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Examination Regulations for the Master’s Course in
Data Science at the University of Miinster
of 17 February 2026

Pursuant to Sections 2(4) and 64(1) of the Higher Education Act of the State of North Rhine-Westphalia (Higher Education Act — HG) in the version of the
Higher Education Future Act of 16 September 2014 (GV. NRW. p. 547), last amended by the Act of 19 December 2024 (GV. NRW. p. 1222), the University of
Mounster has issued the following regulations:
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§1
Scope of the Master’s Examination Regulations

These Master’s Examination Regulations apply to the master course in data science at the University of Miinster.

§2
Aims of the programme and purpose of the examination

(1) The master course builds upon a completed undergraduate degree. Students acquire in-depth academic foundations, as well as — taking into account the
requirements of the professional world — knowledge, skills and methods in the fields of data analysis, machine learning and data engineering. They are thus
enabled to independently and responsibly assess complex scientific and interdisciplinary problems and can apply the solutions found in a practical manner across
various fields of application.

(2) The purpose of the Master’s examination is to determine whether students have acquired the knowledge required for application in professional practice, particularly
in the fields of research and teaching.

§3
Master’s degree

Upon successful completion of the programme, the university degree of ‘Master of Science’ (M.Sc.) is awarded.

84
Admission to the programme

Admission to the master course in data science at the University of Minster is governed by the “Admission and Enrolment Regulations for the Master Course in Data
Science at the University of Minster” in their current version.

§5
Responsibility

(1) The Examination Board for the data science degree programme is responsible for organising examinations in the master course in data science and for the
tasks assigned by these examination regulations. It ensures that the provisions of the examination regulations are observed. In particular, it is responsible for
deciding on appeals against decisions made in examination procedures and for the recognition of examination results. It reports regularly to the departments
involved in the degree programme on the development of examinations and study times and makes suggestions for reforming the examination regulations.
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(2) The Examination Board may, by resolution, delegate the performance of its duties to the Chair in all standard cases. This does not apply to decisions
on appeals.

(3) The coordination of the degree programme is based in Department 10. The examination office acts as the administrative office for the Examination Board.

§6
Examination Board

(1) Departments 10, 11, 12 and 14 form an Examination Board for the master course in data science.

(2) The Examination Board consists of the Chair, their Deputy, two further members from the group of university lecturers, one member from the group of
academic staff, and one member from the group of students from the departments involved in the degree programme. The chair and their deputy must be tenured
professors. Furthermore, the chair should be from Department 10. A deputy should be elected for each member. The term of office for university lecturers and
academic staff is two years, and one year for students. Re-election is permitted.

(3) The members of the Examination Board and their deputies are elected by the representatives of the respective groups on the departmental councils.
(4) Student members have no voting rights in the assessment of examination performance or the appointment of examiners and assessors.

(5) The Examination Board has a quorum if the Chair or the Deputy Chair, as well as at least two other members from the group of university lecturers and one
member from the other groups, are present. Either the Chair or the Deputy Chair must be present in person. The committee decides by a majority of the votes of
the members present. In the event of a tie, the chairperson has the casting vote; in their absence, the vice-chairperson has the casting vote. In the case of
paragraph 4, the Examination Board already has a quorum if, in addition to the chairperson or the vice-chairperson, three of the non-student members are present.

(6) The members of the Examination Board have the right to attend the examinations.

(7) The meetings of the Examination Board are not open to the public. The members of the Examination Board, their deputies, the examiners and the assessors
are bound by professional secrecy. Unless they are public servants, they shall be required by the Chair of the Examination Board to maintain confidentiality. Guests
may attend the meetings of the Examination Board at the invitation of the Chair and are equally bound by a duty of confidentiality. Guests are entitled to speak but
are not entitled to make motions or vote.
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§7
Admission to the Master’s examination

Admission to the Master’s examination is granted upon enrolment in the master course in data science at the University of Munster. It is subject to the condition
that enrolment is maintained.

