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1 STRUCTURE OF THE BACHELOR PROGRAMME IN INDUSTRIAL ENGINEERING AND MANAGEMENT
(B.SC.)

1 Structure of the Bachelor Programme in Industrial Engineering and
Management (B.Sc.)

The bachelor programme in Industrial Engineering and Management (B.Sc.) has 6 terms and consists of 180
credits (CP) including internship and bachelor thesis. The terms 1 to 3 of the programme are methodologically
oriented and provide the student with the foundations of business, economic and engineering science. Terms 4 to
6 aim at the specialization and application of this knowledge.

Figure 1 shows the structure of the subjects and the credits (CP) allocated to the subjects. According to the
European Credit Transfer System, one credit corresponds to a workload of 30 hours.

Industrial Engineering and Management (B.Sc.)

Semester

[=\[e AT
BA EA Mqterial
Science
4CP EC1 Progr 2.5CP Math 1
BA SMIEM s CP s CP MaEBfRS rcpP
3CP 2,5CP
BA PEM EC 2 Info 1 OR 1 Math 2 Stat 1
4 CP 5CP 5CP 4,5 CP 7CP 5CP
Eng.
Mechanics
Acc Info 2 OR 2 25CP Math 3 Stat 2
4 CP 5CP 4,5 CP 7 CP 5CP
Electr. Eng
2,5CP

Elective

Seminar BA/ENG Elective

+ KS

6+3CP

Figure 1: Structure of the Bachelor Programme(Recommendation)

In the specialization studies of the third year of the bachelor programme the student has to choose one elective
module of the following disciplines: Informatics, operations research, business science, economics, engineering
science, statistics, law and sociology. Furthermore, the student has to attend two seminars with a minimum of six
CP within the seminar module. In addition to the key skills gained in the seminars (3 CP), the student has to acquire
additional key skills totalling at least 3 credits.

It is left to the student’s individual curriculum (taking into account the examination and module regulations), in which
terms the chosen modules will be started and completed. However, it is highly recommended to follow the proposed
structure and schedule of the first 3 terms and to complete all courses and seminars before beginning the bachelor
thesis.
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2 KEY SKILLS

2 Key Skills

The bachelor programme Industrial Engineering and Management (B.Sc.) at the Department of Economics and
Management distinguishes itself by an exceptionally high level of interdisciplinarity. With the combination of busi-
ness science, economics, informatics, operations research, mathematics as well as engineering and natural sci-
ence, the integration of knowledge of different disciplines is an inherent element of the programme. As a result,
interdisciplinary and connected thinking is encouraged in a natural way. Furthermore, tutor programs with more
than 20 semester periods per week contribute significantly to the development of key skills in the bachelor pro-
gramme. The integrative taught key skills, which are acquired throughout the entire programme, can be classified
into the following fields:

Soft skills
1. Team work, social communication and creativity techniques
2. Presentations and presentation techniques
3. Logical and systematical arguing and writing
4. Structured problem solving and communication

Enabling skills
1. Decision making in business context
2. Project management competences
3. Fundamentals of business science
4. English as a foreign language

Orientational knowledge
1. Acquisition of interdisciplinary knowledge
2. Institutional knowledge about economic and legal systems
3. Knowledge about international organisations
4. Media, technology and innovation

The integrative acquisition of key skills especially takes place in several compulsory courses during the bachelor
programme, namely

1. Basic programme in economics and business science

2. Seminar module

3. Mentoring of the bachelor thesis

4. Internship

5. Business science, economics and informatics modules

Figure 2 shows the classification of key skills within the bachelor programme at a glance.

Besides the integrated key skills, the additive acquisition of key skills, which are totalling at least three credits
within the seminar module, is scheduled. Students may choose freely among the offered courses of HoC, ZAK and
Sprachenzenrtum.
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2 KEY SKILLS

Bachelorstudium
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Figure 2: Key Skills
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2 KEY SKILLS

Was Wann Hilfsmittel
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Figure 3: Process of gaining additive key skills
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3 MODULE HANDBOOK - A HELPFUL GUIDE THROUGHOUT THE STUDIES

3 Module Handbook - a helpful guide throughout the studies

The programme exists of several subjects (e.g. business administration, economics, operations research). Every
subject is split into modules and every module itself exists of one or more interrelated courses. The extent of every
module is indicated by credit points (CP), which will be credited after the successful completion of the module. Some
of the modules are obligatory. According to the interdisciplinary character of the programme, a great variety of
individual specialization and deepening possibilities exists for a large number of modules. This enables the
student to customize content and time schedule of the programme according to personal needs, interest and job
perspective. The module handbook describes the modules belonging to the programme. It describes:

* the structure of the modules

* the extent (in CP),

* the dependencies of the modules,
« the learning outcomes,

* the assessment and examinations.

The module hanbook serves as a necessary orientation and as a helpful guide throughout the studies. The module
handbook does not replace the course catalogue, which provides important information concerning each semester
and variable course details (e.g. time and location of the course).

Begin and completion of a module

Every module and every course is allowed to be credited only once. The decision whether the course is assigned
to one module or the other (e.g. if a course is selectable in two or more modules) is made by the student at the
time of signing in for the corresponding exam. The module is succeeded, if the general exam of the module and/or
if all of its relevant partial exams have been passed (grade min 4.0). In order to that the minimum requirement of
credits of this module have been met.

General exams and partial exams

The module exam can be taken in a general exam or several partial exams. If the module exam is offered as a
general exam, the entire content of the module will be reviewed in a single exam. If the module exam exists of
partial exams, the content of each course will be reviewed in corresponding partial exams. The registration for the
examinations takes place online via the self-service function for students. The following functions can be accessed
on https://studium.kit.edu/meinsemester/Seiten/pruefungsanmeldung.aspx:

+ Sign in and sign off exams
* Retrieve examination results

* Print transcript of records

For further and more detailed information also see https://studium.kit.edu/Seiten/FAQ.aspx

Repeating exams

Principally, a failed exam can repeated only once. If the repeat examination (including an eventually provided
verbal repeat examination) will be failed as well, the examination claim is lost. Requests for a second repetition
of an exam require the approval of the examination committee. A request for a second repetition has to be made
without delay after loosing the examination claim. A counseling interview is mandatory. For further information see
http://www.wiwi.kit.edu/serviceHinweise.php.
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3 MODULE HANDBOOK - A HELPFUL GUIDE THROUGHOUT THE STUDIES

Bonus accomplishments and additional accomplishments

Bonus accomplishments can be achieved on the basis of entire modules or within modules, if there are alterna-
tives at choice. Bonus accomplishments can improve the module grade and overall grade by taking into account
only the best possible combination of all courses when calculating the grades. The student has to declare a Bonus
accomplishment as such at the time of registration for the exams. Exams, which have been registered as Bonus
accomplishments, are subject to examination regulations. Therefore, a failed exam has to be repeated. Failing the
repeat examination implies the loss of the examination claim.

Additional accomplishments are voluntarily taken exams, which have no impact on the overall grade of the stu-
dent and can take place on the level of single courses or on entire modules. It is also mandatory to declare an
additional accomplishment as such at the time of registration for an exam. Up to 2 modules with a minimum of 9
CP may appear additionally in the certificate. After the approval of the examination committee, it is also possible to
include modules in the certificate, which are not defined in the module handbook. Single additional courses will be
recorded in the transcript of records. Courses and modules, which have been declared as bonus accomplishments,
can be changed to additional accomplishments.

Further information

More detailed information about the legal and general conditions of the programme can be found in the examination
regulation of the programme (in the appendix).

Used abbreviations

LP/CP Credit Points/ECTS Leistungspunkte/ECTS
LV course Lehrveranstaltung
RU computing lab Rechneriibung
S summer term Sommersemester
Sem. semester/term Semester
ER/SPO examination regulations Studien- und Priifungsordnung
KS/SQ key skills Schllsselqualifikationen
SWS contact hour Semesterwochenstunde
U excercise course Ubung
\ lecture Vorlesung
W winter term Wintersemester
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4 ACTUAL CHANGES

4 Actual Changes

Important changes are pointed out in this section in order to provide a better orientation. Although this process was done with
great care, other/minor changes may exist. Please also check our updates on http://www.wiwi.kit.edu/lehreMHB.
php#mhb_aktuell.

WI3BVWL - Public Finance (S. 50)

Anmerkungen

\ See German version.

2560131 - Introduction to Public Finance (S. 146)

Anmerkungen

\ See German version.

2511402 - Intelligent Systems in Finance (S. 207)

Anmerkungen

The content of the lecture will permanently be adapted to actual developments. This can be the cause to changes of the
described contend and schedule.

The course “Intelligent Systems in Finance” will not be offered any more from summer term 2016 on. The examination will be
offered latest until summer term 2015 (repeaters only).

2520525 - Introduction to Game Theory (S. 147)

Anmerkungen

‘ This course was formerly named “Game Theory I”.

2540520 - Operative CRM (S. 250)

Anmerkungen

As of winter term 2014/15 this lecture is hold in alternation with “2540522 - Analytical CRM”. The current schedule can be seen
on the chair’s website (http://www.em.uni-karlsruhe.de).

2540522 - Analytical CRM (S. 101)

Anmerkungen

The lecture ultimately takes place in summer term of 2014. Afterwards the lecture is hold in alternation with “2540520 - Operative
CRM?”. The current schedule can be seen on the chair’s website (http://www.em.uni-karlsruhe.de).

2511400 - Complexity Management (S. 135)

Anmerkungen

The content of the lecture will permanently be adapted to actual developments. This can be the cause to changes of the
described contend and schedule.

The course “Complexity Management” will not be offered any more from summer term 2016 on. The examination will be offered
latest until summer term 2015 (repeaters only).

19027 - Fundamentals of Transportation Planning and Traffic Engineering (S. 360)
Erfolgskontrolle

In the module Fundamentals of Transportation [WI4INGBGU15] the assessment consists of an oral exam (15 minutes) according
to §4(2), 2 of the examination regulation. For other modules and more information, see the corresponding module description.

2520517 - Welfare Economics (S. 376)

Anmerkungen

\ For details see German version.

2581996 - Logistics and Supply Chain Management (S. 216)

Erfolgskontrolle

The assessment consists of an oral (30 minutes) or a written (60 minutes) exam (following §4(2), 1 of the examination regulation).
The exam takes place in every semester. Re-examinations are offered at every ordinary examination date.
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20712/13 - Introduction to GIS for students of natural, engineering and geo sciences (S.

149)

Anmerkungen

For further information, see http://www.gik.uni-karlsruhe.de/print/index.html?&no_cache=1&P=1
The credits have been changed from 4 to 5.
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5 MODULES (FOUNDATION) 5.1 All Subjects

5 Modules (Foundation)
5.1 All Subjects
Module: Business Administration [WI1BWL1]

Coordination: M. Uhrig-Homburg, M. Ruckes
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Business Administration

ECTS Credits Cycle Duration
15 Every term 3

Courses in module

ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2600026 Business Administration: Finance and 2/0/2 w 4 M. Ruckes, M. Uhrig-Homburg
Accounting (p. 126)
2600023 Business Administration: Strategic 2 W 3 M. Ruckes, H. Lindstadt, Ch.
Management and Information Engi- Weinhardt
neering and Management (p. 128)
2600024 Business Administration: Production 2/0/2 S 4 M. Ruckes, W. Fichtner, M.
Economics and Marketing (p. 127) Klarmann, Th. Litzkendorf, F.
Schultmann
2600002 Financial Accounting and Cost Ac- 2/2 W 4  T.LUdecke

counting (p. 279)

Learning Control / Examinations

The assessment is carried out as partial written exams (according to Section 4(2), 1 of the examination regulation) of the single
courses of this module. The examinations take place at the beginning of the recess period. Re-examinations are offered at every
ordinary examination date. The assessment procedures of each course of this module is defined for each course separately.
The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions
None.

Recommendations

It is strongly recommended to attend the courses in the following sequence:

1st term: Business Administration: Strategic Management and Information Engineering and Management [2600023] and
Business Administration: Finance and Accounting [25026/25027]

2nd term: Business Administration: Production Economics and Marketing [25024/25025]

3rd term: Financial Accounting and Cost Accounting [25002/25003]

Learning Outcomes
The student

+ has core skills in business administration in particular with respect to decison making and model based view of corpora-
tions

+ masters the fundamentals of managerial and financial accounting as well as business administration
* is able to analyse and assess the central tasks, functions and decisions in modern corporations

This module sets the base for advanced courses in the field of business administration and management science.

Content

This module provides the fundamentals of managerial and financial accounting as well as business administration and man-
agement science. Then, the module focuses on the fields of marketing, production economics, information engineering and
management, management and organization, investment and finance and the german specific term controlling.

Remarks
The title and partly the content of each lecture within this module has changed in the winter semester 2012/13.
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5 MODULES (FOUNDATION) 5.1 All Subjects

Module: Business Administration [WI1BWL]

Coordination: M. Uhrig-Homburg, M. Ruckes
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Business Administration

ECTS Credits Cycle Duration
15 Every term 2

Courses in module

ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2600002 Financial Accounting and Cost Ac- 2/2 W 4  T.Lidecke
counting (p. 279)
2600023 Business Administration: Strategic 2 w 3 M. Ruckes, H. Lindstadt, Ch.
Management and Information Engi- Weinhardt
neering and Management (p. 128)
2600024 Business Administration: Production 2/0/2 S 4 M. Ruckes, W. Fichtner, M.
Economics and Marketing (p. 127) Klarmann, Th. Litzkendorf, F.
Schultmann
2600026 Business Administration: Finance and 2/0/2 w 4 M. Ruckes, M. Uhrig-Homburg

Accounting (p. 126)

Learning Control / Examinations

The assessment is carried out as partial written exams (according to Section 4(2), 1 of the examination regulation) of the single
courses of this module. The examinations take place at the beginning of the recess period. Re-examinations are offered at every
ordinary examination date. The assessment procedures of each course of this module is defined for each course separately.
The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions
None.

Recommendations

It is strongly recommended to attend the courses in the following sequence:

1st term: Business Administration: Strategic Management and Information Engineering and Management [2600023] and
Financial Accounting and Cost Accounting [25002/25003] (before winter semester 2013/14)

2nd term: Business Administration: Production Economics and Marketing [25024/25025]

3rd term: Business Administration: Finance and Accounting [25026/25027]

Learning Outcomes
The student

* has core skills in business administration in particular with respect to decison making and model based view of corpora-
tions

» masters the fundamentals of managerial and financial accounting as well as business administration
+ is able to analyse and assess the central tasks, functions and decisions in modern corporations

This module sets the base for advanced courses in the field of business administration and management science.

Content

This module provides the fundamentals of managerial and financial accounting as well as business administration and man-
agement science. Then, the module focuses on the fields of marketing, production economics, information engineering and
management, management and organization, investment and finance and the german specific term controlling.

Remarks

The title and partly the content of each lecture within this module has changed in the winter semester 2012/13.

The module Business Administration [WI1BWL] will not be offered from the winter semester 2012/13. It will be replaced by
module Business Administration [WI1BWL1]. Students who have already been enrolled in the summer semester 2012 can
complete the module.
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5 MODULES (FOUNDATION) 5.1 All Subjects

Module: Economics [WI1VWL]

Coordination: C. Puppe
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Economics
ECTS Credits Cycle Duration
10 Every term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2600012  Economics I: Microeconomics (p. 364) 3/0/2 w 5  C. Puppe, P. Reiss
2600014  Economics II: Macroeconomics (p. 365) 3/0/2 S 5  B. Wigger

Learning Control / Examinations

The assessment is carried out as partial written exams (according to Section 4(2), 1 of the examination regulation) of the single
courses of this module. The assessment procedures of each course of this module is defined for each course separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Notice: The lecture Economics I: Microeconomics [2600012] is part of the preliminary examination concerning § 8(1) of the
examination regulation. This examination must be passed until the end of the examination period of the second semester. Any
Re-examinations has to be passed until the end of the examination period of the third semester. Otherwise the examination
claim will be lost.

Conditions
None.

Learning Outcomes

The student

- knows and understands economic problems,

- understands economic policy in globalized markets,

- is able to develop elementary solution concepts.

The lectures of this module have different focuses: In Economics | economic problems are seen as decision problems, Eco-
nomics |l looks at the dynamics of economic processes.

Content
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5 MODULES (FOUNDATION) 5.1 All Subjects

Module: Introduction to Informatics [WI1INFO]

Coordination: H. Schmeck, R. Studer, D. Seese
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Informatics

ECTS Credits Cycle Duration
15 Every term 2

Courses in module

ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2511000 Introduction to Programming with Java 3/1/2 w 5 D. Seese
(p. 264)
2511010 Foundations of Informatics | (p. 184) 2/2 S 5 R. Studer, E. Simperl
2511012  Foundations of Informatics Il (p. 185) 31 w 5  H. Schmeck

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2), 1 and 3 of the examination regulation) of the single
courses of this module.

The examinations are offered every semester. Re-examinations are offered at every ordinary examination date.

* Introduction to Programming with Java
Compulsory tests in the computer lab
Written exam resp. computer-based exam (60 min)
The successful completion of the compulsory tests in the computer lab is prerequisited for admission to the written resp.
computer-based exam.

» Foundations of Informatics |
Written exam in the first week of the recess period (60 min)

» Foundations of Informatics
Written exam in the first week of the recess period (90 min)
It is possible to gain 0,3-0.4 grading points to the written exam by successfull participation in the exercises (achieving a
minimum number of points received for solutions to the exercises), or by successful completion of a bonus exam (both
according to Section 4 (2), 3 of the examination regulation).

When every singled examination is passed, the overall grade of the module is the average of the grades for each course weighted
by the credits and truncated after the first decimal.

Conditions
None.

Recommendations
It is strongly recommended to attend the courses in the following sequence: Introduction to Programming with Java [2511000],
Foundations of Informatics | [2511010] Foundations of Informatics I [2511012]

Learning Outcomes
The student

+ knows the main principles, methods and systems of computer science,

 can use this knowledge for applications in advanced computer science courses and other areas for situation-adequate
problem solving,

* is capable of finding strategic and creative responses in the search for solutions to well defined, concrete, and abstract
problems.

The student can deepen the learned concepts, methods, and systems of computer science in advanced computer science
lectures.

Content

This module conveys knowledge of the widespread object-oriented programming Java language. Furthermore, the topics
modeling, logic, algorithms, sorting and searching algorithms, complexity theory, problem specifications, and dynamic data
structures are addressed. From the field of theoretical computer science, formal models of automata, languages and algorithms
are presented and applied to the architecture of computer systems.
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5 MODULES (FOUNDATION) 5.1 All Subjects

Module: Introduction to Operations Research [WI10R]

Coordination: S. Nickel, O. Stein, K. Waldmann
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Operations Research
ECTS Credits Cycle Duration
9 Every 2nd term, Summer Term 2

Courses in module

ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2550040 Introduction to Operations Research | 2/2/2 S 4,5 S. Nickel, O. Stein, K. Wald-
(p. 143) mann
2530043 Introduction to Operations Research |l 2/2/2 w 4,5 S. Nickel, O. Stein, K. Wald-
(p. 144) mann

Learning Control / Examinations

The assessment of the module is carried out by a written examination (120 minutes) according to Section 4(2), 1 of the
examination regulation.

In each term (usually in March and July), one examination is held for both courses.

The overall grade of the module is the grade of the written examination.

Conditions
None.

Recommendations

Mathematics | und Il. Programming knowledge for computing exercises.

