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Hinweis zur Bestellung der Priifer:
Die in dem Modulhandbuch genannten Verantwortlichen werden flr die jeweilige Modulprifung zum Prifer bestellt.

Formen fiir Prifungsvorleistungen und Prifungssleistungen:

PVL-Formen: Te = Testat, s = schriftlich, m = mindlich, Prifungsformen: M = Modulpriifung, Pl = Priifungsleistung, s =
schriftlich, m = mindlich, a = alternativ, sn = sonstige, A = alternativ, BA = Bachelorarbeit, B = Beleg, K = Kolloquium, PT =
Prasentation

Sonstige Abkiirzungen:

O = Online-Veranstaltung (SWS), P = Préasenzveranstaltung (SWS), C = Coaching (SWS), T = Tutorium (SWS), PVL =
Priifungsvorleistung, PL = Priifungsleistung, CP = Credit Points, SWS = Semesterwochenstunden, MNR = Modulnummer,
MC = Modulcode
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3201 Analysis 1

Modulname: | Analysis 1 Unterrichtssprache: | deutsch, englisch
Modulnummer: | 3201 Abschluss: | B.Sc.
Modulcode: | 03-ANI-25 Héufigkeit: | Wintersemester
Pflicht/Wahl: | Pflicht Daver: | 1
Studiengang: | Applied Mathematics Regelsemester: | 1
Ausbildungsziele: | In this course students become familiar with the basic concepts of real analysis. They get
to know mathematical methods and deduction techniques and how to apply them on very
basic problems. This forms the basis for any further work in the analytical area.
Lehrinhalte: | 1. Real and complex numbers
e number systems, completeness of real numbers, complex numbers
2. Sequences and series of numbers
o limits, convergence and criteria for convergence
3. Real valued functions
o polynomials and rational functions, limits and continuity, properties of continuous
functions, inverse functions, elementary functions
4. Differentiation
5. Integration (Riemann Integral)
Lernmethoden: | lectures, seminars, exercises and homework
Literatur: ¢ Hamilton, D. (2018). Calculus | - Differentiation and Integration. Hamilton Education
Guides.
o Keisler, H.Jerome (1986). Elementary Calculus: An Infinitesimal Approach (2nd.
ed.).
o Robinson, Abraham (1996). Non-standard analysis, Princeton University Press.
Arbeitslast: | 105 Stunden Lehrveranstaltungen
195 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung
Anbieter: | 03 Fakultdt Angewandte Computer- und Biowissenschaften
Dozententeam (Rollen): | Prof. Dr. rer. nat. Franka Baaske (Dozent, Inhaltverantwortlicher, Planer,
Prifer, Aufsicht)
Prof. Dr. rer. nat. habil. Florian Zaussinger (Dozent, Inhaltverantwortlicher,
Planer, Prifer, Aufsicht)
Lerneinheitsformen und | - Modulstruktur O P CT PW PL CcP
Priifungen: .
Analysis 1 4 300 Ms/120 10
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3202 Linear Algebra 1

Modulname:

Linear Algebra 1 Unterrichtssprache: | deutsch, englisch

Modulnummer:

3202 Abschluss: | B.Sc.

Modulcode:

03-LAI-25 Héufigkeit: | Wintersemester

Pflicht/Wahi:

Pflicht

Dauer: | 1

Studiengang:

Regelsemester: | 1

Applied Mathematics

Ausbildungsziele:

This introductory course provides the foundational concepts of linear algebra, which are
essential for mathematics, computer science, engineering, and natural sciences. By the
end of the course, students will:

o understand the fundamental structures of linear algebra, including vector spaces,
matrices, and linear transformations,

e solve systems of linear equations and apply these methods to real-world problems,

« develop the ability to abstract and generalize mathematical concepts,

e recognize the significance of linear algebra in diverse fields such as data science,
physics, and economics.

Lehrinhalte:

Introduction to Linear Algebra: Importance, history, and applications.

Systems of Linear Equations: Gaussian elimination, row-reduction, and solutions.
Matrices and Determinants: Matrix operations, inverses, and determinant properties.
Vector Spaces: Definitions, subspaces, bases, and dimensions.

Linear Transformations: Concepts, matrix representations, kernel, and image.
Eigenvalues and Eigenvectors: Computation, diagonalization, and applications.

Lernmethoden:

Lectures: Introduction of theoretical concepts supported by examples and applications.
Tutorials: Problem-solving sessions to reinforce understanding and practical skills.
Assignments: Weekly problem sets focusing on computations, proofs, and applications.

Literatur:

Axler, S. (2023). Linear Algebra Done Right. Springer.
Poole, D. (2014). Linear Algebra: A Modern Introduction. Cengage Learning.

Supplemental online resources, including interactive tools and video tutorials (e.g., Khan
Academy, MIT OpenCourseWare).

Fachkompetenz:

Mastery of the basic concepts of linear algebra, such as vector spaces, matrices, and
transformations.

Ability to model and solve problems involving systems of linear equations and eigenvalues.

Understanding the theoretical and practical importance of linear algebra in science and
technology.

Methodenkompetenz:

Development of analytical and abstract thinking skills.

Proficiency in applying mathematical methods to solve computational and theoretical
problems.

Familiarity with mathematical proof techniques and their application in linear algebra.

Selbstkompetenz:

Independent study and exploration of advanced linear algebra concepts.
Critical evaluation of solutions and iterative improvement.

Time management and prioritization to complete assignments and prepare for
assessments.

Sozialkompetenz:

Collaboration in groups to solve problems and complete projects.
Effective communication of mathematical ideas and solutions.
Participation in discussions to enhance mutual understanding and support peer learning.

Arbeitslast:

105 Stunden Lehrveranstaltungen
195 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung

Anbieter:

03 Fakultat Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Prof. Dr. rer. nat. Klaus Dohmen (Dozent, Inhaltverantwortlicher, Prifer,
Aufsicht)

Dr. Mandy Lange-Geisler (Planer)

Prof. Dr. rer. nat. Franka Baaske

(Planer)

Dr. Frether Getachew Kebede (Dozent, Prifer,

Aufsicht)
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Lerneinheitsformen und | poduistruktur O P CT PWL PL CcP
Prifungen: .
Linear Algebra 4 300 Ms/120 10
1
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3227 Discrete Mathematics

Modulname: | Discrete Mathematics Unterrichtssprache: | deutsch, englisch
Modulnummer: | 3227 Abschluss: | B.Sc.
Modulcode: | 03-DISC-25 Haufigkeit: | Wintersemester
Pflicht/Wahl: | Pflicht Dauer: | 1
Studiengang: | Applied Mathematics Regelsemester: | 1
Ausbildungsziele: | This course provides an introduction to the fundamental concepts of discrete mathematics,
which form the basis for computer science, data analysis, and mathematical reasoning. By
the end of the course, students will:
o understand key concepts of discrete mathematics, including logic, set theory, and
combinatorics,
o apply formal reasoning and proof techniques to solve mathematical problems,
o develop problem-solving skKills in discrete structures such as graphs, functions, and
relations.
Lehrinhalte: | Introduction to Logic and Proof Techniques: Propositional and predicate logic, truth tables,
quantifiers, and mathematical proofs (direct, indirect, induction).
Set Theory: Operations on sets, Cartesian products, power sets, and applications.
Relations and Functions: Properties, equivalence relations, partial orders.
Combinatorics: Counting principles, permutations, combinations, and the Pigeonhole
Principle
Lernmethoden: | Lectures: Introduction to theoretical concepts with examples and applications.
Assignments: Regular exercises to develop mathematical reasoning
Literatur: | Rosen, K. H. (2018). Discrete Mathematics and lts Applications. McGraw-Hill.
Grimaldi, R. P. (2004). Discrete and Combinatorial Mathematics: An Applied Introduction.
Pearson.
Fachkompetenz: | Understanding of fundamental discrete structures and their applications.
Ability to model and solve problems using discrete mathematics.
Proficiency in reasoning and abstraction required for advanced mathematical and
computational studies.
Methodenkompetenz: | Development of formal reasoning and proof techniques.
Application of logical and combinatorial methods to problem-solving.
Integration of theoretical knowledge with problem-solving approaches.
Selbstkompetenz: | Independent study and practice to master foundational concepts.
Critical evaluation of solutions and identification of areas for improvement.
Sozialkompetenz: | Communication of mathematical ideas clearly and effectively.
Arbeitslast: | 60 Stunden Lehrveranstaltungen
90 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung
Anbieter: | 03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Prof. Dr. rer. nat. Klaus Dohmen (Dozent, Inhaltverantwortlicher, Prifer,
Aufsicht)

