship Man-
agement — Concept and Technologies. Taylor & Francis
Group: Amsterdam et al.

Workload: 6 ECTS x 30 hours = 180 hours.
Attendance time: 4 hours per week x 15 weeks = 60 hours

Workload . . : .
Preparation/follow-up for lectures, exercises and written exami-
nation, preparation for the examination: 120 hours.

Media Slide presentations, tablet and blackboard work, video and print

media as illustrative material
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23. Elective specialisation Module 1

The elective specialisations available will be announced via a list/notice board. Participation may be

restricted by decision.

"Elective Module 1" / "Major Elective Module 1"

Reference number

BWI10065

Semester 4th semester
Level Advanced level
Credits 6

SWS 4

Related courses

Depending on the current semester's course offerings

Recommended prerequisites

Content from previous semesters; if choosing an English-lan-
guage subject, English at level B2.

duration (only for PLK/PLM)

Examination type(s), examination

PLH/PLK/PLP/PLR

Language of instruction

German or English

Module coordinator

The programme director or the module coordinator for the cho-
sen specialisation

Lecturers

Depending on the selected module

Assignment to the curriculum

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — compulsory subject in
the 4th semester (adapted specialisations depending on the de-
gree programme)

Teaching methods used in the
module's courses

Depending on the chosen specialisation, possible course for-
mats include seminars, lectures or projects

Objectives

Depending on the chosen specialisation

Interdisciplinary
Qualification objectives

Depending on the chosen specialisation

Contents

Depending on the chosen specialisation

Literature

The literature depends on the courses in the chosen specialisa-
tion and will be published in the respective course syllabi before
the start of the lecture period.

Workload

Workload: 6 ECTS x 30 hours = 180 hours

Attendance time: 4 hours per week x 15 weeks = 60 hours
Preparation/follow-up, exercises, preparation and completion of
the examination: 120 hours.

Media

Depending on the selected courses
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24. Academic Education and Methods

"Academic Education and Methods"

Reference number

BWI10119

Semester 5th semester
Level Advanced level
Credits 5

SWS 4

Related courses

BWI10120 General Science Seminar
BWI10121 Scientific Work

Recommended prerequisites

None

Examination type(s), examination
duration (only for PLK/PLM)

General Science Seminar: UPL
Scientific Work: UPL

Language of instruction

General science seminar: German and English
Scientific work: German

Module coordinator

Prof. Dr. Mahadevan

Lecturers

General Science Seminar: Prof. Dr. Mahadevan
Scientific Work: Prof. Dr. Martin, Dr. Frank

Curriculum assignment

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — Compulsory subject
5th semester

Teaching methods used in the
module's courses

Workshops, e-learning, exercises

Objectives

General science seminar:

Students work independently on general scientific topics and
use this to develop their individual profiles. They demonstrate
both by submitting the relevant assignments.

Scientific work:

Students are familiar with the requirements and characteristics
of scientific work and the standards expected of a scientific pa-
per. They are able to approach a problem scientifically, examine
it systematically and independently produce a scientific paper in
accordance with the formal criteria.

Interdisciplinary
Qualification goals

General academic seminar:

e Self-reflection is trained through learning reports = central
element of the subject, for all students

e Social skills are trained through specific activities, e.g. hold-
ing tutorials, depending on profile development

o Teamwork skills are trained through specific activities, e.g.
co-organising a specialist event or conference, depending
on profile development

Scientific work:

¢ Includes units on self-reflection, e.g. academic writing and
reflection on research

¢ Includes group work to train the ability to collaborate in sci-
entific teams

Contents

General scientific seminar:

Independence in student work

Goal-oriented student work

Summary and communication of general scientific content
Individual profile development

Scientific work:
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Identify and formulate the problem

Developing a research question

Characteristics and style of academic papers

Sources: researching, evaluating, citing

Structure, outline and formal requirements of an academic
paper

Tables and illustrations

Planning and reviewing your own work

General academic seminar:
Depending on your profile, this will be announced in the semi-

nar
Literature Scientific work:
e Theisen, M. R. (2011): Scientific Work. Technique — Meth-
odology — Form. 15th edition, Vahlen: Munich.
e Franck, N., Stary, J. (2011): The Technique of Academic
Work: A Practical Guide. 16th edition, UTB/Schoningh: Pa-
derborn et al.
Workload: 5 ECTS x 30 hours = 150 hours
Attendance time: 4 hours per week x 15 weeks = 60 hours
Workload . . . .
Preparation/follow-up, exercises, preparation and completion of
the examination: 90 hours.
Media Presentations, e-learning, exercises
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25. Practical semester

"Practical semester" / Internship

Reference number

BWI10069

Semester 5th semester

Level Advanced level

Credits 25

SWS At least 100 days of attendance at the company

Related courses

None

Recommended prerequisites

Courses in semesters 1-4
In particular, completed first stage of studies

Examination type(s), examination
duration (only PLK, PLM)

UPL

Language of instruction

German or English

Module coordinator

The internship supervisors are responsible: Assignment accord-
ing to WI homepage/practical semester

Lecturers

Not applicable

Assignment to the curriculum

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — compulsory subject in
the 5th semester

Teaching methods for the module's
courses

Exercise/training

Objectives

During the practical semester, students can apply and deepen
the knowledge they have acquired during their studies in indus-
trial and business practice. The activities and working methods
of industrial engineers are experienced in everyday life and can
be compared with the theoretical material.