It is strongly recommended to attend the course Introduction to Operations Research | [2550040] before attending the course
Introduction to Operations Research Il [2530043].

Learning Outcomes
The student

* names and describes basic notions of the essential topics in Operations Research (Linear programming, graphs and
networks, integer and combinatorial optimization, nonlinear programming, dynamic programming and stochastic models),

+ knows the indispensable methods and models for quantitative analysis,

+ models and classifies optimization problems and chooses the appropriate solution methods to solve optimization problems
independently,

validates, illustrates and interprets the obtained solutions.

Content

This module treats the following topics: linear programming, network models, integer programming, nonlinear programming,
dynamic programming, queuing theory, heuristic models.

This module forms the basis of a series of advanced lectures with a focus on both theoretical and practical aspects of Operations
Research.
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5 MODULES (FOUNDATION) 5.1 All Subjects

Module: Mass and Energy Balances for Reacting Systems [WI1ING1]

Coordination: P. Pfeifer, B. Kraushaar-Czarnetzki
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
2,5 Every 2nd term, Winter Term 1

Courses in module

ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
22130 Mass and Energy Balances for React- 2/0 w 25 P Pfeifer, B. Kraushaar-
ing Systems (p. 346) Czarnetzki

Learning Control / Examinations

The assessment is carried out by a written exam about the lecture Mass and Energy Balances for Reacting Systems [22130]
(according §4(2), 1 of the examination regulation).

The overall grade of this module is the grade of the written exam.

Conditions

None.

Learning Outcomes
The student

» knows and understands integral mass and energy balances of simple systems in process engineering,
+ can apply integral mass and balances on selected systems and processes.

Content
+ Aim and approach
» Mass balance
» Water
Nitrogen and ammonia

» Energy balance
+ Natural gas
+ Carbon dioxide
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5 MODULES (FOUNDATION) 5.1 All Subjects

Module: Materials Science [WI1ING2]

Coordination: M. Hoffmann
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
2,5 Every 2nd term, Winter Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2125760 Materials Science | (p. 369) 2/1 W 2,5 M. Hoffmann

Learning Control / Examinations

The assessment of the module is carried out by a written examination (150 min) about the lecture Material Science | [2125760]
(according to Section 4(2), 1 of the examination regulation). The assessment procedures of each course of this module is
defined for each course separately.

The examination is offered every semester. Re-examinations are offered at every ordinary examination date. The examination
at the end of the summer term is carried out by a written or oral exam.

The grade of the module corresponds to the grade of this examination.

Conditions
None.

Learning Outcomes

Students are able to specify the basics of materials science and engineering and can apply it to simple problems in various
technical areas.

As major part of the module, the students know the correlation between atomic structure and bonding of solids and the
macroscopic properties such as mechanical behavior or electrical conductivity. They have basic knowledge with respect to
materials characterization. The students are able to analyze phase diagrams with up to two components and can derive simple
correlations among composition, processing, microstructure evolution and materials properties.

Content

After an introduction to the atomic structure and interatomic bonding, elementary concepts of crystallography are given. Different
types of crystal structures are explained and various types of imperfections in solids. Then, the mechanical behaviour and the
physical properties of various types of materials (metals, polymers, ceramics) are discussed. The thermodynamic principles of
solidification and the basic types of phase diagrams are given to understand to iron-carbon phase diagram and the manifold
microstructures of steel and cast iron.
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5 MODULES (FOUNDATION) 5.1 All Subjects

Module: Engineering Mechanics [WI1ING3]

Coordination: H. Hetzler
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
2,5 Every 2nd term, Winter Term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2161208 Engineering Mechanics | (p. 352) 1/0.5 W 2,5 H. Hetzler

Learning Control / Examinations

The assessment of the module is carried out by a written examination about the lecture Engineering Mechanics [2161208]
(according to Section 4(2), 1 of the examination regulation). The assessment procedures of each course of this module is
defined for each course separately.

The overall grade of the module is the grade of the written examination.

Conditions
None.

Learning Outcomes
The student

» knows and understoods the basic elements of statics,
+ is able to solve basic problems in statics indipendently.

Content
Statics: force « moment « general equilibrium conditions « center of gravity « inner forces in structure « plane frameworks ¢
adhesion
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5 MODULES (FOUNDATION) 5.1 All Subjects

Module: Electrical Engineering [WI1ING4]

Coordination: W. Menesklou

Degree programme: Wirtschaftsingenieurwesen (B.Sc.)

Subject: Engineering Science

ECTS Credits Cycle Duration
2,5 Every 2nd term, Winter Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
23223 Electrical Engineering | (p. 153) 2/2 W 2,5 W. Menesklou

Learning Control / Examinations

The assessment of the module is carried out by a written examination about the lecture Electrical Engineering | [23223]
(according to Section 4(2), 1 of the examination regulation). The assessment procedures of each course of this module is
defined for each course separately.

The grade of the module corresponds to the grade of this examination.

Conditions
None.

Learning Outcomes
The student knows and understands basic terms of electrical engineering and should be able to carry out simple calculations of
DC and AC circuits.

Content
Supporting the lecture, assignments to the curriculum are distributed. These are solved into additional (voluntary) tutorials.
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5 MODULES (FOUNDATION) 5.1 All Subjects

Module: Mathematics [WI1MATH]

Coordination: G. Last
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Mathematics
ECTS Credits Cycle Duration
21 Every 2nd term, Winter Term 3
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
01350 Mathematics | (p. 229) 4/2/2 W 7  G. Last, M. Folkers, D. Hug, S.
Winter
01830 Mathematics Il (p. 230) 4/2/2 S 7  G. Last, M. Folkers, D. Hug, S.
Winter
01352 Mathematics Il (p. 231) 4/2/2 w 7 G. Last, M. Folkers, D. Hug, S.
Winter

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2), 1 and 3 of the examination regulation) of the single
courses of this module.

The overall grade of the module is the average of the grades for each course truncated after the first decimal.

The assessment procedures of each course of this module is defined for each course separately.

Conditions
The admission to the examinations carried out regardless of the evidence of the other examinations in the module.

Recommendations
It is strongly recommended to attend the courses in the following sequence: Mathematics | [01350],
Mathematics 11 [01830] Mathematics 11/ [01352]

Learning Outcomes

Content
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5 MODULES (FOUNDATION) 5.1 All Subjects

Module: Statistics [WI1STAT]

Coordination: W. Heller
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Statistics
ECTS Credits Cycle Duration
10 Every term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2600008  Statistics | (p. 341) 4/0/2 S 5  W. Heller
2600020  Statistics Il (p. 342) 4/0/2 W 5  W. Heller

Learning Control / Examinations

The assessment of this module consists of two written examinations according to Section 4(2), 1 of the examination regulation
(one for each of the courses Statistics | and II).

The overall grade of the module is the average of the grades of these two written examinations.

Conditions

Notice: The lecture Statistics | [25008/25009] is part of the preliminary examination concerning Section 8(1) of the examination
regulation. This examination must be passed until the end of the examination period of the second semester. Any Re-
examinations has to be passed until the end of the examination period of the third semester. Otherwise the examination
claim will be lost.

Recommendations

To some extend knowledge of the content of the module Mathematics [WW1MATH/WI1MATH] is assumed. Therefore it is
recommended to attend the course Mathematics 1 [01350] before attending the module Statistics [WI1STAT].

It ist recommended to attend the course Statistics | [25008/25009] before the course Statistics Il [25020/25021].

Each course is complemented by an exercise, a tutorium and a computing laboratory. It highly recommended to attend these
too.

Learning Outcomes
See German version.

Content

The module contains the fundamental methods and scopes of Statistics.

A. Descriptive Statistics: univariate und bivariate analysis

B. Probability Theory: probability space, conditional and product probabilities, transformation of probabilities, parameters of
location and dispersion, most importand discrete and continuous distributions, covariance and correlation, convolution and limit
distributions

C. Theory of estimation and testing: suffiency of statistics, point estimation (optimality, ML-method ), internal estimations, theory
of tests (optimality, most important examples of tests)
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6 MODULES (SPECIALIZATION)

Business Administration

6 Modules (Specialization)

6.1 Business Administration

Module: Strategy and Organization [WI3BBWLUO1]

Coordination: H. Lindstadt
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)

2577900 Management and Strategy (p. 357) 2/0 S 4  H. Lindstadt

2577902 Managing Organizations (p. 253) 2/0 W 4  H. Lindstadt

2577910 Problem solving, communication and 1/0 S 2  H. Lindstadt

leadership (p. 261)

Learning Control / Examinations

The assessment is carried out as partial written exams (according to Section 4(2), 1 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The examinations
are offered every semester. Re-examinations are offered at every ordinary examination date. The assessment procedures are

described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first

decimal.

Conditions

Successful completion of the module Business Administration [WI1BWL1]. For exceptions see remarks below.

Learning Outcomes
Content

Remarks
See German version.
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6 MODULES (SPECIALIZATION) 6.1 Business Administration

Module: Management Accounting [WISBBWLIBU1]

Coordination: M. Wouters
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2579900 Management Accounting 1 (p. 220) 2/2 S 4,5 M. Wouters
2579902 Management Accounting 2 (p. 221) 2/2 w 4,5 M. Wouters

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4 (2), 13 SPO) of the courses of this module. The
assessment procedures are described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits

and truncated after the first decimal.

Conditions
The examination “Business Administration: Finance and Accounting” must have been completed before starting this course.

Learning Outcomes
Students have knowledge about various management accounting techniques through study of literature and practice.

Content
The module consists of two courses “Management Accounting 1 and “Management Accounting 2”. The emphasis is on
structured learning of management accounting techniques.

Remarks
Students who like this module are probably also interested in the courses

» 2530216 Financial Management
+ 2530210 Management Accounting
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6 MODULES (SPECIALIZATION) 6.1 Business Administration

Module: Industrial Production | [WISBWLIIP]

Coordination: F. Schultmann
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2581950 Fundamentals of Production Manage- 2/2 S 5,5 F Schultmann
ment (p. 189)
2581960 Production Economics and Sustainabil- 2/0 w 3,5 M. Fréhling
ity (p. 263)
2581996 Logistics and Supply Chain Manage- 2/0 S 3,5 M. Wiens

ment (p. 216)

Learning Control / Examinations

The assessment is carried out as partial exams (according to section 4 (2), 1 SPO) of the core course “Fundamentals of
Production Management” [2581950] and one further single course of this module, whose sum of credits must meet the minimum
requirement of credits of this module. The assessment procedures are described for each course of the module separately.
The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions

Specific precondition for “Industrial Engineering and Management” (B.Sc.) and “Economics Engineering” (B.Sc.): Successful
passing of the module “Business Administration” [WI1BWL1]. For exceptions see remarks below.

The course “Fundamentals of Production Management” [2581950] and one additional activity have to be chosen.

Recommendations

All courses are specifically designed to be taken independently.

Bearing in mind the master programme, we recommend combining this module with “Industrial Production 11" [WW4BWLIIP2]
and/or “Industrial Production I1I” [WW4BWLIIP6].

Learning Outcomes

+ Students shall be aware of the important role of industrial production and logistics for production management.
« Students shall use relevant concepts of production management and logistics in an adequate manner.

+ Students shall be able to reflect on decision principles in firms and their circumstances in the light of the production
management aspects studied.

Students shall be proficient in describing essential tasks, difficulties and solutions to problems in production management
and logistics

Students shall be able to describe relevant approaches of modeling production and logistic systems.

Students shall be aware of the important role of material and energy-flows in production systems.

Students shall be proficient in using exemplary methods for solving selected problems.

Content

This module is designed to introduce students into the wide area of industrial production and logistics management. It focuses on
strategic production management under the aspect of sustainability. The courses use interdisciplinary approaches of systems,
also theory to describe the central tasks of industrial production management and logistics. Herein, attention is drawn upon
strategic corporate planning, research and development as well as site selection. Students will obtain knowledge in solving
internal and external transport and storage problems with respect to supply chain management and disposal logistics.

Remarks
See German version.
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6 MODULES (SPECIALIZATION) 6.1 Business Administration

Module: Energy Economics [WISBWLIIP2]

Coordination: W. Fichtner
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2581010 Introduction to Energy Economics 2/2 S 5,5 W. Fichtner
(p. 145)
2581012 Renewable Energy — Resources, Tech- 2/0 W 3,5 R. McKenna
nology and Economics (p. 280)
2581005 Corporate Governance in Energy Eco- 2/0 S 3,5 H.Villis
nomics (p. 356)
2581959 Energy Policy (p. 157) 2/0 S 3,5 M. Wietschel

Learning Control / Examinations

The assessment is carried out as partial written exams (according to Section 4(2), 1 of the examination regulation) about the
lecture Introduction into Energy Economics [2581010] and one optional lecture of the module. The examinations are offered
every semester. Re-examinations are offered at every ordinary examination date. The assessment procedures are described
for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions

Successful completion of the module Business Administration [WI1BWL1].

For exceptions see remarks below.

The lecture Introduction info Energy Economics [2581010] has to be examined.

Recommendations
The courses are conceived in a way that they can be attended independently from each other. Therefore, it is possible to start
the module in winter and summer term.

Learning Outcomes
The student

« is able to understand interdependencies in energy economics and to evaluate ecological impacts in energy supply,

* is able to assess the different energy carriers and their characteristics,

» knows the energy political framework conditions,

* gains knowledge about new market-based conditions and the cost and potentials of renewable energies in particular.

Content

Introduction to Energy Economics: Characterisation (reserves, suppliers, cost, technologies) of different energy carriers (coal,
gas, oil, electricity, heat etc.)

Renewable Energy - Resources, Technology and Economics: Characterisation of different renewable energy carriers (wind,
solar, hydro, geothermal etc.)

Corporate Governance in Energy Economics: Challenges of the management of a large company in energy economics (superior
leadership role, structures, processes and projects from a leadership perspective etc.)

Energy Policy: Management of energy flows, energy-political targets and instruments (emission trading etc.)

Remarks
See German version.
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6 MODULES (SPECIALIZATION) 6.1 Business Administration

Module: Essentials of Finance [WI3BBWLFBV1]

Coordination: M. Uhrig-Homburg, M. Ruckes
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every 2nd term, Summer Term 1

Courses in module

ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2530575 Investments (p. 211) 2/1 S 4,5 M. Uhrig-Homburg
2530216 Financial Management (p. 171) 2/1 S 4,5 M. Ruckes

Learning Control / Examinations

The assessment is carried out as partial written exams (according to Section 4(2), 1 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The examinations
are offered every semester. Re-examinations are offered at every ordinary examination date. The assessment procedures are
described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions
Successful completion of the module Business Administration [WI1BWL1].

Learning Outcomes
The student

+ has fundamental skills in modern finance
+ has fundamental skills to support investment decisions on stock, bond and derivative markets

+ applies concrete models to assess investment decisions on financial markets as well as corporate investment and
financing decisions.

Content

The module Essentials of Finance deals with fundamental issues in modern finance. The courses discuss fundamentals of the
valuation of stocks. A further focus of this module is on modern portfolio theory and analytical methods of capital budgeting and
corporate finance.
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6 MODULES (SPECIALIZATION) 6.1

Business Administration

Module: Risk and Insurance Management [WI3BBWLFBV3]

Coordination: U. Werner
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2550055 Principles of Insurance Management 3/0 S 45 U. Werner
(p. 260)
2530326 Enterprise Risk Management (p. 158) 3/0 W 4,5 U. Werner

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the single courses of this module,
whose sum of credits must meet the minimum requirement of credits of this module. The lectures are examined by oral
presentations and related term papers in the context of the lectures. Furthermore, there is a final oral examination.

The grade of each examination consists of the oral presentation and the term paper (50 percent) and the oral examina-
tion (50 percent). The overall grade of the module is the average of the grades for each course weighted by the credits and

truncated after the first decimal.

Conditions
Successful completion of the module Business Administration [WI1BWL1].

Learning Outcomes
See German version.

Content
See German version.
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6 MODULES (SPECIALIZATION) 6.1 Business Administration

Module: Topics in Finance | [WI3BBWLFBV5]

Coordination: M. Uhrig-Homburg, M. Ruckes
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Business Administration

ECTS Credits Cycle Duration
9 Every term 1

Courses in module

ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2530210 Cost and Management Accounting 2/1 S 4,5 T. Liudecke
(p. 210)
2530232 Financial Intermediation (p. 172) 3 W 4,5 M. Ruckes
2530550 Derivatives (p. 139) 2/1 S 4,5 M. Uhrig-Homburg
2530296 Exchanges (p. 133) S 1,5 J. Franke
2530299 Business Strategies of Banks (p. 179) 2 w 3  W. Miller
2530570 International Finance (p. 209) 2 S 3 M. Uhrig-Homburg, Dr. Walter
2540454 eFinance: Information Engineering and 2/1 W 4,5 C. Weinhardt
Management for Securities Trading
(p. 142)
2561129  Specific Aspects in Taxation (p. 338) 3 W 4,5 B. Wigger, Armin Bader

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2) of the examination regulation) of the single courses of
this module, whose sum of credits must meet the minimum requirement of credits of this module. The examinations are offered
every semester. Re-examinations are offered at every ordinary examination date. The assessment procedures are described
for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions

Successful completion of the module Business Administration [WI1BWL1].

It is only possible to choose this module in combination with the module Essentials in Finance [WI3BBWLFBV1]. The module is
passed only after the final partial exam of Essentials in Finance is additionally passed.

In addition to that it is possible to choose the module Topics in Finance Il [WISBBWLFBVE].

Learning Outcomes
The student

+ has advanced skills in modern finance
« is able to apply these skills in practice in the fields of finance and accounting, financial markets and banking

Content
The module Topics in Finance | is based on the module Essentials of Finance. The courses deal with advanced issues
concerning the fields of finance and accounting, financial markets and banking from a theoretical and practical point of view.
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6 MODULES (SPECIALIZATION) 6.1 Business Administration

Module: Topics in Finance Il [WI3BBWLFBV6]

Coordination: M. Uhrig-Homburg, M. Ruckes
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Business Administration

ECTS Credits Cycle Duration
9 Every term 1

Courses in module

ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2530210 Cost and Management Accounting 2/1 S 4,5 T. Liudecke
(p. 210)
2530232 Financial Intermediation (p. 172) 3 W 4,5 M. Ruckes
2530550 Derivatives (p. 139) 2/1 S 4,5 M. Uhrig-Homburg
2530296 Exchanges (p. 133) S 1,5 J. Franke
2530299 Business Strategies of Banks (p. 179) 2 w 3  W. Miller
2530570 International Finance (p. 209) 2 S 3 M. Uhrig-Homburg, Dr. Walter
2540454 eFinance: Information Engineering and 2/1 W 4,5 C. Weinhardt
Management for Securities Trading
(p. 142)
2561129  Specific Aspects in Taxation (p. 338) 3 W 4,5 B. Wigger, Armin Bader

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2) of the examination regulation) of the single courses of
this module, whose sum of credits must meet the minimum requirement of credits of this module. The examinations are offered
every semester. Re-examinations are offered at every ordinary examination date. The assessment procedures are described
for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions

Successful completion o the module Business Administration [WI1BWL1].

It is only possible to choose this module in combination with the module Essentials in Finance [WI3BBWLFBV1]. The module is
passed only after the final partial exam of Essentials in Finance is additionally passed.

In addition to that it is possible to choose the module Topics in Finance | [WI3BBWLFBVS].