Dr. Mandy Lange-Geisler (Dozent, Inhaltverantwortlicher, Planer, Prifer,

Aufsicht)
Prof. Dr. rer. nat. Franka Baaske
(Planer)
Lerneinheitsformen und | podulstruktur O P CT P PL cP
Prifungen: . .
Discrete Mathematics 3100 Ms/90 5
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3204 Interdisciplinary Skills

Modulname: | Interdisciplinary Skills Unterrichtssprache: | deutsch
Modulnummer: | 3204 Abschluss: | B.Sc.
Modulcode: | 23-IDS-25 Haufigkeit: | jahresweise
Pflicht/Wahli: | Pflicht Dauer: | 1
Studiengang: | Applied Mathematics Regelsemester: | 1
Ausbildungsziele:
Lehrinhalte:
Lernmethoden:
Literatur:
Arbeitslast: | 360 Stunden Lehrveranstaltungen
0 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung
Anbieter: | 23 Institut fir Kompetenz, Kommunikation und Sprachen (IKKS)

Dozententeam (Rollen):

Lerneinheitsformen und
Priifungen:

Modulstruktur

Interdisciplinary
Skills

Academic Skills and English -

(Pflicht/compulsory)

Wabhlpflicht Basic German oder

Studium Generale
Basic German A1

(TP)

(TP)

Basic German A2

Teilprifung
(IP)

Teilprifung
(IP)

(TP)

Basic German B1

(IpP)

Teilprifung
(IP)

Teilprifung
(IP)

TK-Mentaltraining

O P C T PUWW PL

0200

Wissenschaftliches Arbeitenund 0 2 0 0

Schreiben
Rhetoriktraining

Kommunikationstraining
2. Fremdsprache auBBer Englisch 0

(A1-A2)

N
o
o

Pls/60

Pls/90

PIm/15

Pls/45

Pls/45

PIm/15

Pls/45

Pls/45

Plm/15

Plsn/B
Plsn/B

PIm/30
Plsn/B
Pls/90

cP
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3206 Analysis 2

Modulname:

Analysis 2 Unterrichtssprache: | deutsch, englisch

Modulnummer:

3206 Abschluss: | B.Sc.

Modulcode:

03-ANII-25 Héufigkeit: | Sommersemester

Pflicht/Wahi:

Pflicht

Dauer: | 1

Studiengang:

Applied Mathematics Regelsemester: | 2

Ausbildungsziele:

In the second course students extend their knowledge of real analysis to higher
dimensions. They lern complex structures and proof techniques and apply them to more
sophisticated problems.

Lehrinhalte:

1. Metric, normed and Banach spaces, Banach's contraction principle
2. Real valued functions in several variables

o continuity, differentiabiliy (partial derivative, total differential, gradient, directional
derivative), inverse function theorem, implicit function theorem, local extrema with
and without constraints

Lernmethoden:

lecture, seminar, homework, exercises

Literatur:

o Keisler, H.Jerome (1986). Elementary Calculus: An Infinitesimal Approach (2nd.
ed.).

¢ Robinson, Abraham (1996). Non-standard analysis, Princeton University Press.

e Teschl, Gerald (2012). Ordinary Differential Equations and Dynamical Systems.
Providence: American Mathematical Society.

Arbeitslast:

105 Stunden Lehrveranstaltungen
195 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung

Anbieter:

03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Prof. Dr. rer. nat. Franka Baaske (Dozent, Inhaltverantwortlicher,
Prifer)

Prof. Dr. rer. nat. habil. Florian Zaussinger (Dozent, Inhaltverantwortlicher,
Prifer)

Lerneinheitsformen und
Priifungen:

Modulstruktur O P C T PVL PL CP
Analysis 2 4 300 Ms/120 10
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3228 Linear Algebra 2

Modulname:

Linear Algebra 2 Unterrichtssprache: | deutsch, englisch

Modulnummer:

3228 Abschluss:

B.Sc.

Modulcode:

03-LAlI-25 Héufigkeit: | Sommersemester

Pflicht/Wahi:

Pflicht

Dauer: | 1

Studiengang:

Regelsemester: | 2

Applied Mathematics

Ausbildungsziele:

This advanced course builds on foundational linear algebra concepts, focusing on
theoretical depth, abstract generalizations, and specialized applications. By the end of the
course, students will:

e gain a deeper understanding of vector spaces, linear transformations, and matrix
theory.

Explore advanced topics such as spectral theory, canonical forms, and inner product
spaces.

Develop the ability to perform rigorous mathematical proofs and engage with abstract
reasoning.

Lehrinhalte:

Vector Spaces and Linear Transformations: Dual spaces, quotient spaces, and
isomorphisms.

Matrix Theory: Advanced matrix decompositions (LU, QR, SVD), norms, and condition
numbers.

Spectral Theory: Eigenvalues, eigenvectors, and diagonalization; spectral decompositions.
Inner Product Spaces: Norms, orthogonality, Gram-Schmidt process, and least squares.
Canonical Forms: Jordan and rational canonical forms, diagonalizability conditions.
Bilinear and Quadratic Forms: Classification, Sylvester's Law of Inertia, and applications.

Lernmethoden:

Lectures: Detailed exploration of theoretical frameworks and proofs.

Tutorials: Advanced problem-solving and application-based exercises.

Assignments: Weekly tasks requiring abstract reasoning and computational techniques.
Seminars: Student-led discussions on selected topics or applications.

Literatur:

Roman, S. (2005). Advanced Linear Algebra. Springer.
Halmos, P. R. (1974). Finite-Dimensional Vector Spaces. Springer.

Fachkompetenz:

Mastery of advanced linear algebra concepts and their applications.
Proficiency in abstract reasoning and mathematical rigor in proofs.
Ability to connect advanced theoretical concepts to practical and interdisciplinary problems.

Methodenkompetenz:

Development of advanced problem-solving techniques in linear algebra.
Application of abstract mathematical frameworks to real-world scenarios.

Selbstkompetenz:

Self-directed exploration of connections between theory and applications.
Time management and prioritization to tackle complex assignments and projects.

Sozialkompetenz:

Communication of abstract ideas and solutions in group discussions and presentations.
Constructive feedback exchange to refine understanding and solutions.

Arbeitslast:

105 Stunden Lehrveranstaltungen
195 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung

Anbieter:

03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Prof. Dr. rer. nat. Klaus Dohmen (Dozent, Inhaltverantwortlicher, Prifer,
Aufsicht)

Dr. Mandy Lange-Geisler (Planer)
Prof. Dr. rer. nat. Franka Baaske

(Planer)
Dr. Frether Getachew Kebede (Dozent, Prifer,
Aufsicht)
Lerneinheitsformen und | - nModuistruktur O P CT P PL CcP
Priifungen:
Linear Algebra 4 3 00 Ms/120 10
2
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3229 Graph Theory

Modulname:

Graph Theory Unterrichtssprache: | deutsch, englisch

Modulnummer:

3229 Abschluss: | B.Sc.

Modulcode:

03-GRA-25 Héufigkeit: | Sommersemester

Pflicht/Wahi:

Pflicht

Dauer: | 1

Studiengang:

Regelsemester: | 2

Applied Mathematics

Ausbildungsziele:

This course introduces the fundamental concepts and applications of graph theory,

emphasizing mathematical structures and real-world problem-solving. Upon completing the

course, students will:

understand the basic principles and terminology of graph theory,

apply mathematical models based on graphs to real-world problems,

analyze and implement efficient algorithms to solve graph-related challenges,
recognize the significance of graph theory in fields such as computer science,
network analysis, and optimization,

« develop the ability to abstract and solve complex problems using graph-theoretic
methods.

Lehrinhalte:

Fundamentals: Definitions, terminology, and types of graphs (directed, undirected,
weighted graphs)

Graph Properties: Paths, cycles, connectivity, degree distributions.

Algorithms: Shortest paths (Dijkstra, A*), maximum flows (Ford-Fulkerson)

minimum spanning trees (Prim, Kruskal).

Special Graphs: Planar graphs, trees, Eulerian and Hamiltonian graphs, graph coloring.

Applications: Networks (transportation, communication), social networks, optimization
problems.

Extensions: Hypergraphs, randomized graphs, dynamic graphs.

Lernmethoden:

Lectures: Introduction to theoretical concepts and mathematical foundations.
Exercises: Solving practical tasks in individual and group settings.

Literatur:

Diestel, R. (2021). Graph Theory. Springer.
Joyner, D., & Nguyen, M.V. (2013). Algorithmic Graph Theory. Online.
Harary, F. (1969). Graph Theory. Addison-Wesley.

Fachkompetenz:

Mastery of core graph theory concepts.
Application of mathematical and algorithmic methods to graph-related problems.
Ability to model complex issues in technology, economics, and science.

Methodenkompetenz:

Development and analysis of efficient algorithms.
Structured problem-solving through abstract modeling.
Use of software tools for graph visualization and analysis.