Students expand their experience in terms of methodological
and social skills, learn about technological, commercial and or-
ganisational contexts, and increase their understanding of busi-
ness processes. Together with other company employees, they
learn to work on specific tasks and projects in a team and to in-
tegrate themselves into the company hierarchy.

By reflecting on the course content in relation to practical activi-
ties, students gain a better understanding of the career opportu-
nities available to them and are highly motivated to continue
their studies. The practical experience gained and the feedback
received also enable them to make better choices regarding
their thesis and future career path based on their individual incli-
nations and abilities. The practical semester thus ultimately
paves the way for the subsequent start of professional life.

Interdisciplinary
Qualification objectives

Information on the contribution of the module or individual
courses to
e social skills
o Working in corporate structures
Interaction with other company levels
Interaction in customer/supplier relationships
Ability to engage in dialogue
Ability to take criticism
o Interpersonal skills
e Self-reflection
o Self-positioning within the professional spectrum Wi
o Self-efficacy within company structures
o Self-assessment of specialist knowledge and skills

O O O O
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e Teamwork
o Teamwork in a corporate context
o Teamwork in response to external demands

Contents

The practical semester should relate to the degree programme
and focus on the application of the theoretical knowledge ac-
quired during the course of study, as well as familiarising stu-
dents with the processes and structures of a company

or other practical placement. Both technical and commercial ac-
tivities can be carried out, whereby activities that lie at the inter-
face between the two areas are particularly suitable for reflect-
ing the nature of the chosen course of study.

Ongoing contact with the respective supervisor at the company
ensures that students gain sufficient insight into commercial
and/or technological operational contexts through qualified
work.

The practical study semester is a supervised training period that
is integrated into the degree programme, regulated by the uni-
versity and determined in terms of content. It is intended to pro-
vide students with practical experience and knowledge to sup-
plement the course content.

The practical study semester comprises at least 20 weeks (100
days of attendance) in a company or other professional practice
institution (practical training centre). Students are required to
write a detailed report on the practical semester, which shows
that the required content and activities were actually completed
in the company.

Literature

Varies depending on the topic

Workload

25 ECTS x 30 hours = 750 hours = 100 days at 7.5 hours per
day

Media

Not applicable
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26. Elective subjects

Students must choose 6 credits from the elective subjects catalogue for the degree programme.
The catalogue will be announced on the notice board. The modules/subjects must be chosen in con-
sultation with the programme director. Participation may be restricted by decision of the programme.

"Elective subjects" / "Electives"

Reference number

BWI10070

Semester 4th semester
Level Advanced level
Credits 6

SWS 4

Related courses

Depending on the current semester's course offerings

Recommended prerequisites

Content from previous semesters; if choosing an English-lan-
guage subject, English at level B2.

Examination type(s), examination
duration (only for PLK/PLM)

PLH/PLK/PLP/PLR

Language of instruction

German or English

Module coordinator

The programme director or the module coordinator for the se-
lected module

Lecturers

Depending on the selected module

Assignment to the curriculum

WI/MT, WI/ID, WI/CEE, WI/IMo — compulsory subject in the 6th
semester

Teaching methods used in the
module's courses

Depending on the selected module, possible course formats in-
clude seminars, lectures or projects

Objectives

Depending on the selected module

Interdisciplinary
Qualification objectives

Depending on the selected module

Contents

Depending on the selected module

Literature

The literature depends on the courses of the selected module
and will be published in the respective course syllabi before the
start of the lecture period.

Workload

Workload: 6 ECTS x 30 hours = 180 hours

Attendance time: 4 hours per week x 15 weeks = 60 hours
Preparation/follow-up, exercises, preparation and completion of
the examination: 120 hours.

Media

Depending on the selected courses
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27. Project Methods and Creativity

"Project in Methods and Creativity"

Reference number

BWI10071

Semester 6th semester

Level Professional academic level
Credits 6

SWS 4

Recommended prerequisites

First stage of studies completed

Examination type(s), examination
duration (PLK, PLM only)

PLH/PLP/PLR

Language of instruction

German

Module coordinator

Prof. Dr.-Ing. Jakob

Lecturers

Prof. Dr.-Ing. Jakob, Dr. Heinemeyer

Curriculum assignment

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — compulsory subject,
6th semester

Teaching methods used in the
module's courses

Seminar-based teaching

Objectives

e Development of skills for planning, implementing and moni-
toring projects: Students should be able to define projects,
set goals, create schedules and milestones, and allocate re-
sources. In doing so, they should become familiar with vari-
ous project methods and learn to apply them according to
the respective requirements.

e Promotion of creativity: Students should learn to use their
creativity to find innovative solutions to complex problems.
In doing so, they should become familiar with various crea-
tivity techniques and learn to apply them in projects.

e Developing teamwork skills: Students should learn to work
effectively in teams and achieve goals together. In doing so,
they should learn how to communicate effectively, delegate
tasks and resolve conflicts.

e Improving self-reflection: Students should learn to critically
reflect on their own skills and methods and optimise their
working methods. In doing so, they should reflect on and
evaluate their decision-making processes and creative
methods.

e Presentation skills: Students should learn to communicate
their work results in the form of presentations. In doing so,
they should learn how to present information effectively and
appealingly and how to obtain feedback from others.

e Development of problem-solving skills: Students should
learn how to identify, analyse and solve problems. In doing
so, they should become familiar with various problem-solv-
ing methods and learn how to apply them to complex prob-
lems.

e Promotion of entrepreneurial thinking: Students should
learn how to transform innovative ideas into marketable
products or services. In doing so, they should understand
the importance of market and customer orientation and
learn how to create business models.