Learning Outcomes
The student

+ has advanced skills in modern finance
« is able to apply these skills in practice in the fields of finance and accounting, financial markets and banking

Content

Remarks
The module Topics in Finance Il is based on the module Essentials of Finance. The courses deal with advanced issues
concerning the fields of finance and accounting, financial markets and banking from a theoretical and practical point of view.
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6 MODULES (SPECIALIZATION) 6.1 Business Administration

Module: eBusiness and Service Management [WI3BBWLISM1]

Coordination: C. Weinhardt
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2595466 eServices (p. 160) 2/1 S 5 C. Weinhardt, H. Fromm, J.
Kunze von Bischhoffshausen
2590452 Management of Business Networks 2/1 W 4,5 C. Weinhardt
(p. 222)
2540454 eFinance: Information Engineering and 2/1 w 4,5 C. Weinhardt
Management for Securities Trading
(p. 142)
2540498 Special Topics in Information Engineer- 3 W/S 4,5 C. Weinhardt

ing & Management (p. 335)

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the single courses of this module,
whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures are described
for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions
Successful completion of the module Business Administration [WI1BWL1].

Learning Outcomes
The students

+ understand the strategic and operative design of information and information products,
+ analyze the role of information on markets,

+ evaluate case studies regarding information products,

+ develop solutions in teams.

Content

This module gives an overview of the mutual dependencies of strategic management and information systems. The central
role of information is exemplified by the structuring concept of the information life cycle. The single phases of this life cycle
from generation over allocation until dissemination and use of the information are analyzed from a business and microeconomic
perspective, applying classical and new theories. The state of the art of economic theory on aspects of the information life cycle
are presented. The lecture is complemented by exercise courses.

The courses “Management of Business Networks”, “eFinance: Information engineering and management in finance” and
“"eServices” constitute three different application domains in which the basic principles of the Internet Economy are deepened.
In the course “Management of Business Networks” the focus is set on the strategic aspects of management and information
systems. It is held in English and teaches parts of the syllabus with the support of a case study elaborated with Lecturers
from Concordia University, Montreal, or if applicable, Rotterdam School of Management. Thus the matter of strategic enterprise
networks, a.k.a. smart business networks is also analysed by employing an international perspective.

The course “eFinance: information engineering and management for securities tradingprovides theoretically profound and also
practical-oriented background about the functioning of international financial markets. The focus is placed on the economic and
technical design of markets as information processing systems.

In “eServices” the increasing impact of electronic services compared to the traditional services is outlined. The Information- und
Communication Technologies enable the provision of services, which are mainly characterized by interactivity and individuality.
This course provides basic knowledge about the development and management of ICT-based servies.

The theortic fundamentals of Information Engineering and Management can be enriched by a practical experience in Special
Topics in Information Engineering and Management. Any practical Seminar at the IM can be chosen for the course Special
Topics in Information Engineering and Management.
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6 MODULES (SPECIALIZATION) 6.1 Business Administration

Remarks
All practical Seminars offered at the IM can be chosen for Special Topics in Information Engineering & Management. Please
update yourself on www.iism.kit.edu/im/lehre
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6 MODULES (SPECIALIZATION) 6.1 Business Administration

Module: Supply Chain Management [WISBBWLISM2]

Coordination: S. Nickel
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2590452 Management of Business Networks 2/1 W 4,5 C. Weinhardt
(p- 222)
2540496 Management of Business Networks (In- 2 w 3  C. Weinhardt
troduction) (p. 223)
2550486 Facility Location and Strategic Supply 2/1 w 4,5 S. Nickel
Chain Management (p. 339)
2118090 Quantitative Methods for Supply Chain 3/1 S 6 A.Cardeneo
Risk Management (p. 274)
2118078 Logistics - organisation, design and 3/1 S 6 K. Furmans
control of logistic systems (p. 217)
2550488 Tactical and Operational Supply Chain 2/1 S 4,5 S. Nickel

Management (p. 351)

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the single courses of this module,
whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures are described
for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions

At least one of the courses Management of Business Networks [2590452] and Management of Business Networks (Introduction)
[2540496] has to be taken.

This module can only be taken as elective subject according to §17, Abs. 3.7 SPO.

Recommendations
It is recommended that exactly one out of the lectures

* Management of Business Networks
* Management of Business Networks (Introduction)

is taken.

Learning Outcomes
The students

« are able to understand and evaluate the control of cross-company supply chains based on a strategic and operative view,
+ are able to analyse the coordination problems within the supply chains,

+ are able to identify and integrate adequate information system infrastructures to support the supply chains,

« are able to apply theoretical methods from the operations research and the information management,

+ learn to elaborate solutions in a team

Content

The module “Supply Chain Management” gives an overview of the mutual dependencies of information systems and of supply
chains spanning several enterprises. The specifics of supply chains and their information needs set new requirements for
the operational information management. In the core lecture “Management of Business Networks” the focus is set on the
strategic aspects of management and information systems. The course is held in English and teaches parts of the syllabus
with the support of a case study elaborated with Prof Kersten from Concordia University, Montreal, Canada. The course MBN
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introduction is consisting out of the first part of the regular MBN lecture, but as it has less credits will not include the analysis of

the case study.
The module is completed by an elective course addressing appropriate optimization methods for the Supply Chain Management
and for modern logistic approaches.

Remarks
The planned lectures in the next terms can be found on the websites of the respective institutes 1ISM, IFL and IOR.
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Module: eFinance [WI3BBWLISM3]

Coordination: C. Weinhardt
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2540454 eFinance: Information Engineering and 2/1 W 4,5 C. Weinhardt
Management for Securities Trading
(p- 142)
2511402 Intelligent Systems in Finance (p. 207) 2/1 S 5 D. Seese
2530550 Derivatives (p. 139) 2/1 S 4,5 M. Uhrig-Homburg
2530296 Exchanges (p. 133) 1 S 1,5 J. Franke
2530570 International Finance (p. 209) 2 S 3 M. Uhrig-Homburg, Dr. Walter

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the core course and further single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment
procedures are described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions

Successful completion of the module Business Administration [WI1BWL1].

The course eFinance: Information Engineering and Management for Securities Trading [2540454] is compulsory and must be
examined.

Learning Outcomes
The students

+ are able to understand and analyse the value creation chain in stock broking,

+ are able to adequatly identify, design and use methods and systems to solve problems in finance,
+ are able to evaluate and criticize investment decisions by traders,

+ are able to apply theoretical methods of econometrics,

+ learn to elaborate solutions in a team.

Content

The module “eFinance: Information engineering and management in finance” addresses current problems in the finance sector.
It is investigated the role of information and knowledge in the finance sector and how information systems can solve or extenuate
them. Speakers from practice will contribute to lectures with their broad knowledge. Core courses of the module deal with the
background of banks and insurance companies and the electronic commerce of stocks in global finance markets. In addtion
the course Derivatives offers an insight into future and forward contracts as well as the assesment of options. Exchanges and
International Finance are also alternatives which provide a suplementary understanding for capital markets.

Information management topics are in the focus of the lecture “eFinance: information engineering and management for securities
trading”. For the functioning of the international finance markets, it is necessary that there is an efficient information flow. Also,
the regulatory frameworks play an important role. In this context, the role and the functioning of (electronic) stock markets,
online brokers and other finance intermediaries and their platforms are presented. Not only IT concepts of German finance
intermediaries are presented, but also international system approaches will be compared. The lecture is supplemented by
speakers from the practice (and excursions, if possible) coming from the Deutsche Bérse and the Stuttgart Stock Exchange.

Remarks
The current seminar courses for this semester, which are complementary to this module, are listed on following webpage: the
http://www.iism.kit.edu/im/lehre
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Module: CRM and Service Management [WISBWLISM4]

Coordination: A. Geyer-Schulz
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2540508 Customer Relationship Management 2/1 W 4,5 A. Geyer-Schulz
(p. 136)
2540522  Analytical CRM (p. 101) 2/1 S 4,5 A. Geyer-Schulz
2540520 Operative CRM (p. 250) 2/1 W 4,5 A. Geyer-Schulz

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2) of the examination regulation) of the single courses
of this module, whose sum of credits must meet the minimum requirement of credits of this module. Therby every leture is
examined by a written exam (according to Section 4(2), 1 of the examination regulation) and by succcessful completion of
exercises (according to Section 4 (2), 3 of the examination regulation).

The grades of the individual lectures consists of the grade of the written exam (approximately 90 percent resp. 100 of 112 points)
and of the exercise performance (approximately 10 percent resp. 12 of 112 points). In the case of passing the written exam (50
points) the points of the exercise performance will be added to the points of the written exam. The assessment procedures are
described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions
Successful completion of the module Business Administration [WI1BWL1].

Learning Outcomes
The student

+ understands service management as the managerial foundation of customer relationship management and the resulting
implications for strategic management, the organisational structure, and the functional areas of the comapany,

develops and designs service concepts and service systems on a conceptual level,
» works in teams on case studies and respects project dates, integrates international literature of the discipline,
+ knows the current developments in CRM in science as well as in industry,

* knows the scientific methods (from business administration, statistics, informatics) which are most relevant for analytic
CRM and he autonomously applies these methods to standard cases,

« designs, implements, and analyzes operative CRM processes in concrete application domains (e.g. campaign manage-
ment, call center management, .. .).

Content

In the module CRM and Service Management [WI3BBWLISM4] we teach the principles of modern customer-oriented manage-
ment and its support by system architectures and CRM software packages. Choosing customer relationship management as a
company’s strategy requires service management and a strict implmentation of service management in all parts of the company.
For operative CRM we present the design of customer-oriented, IT-supported business processes based on business process
modelling and we explain these processes in concrete application scenarios (e.g. marketing campaign management, call center
management, sales force management, field services, .. .).

Analytic CRM is dedicated to improve the use of knowledge about customers in the broadest sense for decision-making (e.g.
product-mix decisions, bonus programs based on customer loyality, ...) and for the improvement of services. A requirement
for this is the tight integration of operative systems with a data warehouse, the development of customer-oriented and flexible
reporting systems, and — last but not least — the application of statistical methods (clustering, regression, stochastic models,

).

Remarks
The lecture Customer Relationship Management [2540508] is given in English.
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Module: Specialization in Customer Relationship Management [WISBBWLISM5]

Coordination: A. Geyer-Schulz
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2540522  Analytical CRM (p. 101) 2/1 S 4,5 A. Geyer-Schulz
2540520 Operative CRM (p. 250) 2/1 w 4,5 A. Geyer-Schulz
26240 Competition in Networks (p. 373) 2/1 W 4,5 K. Mitusch
2595466 eServices (p. 160) 2/1 S 5 C. Weinhardt, H. Fromm, J.

Kunze von Bischhoffshausen

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2), 1 and 3 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment
procedures are described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions

 Successful completion of the module Business Administration [WI1BWL1] is required.

« Itis only possible to choose this module in combination with the module CRM and Servicemanagement [WISBWLISM4].
The module is passed only after the final partial exam of CRM and Servicemanagement is additionally passed.

« At least, one of the courses Analytic CRM [2540522] and Operative CRM [2540520] has to be taken.

Learning Outcomes
The student

» knows the scientific methods (from business administration, statistics, informatics) which are most relevant for analytic
CRM and he autonomously applies these methods to standard cases,

* gains an overview of the market for CRM software,

+ designs, implements, and analyzes operative CRM processes in concrete application domains (e.g. campaign manage-
ment, call center management, .. .),

is aware of the problems of protecting the privacy of customers and the implications of privacy law.

Content

In this module, analsis methods and techniques for the management and improvement of customer relations are presented.
Furthermore, modelling, implementation, introduction, change, analysis and valuation of operative CRM processes are treated.
Regaring the first part, we teach analysis methods and techniques suitable for the management and improvement of customer
relations. For this goal we treat the principles of customer- and service-oriented management as the foundation of successful
customer relationship management. In addition, we show how knowledge of the customer can be used for decision-making at
an aggregate level (e.g. planning of sortiments, analysis of customer loyality, ...). A basic requirement for this is the integration
and collection of data from operative processes in a suitably defined data-warehouse in which all relevant data is kept for
future analysis. The process of transfering data from the operative systems into the data warehouse is known as the ETL
process (Extraction / Translation / Loading). The process of modelling a data-warehouse as well as the so-called extraction,
translation, and loading process for building and maintaining a data-warehouse are discussed in-depth. The data-warehouse
serves as a base for flexible management reporting. In addition, various statistic methods (e.g. cluster analysis, regression
analysis, stochastic models, ...) are presented which help in computing suitable key performance indicators or which support
decision-making.

Regaring the opervative part, we emphasize the design of operative CRM processes. This includes the modelling, implementa-
tion, introduction and change, as well as the analysis and evaluation of operative CRM processes. Petri nets and their extensions
are the scientific foundation of process modelling. The link of Petri nets to process models used in industry as e.g. UML activity
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diagrams is presented. In addition, a framework for process innovation which aims at a radical improvement of key business
processes is introduced. The following application areas of operative CRM processes are presented and discussed:

« Strategic marketing processes
 Operative marketing processes (campaign managament, permission marketing, ...)
» Customer service processes (sales force management, field services, call center management, ...)
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Module: Design, Construction and Sustainability Assessment of Build-
ings [WI3BBWLOOW1]
Coordination: T. Litzkendorf
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every 2nd term, Winter Term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
26404w Design and Construction of Buildings 2/ W 4,5 T. Lutzkendorf

(p. 119)
2585404/2586404  Sustainability Assessment of Buildings 21 S 4,5 T. Liutzkendorf

(p. 120)

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the core course and further single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment
procedures are described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions
Successful completion o the module Business Administration [WI11BWL1].

Recommendations
The combination with the module Real Estate Management [WISBWLOOW?2] is recommended.
Furthermore a combination with courses in the area of

* Industrial production (energy flow in the economy, energy politics, emissions)
« Civil engineering and architecture (building physics, building construction)

is recommended.

Learning Outcomes
The student

» knows the basics of sustainable design, construction and operation of buildings with an emphasis on building ecology
+ has knowledge of building ecology assessment procedures and tools for design and assessment

* is capable of applying this knowledge to assessing the ecological advantageousness of buildings as well as their contri-
bution to a sustainable development.

Content

Sustainable design, construction and operation of buildings currently are predominant topics of the real estate sector, as well
as “green buildings”. Not only designers and civil engineers, but also other actors who are concerned with project development,
financing and insurance of buildings or portfolio management are interested in these topics.

On the one hand the courses included in this module cover the basics of energy-efficient, resource-saving and health-supporting
design and construction of buildings. On the other hand fundamental assessment procedures for analysing and communicating
the ecological advantageousness of technical solutions are discussed. With the basics of green building certification systems
the lectures provide presently strongly demanded knowledge.

Additionally, videos and simulation tools are used for providing a better understanding of the content of teaching.
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Module: Real Estate Management [WI3BBWLOOW?2]

Coordination: T. Lutzkendorf
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every 2nd term, Winter Term 2
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)

26400w Real Estate Management | (p. 276) 2/2 w 4,5 T. Lutzkendorf

2585400/2586400 Real Estate Management Il (p. 277) 2/2 S 4,5 T. Lutzkendorf

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the core course and further single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment
procedures are described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions
Successful completion of the module Business Administration [WI1BWL1].

Recommendations
The combination with the module Design Constructions and Assessment of Green Buildings [WISBWLOOW1] is recommended.
Furthermore a combination with courses in the area of

» Finance
* Insurance
« Civil engineering and architecture (building physics, building construction, facility management)

is recommended.

Learning Outcomes
The student

* possesses an overview concerning the different facets and interrelationships within the real estate business, the important
decision points in real estate lifecycle and the different views and interests of the actors concerned, and

+ is capable of applying basic economic methods an procedures to problems within the real estate area.

Content

The real estate business offers graduates very interesting jobs and excellent work- and advancement possibilities. This module
provides an insight into the macroeconomic importance of this industry, discusses problems concerned to the administration
of real estate and housing companies and provides basic knowledge for making decisions both along the lifecycle of a single
building and the management of real estate portfolios. Innovative operating and financing models are illustrated, as well as the
current development when looking at real estate as an asset-class.

This module is also suitable for students who want to discuss macroeconomic, business-management or financial problems in
a real estate context.
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Module: Foundations of Marketing [WISBBWLMAR]

Coordination: M. Klarmann
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2572177 Brand Management (p. 224) 2/1 W 4,5 B. Neibecker
2571152  Managing the Marketing Mix (p. 226) 2/1 S 4,5 M. Klarmann
2572158  Services Marketing and B2B Marketing 2 w 3 M. Klarmann
(p. 140)
2572155 International Marketing (p. 208) 1 w 1,5 M. Klarmann

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the core course and further single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment
procedures are described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated
after the first decimal.

Conditions
The course Marketing Mix is compulsory and must be examined.

Learning Outcomes
The aim of this module is to prepare the students properly for tasks in marketing or sales departments. Technical oriented
companies for instance choose engineers because of their technical knowledge and understanding for these departments.

Content

The core course of the module is “Marketing Mix”. This course is compulsory and must be examined. “Marketing Mix”
contains instruments and methods that enable you to goal-oriented decisions in the operative marketing management (product
management, pricing, promotion and sales management).

To deepen the marketing knowledge students can complete the module in two ways:

by choosing the course “Brand Management”.
* by choosing the combination of the courses “Services- and B2B-Marketing” and “International Marketing”.

Remarks
For further information please contact Marketing & Sales Research Group (marketing.iism.kit.edu).
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Module: Management of public- and private-sector organizations [WISBWLIWW1]

Coordination: B. Wigger, N. Edwards
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Business Administration

ECTS Credits Cycle Duration
9 Every term 2

Courses in module

ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2577902 Managing Organizations (p. 253) 2/0 w 4  H. Lindstadt
2560132 Introduction to Public Management 2 S 2  B. Wigger, N. Edwards
(p. 150)
2560133 Case Studies in Public Management 1 S 3  B. Wigger, N. Edwards
(p. 166)

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) for each individual course in this module,
whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures are described
for each course of the module separately.

The overall grade for the module is calculated as weighted average of the individual grades for all courses. Individual course
grades are weighted according to the number of credits (LPs) for that course. The final grade is then rounded-off to the first
decimal place.

Conditions

Each course in this module is a compulsory element of the entire module; therefore, a passing grade in each course is required
in order to receive credit for completion of the module.

Both the lecture ,Introduction to Public Management” and the course ,Case Studies in Public Management“ must be taken at
the same time.

Recommendations
A good proficiency in the English language (written and oral).

Learning Outcomes

The aim of the module is to provide students with a comprehensive understanding of management in private and public sec-
tor organizations, as well as in the provision of public services. Topics covered in the module include the following: strategic
management; marketing; financial management; contracting for public service provision; information and communication tech-
nologies; human resource management; performance, quality and process management; change management; internal control
of organizational processes; auditing and controlling; and, ideal-typical organizational forms.

In addition to the two lectures, the module includes a third course, “Case Studies in Public Management”, in which student
achievement of learning goals is realized by the use of case studies. This course utilizes a problem-based learning (PBL)
format, which offers students the opportunity to apply knowledge acquired both in the accompanying lectures as well as through
independent research, in solving contemporary problems in public management. Students actively participate in the course and
contribute to the overall learning experience.

Please also refer to the learning goals related to the individual courses in the module.