Selbstkompetenz:

Independent learning and exploration of advanced graph-theoretic approaches.
Critical evaluation of personal solutions and methodologies.
Effective time management in tackling complex projects.

Sozialkompetenz:

Presentation and discussion of results in a group setting.
Receptiveness to feedback for improving personal and team outcomes.

Arbeitslast:

60 Stunden Lehrveranstaltungen
90 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung

Anbieter:

03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Prof. Dr. rer. nat. Klaus Dohmen (Dozent, Inhaltverantwortlicher, Prifer,
Aufsicht)

Dr. Mandy Lange-Geisler (Dozent, Inhaltverantwortlicher, Planer, Prifer,
Aufsicht)

Prof. Dr. rer. nat. Franka Baaske

(Planer)

Lerneinheitsformen und
Priifungen:

OPCT PW PL cP
Mm/30 5

Modulstruktur

Graph Theory 3100
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3251 Introduction to Programming

Modulname:

Introduction to deutsch

Programming

Unterrichtssprache:

Modulnummer:

3251 Abschluss: | B.Sc.

Modulcode:

03-INTRO-25 Haufigkeit: | jahresweise

Pflicht/Wahi:

Pflicht

Dauer: | 1

Studiengang:

Regelsemester: | 2

Applied Mathematics

Ausbildungsziele:

The students learn how to use Python as a first programming language. The focus is on
mathematical problems that must be solved algorithmically on the computer.

Lehrinhalte:

Python interactive shell, functional programming, process management, classes and
objects, persistence and databases, network programming, web programming, threads and
concurrency, mathematical libraries

Lernmethoden:

Students learn programming in Python through practical exercises on the computer. For
this purpose, the Jupyter server of the university is available to the students regardless of
location.

Literatur:

Amit Saha: Doing Math With Python. No Starch Press, 2015.
Sam Morley: Applying Math with Python: Practical recipes for solving computational
math problems using Python programming and its libraries. Packt Publishing, 2020.

Arbeitslast:

60 Stunden Lehrveranstaltungen
90 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prufungsvorbereitung

Anbieter:

03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Lerneinheitsformen und
Priifungen:

O P CT PUL PL CP
2 020 Ma 5

Modulstruktur

Introduction to
Programming
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3230 Analysis 3

Moduiname: | Analysis 3 Unterrichtssprache: | deutsch, englisch
Modulnummer: | 3230 Abschluss: | B.Sc.
Modulcode: | 03-ANIII-25 Héufigkeit: | Wintersemester
Pflicht/Wahl: | Pflicht Daver: | 1
Studiengang: | Applied Mathematics Regelsemester: | 3
Ausbildungsziele: | In this course students become familiar with the concepts of high dimensional analysis.
They get to know mathematical methods and deduction techniques and how to apply them
on differential equations, vector analysis and integration in R*n. This forms the basis for
any further work in advanced analysis.
Lehrinhalte: | Integration in R*n: volume integration, change of variables, line integration, surface
integration
Vector analysis: Basics, Integral theorems (GauB3, Green and Stokes)
Ordinary differential equations: 1. and 2. order equations, systems, non-linear equations,
stability analysis
optional: partial differential equations: classification, heat equation, Poisson equation, wave
equation, solution methods.
Lernmethoden: | lecture, seminar, homework, exercises
Literatur: | S.J. Farlow: Partial differential equations for scientists and engineers
M. Hirsch, St. Smale: Differential Equations, Dynamical Systems, and an Introduction to
Chaos
W. Kaplan: Advanced Calculus
Salas and Hille's Calculus: One and Several Variables
Arbeitslast: | 105 Stunden Lehrveranstaltungen
195 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung
Anbieter: | 03 Fakultdt Angewandte Computer- und Biowissenschaften
Dozententeam (Rollen): | Prof. Dr. rer. nat. Franka Baaske (Dozent, Inhaltverantwortlicher, Planer,
Prifer, Aufsicht)
Prof. Dr. rer. nat. habil. Florian Zaussinger (Dozent, Inhaltverantwortlicher,
Planer, Prifer, Aufsicht)
Lerneinheitsformen und | - pModustruktur O P CT P PL cP
Prifungen: .
Analysis 3 4 3 00 Ms/120 10
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3231 Algebra

Modulname:

Algebra Unterrichtssprache: | deutsch, englisch

Modulnummer:

3231 Abschluss: | B.Sc.

Modulcode:

03-ALG-25 Héufigkeit: | Wintersemester

Pflicht/Wahi:

Pflicht

Dauer: | 1

Studiengang:

Applied Mathematics

Regelsemester: | 3

Ausbildungsziele:

This course provides a solid foundation in abstract algebra, focusing on algebraic
structures and their applications. By the end of the course, students will:

understand fundamental algebraic structures such as groups, rings, and fields,
apply algebraic techniques to solve theoretical and practical problems,

analyze and construct proofs related to abstract algebraic concepts,

recognize the role of abstract algebra in various areas, including cryptography, and
coding theory.

Lehrinhalte:

Introduction to Algebraic Structures: Sets, operations, and basic properties.

Groups: Definitions, subgroups, cyclic groups, cosets, Lagrange's theorem, group
homomorphisms, and isomorphisms.

Rings and Fields: Definitions, examples, ring homomorphisms, ideals, quotient rings, and
field extensions.

Polynomials: Roots, factorization, and irreducibility over fields.
Applications: Symmetry in geometry, coding theory, and cryptography.

Advanced Topics (optional): Galois theory, modules, and other extensions of algebraic
structures.

Lernmethoden:

Lectures: Explanation of theoretical concepts and examples.
Assignments: Regular problem sets to deepen understanding and build skills.

Presentations: Students present solutions and proofs to enhance their communication
skills.

Literatur:

Thomas W. Judson: Abstract Algebra. Theory and Applications, 2023 edition.
David J. Joyner: Adventures in Group Theory. Johns Hopkins University Press, 2008.

Fachkompetenz:

Mastery of the fundamental concepts and theories of abstract algebra.

Ability to connect abstract algebra with other fields such as computer science, physics, and
engineering.

Skills in constructing and analyzing mathematical proofs.

Methodenkompetenz:

Development of logical reasoning and abstraction.
Problem-solving skills using algebraic methods.
Use of algebraic software tools (optional, e.g., GAP or SageMath).

Selbstkompetenz:

Independent study and exploration of advanced algebraic topics.
Self-assessment and critical reflection on problem-solving strategies.

Sozialkompetenz:

Effective communication of mathematical ideas through presentations and discussions.
Openness to constructive feedback for continuous improvement.

Arbeitslast:

75 Stunden Lehrveranstaltungen
75 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung

Anbieter:

03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Prof. Dr. rer. nat. Klaus Dohmen (Dozent, Inhaltverantwortlicher, Prifer,
Aufsicht)

Dr. Mandy Lange-Geisler (Planer)

M.Sc. David Nebel (Dozent, Prifer,

Aufsicht)

Prof. Dr. rer. nat. Franka Baaske

(Planer)

Lerneinheitsformen und
Priifungen:

Modulstruktur

Algebra

OPCT PW PL cP
3200 Mm/30 5
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3232 Probability Theory

Modulname:

Probability Theory

Unterrichtssprache: | deutsch, englisch

Modulnummer: | 3232 Abschluss: | B.Sc.
Modulcode: | 03-PROB-25 Héufigkeit: | Wintersemester
Pflicht/Wahl: | Pflicht Dauer: | 1
Studiengang: | Applied Mathematics Regelsemester: | 3
Ausbildungsziele: | The main objective of the module is to provide a sound knowledge of probability theory.
Students learn basic concepts of measures, measurable and integrable functions,
probability measures and derived quantities in the context of measure theory (axiomatic
approach). The students acquire a mathematical understanding of the concepts and are
subsequently able to understand and comprehend corresponding applications.
Lehrinhalte: | Probability:
o Measures, measurable functions and integration
« Random variables, probability space - axiomatic approach, relation to
combinatorics and geometry
« Distribution functions, densities (discrete and continuous)
o Mathematical prpoperties of random variables
« Conditional probabilties, stochastic independence, Bayes theorem
o Law of great numbers, central limit theorem
Lernmethoden: | Lectures, presentations, seminars
Literatur: | A. Klenke, Probability Theory, Springer 2020
G. Blohm, Probability Theory and Statistics, Springer, 1989
H.L. Harney, Bayesian Inference, Springer, 2003
Fachkompetenz: | Knoledge regarding the mathematical concepts of (probability) measures, probability
theory.

Methodenkompetenz: | The students are able to understand related problems and are able to apply the theoretical
concepts to explain application problems appropriately in terms of the mathematical
concepts

Selbstkompetenz: | The students are able to reflect about problems related to application of probabilistic
methods and their mathematical behavior

Sozialkompetenz: | The students learn to discuss mathematical problems related to probabilistic methods in
interdisciplinary contex also with non-experts.