Interdisciplinary
qualification goals

The Project Methods and Creativity course makes an important
contribution to the development of social skills, self-reflection
and teamwork.
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Social skills: The course includes group work, discussions
and team projects that help participants improve their col-
laboration, conflict management and communication skills.
They learn how to work effectively in teams, deal with differ-
ent personalities and communicate effectively.
Self-reflection: The course includes exercises in self-reflec-
tion, e.g. through feedback from other participants or
through critical examination of one's own mistakes. Partici-
pants learn how to reflect on and improve their own behav-
iour and thought processes.

Teamwork: In the course, participants will work in teams to
plan, implement and present projects. In doing so, they will
learn how to collaborate effectively with others and contrib-
ute their strengths and weaknesses to a team. They will
also learn how to use the different skills and perspectives of
team members to develop creative and innovative solutions.

Contents

Guided project in which a complex task is worked on in defined
milestones (research/analysis, concept, prototype, implementa-
tion). The objectives are:

Technical project management: definition of technical pro-
jects, project phases, project management methods and
techniques in the technical field, project planning and moni-
toring, risk management.

Creativity in the technical field: Definition of creativity in the
technical field, creativity factors in technical projects, crea-
tivity techniques in the technical field, application of creativ-
ity techniques in technical project work.

Teamwork: Fundamentals of teamwork, team dynamics,
team building, team meetings, conflict management in the
technical field, cooperation and communication.

Technical problem-solving techniques: analysis of technical
problems, problem-solving techniques such as trouble-
shooting and fault finding, design thinking in the technical
field, technical brainstorming and mind mapping.

Technical decision-making: definition of decisions, decision-
making methods, decision-making processes, decision-
making strategies and techniques.

Technical entrepreneurship: fundamentals of entrepreneur-
ship, development of technical business ideas, creation of
business models in the technical field.

Literature

Ries, E., Béhme, E., et al. (2018): The Startup Way: The
21st Century Toolkit for Any Business to Succeed. Vahlen:
Munich.

Eppler, M. J., Hoffmann, F., & Pfister, R. A. (2017). Creabil-
ity: Creative Together — Innovative Methods for Idea Devel-
opment in Teams. Schaffer-Poeschel.

Fox, D., Pattmann, T. et al. (2018): Build, experience, un-
derstand: fischertechnik models for makers. dpunkt: Heidel-
berg.

Lewrick, M., Link, P., & Leifer, L. (2017). The Design Think-
ing Playbook: With traditional, current and future success
factors. Vahlen.

Becker, J., Schwaderlapp, W., & Seidel, S. (2012). Manage-
ment of creativity-intensive processes: Theories, methods,
software and their application. Springer-Verlag.

Workload

Workload: 6 ECTS x 30 hours = 180 hours

Attendance time: 4 hours per week x 15 weeks = 60 hours
Preparation/follow-up, exercises, project work, exam prepara-
tion and completion: 120 hours.
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https://www.amazon.de/Eric-Ries/e/B004VIDMR0?ref=sr_ntt_srch_lnk_2&qid=1558976810&sr=1-2-catcorr
https://www.amazon.de/Startup-Way-Jahrhundert-Unternehmen-erfolgreich/dp/3800656639/ref=sr_1_2?__mk_de_DE=%C3%85M%C3%85%C5%BD%C3%95%C3%91&keywords=prototyping+von+produkten&qid=1558976810&s=books&sr=1-2-catcorr
https://www.amazon.de/Startup-Way-Jahrhundert-Unternehmen-erfolgreich/dp/3800656639/ref=sr_1_2?__mk_de_DE=%C3%85M%C3%85%C5%BD%C3%95%C3%91&keywords=prototyping+von+produkten&qid=1558976810&s=books&sr=1-2-catcorr
https://www.amazon.de/Bauen-erleben-begreifen-fischertechnik%C2%AE-Modelle-Technik-Projekte/dp/3864904986/ref=sr_1_1?__mk_de_DE=%C3%85M%C3%85%C5%BD%C3%95%C3%91&crid=1H7BGN125TNK0&keywords=fischertechnik+buch&qid=1558976156&s=books&sprefix=fischertechnik%2Cstripbooks%2C277&sr=1-1-catcorr
https://www.amazon.de/Bauen-erleben-begreifen-fischertechnik%C2%AE-Modelle-Technik-Projekte/dp/3864904986/ref=sr_1_1?__mk_de_DE=%C3%85M%C3%85%C5%BD%C3%95%C3%91&crid=1H7BGN125TNK0&keywords=fischertechnik+buch&qid=1558976156&s=books&sprefix=fischertechnik%2Cstripbooks%2C277&sr=1-1-catcorr

Media

Project work, assessed milestone presentations and project dis-
cussions
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28. Focus module: Management

The respective focus modules Management' will be announced via list/notice board. Participation may

be restricted by resolution.

"Focus Module Management” / "Management Elective

Reference number

BWI10073

Semester 6th semester
Level Advanced level
Credits 6

SWS 4

Related courses

Depending on the current semester's course offerings

Recommended prerequisites

Content from previous semesters; if choosing an English-lan-
guage subject, English at level B2.