Content

Topics covered in the module include, but are not limited to, the following: Strategic management; marketing; financial man-
agement; contracting for public service provision; information and communication technologies; human resource management;
performance, quality and process management; change management; internal control of organizational processes; auditing and
controlling; and, ideal-typical organizational forms.
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6.2 Economics

Module: Microeconomic Theory [WI3VWL6]

Coordination: C. Puppe
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Economics
ECTS Credits Cycle
9 Every 2nd term, Summer Term

Courses in module

Duration

ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2520527 Advanced Topics in Economic Theory 2/ S 4,5 M. Hillebrand, K. Mitusch
(p- 99)

2520517  Welfare Economics (p. 376) 2/1 S 4,5 C. Puppe
2520525 Introduction to Game Theory (p. 147) 2/1 S 4,5 C. Puppe, P. Reiss

26240 Competition in Networks (p. 373) 21 W 4,5 K. Mitusch
2560238 Industrial Organization (p. 203) 2/1 S 45 P Reiss

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment

procedures are described for each course of the module seperately.

The overall grade of the the module is the average of the grades for each course weighted by the credits and truncated after the

first decimal.

Conditions

Successful completion of the module Economics [WW1VWL].

Learning Outcomes

Content
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Module: Public Finance [WI3VWL9]

Coordination: B. Wigger
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Economics
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)

2560120 Public Revenues (p. 247) 2/1 S 4,5 B. Wigger, Assistenten

2561129  Specific Aspects in Taxation (p. 338) 3 W 4,5 B. Wigger, Armin Bader

2561126 Monetary and Financial Policy (p. 176) 3 w 4,5 B. Wigger, J. Nagel

2560131 Introduction to Public Finance (p. 146) 3 W 4,5 B. Wigger

Learning Control / Examinations

The assessment is carried out as partial written exams (according to Section 4(2), 1 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The exams are
offered at the beginning of the recess period about the subject matter of the latest held lecture. Re-examinations are offerd at
every ordinary examination date. The assessment procedures are described for each course of the module seperately.

The overall grade for the module is the average of the grades for each course weighted by the credits and truncated after the
first decimal.

Conditions
Successful completion of the module Economics [WW1VWL].

Recommendations )
It is recommended to attend the course Spezielle Steuerlehre [2561129] after having completed the course Offentliche Einnah-
men [2560120].

Learning Outcomes

Content

As a branch of Economics, Public Finance is concerned with the theory and policy of the public sector and its interrelations
with the private sector. It analyzes the economic role of the state from a normative as well as from a positive point of view.
The normative view examines efficiency- and equity-oriented motives for government intervention and develops fiscal policy
guidelines. The positive view explains the actual behavior of economic agents in public sector affairs. Special fields of Public
Finance are public revenues, i.e. taxes and public debt, public expenditures for publicly provided goods, and welfare programs.

Remarks
See German version.
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Module: Economic Policy | [WI3VWL10]

Coordination: . Ott
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Economics
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
26240 Competition in Networks (p. 373) 21 W 4,5 K. Mitusch
2560280 Basic Principles of Economic Policy 2/1 S 45 |. Ott
(p. 148)
2560120 Public Revenues (p. 247) 2/1 S 4,5 B. Wigger, Assistenten

Learning Control / Examinations

The assessment is carried out as partial written exams (according to Section 4(2), 1 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The exams are
offered at the beginning of the recess period about the subject matter of the latest held lecture. Re-examinations are offerd at
every ordinary examination date. The assessment procedures are described for each course of the module seperately.

The overall grade for the module is the average of the grades for each course weighted by the credits and truncated after the
first decimal.

Conditions
The course “Basic Principles of Economic Policy” is compulsory and must be examined.

Recommendations
Basic knowledge of micro- and macroeconomics is assumed, as taught in the courses Economics | [2600012], and Economics
11 [2600014].

Learning Outcomes
Students shall be given the ability to

+ understand and deepen basic concepts of micro- and macroeconomic theories

+ apply those theories to economic policy issues

+ understand government interventions in the market and their legitimation from the perspective of economic welfare
* learn how theory-based policy recommendations are derived

Content

* Intervention in the market: micro-economic perspective
* Intervention in the market: macroeconomic perspective
* Institutional economic aspects

» Economic policy and welfare economics

« Carriers of economic policy: political-economic aspects

Remarks
The module is added in SS 2011 and replaces the module International Economics [WW3VWL3].
The lecture International Economics will be held until winter 2012/13. Examinations are offered until winter 2013/14.
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Module: Introduction to Public Finance and Public Management [WI3VWL11]

Coordination: B. Wigger, N. Edwards
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Economics

ECTS Credits Cycle Duration
9 Every term 2

Courses in module

ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2560131  Introduction to Public Finance (p. 146) 3 W 4,5 B. Wigger
2560132 Introduction to Public Management 2 S 2  B. Wigger, N. Edwards
(p. 150)
2560133 Case Studies in Public Management 1 S 3  B. Wigger, N. Edwards
(p. 166)

Learning Control / Examinations

The final grade for the module is determined by means of a written exam and the grades on the other assignments. The written
exam encompasses all material covered in the individual courses included in this module. The exam is offered every summer
semester. The ratio of the final grade for the courses is as follows: 55% written final exam and 45% other assignments (both
written and oral).

A re-sit exam (written exam) will be offered during the first week of the following winter semester, for which participation is
obligatory for all students who failed the exam on their first attempt. Only students who took the first exam will be allowed to
participate in the re-sit exam. Only in exceptional circumstances may the re-sit exam be taken as an oral exam rather than as a
written exam.

Conditions
Each course in this module is a compulsory element of the entire module. Both the lecture ,Introduction to Public Management*”
and the course ,Case Studies in Public Management“ must be taken at the same time.

Recommendations
A good proficiency in the English language (written and spoken).

Learning Outcomes

The module Introduction to Public Finance and Public Management is comprised of three courses, Introduction to Public
Finance, Introduction to Public Management, and Case Studies in Public Management. This multidisciplinary module aims
to provide students with an understanding of the complexities surrounding the economic role of the state in a market economy.
While the course Introduction to Public Finance deals with issues such as the determination of the appropriate size and scope of
the state as economic actor, the course Introduction to Public Management then looks at the management of the public sector
organizations that are tasked with executing the resulting government programs. There are numerous topics on which the two
courses overlap and converge, with the result that students are able to analyze single issues by applying theory from several
disciplines; namely, economics, management and organization studies. Finally, the course Case Studies in Public Management
offers students the opportunity to evaluate and synthesize the material learned in the lecture courses and then apply it in solving
contemporary problems in public sector management and governance.

Please also refer to the learning goals related to the individual courses in the module.

Content

Topics covered in the module include, but are not limited to, the following: welfare economics; public choice theory; market
failure; collective action problems; Weber’s theory of bureaucracy; the influence of politics on the management of public sector
organizations; strategic management and marketing in public sector organizations; modes of public service provision; human
resource management in public sector organizations; and performance, quality and process management in public sector
organizations.
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Economics

Module: Economic Theory [WISVWL12]

Coordination: C. Puppe
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Economics
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2520525 Introduction to Game Theory (p. 147) 21 S 4,5 C. Puppe, P. Reiss
2520517  Welfare Economics (p. 376) 21 S 4,5 C. Puppe
2560238 Industrial Organization (p. 203) 21 S 4,5 P Reiss
2520527 Advanced Topics in Economic Theory 2/1 S 4,5 M. Hillebrand, K. Mitusch
(p. 99)
2560550 Auction & Mechanism Design (p. 108) 2/1 S 4,5 N.Szech

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment

procedures are described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first

decimal.

Conditions

None.

Learning Outcomes

Content
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Economics

Module: Applied Microeconomics [WI3VWL13]

Coordination: P. Reiss
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Economics
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2520525 Introduction to Game Theory (p. 147) 21 S 4,5 C. Puppe, P. Reiss
2560238 Industrial Organization (p. 203) 2/1 S 4,5 P Reiss
26240 Competition in Networks (p. 373) 21 W 4,5 K. Mitusch
2560120 Public Revenues (p. 247) 2/1 S 4,5 B. Wigger, Assistenten
2560550 Auction & Mechanism Design (p. 108) 2/1 S 4,5 N. Szech

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the core course and further single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment

procedures are described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated

after the first decimal.

Conditions
None.

Recommendations
Completion of the module Economics [WW1VWL] is assumed.

Learning Outcomes
Students

+ are introduced to the basic theoretical analysis of strategic interaction situations and shall be able to analyze situations
of strategic interaction systematically and to use game theory to predict outcomes and give advice in applied economics

settings, (course ,Introduction to Game Theory®);

+ are exposed to the basic problems of imperfect competition and its implications for policy making; (course ,Industrial

Organization®);

« are provided with the basic economics of network industries (e.g., telecom, utilities, IT, and transport sectors) and should
get a vivid idea of the special characteristics of network industries concerning planning, competition, competitive distortion,

and state intervention, (course “Competition in Networks”).

Content

The module’s purpose is to extend and foster skills in microeconomic theory by investigating a variety of applications. Students

shall be able to analyze real-life problems using microeconomics.

Remarks
The course ,Introduction into Game Theory* was known as ,Game Theory |* earlier.
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6.3 Informatics
Module: Emphasis Informatics [WISINFO1]

Coordination: H. Schmeck, A. Oberweis, D. Seese, R. Studer, S. Tai
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Informatics

ECTS Credits Cycle Duration
9 Every term 1

Courses in module

ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2511020 Advanced Programming - Java Network 2/1/2 S 5 D. Seese, D. Ratz
Programming (p. 265)
2540886/2590886 Advanced Programming - Application of 2/1/2 w 5 A. Oberweis, S. Klink
Business Software (p. 266)
2511030 Applied Informatics | - Modelling 2/ W 5  A.Oberweis, R. Studer, S. Agar-
(p. 103) wal
2511032 Applied Informatics Il - IT Systems for 2/1 S 5 S Tai
e-Commerce (p. 104)
2511102 Algorithms for Internet Applications 2/1 w 5  H. Schmeck
(p- 100)
2511300 Knowledge Management (p. 375) 2/ W 5 R. Studer
2511400 Complexity Management (p. 135) 21 S 5 D. Seese
2511206 Software Engineering (p. 331) 2/ S 5  A. Oberweis, D. Seese
2511100 Efficient Algorithms (p. 141) 2/ S 5 H. Schmeck
2511500 Service Oriented Computing 1 (p. 326) 21 W 5 S Tai
Platzhalter Special Topics of Applied Informatics 21 W/S 5 A. Oberweis, H. Schmeck, D.
(p. 336) Seese, R. Studer, S. Tai

Learning Control / Examinations

The assessment is carried out as two partial exams (according to Section 4(2) of the examination regulation) of the single
courses of this module. For passing the module exam in every singled partial exam the respective minimum requirements has
to be achieved.

» Partial exam |: Advanced Programming - Java Network Programming [25889] or alternativly Advanced Programming -
Application of Business Software [2540886/2590886]

¢ Partial exam Il: all the rest

The examinations are offered every semester. Re-examinations are offered at every ordinary examination date. The assessment
procedures are described for each course of the module seperately.

When every singled examination is passed, the overall grade of the module is the average of the grades for each course weighted
by the credits and truncated after the first decimal.

Conditions
Either the course Advanced Programming - Java Network Programming [25889] or the course Advanced Programming -
Application of Business Software [2540886/2590886] has to be attended. Only one of the two courses can be taken.

Learning Outcomes
The student

* has the capability of dealing with the practical application of the Java programming language (which is the dominating
programming language in many application areas) or alternatively the ability to configure, parameterize and deploy
enterprise software to enable, support and automate business processes,

« is familiar with methods and systems of a core topic or core application area of computer science,

+ can choose these methods and system situation adequately and can furthermore design and employ them for problem
solving,

* is able to independently find strategic and creative answers in the finding of solutions to well defined, concrete, and
abstract problems.
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Content

In this module, object-oriented programming skills using the Java programming language are further deepened. Alternatively
important fundamentals of business information systems are conveyed that enable, support and accelerate new forms of
business processes and organizational forms. Based on a core application area, basic methods and techniques of computer
science are presented.
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Module: Electives in Informatic [WISINFO2]

Coordination: H. Schmeck, A. Oberweis, D. Seese, S. Tai, R. Studer
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Informatics

ECTS Credits Cycle Duration
9 Every term 1

Courses in module

ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2511030  Applied Informatics | - Modelling 2/1 w 5  A.Oberweis, R. Studer, S. Agar-
(p. 103) wal
2511032  Applied Informatics Il - IT Systems for 2/1 S 5 S Tai
e-Commerce (p. 104)
2511102  Algorithms for Internet Applications 21 w 5  H. Schmeck
(p. 100)
2511100  Efficient Algorithms (p. 141) 2/1 S 5  H. Schmeck
2511200 Database Systems (p. 138) 21 S 5  A. Oberweis, Dr. D. Sommer
2511400  Complexity Management (p. 135) 2/1 S 5 D. Seese
2511402  Intelligent Systems in Finance (p. 207) 2/1 S 5 D. Seese
2511206  Software Engineering (p. 331) 2/1 S 5  A. Oberweis, D. Seese
2511300  Knowledge Management (p. 375) 2/1 w 5 R. Studer
2511500  Service Oriented Computing 1 (p. 326) 2/1 w 5 S Tai
Platzhalter ~Special Topics of Applied Informatics 21 W/S 5 A. Oberweis, H. Schmeck, D.
(p- 336) Seese, R. Studer, S. Tai
2511310  Semantic Web Technologies (p. 292) 2/1 S 5 R. Studer, A. Harth

Learning Control / Examinations

The assessment is carried out as two partial exams (according to Section 4(2) of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. For passing the
module exam in every singled partial exam the respective minimum requirements has to be achieved.

The examinations are offered every semester. Re-examinations are offered at every ordinary examination date. The assessment
procedures are described for each course of the module separately.

When every singled examination is passed, the overall grade of the module is the average of the grades for each course weighted
by the credits and truncated after the first decimal.

Conditions
None.

Learning Outcomes
The student

» knows and has mastered methods and systems for core topics and core application areas of computer science,

+ can choose these methods and system situation adequately and can furthermore design and employ them for problem
solving,

+ is able to independently find strategic and creative answers in the finding of solutions to well defined, concrete, and
abstract problems.

Content
The elective module conveys advanced knowledge in the area of applied computer science. This includes, for example, the
efficient design and optimization of technical systems, the design and management of database applications or the systematic
development of large software systems. Moreover, modeling of complex systems, the use of computer science methods to
support knowledge management, and the design and implementation of service-oriented architectures are discussed in this
module.
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6.4 Operations Research

Module: Applications of Operations Research [WI3OR5]

Coordination: S. Nickel
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Operations Research
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2550486 Facility Location and Strategic Supply 21 W 4,5 S. Nickel
Chain Management (p. 339)
2550488 Tactical and Operational Supply Chain 2/1 S 4,5 S. Nickel
Management (p. 351)
2550490 Software Laboratory: OR Models | 1/2 W 4,5 S. Nickel
(p. 332)
2550134  Global Optimization | (p. 180) 2/1 w 4,5 O. Stein
2550662  Simulation | (p. 328) 2/1/2 W/S 4,5 K. Waldmann

Learning Control / Examinations

The assessment is carried out as partial exams (according to § 4(2), 1 of the examination regulation) of the single courses of
this module, whose sum of credits must meet the minimum requirement of credits of this module.

The assessment procedures are described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions
At least one of the courses Facility Location and strategic Supply Chain Management [2550486] and Tactical and operational
Supply Chain Management [2550488] has to be taken.

Learning Outcomes
The student

« is familiar with basic concepts and terms of Supply Chain Management,
» knows the different areas of Supply Chain Management and their respective optimization problems,

* is acquainted with classical location problem models (in the plane, on networks and discrete) as well as fundamental
methods for distribution and transport planning, inventory planning and management,

* is able to model practical problems mathematically and estimate their complexity as well as choose and adapt appropriate
solution methods.

Content

Supply Chain Management is concerned with the planning and optimization of the entire, inter-company procurement, production
and distribution process for several products taking place between different business partners (suppliers, logistics service
providers, dealers). The main goal is to minimize the overall costs while taking into account several constraints including
the satisfaction of customer demands.

This module considers several areas of Supply Chain Management. On the one hand, the determination of optimal locations
within a supply chain is addressed. Strategic decisions concerning the location of facilities like production plants, distribution
centers or warehouses are of high importance for the rentability of supply chains. Thoroughly carried out, location planning tasks
allow an efficient flow of materials and lead to lower costs and increased customer service. On the other hand, the planning
of material transport in the context of Supply Chain Management represents another focus of this module. By linking transport
connections and different facilities, the material source (production plant) is connected with the material sink (customer). For
given material flows or shipments, it is considered how to choose the optimal (in terms of minimal costs) distribution and
transportation chain from the set of possible logistics chains, which asserts the compliance of delivery times and further
constraints.

Furthermore, this module offers the possibility to learn about different aspects of the tactical and operational planning level in
Suppy Chain Management, including methods of scheduling as well as different approaches in procurement and distribution
logistics. Finally, issues of warehousing and inventory management will be discussed.
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Remarks
The planned lectures and courses for the next three years are announced online.
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Module: Methodical Foundations of OR [WISOR6]

Coordination: O. Stein
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Operations Research
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2550111  Nonlinear Optimization | (p. 245) 2/1 S 4,5 O. Stein
2550113  Nonlinear Optimization Il (p. 246) 2/1 S 45 O. Stein
2550134  Global Optimization | (p. 180) 2/1 w 4,5 O. Stein
2550136  Global Optimization Il (p. 181) 2/1 w 4,5 O. Stein
2550486 Facility Location and Strategic Supply 2/1 W 4,5 S. Nickel
Chain Management (p. 339)
2550679 Markov Decision Models | (p. 344) 2/1/2 w 5 K. Waldmann

Learning Control / Examinations

The assessment is carried out as partial written exams (according to Section 4(2), 1 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment
procedures are described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions
At least one of the lectures Nonlinear Optimization | [2550111] and Global Optimization | [2550134] has to be examined.

Learning Outcomes
The student

» names and describes basic notions for optimization methods, in particular from nonlinear and from global optimization,
» knows the indispensable methods and models for quantitative analysis,

* models and classifies optimization problems and chooses the appropriate solution methods to solve also challenging
optimization problems independently and, if necessary, with the aid of a computer,

+ validates, illustrates and interprets the obtained solutions.

Content

The modul focuses on theoretical foundations as well as solution algorithms for optimization problems with continuous decision
variables. The lectures on nonlinear programming deal with local solution concepts, whereas the lectures on global optimization
treat approaches for global solutions.

Remarks

The planned lectures and courses for the next three years are announced online (http://www.ior.kit.edu).

For the lectures of Prof. Stein a grade of 30 % of the exercise course has to be fulfilled. The description of the particular lectures
is more detailed.
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Module: Stochastic Methods and Simulation [WISOR7]

Coordination: K. Waldmann

Degree programme: Wirtschaftsingenieurwesen (B.Sc.)

Subject: Operations Research

ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)

2550679 Markov Decision Models | (p. 344) 2/1/2 W 5 K. Waldmann
2550682 Markov Decision Models Il (p. 345) 2/1/2 S 4,5 K. Waldmann
2550662  Simulation | (p. 328) 2/1/2 W/S 4,5 K. Waldmann
2550665 Simulation Il (p. 329) 2/1/2 W/S 4,5 K.Waldmann
2550111  Nonlinear Optimization | (p. 245) 2/1 S 45 O. Stein
2550488 Tactical and Operational Supply Chain 2/1 S 4,5 S. Nickel

Management (p. 351)

Learning Control / Examinations

The assessment is carried out as partial written exams (according to Section 4(2), 1 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment
procedures are described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions
At least one of the courses Markov Decision Models [2550679] or Simulation | [2550662] has to be attended.