Arbeitslast: | 75 Stunden Lehrveranstaltungen
75 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung
Anbieter: | 03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Prof. Dr. rer. nat. habil. Thomas Villmann (Dozent, Inhaltverantwortlicher,
Planer, Prifer, Aufsicht)

Dr. Mandy Lange-Geisler (Planer)
Prof. Dr. rer. nat. Franka Baaske

(Planer)
Lerneinheitsformen und | - Modulstruktur O P CT PW PL cP
Prifungen: -
Probability Theory 3200 Mm/30 5
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3233 Optimization

Modulname: | Optimization Unterrichtssprache: | deutsch, englisch
Modulnummer: | 3233 Abschluss: | B.Sc.
Modulcode: | 03-OPT-25 Héufigkeit: | Wintersemester
PflichtyWahl: | Pflicht Daver: | 1
Studiengang: | Applied Mathematics Regelsemester: | 3
Ausbildungsziele: | The students know the mathematical foundations and tools in the field of optimization.

They are able to model and characterize optimization problems. For given problems, the
students are able to formulate optimality conditions, to apply solution algorithms and to
interpret the results.

Lehrinhalte: | - Theoretical foundations of linear and nonlinear optimization (models, existence and
unigueness of solutions, optimality conditions)
- Modeling optimization problems
- Characterization of optimization problems
- Solution algorithms

Lernmethoden: | Lectures, seminars, theoretical and practical exercises, homework
Literatur: | - Stephen Boyd, Lieven Vandenberghe: Convex Optimization. Cambridge University

Press, 2004
- Igor Griva: Linear and nonlinear optimization. Society for Industrial and Applied
Mathematics, 2009

Arbeitslast: | 75 Stunden Lehrveranstaltungen
75 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung

Anbieter: | 03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Dr. Mandy Lange-Geisler (Planer)

Prof. Dr. rer. nat. Franka Baaske

(Planer)

Prof. Dr. rer. nat. Susanne Franke (Dozent, Inhaltverantwortlicher, Planer,
Prifer, Aufsicht)

Lerneinheitsformen und
Priifungen:

Modulstruktur O P C T PVL PL CP
Optimization 2 2 01 Mm/30 5
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3235 Numerical Mathematics

Modulname: | Numerical Mathematics Unterrichtssprache: | deutsch, englisch
Modulnummer: | 3235 Abschluss: | B.Sc.
Modulcode: | 03-NUM-25 Haufigkeit: | Sommersemester
PflichtyWahl: | Pflicht Daver: | 1
Studiengang: | Applied Mathematics Regelsemester: | 4
Ausbildungsziele: | The course introduces students to the algorithms and methods that are commonly needed
in scientific computing
Lehrinhalte: | Error Analysis, Numerical Methods for Solving Nonlinear Equations and Systems of Linear
Equations, Reconstruction of Functions, Numerical Integration, Numerical Solutions of
Ordinary Differential Equations
Lernmethoden: | Lectures, seminars, theoretical and practical exercises, homework
Literatur: | Kincaid, Cheney: Numerical Analysis
Arbeitslast: | 105 Stunden Lehrveranstaltungen
195 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung
Anbieter: | 03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Dr. Mandy Lange-Geisler (Planer)
Prof. Dr. rer. nat. Franka Baaske (Dozent, Inhaltverantwortlicher, Planer,
Prifer, Aufsicht)

Prof. Dr. rer. nat. habil. Florian Zaussinger (Dozent, Inhaltverantwortlicher,
Planer, Prifer, Aufsicht)

Lerneinheitsformen und
Priifungen:

Modulstruktur O P C T PVL PL CcP

Numerical Mathematics 4 210 Ma 10
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3236 Number Theory

Modulname: | Number Theory Unterrichtssprache: | deutsch, englisch
Modulnummer: | 3236 Abschluss: | B.Sc.
Modulcode: | 03-NTH-25 Héufigkeit: | Sommersemester
Pflicht/Wahl: | Pflicht Dauer: | 1
Studiengang: | Applied Mathematics Regelsemester: | 4

Ausbildungsziele:

This course introduces students to the fundamental concepts of number theory, focusing
on properties of integers and their relationships. By the end of the course, students will:

o understand key concepts in number theory, such as divisibility, prime numbers,
modular arithmetic, and Diophantine equations,

« develop the ability to prove elementary results in number theory using
mathematical induction, the Euclidean algorithm, and other proof techniques,

o apply number-theoretic methods to solve practical problems in cryptography,
coding theory, and computer science,

o appreciate the connections between number theory and other areas of
mathematics, as well as its historical significance.

Lehrinhalte:

Divisibility and Prime Numbers: Fundamental properties of integers, divisibility rules, the
Euclidean algorithm, and the distribution of primes.

Modular Arithmetic: Modular operations, the Chinese Remainder Theorem, and Fermat"s
Little Theorem.

Diophantine Equations: Solutions to linear and non-linear Diophantine equations,
Pythagorean triples, and applications.

Number-Theoretic Functions: Euler"s totient function, the Mébius function, and the divisor
function.

Cryptography and Applications: RSA algorithm, public-key cryptography, and elliptic curve
cryptography.

Theorems and Results: Proof of important theorems such as the Fundamental Theorem of
Arithmetic, Wilson's Theorem, and applications of the Legendre symbol.

Introduction to Algebraic Number Theory: Basic concepts in algebraic integers and the
study of ideal numbers.

Lernmethoden:

Lectures: Explanation of theoretical concepts and theorems, supported by examples and
applications.

Problem-solving Sessions: Hands-on exercises and problem sets to practice techniques
and deepen understanding.

Assignments: Weekly tasks involving calculations, proofs, and applications of number-
theoretic concepts.

Literatur:

Crisman, K.-D. (2019). Number Theory: In Context and Interactive. Online.

Shoup, V. (2009). A Computational Introduction to Number Theory and Algebra,
Cambridge University Press.

Stein, W. (2008). Elementary Number Theory: Primes, Conguences, and Secrets,
Springer.

Fachkompetenz:

Mastery of the core concepts and techniques in elementary number theory.

Ability to solve number-theoretic problems and apply methods in cryptography, coding
theory, and algebra.

Understanding the historical and practical importance of number theory in modern
mathematics and technology.

Methodenkompetenz:

Proficiency in applying proof techniques such as proof by contradiction and constructive
proofs.

Ability to solve Diophantine equations and work with modular arithmetic in both theoretical
and practical contexts.

Selbstkompetenz:

Independent study and exploration of advanced topics in number theory.
Critical evaluation of solutions and development of personal problem-solving strategies.

Effective time management in balancing reading, problem sets, and preparation for exams.

Sozialkompetenz:

Development of personal skills and constructive communication in a mathematical context.

Arbeitslast:

60 Stunden Lehrveranstaltungen
90 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung

Anbieter:

03 Fakultdt Angewandte Computer- und Biowissenschaften
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Dozententeam (Rollen):

Prof. Dr. rer. nat. Klaus Dohmen (Dozent, Inhaltverantwortlicher, Prifer,

Aufsicht)
Dr. Mandy Lange-Geisler (Planer)
Prof. Dr. rer. nat. Franka Baaske

(Planer)
Lerneinheitsformen und | - pModluistruktur OPCT PL PL cP
Priifungen:
Number Theory 3100 Mm/30 5
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3237 Statistics

Modulname:

Statistics Unterrichtssprache: | deutsch, englisch

Modulnummer:

3237 Abschluss: | B.Sc.

Modulcode:

03-STAT-25 Héufigkeit: | Sommersemester

Pflicht/Wahi:

Pflicht

Dauer: | 1

Studiengang:

Applied Mathematics

Regelsemester: | 4

Ausbildungsziele:

The students understand the basics of mathematical statistics and handle the formal
language of statistics. They are able to study as well as correctly apply statistical methods
to given problems and evaluate the results.