Examination type(s), examination
duration (only for PLK/PLM)

PLH/PLK/PLP/PLR (60 minutes) Module examination

Language of instruction

German or English

Module coordinator

Course director or the module coordinator of the selected spe-
cialisation module

Lecturers

Depending on the choice of module

Assignment to the curriculum

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo— Compulsory subject in
the 6th semester
(Adapted focus modules for each degree programme)

Teaching methods for the module's
courses

Depending on the selected courses, seminar-style teaching, lec-
tures or projects

Objectives

Students acquire in-depth knowledge in the field of manage-
ment through specialisation subjects of their own choosing.
Courses in this module contribute to fulfilling the qualification
framework for industrial engineering — management component.

Interdisciplinary
Qualification goals

Depending on the selected courses

Contents

The content depends on the selected courses from the "Focus
Modules Management" elective list and will be published in the
course syllabi before the start of the lecture period.

Literature

The literature depends on the selected courses from the "Focus
Modules Management" elective list and will be published in the
course syllabi before the start of the lecture period.

Workload

Workload: 6 ECTS x 30 hours = 180 hours

Attendance time: 4 hours per week x 15 weeks = 60 hours
Preparation/follow-up, exercises, preparation and completion of
the examination: 120 hours.

Media

Depending on the selected courses

1 A list of the possible management focus modules available in the programme will be announced via
a list/notice board. It can also be viewed at the programme management assistant's office. One focus
module (4 SWS, 6 credits) from the "Management Focus Modules” elective list must be taken.
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29. Circular Economy Engineering

"Circular Economy Engineering” / "Circular Economy Engineering"”

Reference number

BWI10171

Semester 6th/7th semester

Level Professional academic level
Credits 12

SWS 8

Related courses

BWI10172 CE Business Model Development and Control
BWI10173 CE Data Analytics and Controlling
BWI10174 Development of Circular Products and Processes

Recommended prerequisites

Attendance of the Controlling 1 lecture for a basic understand-
ing of controlling

Successful completion of the course "Technologies and Pro-
cesses of the Circular Economy"

Enrolment in or successful completion of the course "Methods
of Product Development" (elective)

Attendance of the following courses:

Introduction to Computer Science

Fundamentals of Business Administration

Mathematics 2

Statistics 1

Statistics 2

Examination type(s), examination
duration (only for PLK/PLM)

PLH/PLK/PLP/PLR (60 minutes each)

Language of instruction

CE Business Model Development and Control: English
CE Data Analytics and Controlling: German
Development of Circular Products and Processes: German

Module coordinators

Prof. Dr.-Ing. Woidasky

Lecturers

CE Business Model Development and Control: Prof. Dr. Binder
CE Data Analytics and Controlling: Prof. Dr. Thimm
Development of Circular Products and Processes: Prof. Dr.-Ing.
Woidasky

Curriculum assignment

WI/CEE — Compulsory subject 6th/7th semester

Teaching methods used in the
module's courses

CE Business Model Development and Control, CE Data An-
alytics and Controlling:

Seminar-based teaching style, interactive teaching discussions,
case studies and presentations

Development of circular products and processes:

Interdisciplinary challenge-based learning in predominantly self-
organised group work on selected topics in cooperation with ex-
ternal topic mentors and at least weekly coaching consultations
with the lecturer, as well as a one-day event in block/lecture for-
mat at the beginning and a plenary final presentation day event

Objectives

CE Business Model Development and Control:

Students learn how to think and act within controlling case stud-
ies that are to be integrated and maintained in IT systems. They
are familiar with the methods and procedures used in controlling
and the use of specific controlling tools in companies, and can
assess the benefits and limitations of the tools as well as their
IT implementation options.

CE Data Analytics and Controlling:
Students will learn the essential terminology and core concepts
of data analytics from a general perspective. They will be able
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to transfer and apply the concepts to important concrete data
analytics requirements of the circular economy, particularly in
the context of controlling tasks. They will be familiar with typical
data analytics and controlling problems in the circular economy
(e.g. environmental accounting, ESG reporting) and common IT
approaches to solving these problems. They are familiar with
the functionalities supported by business information systems
for these tasks. They can implement smaller IT-based demon-
strators (e.g. dashboards).

Development of circular products and processes:

Students design a project on a current, practice-relevant topic in
the field of product/process development with circularity refer-
ences in a professional environment, implement this project as
independently as possible, and document their results in the
form of a final presentation with discussion and a scientific final
report.

Interdisciplinary
Qualification goals

CE Business Model Development and Control,

CE Data Analytics and Controlling:

Students

e can work on case studies in teams,

e can present team results in a goal-oriented manner appro-
priate to the target audience,

e develop social skills in interacting within the team and with
the plenary,

e solve case study tasks independently and develop self-re-
flection in the process.

Development of circular products and processes:

e Professional conduct and communication when working
with external (business) partners

e Teamwork and self-organisation through group work
e Application of project management methods

e Presentation of scientific results in verbal and written form
appropriate to the target audience

Contents

CE Business Model Development and Control:

The course begins by teaching the basic concepts and tools as
well as the processes and key figures in a company. Students
then learn how to integrate company case studies into various
IT systems.