Learning Outcomes
The student knows and understands stochastic relationships and has a competent knowledge in modelling, analyzing and
optimizing stochastic systems in economics and engineering.

Content

Topics overview:

Markov Decision Models I: Markov Chains, Poisson Processes.

Markov Decision Models II: Queuing Systems, Stochastic Decision Processes

Simulation |: Generation of random numbers, Monte Carlo integration, Discrete event simulation, Discrete and continuous
random variables, Statistical analysis of simulated data.

Simulation II: Variance reduction techniques, Simulation of stochastic processes, Case studies.

Remarks
The planned lectures and courses for the next two years are announced online (http://www.ior.kit.edu/)
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6.5 Engineering Sciences

Module: Automotive Engineering [WISINGMB5]

Coordination: F. Gauterin
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2113805 Automotive Engineering | (p. 182) 4 W 6 F Gauterin, H. Unrau
2114835 Automotive Engineering Il (p. 183) 2 S 3  F. Gauterin, H. Unrau
2115817 Project Workshop: Automotive Engi- 3 W/S 4,5 F Gauterin
neering (p. 267)
2113814 Fundamentals for Design of Motor- 1 w 1,5 H. Bardehle
Vehicles Bodies | (p. 195)
2114840 Fundamentals for Design of Motor- 1 S 1,5 H. Bardehle

Vehicles Bodies Il (p. 196)
2114093 Fluid Technology (p. 173)
2114092 BUS-Controls (p. 134) 2

M. Geimer
3 M. Geimer

[N
n=
w

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment
procedures are described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions
Successful completion of the engineering modules of the core programm.

Recommendations
Knowledge of the content of the courses Engineering Mechanics 1[2161208] and Engineering Mechanics 11 [8001092] is helpful.

Learning Outcomes
The student

» knows the most important components of a vehicle,
» knows and understands the functioning and the interaction of the individual components,
» knows the basics of dimensioning the components.

Content
See course descriptions.
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Module: Handling Characteristics of Motor Vehicles [WISINGMB6]

Coordination: F. Gauterin
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2113806 Vehicle Comfort and Acoustics | 2 W 3  F Gauterin
(p. 163)
2114825 \Vehicle Comfort and Acoustics |l 2 S 3  F Gauterin
(p. 164)
2113807 Handling Characteristics of Motor Vehi- 2 w 3  H.Unrau
cles | (p. 161)
2114838 Handling Characteristics of Motor Vehi- 2 S 3  H.Unrau
cles Il (p. 162)
2113816 Vehicle Mechatronics | (p. 165) 2 W 3 D. Ammon
2115817 Project Workshop: Automotive Engi- 3 W/S 4,5 F Gauterin
neering (p. 267)
2114850 Global vehicle evaluation within virtual 2 S 3  B. Schick

road test (p. 178)

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2) of the examination regulation) of the single courses of
this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures
are described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions
Successful completion of the engineering modules of the core programm.

Recommendations
Knowledge of the content of the courses Engineering Mechanics | [2161208], Engineering Mechanics Il [2162226] and Basics
of Automotive Engineering I [2113805], Basics of Automotive Engineering Il [2114835] is helpful.

Learning Outcomes
The student

» knows and understands the characteristics of vehicles, owing to the construction and design tokens,
» knows and understands especially the factors being relevant for comfort and acoustics
* is capable of fundamentally evaluating and rating handling characteristics.

Content
See courses.
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Module: Emphasis in Fundamentals of Engineering [WISINGMBS]

Coordination: M. Hoffmann
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every 2nd term, Summer Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2162226 Engineering Mechanics Il (p. 353) 2/1 S 5  H. Hetzler
23224 Electrical Engineering Il (p. 154) 2/1 S 5  W. Menesklou
2126782 Materials Science |l for Business Engi- 2/1 S 5 M. Hoffmann

neers (p. 370)

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The examinations
take place at the beginning of the recess period. Re-examinations are offered at every ordinary examination date. The
assessment procedures are described for each course of the module seperately.

The overall grade of the module is removed from the average of the partial examinations, with at least two partial exams need
to be.

Conditions
The corresponding course of the fundamental studies to each course in this module has to be completed succesfully.

Learning Outcomes
Students acquire and deepen skills in engineering fundamentals and can apply them to technical problems. Specific teaching
objectives are agreed with the respective coordinator of the course.

Content
The module content depends on the elected courses.
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Module: Emphasis Materials Science [WISINGMB9]

Coordination: M. Hoffmann
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2194643 Constitution and Properties of Wear re- 2 S 4  S. Ulrich
sistant materials (p. 110)
2125757  Introduction to Ceramics (p. 212) 31 W 6 M. Hoffmann
2126784  Functional Ceramics (p. 174) 2 S 4 M. Hoffmann, M. B&urer
2174576 Systematic Selection of Materials 21 S 5  J. Hoffmeister
(p. 348)
2181612 Physical basics of laser technology 21 W 5 J. Schneider
(p. 255)
2173590 Polymer Engineering | (p. 257) 2 W 4 P Elsner
2174596  Polymer Engineering Il (p. 258) 2 S 4 P Elsner
2181715 Failure of Structural Materials: Fatigue 2 w 4  O. Kraft, P. Gumbsch, P. Gruber
and Creep (p. 361)
2181711  Failure of structural materials: deforma- 2 W 4 P. Gumbsch, O. Kraft, D. Wey-
tion and fracture (p. 362) gand
2173553 Materials Science and Engineering Il 4/1 W 6 M. Heilmeier
(p. 371)
2126749 Advanced powder metals (p. 272) 2 S 4  R. Oberacker
2126782 Materials Science |l for Business Engi- 21 S 5 M. Hoffmann
neers (p. 370)
2126775  Structural Ceramics (p. 347) 2 S 4 M. Hoffmann

Learning Control / Examinations

The assessment is carried out as partial exams of the single courses of this module, whose sum of credits must meet the
minimum requirement of credits of this module. The assessment procedures are described for each course of the module
seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions
The course Material Science | [2125760] has to be completed successfully.

Recommendations
It is recommended to have natural science basic knowledge.

Learning Outcomes
Students acquire and deepen skills in fundamentals of materials science and engineering and can apply them to technical
problems. Specific teaching objectives are agreed with the respective coordinator of the course.

Content
The module content depends on the elected courses.
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Module: Introduction to Technical Logistics [WISINGMB13]

Coordination: K. Furmans
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2117051 Material flow in logistic systems (p. 227) 31 w 6 K. Furmans
2118097 Warehousing and distribution systems 2 S 4 M. Schwab, J. Weiblen
(p. 214)
2117056  Airport logistics (p. 219) 2 w 4  A. Richter
2118085 Automotive Logistics (p. 218) 2 S 4 K. Furmans
2118089 Application of technical logistics in 2 S 4  J.Foller
sorting- and distribution technology
(p. 106)
2118094 Information Systems in Logistics and 2 S 4  C.Kilger
Supply Chain Management (p. 204)
2117500 Energy efficient intralogistic systems 2 w 4  F. Schénung
(p. 156)
2117095 Basics of Technical Logistics (p. 190) 31 w 6 M. Mittwollen, Madzharov
2117096 Elements of Technical Logistics (p. 155) 3/1 w 6 M. Mittwollen, Madzharov

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the core course and further single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment
procedures are described for each course of the module separately. The overall grade of the module is the average of the
grades for each course weighted by the credits and truncated after the first decimal.

To improve the overall grade of the module up to one grading scale (0.3) there might be taken an optional term paper in the field
of the IFL. The term paper may not be convalidated in the seminar module.

Conditions

Successful completion of the engineering modules of the core programm.

One of the core courses Material Flow in Logistic Systems [2117051] or Basics of Technical Logistics [2117095] or Elements
and systems of Technical Logistics [2117096] is mandatory. Elements and systems of Technical Logistics is only allowed to be
examined after Basics of Technical Logistics is passed successfully in this or an other module. For simultaneous attending of
both courses, examination dates are sequenced accordingly.

Learning Outcomes
The student aquires

» well-founded knowledge and method knowledge in the main topics of technical logistics,

+ expertise and understanding about the functionality of conveyor technology,

« ability for modeling logistic systems with adequate accuracy by using simple models,

+ ability to evaluate logistic systems and to identify cause-and-effects-chains within logistic systems.

Content

The module Introduction to Technical Logistics provides first insights into main topics of technical logistics. Within the lectures,
the interaction between several components of material handling systems will be clarified. The focus will be on technical char-
acteristics of material handling technology and basics for sizing of material handling systems. To gain a deeper understanding,
the course is accompanied by exercises and further improved by case studies.
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6 MODULES (SPECIALIZATION) 6.5 Engineering Sciences

Module: Vehicle Development [WI3INGMB14]

Coordination: F. Gauterin
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2115817 Project Workshop: Automotive Engi- 3 W/S 4,5 F Gauterin
neering (p. 267)
2113816 Vehicle Mechatronics | (p. 165) 2 W 3 D.Ammon
2113812 Fundamentals in the Development of 1 W 1,5 J.Zarn
Commercial Vehicles | (p. 197)
2114844 Fundamentals in the Development of 1 S 1,5 J.Zlrn
Commercial Vehicles Il (p. 198)
2113810 Fundamentals of Automobile Develop- 1 W 1,5 R. Frech
ment | (p. 199)
2114842 Fundamentals of Automobile Develop- 1 S 1,5 R. Frech
ment Il (p. 200)
2114843 Basics and Methods for Integration of 2 S 3  G. Leister
Tires and Vehicles (p. 194)
2114095 Simulation of Coupled Systems (p. 327) 2 S 3 M. Geimer

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment
procedures are described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions
Successful completion of the engineering modules of the core programm.

Recommendations
Knowledge of the content of the courses Engineering Mechanics | [2161208], Engineering Mechanics Il [2162226] and Basics
of Automotive Engineering I [2113805], Basics of Automotive Engineering Il [2114835] is helpful.

Learning Outcomes
The student

» knows and understands the procedures in automobile development,
» knows and understands the technical specifications at the development procedures,
+ is aware of notable boundaries like legislation.

Content
See courses.
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6 MODULES (SPECIALIZATION) 6.5 Engineering Sciences

Module: Mobile Machines [WI3INGMB15]

Coordination: M. Geimer
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2114093 Fluid Technology (p. 173) 2 W 3 M. Geimer
2114095 Simulation of Coupled Systems (p. 327) 2 S 3 M. Geimer
2114092 BUS-Controls (p. 134) 2 S 3 M. Geimer
2114073 Mobile Machines (p. 238) 4 S 6 M. Geimer
2113812 Fundamentals in the Development of 1 W 1,5 J.Z0rn

Commercial Vehicles | (p. 197)
2114844 Fundamentals in the Development of 1
Commercial Vehicles Il (p. 198)

J. Zirn

w
(&)l

Learning Control / Examinations

The assessment is carried out as a general oral exam (according to Section 4(2), 2 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module.

The examination is offered every semester. Re-examinations are offered at every ordinary examination date.

The overall grade of the module is the grade of the oral examination.

The assessment may be carried out as partial oral exams (according to Section 4(2), 2 of the examination regulation) of the
single courses of this module, whose sum of credits must meet the minimum requirement of credits of this module.In this case
the overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

The assessment procedures are described for each course of the module seperately.

Conditions
Successful completion of the engineering modules of the core programm.

Recommendations
Knowledge of Fluid Power Systems are helpful, otherwise it is recommended to take the course Fluid Power Systems [2114093].

Learning Outcomes
The student

» knows and understands the basic structure of the machines
» masters the basic skills to develop the selected machines

Content

In the module of Mobile Machines [WISINGMB15] the students will learn the structure of the machines and deepen the
knowledge of the subject for developing the machines. After conclusion the module the student will know the latest developments
in mobile machines and is able to evaluate the concepts and the trends of developments. The module is practically orientated
and supported by industry partners.
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6 MODULES (SPECIALIZATION) 6.5 Engineering Sciences

Module: Combustion Engines | [WISINGMB18]

Coordination: H. Kubach
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every 2nd term, Winter Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2133101  Combustion Engines A (p. 358) 4/2 w 9  U. Spicher

Learning Control / Examinations
The assessment of the module is carried out by a written examination about the lecture Combustion Engines A [2133101]
(according to Section 4(2), 1 of the examination regulation). The grade of the module corresponds to the grade of this

examination.
Conditions

None.

Learning Outcomes

Content
See course.
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6 MODULES (SPECIALIZATION) 6.5 Engineering Sciences

Module: Combustion Engines Il [WISINGMB19]

Coordination: H. Kubach
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2134135 Combustion Engines B (p. 359) 2/1 S 5  U. Spicher
21112 Supercharging of Internal Combustion 2 S 4  R. Golloch
Engines (p. 111)
2133109 Motor Fuels for Combustion Engines 2 W 4 J. Volz
and their Verifications (p. 125)
2134138 Fundamentals of catalytic exhaust gas 2 S 4 E.Lox
aftertreatment (p. 186)
21134 Methods in Analyzing Internal Combus- 2 S 4  U. Wagner
tion (p. 234)
2134137 Engine Measurement Technologies 2 S 4  S.Bernhardt
(p- 242)
21114 Simulation of Spray and Mixture For- 2 W 4  C.Baumgarten
mation in Internal Combustion Engines
(p. 330)

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment
procedures are described for each course of the module seperately.

The overall grade of the module is the weighted average of the grades for each course and truncated after the first decimal.

Conditions

It is only possible to choose this module in combination with the module Combustion Engines | [WIBINGMB18]. The module is
passed only after the final partial exam of Combustion Engines [ is additionally passed.

The course Combustion Engines B [2134135] has to be attended.

Recommendations
Basic skills in the subject of Thermodynamics are recommended.

Learning Outcomes

Content
See courses.
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6 MODULES (SPECIALIZATION) 6.5 Engineering Sciences

Module: Combustion Engines | [WISINGMB34]

Coordination: H. Kubach
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every 2nd term, Winter Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2133103 Combustion Engines | (p. 191) 2/1 w 5  H. Kubach, T. Koch
2133120 Thermodynamics and Energy Conver- 2 w 4  T. Koch, H. Kubach
sion in Internal Combustion Engines
(p. 354)

Learning Control / Examinations
The assessment consists of an oral exam (60 min) taking place in the recess period (according to §4 (2), 2 of the examination
regulation). The exam takes place in every semester. Reexaminations are offered at every ordinary examination date.

Conditions
None.

Recommendations
None.

Learning Outcomes

The student can name and explain the working princile of combustion engines. He is able to analyse and evaluate the
combustion process. He is able to evaluate influences of gas exchange, mixture formation, fuels and exhaust gas aftertreatment
on the combustion performance. He can solve basic research problems in the field of engine development.

The student can name all important influences on the combustion process. He can analyse and evaluate the engine process
considering efficiency, emissions and potential.

Content

Introduction, History, Concepts

Working Principle and Termodynamics
Characteristic Parameters

Air Path

Fuel Path

Energy Conversion

Fuels

Emissions

Exhaust Gas Aftertreatment

Reaction kinetics

Gas exchange

Ignition

Flow field of gasoline engines

Working process

Pressure trace analysis

Thermodynamic analysis of the high pressure process
Exergy analysis and waste heat recuperation
Aspects of sustainability
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6 MODULES (SPECIALIZATION) 6.5 Engineering Sciences

Module: Combustion Engines Il [WISINGMB35]

Coordination: H. Kubach
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term
Courses in module
ID Course Hours per week Term CP  Responsible
C/E/T Lecturer(s)
2134131  Combustion Engines Il (p. 192) 2/1 S 5  H. Kubach, T. Koch
2133108 Fuels and Lubricants for Combustion 2 W 4  B. Kehrwald, J. Volz
Engines (p. 124)
2134138 Fundamentals of catalytic exhaust gas 2 S 4 E.Lox
aftertreatment (p. 186)
2134134 Analysis tools for combustion diagnos- 2 S 4  U.Wagner
tics (p. 236)
2134137 Engine  measurement techniques 2 S 4  S.Bernhardt
(p. 241)
2134141 Gas Engines (p. 175) 2 S 4  R. Golloch
2134150 Analysis of Exhaust Gas und Lubricat- 2 S 4 M. Gohl
ing Oil in Combustion Engines (p. 98)
2134139 Model based Application Methods 2 S 4  F Kirschbaum
(p- 239)

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment
procedures are described for each course of the module seperately.

The overall grade of the module is the weighted average of the grades for each course and truncated after the first decimal.

Conditions

It is only possible to choose this module in combination with the module Combustion Engines I. The module is passed only after
the final partial exam of Combustion Engines [ is additionally passed.

The course Combustion Engines Il [2134131] has to be attended.

Recommendations
Basic skills in thermodynamics are recommended.

Learning Outcomes

Content
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6 MODULES (SPECIALIZATION) 6.5 Engineering Sciences

Module: Product Lifecycle Management [WISINGMB21]

Coordination: J. Ovtcharova
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2121350 Product Lifecycle Management (p. 262) 3/1 w 6 J. Ovtcharova
2122387 Computer Integrated Planning of New 2 S 4  R. Klager
Products (p. 278)
2122376 PLM for product development in mecha- 2/0 S 4 M. Eigner

tronics (p. 256)

Learning Control / Examinations

The assessment is carried out as a written exam about Product Lifecycle Management (90 min) (according to Section 4(2), 1 of
the examination regulation) and a oral exam (ca. 30 min.) about another lecture (according to Section 4(2), 2 of the examination
regulation), whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures
are described for each course of the module seperately.

The overall grade of the module is made up of the grade for the written examination [67%] and the grade for the oral examination
[33%].

Conditions
The course Product Lifecycle Management [2121350] is compulsory and has to be passed.
Successful completion of the engineering modules of the core programm.

Learning Outcomes
The students should:

» have basic knowledge about the challenges in product and process data management regarding the whole product
lifecycle;

» have understanding about challenges and functional concepts of product lifecycle management;
* be able to operate common PLM systems.

Content

This module describes management and organizational approaches of Product Lifecycle Management, their application in IT
and the potential benefits of PLM system solutions. Optional courses of this module introduce current product development
processes in the scope of enterprise PLM system solutions.

Industrial Engineering and Management (B.Sc.) 73
Module Handbook, Date: 26.02.2014



6 MODULES (SPECIALIZATION) 6.5 Engineering Sciences

Module: Specialization in Production Engineering [WISINGMB22]

Coordination: V. Schulze
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2149667 Quality Management (p. 273) 2 w 4 G.lLanza
2149669 Materials and Processes in Automotive 2 w 4 S Kienzle, D. Steegmiiller
Lightweight Construction (p. 228)
2150681 Metal Forming (p. 355) 2 S 4  T. Herlan
2150683 Control Technology (p. 343) 2 S 4  C. Goénnheimer
2149655 Gear Cutting Technology (p. 363) 2 W 4 M. Klaiber

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment
procedures are described for each course of the module separately. The overall grade of the module is the average of the
grades for each course weighted by the credits and truncated after the first decimal. To improve the overall grade of the module
up to one grading scale (0.3) there might be taken an optional term paper in the field of the wbk. The term paper may not be
convalidated in the seminar module.

Conditions
None.

Learning Outcomes
The students

+ are able to apply the methods of production science to new problems.
+ are able to analyze and evaluate the suitability of the methods, procedures and techniques for a specific problem.
« are able to use their knowledge target-oriented to achieve an efficient production technology.