Lehrinhalte:

- Descriptive statistics and statistical inference
- Methods of data acquisition and preparation
- Regression analysis

- Model fitting and statistical testing

Lernmethoden:

Lectures, seminars, theoretical and practical exercises, homework

Literatur:

- Leonard Held, Daniel Sabanés Bové: Applied Statistical Inference: Likelihood and Bayes,
Springer, 2014

- Mary C. Meyer: Probability and Mathematical Statistics, SIAM, 2019

Arbeitslast:

75 Stunden Lehrveranstaltungen
75 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung

Anbieter:

03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Dr. Mandy Lange-Geisler (Planer)

Prof. Dr. rer. nat. Franka Baaske

(Planer)

Prof. Dr. rer. nat. Susanne Franke (Dozent, Inhaltverantwortlicher, Planer,

Prifer, Aufsicht)

Lerneinheitsformen und
Priifungen:

Modulstruktur O P C T PV PL cP

Statistics 3 200 Mm/30 5
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3238 Computer Algebra

Modulname: | Computer Algebra Unterrichtssprache: | deutsch, englisch
Modulnummer: | 3238 Abschluss: | B.Sc.
Moduicode: | 03-COAL-25 Héufigkeit: | Sommersemester
Pflicht/Wahl: | Pflicht Dauer: | 1
Studiengang: | Applied Mathematics Regelsemester: | 4
Ausbildungsziele: | This course introduces the theoretical foundations of computer algebra, demonstrated
through practical applications using SageMath, an open-source mathematical software
system. By the end of the course, students will:
o Understand the theoretical principles and algorithms underlying computer algebra
systems (CAS).
« Develop proficiency in using SageMath for symbolic computation, algorithm design,
and mathematical modeling.
¢ Analyze and implement foundational algorithms in computer algebra.
o Apply theoretical knowledge and computational tools to solve mathematical
problems in fields such as algebra, calculus, and cryptography.
Lehrinhalte: | Introduction to Computer Algebra: History, motivation, and importance of symbolic
computation.
Overview of SageMath: Architecture, Python integration, and SageMath's unique features.
Fundamental Algorithms:
Euclidean algorithm for polynomials and integers.
Modular arithmetic and finite fields.
Polynomial factorization and greatest common divisors.
Core Topics in Computer Algebra:
Representation of algebraic structures (groups, rings, and fields).
Grébner bases and solving systems of polynomial equations.
Algorithms for symbolic differentiation and integration.
Theoretical Extensions: Complexity analysis of algorithms, limitations of symbolic
computation, and hybrid symbolic-numeric methods.
Lernmethoden: | Lectures: Exploration of theoretical concepts and their computational implementations.
Hands-On Labs: Practical problem-solving and algorithm implementation in SageMath.
Assignments: Regular exercises combining theoretical analysis and computational
practice.
Group Projects: Collaborative exploration of advanced SageMath functionalities and their
application to real-world problems.
Presentations: Discussion and presentation of projects to develop communication and
critical evaluation skills.
Literatur: | Bard, G.V (2015). Sage for Undergraduates. American Mathematical Society.
Geddes, K. O., et al. (1992). Algorithms for Computer Algebra. Springer.
Additional resources:
SageMath official documentation and tutorials
Fachkompetenz: | Mastery of the theoretical principles of computer algebra and their implementation in
SageMath.
Proficiency in applying symbolic computation methods to diverse mathematical problems.
Understanding of the computational complexities and limitations of algebraic algorithms.
Methodenkompetenz: | Development of efficient algorithms for symbolic computation.
Integration of theoretical and practical approaches to problem-solving using SageMath.
Ability to analyze and optimize computational workflows in symbolic mathematics.
Selbstkompetenz: | Independent exploration of advanced features of SageMath and its Python-based
extensions.
Critical evaluation of computational methods and their applicability to theoretical problems.
Effective time and resource management to complete complex assignments and projects.
Sozialkompetenz: | Team-based collaboration on the design and implementation of computational solutions.
Clear and structured presentation of project outcomes and algorithmic strategies.
Constructive participation in discussions, with a focus on improving group outcomes and
personal skills.
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Arbeitslast: | 60 Stunden Lehrveranstaltungen
90 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung
Anbieter: | 03 Fakultdt Angewandte Computer- und Biowissenschaften
Dozententeam (Rollen): | Prof. Dr. rer. nat. Klaus Dohmen (Dozent, Inhaltverantwortlicher, Prifer,
Aufsicht)
Dr. Mandy Lange-Geisler (Planer)
Dipl.-Mathematiker Erik Ludwig (Dozent, Prifer,
Aufsicht)
Prof. Dr. rer. nat. Franka Baaske
(Planer)

Lerneinheitsformen und |  podulstruktur O P C T PV PL cP
Priifungen:

Computer 2 020 Ma 5
Algebra
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3239 Mathematical Seminar

Modulname: | Mathematical Seminar Unterrichtssprache: | deutsch, englisch
Modulnummer: | 3239 Abschluss: | B.Sc.
Modulcode: | 03-MAS-25 Héufigkeit: | Wintersemester
PflichtyWahl: | Pflicht Daver: | 1
Studiengang: | Applied Mathematics Regelsemester: | 5
Ausbildungsziele: | Students learn to familiarize themselves with a topic using a book chapter or an original
paper and to give a lecture on it.
Lehrinhalte: | The contents depend on the specific topic
Lernmethoden: | independent work, homework, reading book chapters and articles, consultation
Literatur: | The literature depends on the specific topic and will be announced by the lecturer.
Arbeitslast: | 30 Stunden Lehrveranstaltungen
120 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung
Anbieter: | 03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Prof. Dr. rer. nat. Klaus Dohmen (Dozent, Inhaltverantwortlicher,
Prifer)

Prof. Dr. rer. nat. habil. Thomas Villmann (Dozent, Inhaltverantwortlicher,
Prifer)

Prof. Dr. rer. nat. Franka Baaske (Dozent, Inhaltverantwortlicher, Planer,
Prufer, Aufsicht)

Prof. Dr. rer. nat. habil. Florian Zaussinger (Dozent, Inhaltverantwortlicher,
Prifer)

Prof. Dr. rer. nat. Susanne Franke (Dozent, Inhaltverantwortlicher,
Prifer)

Lerneinheitsformen und
Priifungen:

Modulstruktur

Mathematical Seminar 0200 Msn/PT45 5

O P C T PV PL cP
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3240 Mathematical Modelling

Modulname: | Mathematical Unterrichtssprache: | deutsch, englisch
Modelling
Modulnummer: | 3240 Abschluss: | B.Sc.
Modulcode: | 03-MAMO-25 Haufigkeit: | Wintersemester
PflichtWahl: | Pflicht Dauer: | 1
Studiengang: | Applied Mathematics Regelsemester: | 5
Ausbildungsziele: | This course is a continuation of numerical mathematics and gives a first introduction to the
numerical solution of partial differential equations using software.
Lehrinhalte: | Introduction to partial differential equations
Modeling of partial differential equations
Numerics of partial differential equations
Finite differences and finite volume method
Numerical solution methods
Stability and convergence
Introduction to OpenFOAM
Application on fluid mechanics, heat transfer, stationary problems, financial mathematics
Lernmethoden: | Lectures, seminars, theoretical and practical exercises, homework
Literatur: | Moukalled, The finite volume method in computational fluid dynamics
Chorin, A mathematical introduction to fluid mechanics
Farlow, Partial differential equations for scientists and engineers
Arbeitslast: | 60 Stunden Lehrveranstaltungen
90 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung
Anbieter: | 03 Fakultdt Angewandte Computer- und Biowissenschaften
Dozententeam (Rollen): | Dr. Mandy Lange-Geisler (Planer)
Prof. Dr. rer. nat. Franka Baaske
(Planer)
Prof. Dr. rer. nat. habil. Florian Zaussinger (Dozent, Inhaltverantwortlicher,
Planer, Prifer, Aufsicht)
Lerneinheitsformen und | - pModulstruktur O P CT PUL PL CcP
Priifungen: .
Mathematical 2 200 Mm/30 5
Modellin
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3241 Theoretical Computer Science

Modulname:

Theoretical Computer Unterrichtssprache:

Science

deutsch, englisch

Modulnummer:

3241 Abschluss: | B.Sc.

Modulcode:

03-TCS-25 Héufigkeit: | Sommersemester

Pflicht/Wahi:

Pflicht

Dauer: | 1

Studiengang:

Regelsemester: | 5

Applied Mathematics

Ausbildungsziele:

This course introduces students to the foundational concepts of theoretical computer
science, providing the theoretical tools and techniques necessary for understanding the
limits of computation and the design of algorithms. By the end of the course, students will:

« understand the core concepts of computational theory, including formal languages,
automata theory, and computational complexity,

« develop the ability to reason about computational problems, identify appropriate
models, and prove properties of algorithms,

o gain familiarity with computational models such as finite automata, Turing
machines, and context-free grammars,

o explore the fundamental classes of problems in computational complexity, such as
P, NP, and NP-completeness.

Lehrinhalte:

Introduction to Theoretical Computer Science: The role of theory in computer science,
history, and applications.

Formal Languages and Automata Theory: Alphabets, strings, regular languages, finite
automata, and their relationship.

Context-Free Grammars and Pushdown Automata: Syntax, parsing, and the formal
definition of context-free languages.

Turing Machines: Universal computation, halting problem, Church-Turing thesis.

Computational Complexity Theory: Big-O notation, time and space complexity, and the
classification of problems into complexity classes (P, NP, NP-complete, etc.).