CE Data Analytics and Controlling:

The teaching portfolio, consisting of seminar-style lectures, digi-

tal teaching units, case study discussions and laboratory exer-

cises, covers the following content:

¢ Fundamentals, methods, core concepts and technology
components of data analytics

e General and controlling-specific operational tasks, pro-
cesses and information artefacts of the circular economy
that require the use of data analytics

e Common evaluations, key figures and reports of the main
players in the circular economy

e Functional scope of operational information systems for
data analytics and controlling in the circular economy

Development of circular products and processes:
e Independent selection of a practical topic from a selection
list (usually agreed with external corporate partners) and
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formation of a project team to work on this topic. The topics
are clearly related to circularity and environmental aspects
of business activities and are redefined each semester with
different corporate partners (see https://businesspf.hs-pforz-
heim.de/studium/studierende/bachelor/bwl nachhaltigkeits-
management ressourceneffizienz_management bsc/prax-
isprojekte).

e Conducting scientific literature research and documenting
the results in the form of a presentation and a chapter in a
scientific paper

e Application of the study content to date to the specific pro-
ject content as part of a scientific approach, including
weekly coaching and further methodological and technical
support

e Scientific documentation and oral presentation and discus-
sion of the results

Literature

CE Business Model Development and Control:

e Kitz, M. (2013), IT Controlling for Practice — Concept and
Methods, 2nd edition, Heidelberg 2013

e Dillerup R., Stoi R. (2012), Case Studies on Corporate Man-
agement. 2nd edition. Munich: Vahlen

e Keimer I., Egle U. (2020), Controlling — Fundamentals for
Successful Digital Transformation in Controlling, in: Keimer
I., Egle U. (eds.), The Digitalisation of the Controlling Func-
tion, Wiesbaden 2020, pp. 1-16

e Horvath P., Gleich R., Seiter M. (2017), Controlling: 10
Case Studies from Business Practice, 3rd edition, Munich:
Vahlen

CE Data Analytics and Controlling:

e Schon, D. (2018): Planning and Reporting in Bl-supported
Controlling, Fundamentals, Business Intelligence, Mobile Bl
and Big Data Analytics, 3rd edition, SpringerGabler

e Baar, H., Kemper, H.-G. (2021): Business Intelligence & An-
alytics — Fundamentals and Practical Applications, Ap-
proaches to IT-based Decision Support, 4th edition, Spring-
erVieweg

Development of circular products and processes:

e ACATECH/Circular Economy Initiative Germany (eds.): Cir-
cular Business Models: Overcoming Barriers, Unlocking Po-
tential. Berlin 2021. https://www.circular-economye-initia-
tive.de/s/AG-GM_Gesamtbericht-DE_DOI_Stand-
1204.23_NEW

e Scholz, U. et al.: Practical Handbook of Sustainable Product
Development. SpringerGabler, 2018

e VDI guidelines, including
2206 (V-Model/Mechatronics),

2221 (Development Methodology),
2243 (Recycling-Oriented Product Development)

Workload

Information per course:

Workload: 3 ECTS x 30 hours = 90 hours

Attendance time: 2 hours per week x 15 weeks = 30 hours
Preparation/follow-up, exercises, preparation and completion of
the examination: 60 hours

Media formats

Blackboard notes, slide presentations, project work/service
learning, challenge-based learning, instructional videos, learn-
ing portfolio, presentations, interactive exercises, case study
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https://businesspf.hs-pforzheim.de/studium/studierende/bachelor/bwl_nachhaltigkeitsmanagement_ressourceneffizienz_management_bsc/praxisprojekte
https://businesspf.hs-pforzheim.de/studium/studierende/bachelor/bwl_nachhaltigkeitsmanagement_ressourceneffizienz_management_bsc/praxisprojekte
https://businesspf.hs-pforzheim.de/studium/studierende/bachelor/bwl_nachhaltigkeitsmanagement_ressourceneffizienz_management_bsc/praxisprojekte
https://businesspf.hs-pforzheim.de/studium/studierende/bachelor/bwl_nachhaltigkeitsmanagement_ressourceneffizienz_management_bsc/praxisprojekte

discussions, negotiation simulation, group work and discus-
sions, student presentations, feedback discussions (selection
from these formats)
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30. Elective specialisation Module 2

One module (12 credits) must be selected from the specialisation modules A and B (see Section I,
Specialisations) and a list that is published each semester on the selection date. Elective specialisa-
tion module 1 may be a prerequisite for elective specialisation module 2. Participation in the speciali-
sation modules may be restricted by decision of the programme director.

"Elective specialisation module 2" / "Major Elective Module 2"

Reference number

BWI10175

Semester 6th/7th semester
Level Advanced level
Credits 12

SWS 8

Related courses

Depending on the current semester's course offerings

Recommended prerequisites

Content from previous semesters; if choosing an English-lan-
guage subject, English at level B2.

duration (only for PLK/PLM)

Examination type(s), examination

PLH/PLK/PLP/PLR

Language of instruction

German or English

Module coordinator

The programme director or module coordinator for the chosen
specialisation

Lecturers

Depending on the chosen module

Assignment to the curriculum

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — compulsory subject in
the 6th/7th semester (adapted specialisations depending on the
degree programme)

Teaching methods used in the
module's courses

Depending on the chosen specialisation, possible course for-
mats include seminars, lectures or projects

Objectives

Depending on the chosen specialisation.

Interdisciplinary
Qualification objectives

Depending on the chosen specialisation

Contents

Depending on the chosen specialisation

Literature

The literature depends on the courses in the chosen specialisa-
tion and will be published in the respective course syllabi before
the start of the lecture period.