+ are able to analyze new situations and choose methods of production science target-oriented based on the analyses, as
well as justifying their selection.

are able to describe and compare complex production processes exemplarily.

Content
Within this module the students will get to know and learn about production science. Manifold lectures and excursions as part
of several lectures provide specific insights into the field of production science.
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6 MODULES (SPECIALIZATION) 6.5 Engineering Sciences

Module: Manufacturing Technology [WISINGMB23]

Coordination: V. Schulze

Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science

ECTS Credits Cycle Duration
9 Every 2nd term, Winter Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2149657 Manufacturing Technology (p. 170) 4/2 w 9 V. Schulze, F. Zanger

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2), 1-3 SPO of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment
procedures are described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

To improve the overall grade of the module up to one grading scale (0.3) there might be taken an optional term paper in the field
of the wbk. The term paper may not be convalidated in the seminar module.

Conditions

None.

Learning Outcomes
The students

» can name different manufacturing processes, can describe their specific characteristics and are capable to depict the
general function of manufacturing processes and are able to assign manufacturing processes to the specific main groups.

are enabled to identify correlations between different processes and to select a process depending on possible applica-
tions.

are capable to describe the theoretical basics for the manufacturing processes they got to know within the scope of the
course and are able to compare the processes.

+ are able to correlate based on their knowledge in materials science the processing parameters with the resulting material
properties by taking into account the microstructural effects.

are qualified to evaluate different processes on a material scientific basis.

Content
Within this engineering sciences-oriented module the students will get to learn principle aspects of manufacturing technology.
Further information can be found at the description of the lecture “Manufacturing Technology”.
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6 MODULES (SPECIALIZATION) 6.5 Engineering Sciences

Module: Integrated Production Planning [WISINGMB24]

Coordination: V. Schulze, Gisela Lanza

Degree programme: Wirtschaftsingenieurwesen (B.Sc.)

Subject: Engineering Science

ECTS Credits Cycle Duration
9 Every 2nd term, Summer Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2150660 Integrated production planning (p. 206) 4/2 S 9 G.lLanza

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2), 1-3 SPO of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment
procedures are described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

To improve the overall grade of the module up to one grading scale (0.3) there might be taken an optional term paper in the field
of the wbk. The term paper may not be convalidated in the seminar module.

Conditions
None.

Learning Outcomes
The students

» can discuss basic questions of production technology.
« are able to apply the methods of integrated production planning they have learned about to new problems.

+ are able to analyze and evaluate the suitability of the methods, procedures and techniques they have learned about for a
specific problem.

+ can apply the learned methods of integrated production planning to new problems.
+ can use their knowledge targeted for efficient production technology.

Content
Within this engineering sciences-oriented module the students will get to learn principle aspects of organization and planning of
production systems. Further information can be found at the description of the lecture “Integrated Production Planning”.
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6 MODULES (SPECIALIZATION) 6.5 Engineering Sciences

Module: Rail System Technology [WISINGMB25]

Coordination: P. Gratzfeld
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every 2nd term, Winter Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2115919 Rail System Technology (p. 117) 2 W/S 3 P Gratzfeld
2115995 Project Management in Rail Industry 2 w 3 P Gratzfeld
(p. 269)
2115996 Rail Vehicle Technology (p. 281) 2 W/S 3 P Gratzfeld

Learning Control / Examinations

The assessment is carried out as a general oral exam (45 min.) (according to Section 4(2), 2 of the examination regulation) of
the single courses of this module. The examination is offered every semester. Re-examinations are offered at every ordinary
examination date. The overall grade of the module is the grade of the oral examination.

Conditions
Successful completion of the engineering modules of the core programm.

Recommendations
The lectures can be taken simultaneously.

Learning Outcomes

The students understand relations and interdependencies between rail vehicles, infrastructure and operation in a rail
system.

They deduct the fundamental requirements for rail vehicles out of it and assess concepts of rail vehicles.
They know about major systems in a rail vehicle and evaluate their fitness in specific fields of application.

The students realize that the typical business model in railway industry is a project. They learn main features and
characteristics of project management in this area.

Content

Overview about fundamental components of a modern rail system (vehicles, infrastructure, operation)
History and economic impact of rail systems

Vehicle dynamics, wheel-rail-contact, train protection, traction power supply

Main systems of rail vehicles (electric and non-electric traction drive, bogies, brakes)

Vehicle concepts for mass transit and main line

Main features and characteristics of project management in railway industry (project management system, organization,
main processes)
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6 MODULES (SPECIALIZATION) 6.5 Engineering Sciences

Module: Machine Tools and Industrial Handling [WI3INGMB32]

Coordination: J. Fleischer
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every 2nd term, Winter Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2149902 Machine Tools and Industrial Handling 4/2 W 9  J. Fleischer
(p- 372)

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2), 1-3 SPO of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment
procedures are described for each course of the module separately. The overall grade of the module is the average of the
grades for each course weighted by the credits and truncated after the first decimal. To improve the overall grade of the module
up to one grading scale (0.3) there might be taken an optional term paper in the field of the wbk. The term paper may not be
convalidated in the seminar module.

Conditions
None.

Learning Outcomes
The students

+ are capable to explain the use and application of machine tools and handling devices as well as differentiate their
characteristics and structure.

+ are able to name and describe the essential components (frame, main spindles, feed axis, peripheral equipment, control)
of machine tools.

Are capable to distinguish and select and describe the essential components regarding structure, characteristics advan-
tages and disadvantages.

are enabled to dimension the main components of machine tools.
+ are able to name and describe the control principles of machine tools.

are capable to name examples of machine tools and industrial handling as well as to deduce compare the essential
components. Additionally they can allocate manufacturing processes.

are enabled to identify drawbacks as well as derive and asses measures for improvements.

are qualified to apply methods for selection and evaluation of machine tools.
+ are experienced to deduce the particular failure characteristics of a ball screw.

Content

The module overviews the assembly, dimensioning and application of machine tools and industrial handling. A consolidated
and practice oriented knowledge is imparted about the choice, dimensioning and assessment of production machines. At first,
the major components of machine tools are explained systematically. At this, the characteristics of dimensioning of machine
tools are described in detail. Finally, the application of machine tools is demonstrated by means of example machines of the
manufacturing processes turning, milling, grinding, massive forming, sheet metal forming and toothing.
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6 MODULES (SPECIALIZATION) 6.5 Engineering Sciences

Module: Microsystem Technology [WISINGMBIMT1]

Coordination: V. Saile
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2141861 Introduction to Microsystem Technology 2 w 3  A. Guber
I (p. 187)
2142874 Introduction to Microsystem Technology 2 S 3  A. Guber
Il (p. 188)
2143875 Introduction to Microsystem Technology 2 W/S 3 A Last
- Practical Course (p. 259)
2142890 /2142891 Physics for Engineers (p. 254) 2/2 S 6 P. Gumbsch, A. Nesterov-Mdiller,
D. Weygand, A. Last
2143892 Selected Topics on Optics and Microop- 2 W/S 3 T Mappes
tics for Mechanical Engineers (p. 112)
2142883 BioMEMS - Microsystems Technolo- 2 S 3 A Guber
gies for Life-Sciences and Medicine Il
(p. 130)
2142879 BioMEMS - Microsystems Technolo- 2 S 3 A Guber
gies for Life-Sciences and Medicine Il
(p. 131)
2142881 Microactuators (p. 237) 2 S 3 M. Kohl
2141865 Novel Actuators and Sensors (p. 244) 2 w 3 M. Kohl, M. Sommer
2143876 Nanotechnology with Clusterbeams 2 W/S 3  J.Gspann
(p. 243)
2142140 Bionics for Engineers and Natural Sci- 2 S 3 H. Hdlscher
entists (p. 132)
23486 / 23487 Optoelectronic Components (p. 252) 2/1 S 4,5 W. Freude

Learning Control / Examinations

The assessment is carried out as partial exams

(according to Section 4 (2), 1-3 SPO) of the core course and further single courses of this module, whose sum of credits must
meet the minimum requirement of credits of this module. The assessment procedures are described for each course of the
module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions
This module cannot be combined with the module Microsystem Technology in the Master studies.
The course Basics of microsystemtechnology | [2141861] is compulsory and must be examined.

Learning Outcomes
+ construction and production of e. g. mechanical, optical, fluidic and sensory microsystems.
Content

The module offers courses in microsystem technology. Knowledge is imparted in various fields like basics in construction and
production of e. g. mechanical, optical, fluidic and sensory microsystems.

Remarks
If you have any questions concerning the module, please contact Prof. Dr. Andreas E. Guber.
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6 MODULES (SPECIALIZATION) 6.5 Engineering Sciences

Module: Control Engineering [WISINGETIT2]

Coordination: M. Kluwe
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
23168 Modelling and Identification (p. 240) 21 w 4,5 M. Kluwe, S. Hohmann
23155 System Dynamics and Control Engi- 2/1 S 4,5 M. Kluwe, S. Hohmann

neering (p. 349)

Learning Control / Examinations

The assessment is carried out as partial written exams (according to Section 4(2), 1 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The examinations
are offered every semester. Re-examinations are offered at every ordinary examination date. The assessment procedures are
described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions
The engineering science modules of the fundamental studies have to be completed successfully.

Recommendations
Knowledge of integral transformations is assumed. There it is recommended to attend the courses Complex Analysis and
Integral Transformations beforehand.

Learning Outcomes
The students

+ get familiar with the basic concepts of control theory,
+ learn and understand the elements, the structure and the behavior of dynamic systems,

 have insight in the problems of control and intuition about methods available to solve those problems as well in frequency
domain as in time domain,

+ get familiar with the basic principles and methods for the theoretical and experimental modelling of dynamic systems.

Content

This module familiarizes students with the basic elements, structures and the behavior of dynamic systems. Both time continu-
ous and time discrete models are regarded. The students gain insight into the problems of control design and methods available
to solve such problems in frequency and time domain. Above that, the students learn the basic principles and methods for the
theoretical and experimental modelling of dynamic systems.
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6 MODULES (SPECIALIZATION) 6.5 Engineering Sciences

Module: Power Networks [WI3INGETIT3]

Coordination: T. Leibfried, B. Hoferer
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science

ECTS Credits Cycle Duration
9 Every term 2

Courses in module

ID Course Hours per week Term CP  Responsible
C/E/T Lecturer(s)
23391/23393 Systems for Electrical Energy (p. 152) 2/1 S 4,5 T. Leibfried
23371/23373 Power Network Analysis (p. 122) 2/2 W 6 T. Leibfried

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The examinations
take place at the beginning of the recess period. Re-examinations are offered at every ordinary examination date. The
assessment procedures are described for each course of the module separately.

The overall grade of the module is the weighted average of the grades for each course and truncated after the first decimal.

Conditions
The engineering science modules of the fundamental studies have to be completed successfully.

Learning Outcomes
The student
+ has basic and advanced knowledge of electrical power engineering,
* is capable to analyse, calculate and develop electrical power engineering systems.

Content

The module deals with basic knowledge about the structure and operation of electrical power networks and their needed facilities.
Further lectures give an insight into specific topics, such as Automation in electric power engineering or the procedures for
generating electrical energy.
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6.5 Engineering Sciences

Module: Energy Generation and Network Components [ WISINGETIT4]

Coordination: T. Leibfried, B. Hoferer
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)

Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours per week Term CP  Responsible
C/E/T Lecturer(s)
23356  Electric Power Generation & Power Grid 2/0 w 3  B. Hoferer
(p- 159)
23390 Engineering, Design and Operation of 2/0 S 3 M. Schéfer
Power Transformers (p. 109)
23382 Technique of Electrical Installation 2/0 S 3 A Kihner
(p. 151)
23396 Automation of Power Grids (p. 114) 2/0 S 3 R. Eichler

Learning Control / Examinations
The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The examinations
take place at the beginning of the recess period. Re-examinations are offered at every ordinary examination date. The
assessment procedures are described for each course of the module separately.

The overall grade of the module is the weighted average of the grades for each course and truncated after the first decimal.

Conditions

It is only possible to choose this module in combination with the module Power Networks [WISINGETIT3]. The module is passed
only after the final partial exam of Power Networks is additionally passed.

Learning Outcomes

The student

+ has basic and advanced knowledge of electrical power engineering,

* is capable to analyse, calculate and develop electrical power engineering systems.

Content

The module deals with basic knowledge about the structure and operation of electrical power networks and their needed facilities.
Further lectures give an insight into specific topics, such as Automation in electric power engineering or the procedures for
generating electrical energy.
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Module: Mobility and Infrastructure [WISINGBGU1]

Coordination: R. Roos
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every 2nd term, Summer Term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
19027 Fundamentals of Transportation Plan- 2/0 S 3 P. Vortisch, M. Kagerbauer
ning and Traffic Engineering (p. 360)
19026 Design Basics in Highway Engineering 2/0 S 3  R.Roos
(p. 121)
19028 Spatial Planning and Planning Law 2/0 S 3  D. Engelke, Brester
(p. 275)

Learning Control / Examinations

The assessment of the module is carried out as a general written examination (150 minutes) according to §4(2), 1 of the
examination regulation.

The exam is offered in each semester as well as the re-examination. In case of failing or to improve the examinationgrade an
additional oral examination (according to §4(2), 2 of the examination regulation) is offered in the same examination periode.
The overall grade of the module corresponds to the grade of the written examination or the average of the marks for the written
and the oral assessment.

Conditions
Successful completion of the engineering modules of the core programm.

Learning Outcomes
Learning the fundamental terminology and methodology of spatial and transportation planning, traffic engineering as well as
highway engineering

Content
Basic tasks and contents of different planning levels, for example: Land use and conflicts, provision of services and infrastruc-
ture as well as their costs, planning on local, regional, national and European level.

Fundamentals of transportation planning (convention for analyses, surveys of travel behaviour), fundamentals of traffic
engineering

Design Basics in Highway Engineering: Road network layout, driving dynamics, principles of highway design; earthworks,
pavements and their dimensioning
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Module: Fundamentals of construction [WISINGBGU3]

Coordination: S. Haghsheno
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
0170409 Construction Technology (p. 118) 4 S 6 S. Haghsheno, S. Gentes
0170106 Project Management (p. 268) 11 W 3  S. Haghsheno, H. Schneider

Learning Control / Examinations
See German version.

Conditions
None.

Recommendations
None.

Learning Outcomes
The student

« is familiar with all substantial domains of construction

» knows and understands substantial construction methods and construction machines
» masters basic construction calculations

» knows and understands the fundamentals of project management in civil engineering

can apply his / her knowledge in a goal-oriented manner to accomplish a construction project efficiently

Content

Courses of this module comprise methods and machines from all construction domains. Specifically, the module covers produc-
tion planning as well as substantial parts of structural engineering and underground engineering, including auxiliary systems.
In addition to the explanation of fundamentals, machines, and methods the courses include performance calculations. Further,
students receive an introduction to project management in civil engineering which includes project phases, project organization,
and the columns of project management which are schedule management, cost management, and quality management.

Remarks
We encourage students to deepen their knowledge in construction by building additional customized modules from the courses
offered by TMB. Please consult with the tutors of this module. Further information is available at www.tmb.kit.edu.
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Engineering Sciences

Module: Basics of Guided Transport Systems [WISINGBGU4]

Coordination: M. Weigel
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
19066 Basics of Track Guided Transport Sys- 2 W 3  E. Hohnecker
tems (p. 193)
6234801 Operation (p. 123) 2 S 3  E. Hohnecker
6234802 Facilities and Rolling Stock (p. 105) 11 S 3  E. Hohnecker

Learning Control / Examinations

The assessment is carried out as a general written module exam according to Section 4 Abs. 2, Nr. 1 of the examination

regulation. The module exam has a duration of 90 min.

The exam is offered each semester. The re-examination is offered upon prior agreement with the interested participants and not

later than the next regular examination date.
The overall grade of the module is the grade for the exam.

Conditions

All courses are obligatory. The engineering science modules of the fundamental studies have to be completed successfully.

Recommendations
None.

Learning Outcomes
See German version.

Content
See courses.

Remarks
See German version.
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Module: Understanding and Prediction of Disasters 1 [WISINGINTERG]

M. Kunz
Wirtschaftsingenieurwesen (B.Sc.)

Coordination:
Degree programme:

Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours per week Term CP  Responsible
C/E/T Lecturer(s)
2501111 Climatology (p. 213) 31 S 5,5 Orphal
57535 Meteorological Natural Hazards 2 S 3,5 M. Kunz
(p. 233)

GEOD-BFB-1  Remote Sensing (p. 167) 3/2/1 S 7  Hinz, Weidner
20241/42 Remote Sensing Systems (p. 168) 11 S 2 S. Hinz, U. Weidner
20265/66 Remote Sensing Methods (p. 169) 2/1 S 3  S. Hinz, U. Weidner

20267 Hauptvermessungsutbung Il (p. 201) 01 S 1 S. Hinz, Weidner
19055 Hydraulic Engineering and Water 21 w 4,5 F Nestmann
Ressource Management | (p. 368)
2600101 Geological Hazards and Risks (p. 177) 21 w 4 Wenzel, Gottschammer
19061 Hydrology (p. 202) 11 w 3 E. Zehe
20712/13 Introduction to GIS for students of nat- 2/2 w 5 Résch

ural, engineering and geo sciences
(p. 149)

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the core course and further single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment
procedures are described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions

There are no singular exams for Remote Sensing Systems [20241/42] and Remote Sensing Methods [20265/66]. Therefore
it is only possible to choose either Remote Sensing [GEOD-BFB-1] or one of the courses Remote Sensing Systems, Remote
Sensing Methods ormain exercisethe project of HauptvermessungstibungAngewandte Fernerkundunglll [20267] (because they
are already included). See also “Recommendations”.

Recommendations

The courses Remote Sensing Systems [20241/42] and Remote Sensing Methods [20265/66] may be chosen as a minimal
combination for the exam. However, it is recommended to choose the comprehensive combination Remote Sensing [GEOD-
BFB-1], which includes Remote Sensing Systems [20241/42], Remote Sensing Methods [20265/66] andthe projectAngewandte
FernerkundungHauptvermessungsiibunglll [20267].

Learning Outcomes
See German version.

Content
See German version.

Remarks

The LV 2600101/102 Geological Hazards and Risks is not offered in WS 2013/14.

Students, who successfully completed both modules “Understanding and Prediction of Disasters” | and |l (alternatively: one of
the modules in Bachelor and Master) can get a certificate of the module coordinator (CEDIM). This certificate lists the successful
completed courses within the two modules.
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Module: Understanding and Prediction of Disasters 2 [WISINGINTER7]

M. Kunz
Wirtschaftsingenieurwesen (B.Sc.)

Coordination:
Degree programme:

Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours per week Term CP  Responsible
C/E/T Lecturer(s)
2501111 Climatology (p. 213) 31 S 5,5 Orphal
57535 Meteorological Natural Hazards 2 S 3,5 M. Kunz
(p. 233)

GEOD-BFB-1  Remote Sensing (p. 167) 3/2/1 S 7  Hinz, Weidner
20241/42 Remote Sensing Systems (p. 168) 11 S 2 S. Hinz, U. Weidner
20265/66 Remote Sensing Methods (p. 169) 2/1 S 3  S. Hinz, U. Weidner

20267 Hauptvermessungsutbung Il (p. 201) 01 S 1 S. Hinz, Weidner
19055 Hydraulic Engineering and Water 21 w 4,5 F Nestmann
Ressource Management | (p. 368)
2600101 Geological Hazards and Risks (p. 177) 21 w 4 Wenzel, Gottschammer
19061 Hydrology (p. 202) 11 w 3 E. Zehe
20712/13 Introduction to GIS for students of nat- 2/2 w 5 Résch

ural, engineering and geo sciences
(p. 149)

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the core course and further single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment
procedures are described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions

There are no singular exams for Remote Sensing Systems [20241/42] and Remote Sensing Methods [20265/66]. Therefore
it is only possible to choose either Remote Sensing [GEOD-BFB-1] or one of the courses Remote Sensing Systems, Remote
Sensing Methods ormain exercisethe project of HauptvermessungstibungAngewandte Fernerkundunglll [20267] (because they
are already included). See also “Recommendations”.