Decidability and Undecidability: Recursive and recursively enumerable languages,
problems that cannot be solved by algorithms.

Advanced Topics (if applicable): Complexity hierarchies, approximation algorithms,
randomness in computation, or parallel computation.

Lernmethoden:

Lectures: Presentation of theoretical concepts, proofs, and examples related to automata
theory, formal languages, and complexity theory.

Problem-solving Sessions: Practical exercises to apply the concepts learned in lectures,
including proving properties of languages and algorithms.

Assignments: Weekly problem sets that require both theoretical analysis and computational
reasoning.

Literatur:

Ullman, J. D., & Hopcroft, J. E. (2003). Introduction to Automata Theory, Languages, and
Computation. Pearson.

Cormen, T. H., Leiserson, C. E., Rivest, R. L., & Stein, C. (2009). Introduction to
Algorithms. MIT Press.

Online resources such as MIT OpenCourseWare and other interactive platforms for
additional problem sets and lectures.

Fachkompetenz:

Mastery of the theoretical foundations of computer science, including formal languages,
automata, and computational complexity.

Ability to approach and solve computational problems through rigorous mathematical
techniques.

Understanding of the relationship between algorithms, their computational limits, and the
resources they consume.

Methodenkompetenz:

Development of problem-solving strategies for theoretical and algorithmic questions.

Proficiency in applying mathematical rigor to analyze the behavior and complexity of
algorithms and computational models.

Ability to prove and verify the correctness of algorithms, and demonstrate the decidability
or undecidability of computational problems.

Selbstkompetenz:

Independent study of theoretical computer science literature and development of personal
understanding.

Capability to manage time effectively to complete problem sets, assignments, and
preparation for exams.

Capacity for critical thinking and self-reflection in approaching complex theoretical
problems and solutions.
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Sozialkompetenz: | Collaboration in group projects to explore and solve theoretical problems.

Clear and effective communication of mathematical and computational ideas, both in
writing and verbally.

Ability to participate in peer reviews and discussions, providing constructive feedback and
learning from others.

Arbeitslast: | 75 Stunden Lehrveranstaltungen
75 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung

Anbieter: | 03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen): | Prof. Dr. rer. nat. Klaus Dohmen (Dozent, Inhaltverantwortlicher, Prifer,
Aufsicht)

Dr. Mandy Lange-Geisler (Planer)

M.Sc. David Nebel (Dozent, Prifer,

Aufsicht)

Prof. Dr. rer. nat. Franka Baaske

(Planer)

Lerneinheitsformen und |  produlstruktur O P C T PVL PL cP

Prifungen:
Theoretical Computer 3200 Mm/30 5
Science
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3242 Stochastic Models

Modulname:

Stochastic Models Unterrichtssprache:

deutsch, englisch

Modulnummer:

3242 Abschluss: | B.Sc.

Modulcode:

03-STOCH-25 Héufigkeit: | Wintersemester

Pflicht/Wahi:

Pflicht

Dauer: | 1

Studiengang:

Applied Mathematics

Regelsemester: | 5

Ausbildungsziele:

The students understand specific stochastic models and are aware of their limitations.
They choose appropriate methods for real data and apply them properly. They understand
the underlying mathematical theory and can interpret their findings.

Lehrinhalte:

- Essential stochastic processes (e.g., Markov, Hidden Markov, Poisson)
- Stochastic simulation methods (e.g., rejection sampling, importance sampling)

Lernmethoden:

Lectures, seminars, theoretical and practical exercises, homework

Literatur:

-Jun S. Liu: Monte Carlo Strategies in Scientific Computing, Springer, 2001
- Richard Durrett: Essentials of Stochastic Processes, Springer, 2016

- Randal Douc, Eric Moulines, Pierre Priouret, Philippe Soulier: Markov Chains, Springer,
2018

Arbeitslast:

60 Stunden Lehrveranstaltungen
90 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prufungsvorbereitung

Anbieter:

03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Dr. Mandy Lange-Geisler (Planer)

Prof. Dr. rer. nat. Franka Baaske

(Planer)

Prof. Dr. rer. nat. Susanne Franke (Dozent, Inhaltverantwortlicher, Prifer,
Aufsicht)

Lerneinheitsformen und
Priifungen:

Modulstruktur O P C T PVL PL CP

Stochastic Models 2 200 Mm/30 5
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3243 Pattern Recognition

Modulname:

Pattern Recognition Unterrichtssprache: | deutsch, englisch

Modulnummer:

3243 Abschluss: | B.Sc.

Modulcode:

03-PARE-25 Héufigkeit: | Sommersemester

Pflicht/Wahi:

Pflicht

Dauer: | 1

Studiengang:

Applied Mathematics

Regelsemester: | 5

Ausbildungsziele:

In this bacelor course student learn about basic concepts in pattern recognition and
machine learning based data analysis. The students understand basic models and their
mathematical foundations as well as their motivation from the application perspective.

Lehrinhalte:

Topics are (among others): Bayes decision learning, clustering and density estimation,
vector quatization, neural networks, evolutionary/genetic algorithms

Lernmethoden:

lectures, short presentations, seminar/home works

Literatur:

Duda/Hart/Storck: Pattern Classification, Wilay, 2001
Bishop: Pattern Recognition, Springer, 2002
recent research papers in the field

Fachkompetenz:

The students are able to understand related problems and are able to apply the theoretical
concepts to explain application problems appropriately in terms of the mathematical
concepts

Methodenkompetenz:

The students are able to present the mathematical concepts of pattern recognition
approaches and can discuss related challenges with experts and non-experts

Selbstkompetenz:

Students improve their abilities to analyze concepts in pattern recognition from a
mathematical perspective and are able to extract key concepts.

Arbeitslast:

60 Stunden Lehrveranstaltungen
90 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung

Anbieter:

03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Prof. Dr. rer. nat. habil. Thomas Villmann (Dozent, Inhaltverantwortlicher,

Planer, Prifer, Aufsicht)
Dr. Mandy Lange-Geisler (Planer)

Prof. Dr. rer. nat. Franka Baaske

(Planer)
Lerneinheitsformen und | - Moduistruktur OPCT PWL PL CP
Priifungen:
Pattern 2 200 Mm/30 5
Recognition
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3247 Selected Topics in Applied Mathematics

Modulname:

Selected Topics in
Applied Mathematics

Unterrichtssprache: | deutsch, englisch

Modulnummer:

3247 Abschluss: | B.Sc.

Modulcode:

03-STAM Héufigkeit: | jahresweise

Pflicht/Wahi:

Wahlpflicht

Dauer: | 1

Studiengang:

Applied Mathematics

Regelsemester: | 4

Ausbildungsziele:

The students get to know a field of applied mathematics, e.g. in Analysis, ODEs, PDEs,
linear algebra, discrete mathematics, combinatorics, topology, numerics, probability theory
and statistics, computer-oriented mathematics, graph theory, algebra, machine leaning,
biomathematics, biostatistics.

Lehrinhalte:

The learning content depends on the specific characteristics of the module, which can vary
from year to year. The contents essentially cover the research areas of the lecturers.

Lernmethoden:

Lectures, seminars, theoretical and practical exercises, homework

Literatur:

The literature depends on the specific subject of the module and is announced by the
lecturer.

Fachkompetenz:

The students acquire professional competence in a field of applied mathematics.

Methodenkompetenz:

The students acquire methodological skills in a field of applied mathematics.

Selbstkompetenz:

not applicable

Sozialkompetenz:

not applicable

Arbeitslast:

60 Stunden Lehrveranstaltungen
90 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung

Anbieter:

03 Fakultat Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Prof. Dr. rer. nat. Klaus Dohmen (Dozent, Inhaltverantwortlicher,

Prifer)

Prof. Dr. rer. nat. habil. Thomas Villmann (Dozent, Inhaltverantwortlicher,
Prifer)

Prof. Dr. rer. nat. Franka Baaske (Dozent, Inhaltverantwortlicher, Planer,
Prifer)

Prof. Dr. rer. nat. habil. Florian Zaussinger (Dozent, Inhaltverantwortlicher,
Prifer)

Prof. Dr. rer. nat. Susanne Franke (Dozent, Inhaltverantwortlicher,

Prifer)

Lerneinheitsformen und
Priifungen:

Modulstruktur O P CT PV PL CcP
Selected Topics in Applied 2110 Ma 5

Mathematics
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3248 Selected Topics in Pure Mathematics

Modulname: | Selected Topics in Unterrichtssprache: | deutsch, englisch
Pure Mathematics
Modulnummer: | 3248 Abschluss: | B.Sc.
Modulcode: | 03-STPM Héaufigkeit: | jahresweise
Pflicht/Wahl: | Wahlpflicht Dauer: | 1
Studiengang: | Applied Mathematics Regelsemester: | 3
Ausbildungsziele: | The students acquire skills in a sub-area of pure mathematics, e.g. iin Analysis, ODEs,

PDEs, linear algebra, discrete mathematics, combinatorics, topology, numerics, probability
theory and statistics, computer-oriented mathematics, graph theory, algebra, machine
leaning, biomathematics, biostatistics.