Workload

Workload: 12 ECTS x 30 hours = 360 hours

Attendance time: 8 hours per week x 15 weeks = 120 hours
Preparation/follow-up, exercises, preparation and completion of
the examination: 240 hours.

Media

Depending on the selected courses
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31. Interdisciplinary project work

"Interdisciplinary Project"

Reference number

BWI10076

Semester 7th semester

Level Professional academic level
Credits 4

SWS 4

Related courses

Interdisciplinary project work

Recommended prerequisites

Completion of the first stage of studies. Specialist lecture on the
respective project topic. Passing all examinations of the second
stage of studies up to and including the sixth semester, if possi-
ble.

Examination type(s), examination
duration (only PLK, PLM)

PLP

Language of instruction

German and English

Module coordinator

All professors in the department

Lecturers

All full-time professors can be examiners.

Assignment to the curriculum

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — compulsory subject in
the 7th semester

Teaching methods used in the
module's courses

Project

Objectives

Students will be able to work systematically and scientifically on
interdisciplinary tasks and problems in industrial engineering in
teams of 2 to 5 students. This includes, for example

data collection and analysis,

the development and evaluation of solution concepts,
implementing a solution concept,

documentation and subsequent presentation.

Interdisciplinary
Qualification objectives

As part of the project work, students learn to work in a team to
develop results and present them to their supervisor. They also
deal with a specific interdisciplinary issue and possible solu-
tions. This promotes the application of the content learned dur-
ing their studies on a professional level and the deepening of
communication and problem-solving skills on a personal level.

Contents

Changing but interdisciplinary topics in which students

o apply their knowledge, skills and competencies in econom-
ics and engineering,

e use standard tools for project management and data analy-
sis,

e plan and implement projects in terms of time, organisation
and content,

¢ independently conduct research and, if necessary, data col-
lection and analysis,

e document and present the progress and results.

Literature

To be chosen by the students.

Workload

Workload: 4 ECTS x 30 hours = 120 hours per student
Attendance time = 0 hours per week; preparation, literature re-
search, working on the project in a team: 120 hours per student

Media

Current literature, lectures, intensive individual supervision by
supervisor, final presentation

64/73

HS PF ?



32. Scientific Colloquium

"Scientific Colloquium"

Reference number

COL4998

Semester 7th semester

Level Professional academic level
Credits 2

SWS 2

Related courses None

Participation requirements accord-
ing to SPO

At the earliest in the 6th semester. To be eligible, all examina-
tions up to and including the 4th semester must have been suc-
cessfully completed.

Recommended prerequisites

Completion of the seminar "Scientific Work" in the 5th semester

Examination type(s), examination
duration (only for PLK/PLM)

UPL

Language of instruction

German and English

Module coordinator

All professors in the department

Lecturers

All full-time professors can be examiners.

Assignment to the curriculum

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — compulsory subject in
the 7th semester

Teaching methods used in the
module's courses

Colloquium with individual students. Preparation for the thesis.

Objectives

While writing their thesis, students should be able to solve com-
plex and comprehensive tasks of particular difficulty inde-
pendently, methodically and without errors. The essential ele-
ments of scientific work taught during the course are applied
and further deepened. Individual weaknesses are identified and
addressed in consultation with the supervising professor. The
ability to engage in critical self-reflection is encouraged.

Interdisciplinary
Qualification goals

Students are able to present complex topics in a differentiated
manner from different perspectives and prepare them according
to academic standards. In doing so, they train their analytical
thinking skills and critical judgement. They are able to plan and
carry out an academic thesis project over a longer period of
time, demonstrating their perseverance.

Depending on the individual student: in particular, subjects in
which the individual student or his/her supervising professor

Contents identifies deficits in the thesis; in-depth study of methodological
issues.

Literature Depending on the planned topic of the thesis.
Workload: 2 ECTS x 30 hours = 60 hours

Workload Attendance time: 2 hours per week x 15 weeks = 30 hours

Preparation and follow-up work: 30 hours

Media formats

Not applicable
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33. Bachelor's thesis

"Bachelor's thesis" / "Bachelor Thesis"

Reference number

THE4999

Semester 7th semester

Level Professional academic level
Credits 12

SWS 0

Related courses None

Participation requirements accord-
ing to SPO

The Bachelor's thesis can be registered in the 6th semester at
the earliest. To do so, all examinations up to and including the
4th semester must have been successfully completed.

Recommended prerequisites

Attendance at the specialist colloquium and the seminar "Scien-
tific Work".

All examinations in the second stage of the programme should
have been completed.

Examination type(s), examination
duration (only for PLK/PLM)

PLT

Language of instruction

German and English

Module coordinator

All professors in the department

Lecturers

All professors and lecturers with special responsibilities may
serve as primary assessors.

Assignment to the curriculum

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — compulsory subject in
the 7th semester

Teaching methods used in the
module's courses

Not applicable

Objectives

With their thesis, students demonstrate their ability to solve sci-
entific problems independently. They are able to transfer and
apply methods and thought structures to mostly practical prob-
lems within a given time frame.

Through the appropriate gathering and use of information, com-
plex thought processes and factual contexts are brought to-
gether to form a holistic solution. This requires researching, nar-
rowing down and evaluating relevant literature. The topic must
be systematically organised in a meaningful way and a line of
argumentation must be developed.