Recommendations

The courses Remote Sensing Systems [20241/42] and Remote Sensing Methods [20265/66] may be chosen as a minimal
combination for the exam. However, it is recommended to choose the comprehensive combination Remote Sensing [GEOD-
BFB-1], which includes Remote Sensing Systems [20241/42], Remote Sensing Methods [20265/66] andthe projectAngewandte
FernerkundungHauptvermessungsiibunglll [20267].

Learning Outcomes
See German version.

Content
See German version.

Remarks

The LV 2600101/102 Geological Hazards and Risks is not offered in WS 2013/14.

Students, who successfully completed both modules “Understanding and Prediction of Disasters” | and |l (alternatively: one of
the modules in Bachelor and Master) can get a certificate of the module coordinator (CEDIM). This certificate lists the successful
completed courses within the two modules.
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Module: Extracurricular Module in Engineering [WI3INGAPL]

Coordination: Prifer einer Ingenieurwissenschaftlichen Fakultat
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Engineering Science

ECTS Credits Cycle Duration
9

Learning Control / Examinations

The assessment of the module is determined by the respective module corrdinator. It can either be in the form of a general
exam or partial exams, and must be contain at least 9 credit points and at least 6 hours per week. The examination may contain
presentations, experiments, laboratories, term papers, etc. At least 50 percent of the module examination has to be in the form
of a written or an oral examination (according to Section 4 (2), 1 or 2 of the examination regulation).

The formation of the overall grade of the module will be determined by the respective module coordinator.
Conditions

None.

Learning Outcomes

Content
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6.6 Statistics

6.6 Statistics
Module: Statistical Applications of Financial Risk Management [WI3STAT]

Coordination: W. Heller
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Statistics
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours per week Term CP Responsible
C/E/T Lecturer(s)
2521325/2521326  Statistics and Econometrics in Busi- 2/2 W 4,5 W. Heller
ness and Economics (p. 340)
2520375 Data Mining (p. 137) 2 W/S 5  G. Nakhaeizadeh
2520016/2520017  Economics lllI: Introduction in Econo- 2/2 S 5 N.N.

metrics (p. 366)

Learning Control / Examinations

The assessment is carried out as partial exams of the single courses of this module, whose sum of credits must meet the
minimum requirement of credits of this module. The assessment procedures are described for each course of the module

seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first

decimal.

Conditions

Successful completion of the module Statistics [WI1STAT].

The lecture Statistics and Econometrics in Business and Economics has to be taken.
Learning Outcomes

Content
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6.7 Law
Module: Elective Module Law [WI3JURA]

Coordination: T. Dreier
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Law
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)

24012  Civil Law for Beginners (p. 129) 4/0 W 4 T Dreier, O. Kndfel

24016 Public Law | - Basic Principles (p. 248) 2/0 W 3  G. Sydow

24520 Public Law Il - Public Economic Law 2/0 S 3 G. Sydow

(p. 249)

Learning Control / Examinations

The assessment is carried out as partial written exams (according to Section 4(2), 1 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The examinations
take place in every semester. Re-examinations are offered at every ordinary examination date. The assessment procedures are
described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions
None.
Learning Outcomes

Content
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6.8 Sociology
Module: Sociology/Empirical Social Research [WI3SOZ]

Coordination: G. Nollmann
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Sociology
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
11005 Social structures of modern societies 2 w 4  G. Nollmann
(p. 333)
spezSoz  Special Sociology (p. 337) 2 W/S 2 G. Nollmann, Pfadenhauer,

Haupt, Grenz, Eisewicht, Kunz,
Dukat, Albrecht, Enderle

SozSem  Projectseminar (p. 270) 2 W/S 4 G. Nollmann, Kunz, Haupt,
Grenz, Eisewicht, Enderle,
Dukat, Albrecht

Learning Control / Examinations

The assessment is carried out as partial written exams (according to Section 4(2), 1 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment
procedures are described for each course of the module seperately.

The overall grade for the module is the average of the grades for each course weighted by the credits and truncated after the
first decimal.

Conditions
None.

Recommendations
Knowledge of Statistics 1 and Statistics 2 is required.

Learning Outcomes
The student

+ Gains theoretical and methodical knowledge of social processes and structures
+ Is able to apply acquired knowledge practically
+ Is able to present work results in a precise and clear way

Content

This module offers students the possibility to get to know research problems and to answer these theoretically as well as
empirically. For example: Who does earn how much in his job and why? How do subcultures emerge? Why are boys’ grades
in school always worse than those of girls? Do divorces have negative influences on the development of children? How does
mass consumption influence the individual? Is there a world society emerging?

In addition, this module contains courses on sociological methods that are essential to answer the above questions sci-
entifically.
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Module: Qualitative Social Research [WI3S0Z2]

Coordination: M. Pfadenhauer
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject: Sociology
ECTS Credits Cycle Duration
9 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
n.n. Interpretative Social Research Methods 2/0 w 4 M. Pfadenhauer
(p. 235)
spezSoz  Special Sociology (p. 337) 2 W/S 2 G. Nollmann, Pfadenhauer,
Haupt, Grenz, Eisewicht, Kunz,
Dukat, Albrecht, Enderle
n.n. Explorative-interpretative Project Semi- 2/0 W/S 4 M. Pfadenhauer, Kunz, Grenz,
nar (p. 271) Eisewicht, Dukat, Enderle, Al-

brecht

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2) of the examination regulation) of the single courses of
this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures
are described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Conditions
None.

Recommendations
It is recommended to attend the lecture on interpretative methods of social research before attending the project.

Learning Outcomes
The student

* possesses a basic overview of the well-established and some of the advanced explorative methods of data collection and
interpretative methods of data evaluation,

+ can address basic sociological questions to subjects of different types,
+ and is capable of choosing and applying appropriate explorative-interpretative methods according to a research question.

Content

Qualitative Social Research is of major importance not only in (Social) Sciences but also in applied economic contexts. Within
the framework of this module the student gets thaught basic and advanced methods of non-standardised data collection, fixation
and evaluation. Accordingly the module consists of three courses:

« the lecture ’Interpretative Social Research Methods’ which ends with a written exam (4 LP).

* a course 'Special Sociology’ of choice in which 2 or 4 credits have to be obtained (6 credits needed in course and project
course combined).

* a project course focusing on explorative-interpreative methods in which 2 or 4 credits have to be obtained (6 credits
needed in course and project course combined).
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6.9 General Modules
Module: Seminar Module [WI3SEM]

Coordination:

Degree programme:

Studiendekan (Fak. f. Wirtschaftswissenschaften)

Wirtschaftsingenieurwesen (B.Sc.)

Subject:
ECTS Credits Cycle Duration
9 Every term
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
SemAIFB1 Seminar in Enterprise Information Sys- 2 W/S 3 R. Studer, A. Oberweis, T. Wolf,
tems (p. 293) R. Kneuper
SemAIFB2 Seminar Efficient Algorithms (p. 294) 2 W/S 3 H. Schmeck
SemAIFB3 Seminar Complexity = Management 2 W/S 3 D. Seese
(p. 308)
SemAIFB4 Seminar Knowledge Management 2 W 3 R. Studer
(p. 314)
SemAIFB5 Seminar eOrganization (p. 296) 2 S 3 S. Tai
2530280 Seminar in Finance (p. 301) 2 W/S 3 M. Uhrig-Homburg, M. Ruckes
SemFBV1 Seminar in Insurance Management 2 W/S 3 U. Werner
(p. 315)
n.n. Seminar Financial Economics and Risk 2 W/S 3 M. Ulrich
Management (p. 302)
2577915 Seminar: Management and Organiza- 2 W/S 3 H. Lindstadt
tion (p. 324)
2579904 Seminar Management Accounting 2 W/S 3 M. Wouters
(p. 309)
2579905 Special Topics in Management Ac- 2 3 M. Wouters, S. Morales, M.
counting (p. 334) Kirchberger
2572197 Seminar in strategic and behavioral 2 W 3 B. Neibecker
marketing (p. 316)
SemETU1 Seminar in Marketing and Sales (Bach- 2 S 3 M. Klarmann
elor) (p. 304)
SemlIP2 Seminar in  Industrial Production 2 W/S 3 F. Schultmann, M. Fréhling
(p. 306)
SemEW Seminar Energy Economics (p. 295) 2 W/S 3 W. Fichtner, P. Jochem, D. Ke-
les, R. McKenna, V. Bertsch
2540524 Bachelor Seminar in Information Engi- 2 W/S 3 A. Geyer-Schulz
neering and Management (p. 116)
SemIW Seminar Information Engineering and 2 W/S 3 C. Weinhardt
Management (p. 307)
2595470 Seminar Service Science, Manage- 2 W/S 3 C. Weinhardt, R. Studer, S.
ment & Engineering (p. 312) Nickel, H. Fromm, W. Fichtner
2595475 Seminar Mobility Services (p. 310) 2 w 4 W. Michalk, B. Chlond, U. Leyn,
H. Fromm
SemTuE1 Entrepreneurship Seminar (p. 299) 3 O. Terzidis
2585420/2586420 Topics of Sustainable Management of 2 W/S 3 T. Litzkendorf, D. Lorenz
Housing and Real Estate (p. 107)
SemWIOR2 Seminar Economic Theory (p. 374) 2 W/S 3 C. Puppe
SemWIOR3 Seminar in Experimental Economics 2 W/S 3 N. N.
(p. 318)
n.n. Seminar in Behavioral and Experimen- 2 W/S 3 P. Reiss
tal Economics (p. 300)
n.n. Seminar on Morals and Social Behavior 2 W/S 3 N. Szech
(p. 311)
SemIWw2 Seminar in International Economy 2/0 W/S 3 J. Kowalski
(p- 303)
SemIWW3 (p. 305) 2 W/S 3 I. Ott
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2560130
n.n.

SemETS3

2560263

2561209
2550131

SemWIORH1
2550491

SemING

SemlFL

21690sem

SemMath

RECHT
SQ HoCH

SQ HoC2

SQ HoC3
SQ HoC4

SQ HoC5
SQ HoC6
SQ HoC7
SQ HoC 8
SQ HoC9
SQ PEW1

SQ ZAK1

Seminar Public Finance (p. 297)
Selected Topics in Public Management
and Governance (p. 113)

Seminar on Macroeconomic Theory
(p. 320)

Seminar on Network Economics
(p. 321)

Seminar Transport Economics (p. 322)
Seminar in Continous Optimization
(p. 319)

Seminar Stochastic Models (p. 313)
Seminar in Discrete Optimization
(p.- 317)

Seminar in  Engineering Science
(p. 205)

Seminar Conveying Technology and
Logistics (p. 298)

Seminar paper “Production Engineer-
ing” (p. 325)

Seminar in Mathematics (p. 232)

Seminar: Legal Studies (p. 323)
Working and Studying Effectively
(p. 283)

Oral Presentation and Communication
Skills (p. 284)

Scientific Writing (p. 285)

Teaching and Learning Foreign Lan-
guages (p. 286)

Qualitative Methods (p. 287)

Law and Economics (p. 288)
Competencies as a Research Topic
(p. 289)

Transferring Knowledge in School, Uni-
versity and at the Workplace (p. 290)
Professional Orientation and Job Spe-
cific Competencies (p. 291)

Elective ,Educational development for
student teachers” (p. 367)

Key qualifications ZAK (p. 282)

2

2
meist 2

meist 2

meist 2
k.A.

k.A.
KA.
k.A.
KA.
k.A.
k.A.

k.A.

W/S

W/S

W/S
W/S

W/S
W/S

W/S

W/S

W/S

W/S

W/S
W/S

W/S

W/S
W/S

W/S
W/S
W/S
W/S
W/S
W/S

W/S

2-3
2-3
2-3
2-3
2-3
2/3

1-3

B. Wigger, Assistenten
B. Wigger, N. Edwards

M. Hillebrand

K. Mitusch

O. Stein

K. Waldmann
S. Nickel

Fachvertreter ingenieurwis-
senschaftlicher Fakultaten
K. Furmans

V. Schulze, G. Lanza, J. Fleis-
cher

Fachvertreter der Fakultat fir
Mathematik

Inst. ZAR

HoC

HoC

HoC
HoC

HoC
HoC
HoC
HoC
HoC

Personalentwicklung

ZAK

Learning Control / Examinations
The modul examination consists of two seminars and of at least one key qualification (KQ) course (according to §4 (3), 3 of the
examintaion regulation). A detailed description of every singled assessment is given in the specific course characerization.

The final mark for the module is the average of the marks for each of the two seminars weighted by the credits and truncated

after the first decimal. Grades of the KQ courses are not included.

Conditions

All modules of the core programme should have been absolved.
Furthermore the course specific preconditions must be observed.

» Seminars: Two seminars out of the course list, that have at least 3 CP each and are offered by a representative of the
Department of Economics and Management or of the Center for applied legal studies (Department of Informatics), have

to be chosen.

« Alternatively one of the two seminars can be absolved at a engineering department or at the Department of Mathematics.
The seminar has to be offered by a representative of the respective department as well. The assessment has to meet the
demands of the Department of Economics and Management(active participation, term paper with a workload of at least
80 h, presentation). This alternative seminar requires an official approval and can be applied at the examination office
of the Department of Economics and Management. Seminars at the institutes wbk and IFL do not require these approval.

* Key Qualification (KQ)-course(s): One or more courses with at least 3 CP in total of additional key qualifications have to
be chosen among the courses [HoC, ZAK, Sprachenzentrum].
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Learning Outcomes
The student

* investigates with a selected topic in a special subject,

 analyses and discusses topically issues in the course and within the final term paper,
« discusses, presents und defends subject-specific arguments within the given topic,

+ plans and realizes the final term paper mostly autonomous.

Content

Competences which are gained in the seminar module especially prepare the student for composing the final thesis. Within the
term paper and the presentation the student exercises himself in scientific working techniques supported by the supervisor.
Beside advancing skills in techniques of scientific working there are gained integrative key qualifications as well. A detailled
description o these qualifications is given in the section “Key Qualifications” of the module handbook.

Furthermore, the module also includes additional key qualifications provided by the KQ-courses.

Remarks

The listed seminar titles are placeholders. Currently offered seminars of each semester will be published on the websites of the
institutes and in the course catalogue of the KIT. In general, the current seminar topics of each semester are already announced
at the end of the previous semester. Furthermore for some seminars there is an application required.

The available places are listed on the internet: http://www.wiwi.kit.edu/2361.php.

Industrial Engineering and Management (B.Sc.) 95
Module Handbook, Date: 26.02.2014



6 MODULES (SPECIALIZATION) 6.9 General Modules

Module: Internship [WISEXPRAK]

Coordination: Der Vorsitzende des Prifungsausschusses
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject:

ECTS Credits Cycle Duration
8

Learning Control / Examinations
The assessment is carried out by the evidence of completed full-time internships of at least eight weeks a and a presentation of
the internship in the form of a written report on the activities.

1. Information on evidence of completed full-time internships:

The internship is proofed by the certificate of the intern’s office. The certificate has to be formally correct with official
corporate letterhead and handwritten countersigned by a responsible employee of the company.

The certificate must at least contain the following information:

* Company / Location

* Duration: from ... to ...

* Hours of work (weakly)

* Working interruption, indicating the vacation and sick days
* Department

* Headwords to the activitis

2. Information on to the presentation:

The internship report should be at least one page (typewritten, not handwritten) for each Location. It must be counter-
signed by a representative of the intern’s office.

Conditions

Internships, that were completed even before studying may be recognized, if the criteria for recognition are met. After recognition
of the compulsory internship, there can be taken a semester off for a voluntary, student-related internship. The possibility is
particularly interesting in view of the master programme, which requires internships of at least 12 weeks.

Regarding to the election of the company, in which the internship is completed, there are no specific rules. With a view to the
future professional career, it is recommended to absolve the internship in a larger, possibly international company.

Learning Outcomes
Students

» engage in practical aspects of Industrial Engineering and Management and get to know the professional requirements,

+ gain a general insight into the operations of a company,

+ identify companies coplexitity and developing knowledge and skills, which faciliate the understanding of operational
sequencences,
train key qualifications such as personal initiative (already in the application), team skills and the ability to integrate into
occupational hierarchie.

Content

The internship may be done in economic, business and/or technical companies. At best, it is done on activities which are located
at the intersection of the two fields - getting to know the specific requirements of Industrial Engineering and Management.

A commercial internship provides an insight into business or administrative processes of business transactions. Therefor
departments such as controlling, organizing, marketing and planning appear particularly suitable.

Work experiences in the departments of engineering, work preparation and provision of material or IT cover more technical
aspects of the internship. But work experiences in an engineering firm go with a technical internship.

It remains the companies and interns left, which stations and areas the intern will eventually go through. But the focus should
always be in accordance with operational realities of the company.

Remarks

Vacation days are not figured into the internship.

Only three sick leave days may incurred at all. Any additional sick days are not figured into the internship.

A relevant vocational education of at least two years is accepted as a performance equivalent to the internship.
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Module: Bachelor Thesis [WISTHESIS]

Coordination: Der Vorsitzende des Priifungsausschusses
Degree programme: Wirtschaftsingenieurwesen (B.Sc.)
Subject:

ECTS Credits Cycle Duration
12

Learning Control / Examinations

The Bachelor Thesis is a written exam which shows that the student can autonomously investigate a scientific problem in
Industrial Engineering and Management. The Bachelor Thesis is described in detail in § 11 of the examination regulation.

The review is carried out by at least one examiner of the Department of Economics and Management, or, after approval by
at least one examiner of another faculty. The examiner has to be involved in the degree programme. Involved in the degree
programme are the persons that coordinate a module or a lecture of the degree programme.

The regular processing time takes three months. On a reasoned request of the student, the examination board can extend the
processing time of a maximum of on month. If the Bachelor Thesis is not completed in time, this exam is “failed”, unless the
student is not being responsible (eg maternity leave).

With consent of the examinor the thesis can be written in English as well. Other languages require besides the consent of the
examiner the approval of the examination board. The issue of the Bachelor Thesis may only returned once and only within the
first month of processing time. A new topic has to be released within four weeks.

The overall grade of the module is the grade of the Bachelor Thesis.

Conditions
Prerequisite for admission to the Bachelor thesis is that the student is usually in the 3rd Academic year (5th and 6th semester)
and has at most one of the exams of the core program (according to § 17 paragraph 2 examination regulation) not been
completed.

It is recommended to begin the Bachelor Thesis in the 5th or 6th Semester.
A written confirmation of the examinor about supervising the Bachelor’s Thesis is required.
Please pay regard to the institute specific rules for supervising a Bachelor Thesis.