Lehrinhalte: | The contents depend on the specific subject of the module. The contents essentially cover
the research areas of the lecturers. These would be computer-oriented mathematics, graph
theory, algebra, numerics, statistics, analysis

Lernmethoden: | Lectures, seminars, theoretical and practical exercises, homework
Literatur: | The literature depends on the specific subject of the module and will be announced by the
lecturer.
Fachkompetenz: | The students acquire professional skills in a sub-area of pure mathematics.
Methodenkompetenz: | The students acquire methodological skills in a sub-area of pure mathematics.
Selbstkompetenz: | not applicable
Sozialkompetenz: | not applicable

Arbeitslast: | 60 Stunden Lehrveranstaltungen
90 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung

Anbieter: | 03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Prof. Dr. rer. nat. Klaus Dohmen (Dozent, Inhaltverantwortlicher,

Prifer)

Prof. Dr. rer. nat. Franka Baaske (Dozent, Inhaltverantwortlicher, Planer,

Prifer)
Prof. Dr. rer. nat. habil. Florian Zaussinger (Dozent, Inhaltverantwortlicher,

Prifer)
Prof. Dr. rer. nat. Susanne Franke (Dozent, Inhaltverantwortlicher,

Prufer)

Lerneinheitsformen und
Priifungen:

Modulstruktur O P CT PU PL CcP
Selected Topics in Pure 2110 Ma 5

Mathematics
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3249 Selected Topics in Computer Science

Modulname:

Selected Topics in
Computer Science

Unterrichtssprache: | deutsch, englisch

Modulnummer:

3249 Abschluss: | B.Sc.

Modulcode:

03-STCS Haufigkeit: | jahresweise

Pflicht/Wahi:

Wahlpflicht

Dauer: | 1

Studiengang:

Applied Mathematics

Regelsemester: | 4

Ausbildungsziele:

The students acquire competencies in a field of computer science.

Lehrinhalte:

The course content depends on the specific subject of the module and are related to the
following topics: Algorithms and Data Structures

Programming in C++

Blockchain Technology
Computer Graphics

Coding Theory and Cryptography
Logic Programming

Web Analytics

Randomized Algorithms

Network Algorithms
Computability Theory

Complexity Theory

Lernmethoden:

Blackboard writing, beamer presentations, online learning

Literatur:

The literatur depends on the specific subject, and will be announced by the lecturer.

Fachkompetenz:

The students acquire professional competence in a subfield of computer science.

Methodenkompetenz:

The students acquire methodological competences in a subfield of computer science.

Selbstkompetenz:

not applicable

Sozialkompetenz:

not applicable

Arbeitslast:

60 Stunden Lehrveranstaltungen
90 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung

Anbieter:

03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Prof. Dr. rer. nat. Klaus Dohmen (Dozent, Inhaltverantwortlicher,
Prifer)

Prof. Dr. rer. nat. habil. Thomas Villmann (Dozent,
Prifer)

Prof. Dr. rer. pol. Dirk Pawlaszczyk (Dozent,
Prifer)

Dr. Mandy Lange-Geisler (Planer)
Prof. Dr. rer. nat. habil. Thomas Haenselmann (Dozent,

Prifer)

Prof. Dr.-Ing. habil. Matthias Vodel (Dozent,

Prifer)

Prof. Dr. rer. nat. Franka Baaske

(Planer)

Lerneinheitsformen und | - Moduistruktur OPCT PWL PL CcP
Priifungen:

Selected Topics in Computer 2110 Mm/30 5
Science
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3250 Selected Topics in Engineering Science

Modulname: | Selected Topics in Unterrichtssprache: | deutsch, englisch
Engineering Science
Modulnummer: | 3250 Abschluss: | B.Sc.
Modulcode: | 03-STENG Héufigkeit: | jahresweise
Pflicht/Wahl: | Wahlpflicht Dauer: | 1
Studiengang: | Applied Mathematics Regelsemester: | 4
Ausbildungsziele: | Students acquire skills in an area of engineering science, e.g., finite element methods.
Lehrinhalte: | The contents essentially cover the research areas of the lecturers.These would be
computer-oriented mathematics, numerics, statistics, machine learning, construction,
acoustics, CFD for engineers, computer science/algorithms, computer graphics and image
processing in industry.
Lernmethoden: | Blackboard writing, beamer presentations, online learning
Literatur: | The literature will be announced in the lecture.
Fachkompetenz: | The students acquire specialist skills in a field of engineering sience.
Methodenkompetenz: | The students acquire methodological skills in engineering.
Selbstkompetenz: | not applicable
Sozialkompetenz: | not applicable
Arbeitslast: | 60 Stunden Lehrveranstaltungen
90 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung
Anbieter: | 03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Prof. Dr.-Ing. Frank Weidermann (Dozent,
Prifer)

Prof. Dr.-Ing. Jérn Hibelt (Dozent,

Prifer)

Dr. Mandy Lange-Geisler (Planer)

Prof. Dr. rer. nat. habil. Thomas Haenselmann (Dozent,
Prifer)

Prof. Dr. rer. nat. Franka Baaske

(Planer)

Prof. Dr. rer. nat. habil. Florian Zaussinger
(Inhaltverantwortlicher)

Lerneinheitsformen und
Priifungen:

Modulstruktur O P C T PV PL CcP
Selected Topics in Engineering 2110 Ma 5
Science
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3244 Mathematical Project

Modulname:

Mathematical Project Unterrichtssprache:

deutsch, englisch

Modulnummer:

3244 Abschluss: | B.Sc.

Modulcode:

03-MPROJ Héufigkeit: | Wintersemester

Pflicht/Wahi:

Wabhlpflicht

Dauer: | 1

Studiengang:

Applied Mathematics

Regelsemester: | 5

Ausbildungsziele:

The students learn to work on a narrowly limited topic from applied mathematics with
practical relevance.

Lehrinhalte:

The course content is subject-related.

Lernmethoden:

Students work on a project in close coordination with an assigned supervisor. The
assignment to a supervisor can be done on the student's initiative or by a teacher close to
the student's field of interest. The project is practical and based on independent work

Literatur:

Recommendations for literature will be announced on an individual basis.

Fachkompetenz:

The students acquire the ability to work independently.

Methodenkompetenz:

Different methodologies are practiced depending on the topic.

Selbstkompetenz:

The successful completion of the project gives confidence for upcoming larger projects.

Sozialkompetenz:

The ability to work in a team is strengthened by the division of labor. The course also
promotes communication skills.

Arbeitslast:

60 Stunden Lehrveranstaltungen
90 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung

Anbieter:

03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Prof. Dr. rer. nat. Klaus Dohmen (Dozent, Inhaltverantwortlicher,

Prifer)

Prof. Dr. rer. nat. habil. Thomas Villmann (Dozent, Inhaltverantwortlicher,
Prifer)

Dr. Mandy Lange-Geisler (Planer)

Prof. Dr. rer. nat. Franka Baaske (Dozent, Inhaltverantwortlicher, Planer,
Prifer)

Prof. Dr. rer. nat. habil. Florian Zaussinger (Dozent, Inhaltverantwortlicher,
Prifer)

Prof. Dr. rer. nat. Susanne Franke (Dozent, Inhaltverantwortlicher,
Prifer)

Lerneinheitsformen und
Priifungen:

Modulstruktur O P C T PV PL CcP
Mathematical Project 0 040 Msn/B 5

Hochschule Mittweida, Modulhandbuch MA-B 2025

Seite 33


file:///nsoft/org/folders/folder.info.asp?id=34
file:///nsoft/his/dozenten/dozent.info.asp?id=956
file:///nsoft/his/dozenten/dozent.info.asp?id=999
file:///nsoft/his/dozenten/dozent.info.asp?id=2710
file:///nsoft/his/dozenten/dozent.info.asp?id=5386
file:///nsoft/his/dozenten/dozent.info.asp?id=5672
file:///nsoft/his/dozenten/dozent.info.asp?id=5910
file:///nsoft/his/sap/se.info.asp?id=65162

3224 Interdisciplinary Module

Modulname: | Interdisciplinary Unterrichtssprache: | deutsch, englisch
Module
Modulnummer: | 3224 Abschluss: | B.Sc.
Modulcode: | 03-INMO Haufigkeit: | semesterweise
Pflicht/Wahl: | Wahlpflicht Dauer: | 1
Studiengang: | Applied Mathematics Regelsemester: | 5
Ausbildungsziele: | The students are empowered to do interdisciplinary work.