Students select scientific methods and procedures, apply them
and develop them further to solve the problem. Results are criti-
cally evaluated against the latest state of research.

The findings and results are presented by the students clearly
and in an academically appropriate form in a written paper.

Interdisciplinary
Qualification goals

Students are able to present complex topics in a differentiated
manner from different perspectives and prepare them in accord-
ance with academic standards. In doing so, they train their ana-
Iytical thinking skills and critical judgement. They are able to
plan and carry out an academic thesis project over a longer pe-
riod of time, demonstrating their perseverance.

Contents

The Bachelor's thesis is the first major academic paper. The
topic of the thesis is determined by the primary supervisor in
consultation with the student and depends on the chosen sub-
ject area or specific problem.
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In terms of subject matter, it must be related to industrial engi-
neering in general and the chosen degree programme in partic-
ular, and must deal with subject-specific topics or current issues
arising from these. Suggestions for topics often come from com-
panies.

Literature Topic-specific literature, to be selected by the students.
Workload 12 credits x 30 hours = 360 hours
Media Not applicable
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Specialisations

In consultation with the programme director, students must select 12 credits (6 credits in the 6th se-
mester and 6 credits in the 7th semester), i.e. one elective module A or B from the range of electives
described on the following pages. Participation in the specialisation modules may be restricted by de-

cision.

A Operations Management

"Operations Management"

Reference number

BWI10131

Semester 6th/7th semester

Level Professional academic level
Credits 12

SWS 8

Related courses

BWI10132 Supply Chain Management
BWI10133 Quality and Improvement
BWI10134 Production Design
BWI10135 Production Controlling

Recommended prerequisites

Sound prior knowledge from previous courses in the modules
Production Engineering | and I, Operations Management, and
Logistics and Controlling

Examination type(s), examination
duration (only for PLK/PLM)

PLH/PLK/PLP/PLR (60 minutes)

Language

Supply Chain Management: English
Quality and Improvement: English
Production Design: English

Production Controlling: German or English

Module coordinator

Prof. Dr. Kiihn

Lecturers

Supply Chain Management: Prof. Dr. Peter

Quality and Improvement: Prof. Dr.-Ing. Mazilu-Eyaz
Production Design: Prof. Dr. Kiihn

Production Controlling: Prof. Dr. Schnell

Curriculum assignment

WI/IM, WI/CEE, WI/IMo — compulsory elective subject 6th/7th
semester

Teaching methods used in the
module's courses

Seminar-style course, laboratory sessions, project work

Objectives

Students learn

e methods for analysing logistics and manufacturing pro-
cesses and describing their characteristic parameters,

e understand the specific characteristics of different manufac-
turing principles,

e optimise existing processes in the production and logistics
environment or fundamentally redesign them. Quality assur-
ance management and continuous improvement methods
can be applied in a targeted manner for this purpose,

e describe the phases of factory planning,

¢ independently implement layout planning and workplace de-
sign based on ergonomic aspects using case studies,

¢ understand relevant trends and new developments in terms
of their opportunities and risks, as well as their implications
for operations management ( ), and apply them as far as
possible.
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e Apply tools for measuring and controlling the economic effi-
ciency of production and know how to identify starting
points for optimising manufacturing efficiency.

Interdisciplinary
Qualification objectives

The module contributes to

e Social skills

e Self-reflection

e Teamwork

Interdisciplinary thinking and action.

Contents

Supply chain management:

Fundamentals and definition of supply chain management, plan-
ning levels of supply chain management, supply chain strategy,
supply chain planning, supply chain execution, coordination in
the supply chain, supply chain configuration in theory and prac-
tice.

Quality and improvement:

Concepts and methods of quality management with particular
relevance to production and logistics processes, including fac-
tory planning; concepts and methods of continuous improve-
ment.

Production design:

Design and optimisation of processes, workplaces and layouts
in the production environment, taking into account technical,
economic and ergonomic aspects; phases of factory planning;
familiarisation with and application of relevant methods in pro-
duction design.

Production controlling:

Ensuring effectiveness and efficiency in the production area, for
example through the use of manufacturing key figures and key
figure systems, through the use of standard cost accounting or
selected decision-making calculations.

Literature

Supply Chain Management:

e Chopra, S. (2018): Supply Chain Management: Strategy,
Planning and Operation. 7th Edition, Pearson: London.

e Heizer, J., Render, B. (2016): Operations Management. 11th
Edition, Pearson: London.

¢ Handfield, R. B., Monczka, R. M., Giunipero, L. C., Patter-
son, J. L. (2016): Sourcing and Supply Chain Management.
6th Edition, Cengage Learning: Florence (KY).

Additional recommended practitioner journals:
e Inside Supply Management
e  Supply Chain Quarterly

Quality and Improvement:
Will be announced in the syllabus at the beginning of each se-
mester.

Production design:
Will be announced in the syllabus at the beginning of each se-
mester.

Production Controlling:

e Klein, A. (2018): Modern Production Controlling Modern
Production Controlling for Industry 4.0: Concepts, Instru-
ments and Key Figures. Haufe: Munich.
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e Schnell, H.; Klein, A.: Production Controllers! — More in de-
mand than ever! In: Controller Magazine 7/8-2018, Issue
4/2018, pp. 78-81

e Schnell, H.: Production Controlling — How Controllers Con-
tribute to Success in Production. In: Process and Function
Controlling, edited by Gleich, R.; Freiburg — Haufe: 2021,
pp.- 125-138

Workload

Information per course:

Workload: 3 ECTS x 30 hours = 90 hours

Attendance time: 2 hours per week x 15 weeks = 30 hours
Preparation/follow-up, exercises, preparation and completion of
the examination: 60 hours.