The Bachelor Thesis has to contain the following declaration: “I hereby declare that | produced this thesis without exter-
nal assistance, and that no other than the listed references have been used as sources of information. Passages taken literally
or analogously from published or non published sources is marked as this.” If this declaration is not given, the Bachelor Thesis
will not be accepted.

Learning Outcomes

Content

The Bachelor Thesis is the first major scientific work. The topic of the Bachelor Thesis will be chosen by the student themselves
and adjusted with the examinor. The topic has to be related to Industrial Engineering and Management and has to refer to
subject-specific or interdisciplinary problems.
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7 Courses
7.1 All Courses

Course: Analysis of Exhaust Gas und Lubricating Oil in Combustion Engines [2134150]

Coordinators: M. Gohl
Part of the modules: Combustion Engines Il (p. 72)[WISINGMB35]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
Letter of attendance or oral exam (30 minutes, no testing aids)

Conditions
none

Recommendations
Knowledge in the field of engine technology and measurement techniques is advantageous

Learning Outcomes

The Students can point out the challenges concerning the current emission standards in engine development. They can name
and explain the basic principles of measurement techniques and methods to analyse exhaust gas components and components
of engine oil. Hence, the students have the ability to choose the right methods for a given Problem and to interpret the results.

Content

The students get involved in the application of different measurement techniques in the field of exhaust gas and lubricating oil
analysis. The functional principles of the systems as well as the application areas of the latter are discussed. In addition to a
general overview of standard applications, current specific development and research activities are introduced.

Media
Lecture with Powerpoint slides

Literature
The lecture documents are distributed during the courses.
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Course: Advanced Topics in Economic Theory [2520527]

Coordinators: M. Hillebrand, K. Mitusch
Part of the modules: Economic Theory (p. 53)[WI3VWL12], Microeconomic Theory (p. 49)[WISVWL6]
ECTS Credits Hours per week Term Instruction language
4.5 2/1 Summer term en

Learning Control / Examinations
The assessment consists of a written exam (60min) (following §4(2), 1 of the examination regulation) at the beginning of the
recess period or at the beginning of the following semester.

Conditions
None.

Recommendations

This course is designed for advanced Master students with a strong interest in economic theory and mathematical models.
Bachelor students who would like to participate are free to do so, but should be aware that the level is much more advanced
than in other courses of their curriculum.

Learning Outcomes

Content

The course deals with basic elements of modern economic theory. It is divided into two parts. The first part introduces
the microeconomic foundations of general equilibrium & la Debreu ("The Theory of Value”, 1959) and Hildenbrand/Kirman
("Equilibrium Analysis”,1988). The second part deals with asymmetric information and introduces the basic techniques of
contract theory.

The course is largely based on the textbook “Microeconomic Theory” (Chapters 1-5, 10, 13-20) by A.Mas-Colell, M.D.Whinston,
and J.R.Green.

Literature
The course is based on the excellent textbook “Microeconomic Theory” (Chapters 1-5, 10, 13-20) by A.Mas-Colell,
M.D.Whinston, and J.R.Green.
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Course: Algorithms for Internet Applications [2511102]

Coordinators: H. Schmeck
Part of the modules: Emphasis Informatics (p. 55)[WI3INFO1], Electives in Informatic (p. 57)[WISINFO2]

ECTS Credits Hours per week Term Instruction language
5 2/1 Winter term en

Learning Control / Examinations

The assessment consists of a written exam (60 min) (according to Section 4(2), 1 of the examination regulation) and an additional
written examination (called “bonus exam”, 45 min) (according Section 4(2), 3 of the examination regulation).

The grade of this course is the achieved grade in the written examination. If this grade is at least 4.0 and at most 1.3, a passed
bonus exam will improve it by one grade level (i.e. by 0.3 or 0.4).

Conditions
None.

Learning Outcomes

The students will learn to master methods and concepts of essential algorithms within Internet applications and to develop
capabilities for innovative improvements. The course aims at teaching advanced concepts for the design and application of
algorithms with respect to the requirements in networked systems. Based on a fundamental understanding of taught concepts
and methods the students should be able to select appropriate concepts and methods for problem settings in their future
professional life, and - if necessary - customize and apply them in an adequate way. The students will be capable to find
appropriate arguments for their chosen approach to a problem setting.

In particular, the student will

» know the structure and elementary protocols of the Internet (TCP/IP) and standard routing algorithms (distance vector
and link state routing),

» know methods of information retrieval in the WWW, algorithms for searching information and be able to assess the
performance of search engines,

» know how to design and use cryptographic methods and protocols to guarantee and check confidentiality, data integrity
and authenticity,

» know algorithmic basics of electronic payment systems and of electronic money.

Content

Internet and World Wide Web are changing our world, this core course provides the necessary background and methods for the
design of central applications of the Internet. After an introduction into Internet technology the following topics are addressed:
information retrieval in the www, structure and functioning of search engines, foundations of secure communication, electronic
payment systems and digital money, and - if time permits - security architectures.

Media
Powerpoint slides with annotations on graphics screen, access to Internet resources, recorded lectures

Literature
« Tanenbaum: Computer Networks, 4th edition, Prentice-Hall 2003.
» Baeza-Yates, Ribeiro-Neto: Modern Information Retrieval. Addison-Wesley, 1999.

» Wobst: Abenteuer Kryptologie : Methoden, Risiken und Nutzen der Datenverschliisselung, 3rd edition. Addison-Wesley,
2001.

Schneier: Applied Cryptography, John Wiley, 1996.

« Furche, Wrightson: Computer money : Zahlungssysteme im Internet [Ubers.: Monika Hartmann]. - 1. Aufl. - Heidelberg :
dpunkt, Verl. fir Digitale Technologie, 1997.

Elective literature:

* Further references will be given in the course.
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Course: Analytical CRM [2540522]

Coordinators: A. Geyer-Schulz
Part of the modules: Specialization in Customer Relationship Management (p. 43)[WI3SBWLISM5], CRM and Service
Management (p. 42)[WI3BWLISM4]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 Summer term de

Learning Control / Examinations
Assessment consists of a written exam of 1 hour length following §4 (2), 1 of the examination regulation and by submitting
written papers as part of the exercise following §4 (2), 3 of the examination regulation.

The course is considered successfully taken, if at least 50 out of 100 points are acquired in the written exam. In this
case, all additional points (up to 10) from excersise work will be added. The grades of this lecture are assigned following the
table below:

Grade Minimum points

1.0 95
1.3 90
1.7 85
2.0 80
2.3 75
2.7 70
3.0 65
3.3 60
3.7 55
4.0 50
5.0 0

Conditions

None.

Recommendations
We expect knowledge about data models and the UML modelling language concerning information systems.

Learning Outcomes
The Student

+ understands the principal scientific methods from statistics and informatics used in analytical CRM and their application
to enterprise decision problems and independently applies these methods to standard cases,

+ understands the components for creating and managing a data warehouse from operative system sources including the
processes and steps involved and applies these methods to a simple example, and

« uses his knowledge to conduct a standard CRM analysis on enterprise data for a busines decision problem and deduces
and justifies a recommendation for appropriate action.

Content

The course Analytical CRM deals with methods and techniques for analysis concerning the management and improval of
customer relationships. Knowledge about customers is aggregated and used for enterprise decision problems like product
line planning, customer loyality, etc. A necessary precondition for these analyses is the transformation of data stemming from
operative systems into a common data warehouse that assembles all necessary information. This requires transformation of
data models and processes for creating and managing a data warehouse, like ETL processes, data quality and monitoring. The
generation of customer oriented and flexible reports for different business purposes is covered. The course finally treats several
different statistical analysis methods like clustering, regression etc. that are necessary for generating important indicators (like
customer lifetime value, customer segmenatation). As external data source, customer surveys are introduced.

Media
slides

Literature

Ponnia, Paulraj. Data Warehousing Fundamentals: A Comprehensive Guide for IT Professionals. Wiley, New York, 2001.
Duda, Richard O. und Hart, Peter E. und Stork, David G. Pattern Classification. Wiley-Interscience, New York, 2. Ausgabe,
2001.

Maddala, G. S. Introduction to Econometrics. Wiley, Chichester, 3rd Ed., 2001.
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Theil, H. Principles of Econometrics. Wiley, New York, 1971.

Remarks
The lecture ultimately takes place in summer term of 2014. Afterwards the lecture is hold in alternation with “2540520 - Operative
CRM?”. The current schedule can be seen on the chair's website (http://www.em.uni-karlsruhe.de).
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Course: Applied Informatics | - Modelling [2511030]

Coordinators: A. Oberweis, R. Studer, S. Agarwal
Part of the modules: Emphasis Informatics (p. 55)[WI3INFO1], Electives in Informatic (p. 57)[WISINFO2]
ECTS Credits Hours per week Term Instruction language
) 2/1 Winter term de

Learning Control / Examinations
The assessment consists of a written examination (60 min) in the first week after lecture period (according to Section 4 (2),1 of
the examination regulation).

Conditions
None.

Learning Outcomes
Basic knowledge about the strengths and weaknesses of various modeling approaches including their application areas.

Content

In the context of complex information systems, modelling is of central importance, e.g. — in the context of systems to be
developed — for a better understanding of their functionality or in the context of existing systems for supporting maintenance and
further development.

Modelling, in particular modelling of information systems, forms the core part of this lecture. The lecture is organized in two
parts. The first part mainly covers the modelling of static aspectes, the second part covers the modelling of dynamic aspects of
information systems.

The lecture sets out with a definition of modelling and the advantages of modelling. After that, advanced aspects of UML, the
Entity Relationship model (ER model) and description logics as a means of modelling static aspects will be explained. This will
be complemented by the relational data model and the systematic design of databases based on ER models. For modelling
dynamic aspects, different types of petri-nets as well as well as event driven process chains together with their respective
analysis techniques will be introduced.

Media
Slides.

Literature
» Bernhard Rumpe. Modellierung mit UML, Springer-Verlag, 2004.
* R. Elmasri, S. B. Navathe. Fundamentals of Database Systems. Pearson Education, 4. Aufl., 2004, ISBN 0321204484.
* W. Reisig. Petri-Netze, Springer-Verlag, 1986.

Elective literature:

+ Pascal Hitzler, Markus Krétzsch, Sebastian Rudolph, York Sure: Semantic Web - Grundlagen, Springer, 2008 (ISBN
978-3-540-33993-9)

+ Staab, Studer: Handbook on Ontologies, Springer, 2003
» J.L. Peterson: Petri Net Theory and Modeling of Systems, Prentice Hall, 1981.

» Franz Baader, Diego Calvanese, Deborah McGuinness, Daniele Nardi, Peter Patel-Schneider. The Description Logic
Handbook - Theory, Implementation and Applications, Cambridge 2003.
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Course: Applied Informatics Il - IT Systems for e-Commerce [2511032]

Coordinators: S. Tai
Part of the modules: Emphasis Informatics (p. 55)[WI3INFO1], Electives in Informatic (p. 57)[WI3INFO2]

ECTS Credits Hours per week Term Instruction language
5 21 Summer term de

Learning Control / Examinations

The assessment consists of a written exam (120 min) according to Section 4(2), 1 of the examination regulation.

The successful completion of the compulsory exercises is prerequisite for the admission to the written exam.
The exam takes place in every semester. Re-examinations are offered at every ordinary examination date.

Conditions
None.

Recommendations
Knowledge of content of the module [WI1INFQ].

Learning Outcomes

The student learns about concepts and technologies for designing big, distributed application architectures. Students apply

industry-relevant technology to solve application-oriented problems in lab classes.

Content

The course Applied Informatics Il [2511032] covers various facets of electronic commerce which have to be supported by
adequate and efficient distributed information systems. Key topics are middleware technologies and distributed application
architectures. Document description and exchange (incl. XML), Java EE, Web technologies, and Web services are additional

topics.

Media
Slides, internet resources.

Literature
Tba in the lecture.
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Course: Facilities and Rolling Stock [6234802]
Coordinators: E. Hohnecker
Part of the modules: Basics of Guided Transport Systems (p. 85)[WISINGBGU4]
ECTS Credits Hours per week Term Instruction language

3 11 Summer term de
Learning Control / Examinations
See German version.
Conditions
See module description.
Learning Outcomes
See German version.
Content
stations and terminals for passengers and freight, basics of rolling stock and electrical drive
Remarks
See German version.
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Course: Application of technical logistics in sorting- and distribution technol-
ogy [2118089]

Coordinators: J. Foller
Part of the modules: Introduction to Technical Logistics (p. 66)[WI3INGMB13]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam according to §4 (2), 2 of the examination regulation. It may be a written exam
(according to §4 (2), 1 of the examination regulation) in the case of large number of participants.

Conditions
None.

Recommendations
None.

Learning Outcomes
Students are able to:

+ Describe and classify basics and characteristics of application of sorting and distribution of goods,
« Solve drive and control tasks with appropriate concept selection,

+ Design systems with appropriate calculation methods and evaluate them financially, and

+ Judge about the confirmity of the system by using relevant standards and set of rules.

Content
Basics of goods sorting and distribution technology, employment characteristics, classification, interpretation, dimensioning,
costs considerations. Relevant control, modern sets of rules and propulsion principles

Media
presentations, black board

Literature
None.

Remarks
none
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Course: Topics of Sustainable Management of Housing and Real Es-
tate [2585420/2586420]

Coordinators: T. Litzkendorf, D. Lorenz
Part of the modules: Seminar Module (p. 93)[WI3SEM]

ECTS Credits Hours per week Term Instruction language
3 2 Winter / Summer Term de

Learning Control / Examinations
The assessment of this course is (according to §4(2), 3 SPO) in form of an examination of the written seminar thesis and a
presentation.

Conditions
None.

Learning Outcomes

« Students autonomously compile a paper treating of a marked-off subject within the area of real estate economics respec-
tively sustainable construction, and present their results within the seminar.

» Therefore they master the principles of scientific writing, especially research, reasoning and citation, as well as handling
information suspiciously.

» Through own and observed experiences they develop the ability to hold scientific presentations, including technical,
formal, rethorical and didactical aspects.

Content
The seminar deals with changing up-to-date topics concerning Real Estate Economics or Sustainable Construction.
Current topics and schedules are announced at the beginning of term.

Media
A reader dealing with the basics of scientific writing is provided (in german language).
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Course: Auction & Mechanism Design [2560550]

Coordinators: N. Szech
Part of the modules: Economic Theory (p. 53)[WI3VWL12], Applied Microeconomics (p. 54)[WI3VWL13]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Summer term en

Learning Control / Examinations
The assessment consists of a written exam (60 minutes) (following §4(2), 1 of the examination regulation).
The exam takes place in every semester. Re-examinations are offered at every ordinary examination date.

Conditions
None.

Recommendations
Basic knowledge of microeconomics and statistics are recommended. A background in game theory is helpful, but not absolutely
necessary.

Learning Outcomes
The students

 can analyze strategic behavior in auctions;

» can compare auction formats with regard to efficiency and revenue;
« are familiar with the basic theory of (Bayesian) mechanism design;
» master the revenue equivalence theorem for standard auctions;

can apply mechanism design to one object auctions and bilateral trade.

Content

The course starts with the basic theory of equilibrium behavior and revenue management in one object standard auctions. The
revenue equivalence theorem for standard auctions is introduced. Thereafter, the course focuses on mechanism design and its
applications to one object auctions and bilateral trade.

Literature

Krishna, V.: Auction Theory, Academic Press, 2009.

Milgrom, P.: Putting Auction Theory to Work, Cambridge University Press, 2010.

Mathews, S.: A Technical Primer on Auction Theory |: Independent Private Values No. 1096. Northwestern University, Center
for Mathematical Studies in Economics and Management Science, 1995.

Remarks
The lecture will be held in English.
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Course: Engineering, Design and Operation of Power Transformers [23390]

Coordinators: M. Schéfer
Part of the modules: Energy Generation and Network Components (p. 82)[ WISINGETIT4]

ECTS Credits Hours per week Term Instruction language
3 2/0 Summer term de

Learning Control / Examinations

The assessment consists of an oral exam (20 min) taking place at the beginning of the recess period (according to Section 4
(2), 2 of the examination regulation). The exam takes place in every summer semester. Re-examinations are offered at every
ordinary examination date.

Conditions
None.

Learning Outcomes

The goal is to relay theoretical fundamentals about Power Transformers and its applications.

Main topics are the physical fundamentals and their application in transformer pre-calculation and design. Based on that
the different variations in design and the various applications are being discussed. Finally future trends and research and
development activities in the field of power transformers are presented.

Content
The lectue is divided into the following clauses

+ Applications and design variations of power transformers
» Components and design of power transformers

« Working principle of power transformers and shunt reactors. Induction law and its application for the precalculation of
transformers. The magnetic field in iron coress, core designs, variations and air gaps in magnetic circuits. Magnetic
materials and their properties, application in transformers and shunt reactors. Main and stray flux in transformers and
calculation of the equivalent circuit. Stresses inside transformers during inrush and short circuits.

» Winding connections and vector groups of transformers,three phase power system, connected voltages and line to earth
voltage, description of three phase systems, parallel connection of transformers.

Precalculation of transformers.

Losses in transformers and its origins in core and in the windings. Possible measures to influence loss generation. Cooling
systems and its applications.

High voltage DC transformers

Factory testing of transformers. Persformance of type tests, standard test and special tests.

Ovaerload capability of transformaer. Controlled overloading and emergency overload.

Cervive and monitoring.

Future trends and research and development activities.
Media
The material is distributed during any lecture

Remarks
The course consists of seven lecture blocks and one factory visit. Date and time is announced on the blackboards.
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Course: Constitution and Properties of Wear resistant materials [2194643]

Coordinators: S. Ulrich
Part of the modules: Emphasis Materials Science (p. 65)[WI3INGMB9]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations

The assessment consists of an oral exam (30 min) taking place at the agreed date (according to Section 4(2), 2 of the

examination regulation). The re-examination is offered upon agreement.

Conditions
The course Material Science | [21760] has to be completed beforehand.

Recommendations

Basic knowledge of natural science and knowledge of the content Material Science Il [21782] is recommended.

Learning Outcomes

Basic understanding of constitution of wear-resistant materials, of the relations between constitution, properties and perfor-
mance, of principles of increasing of hardness and toughness of materials as well as of the characteristics of the various groups

of wear-resistant materials.

Content
introduction

materials and wear

unalloyed and alloyed tool steels
high speed steels

stellites and hard alloys

hard materials

hard metals

ceramic tool materials
superhard materials

new developments

Literature
Laska, R. Felsch, C.: Werkstoffkunde fir Ingenieure, Vieweg Verlag, Braunschweig, 1981

Schedler, W.: Hartmetall fiir den Praktiker, VDI-Verlage, Diisseldorf, 1988
Schneider, J.: Schneidkeramik, Verlag moderne Industrie, Landsberg am Lech, 1995

Copies with figures and tables will be distributed
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Course: Supercharging of Internal Combustion Engines [21112]

Coordinators: R. Golloch
Part of the modules: Combustion Engines Il (p. 70)[WI3INGMB19]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam (30 min) according to Section 4 (2), 2 of the examination regulation. The grade of the
exam is included in the overall grade of the module with a weighting factor of 3.

Conditions
The course Combustion Engines A [21101] has to be completed beforehand.
Learning Outcomes

Content
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Course: Selected Topics on Optics and Microoptics for Mechanical Engineers [2143892]

Coordinators: T. Mappes
Part of the modules: Microsystem Technology (p. 79)[WI3INGMBIMT1]

ECTS Credits Hours per week Term