Only for Physical Chemistry:
The module teaches the methods and mindset that physical chemistry uses as its
foundation as the basis of many technical fields of knowledge. Special emphasis is placed
on the application of physical methods to chemical processes and the effect in chemical
systems. As a result, qualitative and quantitative statements can be made about chemical
processes.
In this way, the chemical way of thinking and thus the competence to discuss or interpret
problems at hand using chemical knowledge and to lead them to a solution is
strengthened.

Lehrinhalte: | Students can choose freely from the module catalog of the university. The specific teaching
content is based on this choice. The specific choice can also be made in consultation with
the person responsible for the content of this module.

Only for Physical Chemistry:
Inter- and intramolecular binding forces: model concepts of binding forces, classification of
binding forces, dipole moment calculation and substance properties.
Gases: Laws for ideal and real gases, determination of substance properties (molecular
mass, critical constants).
Liquids: Properties of liquids (vapor pressure, surface tension, viscosity, boiling and
freezing points), solutions and solubility, ideal and real behavior, colligative properties,
osmosis and reverse osmosis, Fundamentals of electrical conductivity in liquids
Energy and material transformation: enthalpy, entropy and free enthalpy of chemical
processes, calculation and estimation of reaction enthalpies, experimental determination
of thermodynamic constants
Reaction kinetics: reaction rate and order, rate laws, activation energy, homogeneous and
heterogeneous catalysis, practical and technical applications
Lernmethoden: | The teaching methods vary depending on the specific choice.
Literatur: | The literature is announced by the lecturer.
Fachkompetenz: | The module provides an insight into possible areas of application of mathematics.
Methodenkompetenz: | Students learn about methods from other subjects and include them in their method pool.

Selbstkompetenz: | By engaging in other sciences, the student acquires the competence to familiarize himself
with other topics.

Sozialkompetenz: | The student learns how to deal with other scientists and exercises tolerance and respect
for other disciplines.

Arbeitslast: | 60 Stunden Lehrveranstaltungen
90 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung

Anbieter: | 03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen): | Dipl.-Inqg. (FH) Sandra Feik

(Planer)

Dipl.-Ing. (FH) Marcus Vieweg (Dozent,

Prifer)

Dr. rer. nat. Rayko Ehnert (Dozent,

Prifer)

Prof. Dr. rer. nat. Iris Herrmann-Geppert (Dozent,

Inhaltverantwortlicher)

Prof. Dr. rer. nat. Franka Baaske

(Planer)

Prof. Dr. rer. nat. habil. Florian Zaussinger

(Inhaltverantwortlicher)

Hochschule Mittweida, Modulhandbuch MA-B 2025

Seite 34


file:///nsoft/org/folders/folder.info.asp?id=34
file:///nsoft/his/dozenten/dozent.info.asp?id=340
file:///nsoft/his/dozenten/dozent.info.asp?id=998
file:///nsoft/his/dozenten/dozent.info.asp?id=2690
file:///nsoft/his/dozenten/dozent.info.asp?id=4948
file:///nsoft/his/dozenten/dozent.info.asp?id=5386
file:///nsoft/his/dozenten/dozent.info.asp?id=5672

Lerneinheitsformen und |  podulstruktur O P C T PV PL cP
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Module
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3223 Intercultural Competence (2 out of 6)

Moduiname: | Intercultural Unterrichtssprache: | deutsch
Competence (2 out of
6)

Modulnummer: | 3223 Abschluss: | B.Sc.
Modulcode: | 23-1CC-25 Haufigkeit: | jahresweise
PflichtWahl: | Wahlpflicht Dauer: | 1

Studiengang: | Applied Mathematics Regelsemester: | 5
Ausbildungsziele:
Lehrinhalte:
Lernmethoden:
Literatur:
Arbeitslast: | 180 Stunden Lehrveranstaltungen
0 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung
Anbieter: | 23 Institut fiir Kompetenz, Kommunikation und Sprachen (IKKS)

Dozententeam (Rollen):

Lerneinheitsformen und
Priifungen:

Modulstruktur

Intercultural Competence (2 out of

6)

O P C T PUW PL

Dialog Kontrovers/ Ringvorlesung 2 00

(German)

Planspiel POL&IS
(German)

Introduction to Cultural
Studies

Applied Cultural
Studies

Intercultural Training

020

2nd foreign language except English 0 2 0

(A2-B1+)

Pl4sn/B

Pl4sn/B

P14s/90

P14m/30

Pl4sn/B
Pl4s/90

cP
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3246 Internship

Modulname:

Internship Unterrichtssprache: | deutsch, englisch

Modulnummer:

3246 Abschluss: | B.Sc.

Modulcode:

03-ISHIP Héufigkeit: | Sommersemester

Pflicht/Wahi:

Pflicht

Dauer: | 1

Studiengang:

Applied Mathematics

Regelsemester: | 6

Ausbildungsziele:

The student gets an insight into the professional practice of a mathematician.

Lehrinhalte:

The specific teaching content is determined by the internship position.

Lernmethoden:

The teaching methods include practical work on the computer, including programming and
evaluating data.

Literatur:

No specific literature can be given for this module.

Fachkompetenz:

The student acquires professional competence in the field of applied mathematics in
professional practice.

Methodenkompetenz:

The methodological competencies include the analysis of the problem, finding an
(algorithmic) solution, its implementation, documentation and communication.

Selbstkompetenz:

By gaining insight into professional practice, the student acquires the competence to plan
his professional future with foresight.

Sozialkompetenz:

The numerous discussions with colleagues and superiors during the internship lead to an
improvement in communication skills and judgment.

Arbeitslast:

15 Stunden Lehrveranstaltungen
435 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung

Anbieter:

03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Prof. Dr. rer. nat. Klaus Dohmen (Inhaltverantwortlicher, Prifer,
Aufsicht)

Prof. Dr. rer. nat. habil. Thomas Villmann (Inhaltverantwortlicher, Prifer,
Aufsicht)

Dr. Mandy Lange-Geisler (Planer)

Prof. Dr. rer. nat. Franka Baaske (Inhaltverantwortlicher, Planer, Priifer,
Aufsicht)

Prof. Dr. rer. nat. habil. Florian Zaussinger (Inhaltverantwortlicher, Planer,
Prufer, Aufsicht)

Prof. Dr. rer. nat. Susanne Franke (Inhaltverantwortlicher,

Aufsicht)

Lerneinheitsformen und
Priifungen:

Modulstruktur O P C T PVL PL CcP

Internship 0100 15
Beleg Plsn/B
miindlich PIm/30
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3226 Bachelor Project

Modulname: | Bachelor Project Unterrichtssprache: | deutsch, englisch
Modulnummer: | 3226 Abschluss: | B.Sc.
Moduicode: | 03-BAPR Héaufigkeit: | Sommersemester
PflichtyWahl: | Pflicht Dauer: | 1
Studiengang: | Applied Mathematics Regelsemester: | 6
Ausbildungsziele: | The students learn to work independently on a scientific task and to present the results in a
scientific form. The bachelor project ends with a bachelor thesis (12 credits) and a
colloquium (3 credits).
Lehrinhalte: | The teaching content depends on the specific subject.
Lernmethoden: | The teaching methods include independent scientific work and regular participation in
consultations.
Literatur: | The literature depends on the specific subject.
Fachkompetenz: | Expertise in the field of applied mathematics is acquired.
Methodenkompetenz: | The methodological skills include the ability to work independently on a scientific subject as
well as persistence and perseverance.
Selbstkompetenz: | Self-competence is strengthened through independent work and the colloquium
presentation.
Sozialkompetenz: | By expected discussions with scientists and company representatives, communication
skills increase.
Arbeitslast: | 15 Stunden Lehrveranstaltungen
435 Stunden Vor- und Nachbereitung der Lehrveranstaltungen,
Prifungsvorbereitung
Anbieter: | 03 Fakultdt Angewandte Computer- und Biowissenschaften

Dozententeam (Rollen):

Prof. Dr. rer. nat. Klaus Dohmen (Dozent, Inhaltverantwortlicher,
Prifer)

Prof. Dr. rer. nat. habil. Thomas Villmann (Dozent, Inhaltverantwortlicher,
Prifer)

Dr. Mandy Lange-Geisler (Planer)

Prof. Dr. rer. nat. Franka Baaske (Dozent, Inhaltverantwortlicher, Planer,
Prufer)

Prof. Dr. rer. nat. habil. Florian Zaussinger (Dozent, Inhaltverantwortlicher,
Prifer)

Prof. Dr. rer. nat. Susanne Franke (Dozent, Inhaltverantwortlicher,
Prifer)

Lerneinheitsformen und
Priifungen:

Modulstruktur O P C T PVL PL CcP

Bachelor Project 0100 15
Bachelorthesis BA
Colloguium Pl4sn/K45
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