Media formats

Lectures, laboratory work, seminar-style teaching, project work
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B International Technical Sales

"International Technical Sales"

Reference number

BWI10087

Semester 6th/7th semester

Level Professional academic level
Credits 12

SWS 8

Related courses

BWI10088 International Marketing

BWI10089 Business Plan and Business Models
BWI10090 International Technical Sales 3
BWI10091 Marketing Simulations

Participation requirements accord-
ing to SPO

1. Completion of the first stage of studies

Recommended requirements

Successful participation in the International Technical Sales
course

Examination type(s), examination
duration (only for PLK/PLM)

Per course: PLH/PLK/PLP/PLR (60 minutes)

Language of instruction

German or English

Module coordinator

Prof. Dr.-Ing. Bihrer

Lecturers

International Marketing: Prof. Dr.-Ing. BUhrer

Business Plan and Business Models: Prof. Dr.-Ing. Hinderer
International Technical Sales 3: Prof. Dr.-Ing. Buhrer Marketing
Simulations: Prof. Dr.-Ing. Hinderer

Curriculum assignment

WI/MT, WI/ID, WI/IM, WI/CEE, WI/IMo — Compulsory subject
6th/7th semester

Teaching methods used in the
module's courses

Seminar-based teaching

Objectives

Students will learn the important fundamentals of marketing in
the areas of international marketing, market research

search and technical sales. The fundamentals of these areas
are explained and explored in depth, and concepts, methods
and technical implementations are developed using practical
case studies.

Students will be able to apply insights from environmental anal-
ysis and market research to proposals for business model de-
sign and successful market development. In addition, partici-
pants will develop marketing-specific alternative solutions in se-
lected practical projects.

Interdisciplinary
Qualification goals

Through group tasks, students strengthen their ability to work
together ad hoc in teams and in various constellations.

Using case studies, they are able to analyse situations in the
marketing of technical products and devise their own solutions,
particularly for the appropriate use of communication tools.

Contents

International Marketing:

Cultural Environment of Global Marketing, International Busi-
ness Activities and Multinational Market Groups, Corporate
Context of Marketing.

Business Plan and Business Models:

71173

HS PF ?



Students independently develop business models and business
plans for specific projects or business ideas. This brings to-
gether aspects of product and service development, market re-
search, marketing and corporate planning.

International Technical Sales 3:

International capital goods and services marketing, analysis of
international markets and derivation of market entry and market
development strategies using real case studies based on in-
depth market research. Preparation for international sales situa-
tions.

Marketing simulations:

Simulation of realistic cases from the perspective of market-ori-
ented corporate management. Designed as a simulation (or
business game), in which participants make marketing deci-
sions on their own responsibility. All marketing mix elements are
applied in specific business situations within the framework of a
simulated market with competing companies. For example,
communication campaigns are to be designed to support a spe-
cific sales situation. Participants must explain and justify their
marketing and sales-specific decisions.

Literature

International Marketing:

e Usunier, J. (2000): Marketing Across Cultures. 4th edition,
Prentice Hall: Harlow.

e Backhaus, K., Bischken, J., Voeth, M. (2003): International
Marketing. Schéffer-Poeschel: Stuttgart.

e Backhaus, K., Buschken, J., Voeth, M. (2005): International
Marketing. Palgrave MacMillan: Basingstoke.

e Usunier, J. (2004): International Marketing: Market Develop-
ment and Multicultural Management. 2nd edition, Vuibert:
Paris.

Business plans and business models:

e Nagl, A. (2018): The Business Plan — Creating Professional
Business Plans. Springer Gabler: Wiesbaden.

o Wupperfeld, U. (1999): The Business Plan for a Successful
Start. mvg-Verlag.
Backhaus, K., Schneider, H. (2019): Strategic Marketing.
Schaffer-Pdschl: Stuttgart.

International Technical Sales 3:

e Backhaus, K., Voeth, M. (2010): International Marketing.
10th edition, Schaffer-Poeschel: Stuttgart.

o Kotler, P., Keller, K. L., Bliemel, F. (2007): Marketing Man-
agement — Strategies for Value Creation. 12th edition, Pear-
son: Munich.

o Meffert, H. et al. (2007): Marketing — Fundamentals of Mar-
ket-Oriented Business Management. 10th edition, Gabler:
Wiesbaden.

Marketing simulations:

o Kotler, P. (2012): Marketing Management. 2nd European
Edition. Pearson: Munich.

o Meffert, H. et al. (2015): Marketing — Fundamentals of Mar-
ket-Oriented Business Management. 12th edition, Springer-
Gabler: Wiesbaden.

o Wohe, G. (2011): Introduction to Business Administration.
24th edition, Vahlen: Munich.
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e Backhaus, K., Voeth, M. (2010): International Marketing.
10th edition, Schaffer-Poeschel: Stuttgart.

Workload

Information per course:

Workload: 3 ECTS x 30 hours = 90 hours

Attendance time: 2 hours per week x 15 weeks = 30 hours
Preparation/follow-up, exercises, preparation and completion of
the examination: 60 hours.

Media formats

Presentation, workshops, project reports and documentation
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