§8
Standard duration of study and scope of study,
credit points

(1) The standard duration of study until graduation is two academic years. An academic year consists of two semesters.

(2) A total of 120 credit points must be earned to successfully complete the programme. The curriculum is designed such that each academic year generally
accounts for 60 credit points. Credit points are a quantitative measure of the student’s overall workload. They encompass both direct teaching and the time spent
on preparing for and reviewing the course material (classroom and self-study), the effort involved in examinations and exam preparation, including final theses and
term papers, as well as any placements or other forms of teaching and learning. In this respect, a workload of 30 hours is taken as the basis for the award of one
credit point. The workload for one academic year amounts to 1,800 hours. The total volume of the degree programme corresponds to a workload of 3,600 hours.
One credit point corresponds to a credit point under the ECTS (European Credit Transfer System).

§9
Course Content

(1) The master course in data science comprises, in addition to the Master’s thesis, the study of the following modules as specified in the module descriptions
attached as an appendix, which form part of these examination regulations:

Compulsory modules:

L DSM-DS-100 Master’s Thesis Module (30 CP, incl. Master’s thesis)
L4 DSM-DS-101 Introduction to Machine Learning (10 ECTS)

L4 DSM-DS-102 Data Engineering (5 ECTS)

L4 DSM-DS-103 Data Science Project (15 ECTS)

L4 DSM-DS-110 Additional Skills (5 ECTS)

Compulsory elective modules:

All students must — regardless of their chosen specialisation — complete modules totalling 5 credit points from the core area of data science. This comprises
the modules DSM-MI-30x and DSM-PH-501.

Indoingso with regard the restriction of choices the relevant
module descriptions.

Depending on the chosen specialisation, the following compulsory elective modules must also be completed:
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1. Specialisation: Mathematical and Computational Data Science

Students must complete modules totalling 30 credit points from the modules DSM-MI-3xx and DSM-PH-501.

In addition, students must take the Advanced Foundations in Natural Sciences (DSM-F-200) and either the Advanced Foundations in Mathematics
(DSM-F-201) or Fundamentals of Software Development, Algorithms, and Data Structures (DSM-F-202) from the available foundation modules.

These must not be modules that have already been taken as part of the data science core area.

Furthermore, please note the respective module descriptions regarding restrictions on elective choices.

2. Specialisation: Data Science in Physics

Students must complete the modules DSM-PH-xx as well as a module worth 5 credit points from the modules DSM-MI-3xx. A total of 30 credit
points must therefore be earned.

In addition, students must take the Advanced Mathematics (DSM-F-201) and Fundamentals of Software Development, Algorithms, and Data Structures
(DSM-F-202) modules from the range of foundation modules on offer.

These must not be modules that have already been taken as part of the data science core area.

Furthermore, please note the respective module descriptions regarding restrictions on elective choices.

3. Specialisation: Data Science in Chemistry
Students must complete modules totalling 30 credit points from the modules DSM-CH-4x.

In addition, students must take the advanced mathematics module (DSM-F-201) and the Fundamentals of Software Development, Algorithms, and
Data Structures module (DSM-F-202) from the range of foundation modules on offer.

4. Specialisation: Pharmaceutical data science

Students must complete modules totalling 30 credit points from the modules DSM-P-6x.

In addition, students must take the Advanced Mathematics module (DSM-F-201) and the Fundamentals of Software Development, Algorithms, and
Data Structures module (DSM-F-202) from the range of foundation modules on offer.

(2) Successful completion of the master course requires the acquisition of 120 credit points during the course of study. Of these, 30 credit points are allocated
to the Master’s thesis.
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§10
Types of courses

The course content is taught in accordance with the module descriptions in the appendix to these examination regulations. In the master course in data science, these are
in particular:

L4 Lectures

° Lecture tutorials
L4 Seminars

L4 Practical sessions

§11
Structure of the course and examinations,
Module descriptions

(1) The programme is structured in modules. Modules are study units defined in terms of subject matter, content and duration, leading to partial qualifications
related to the respective programme objective, which are set out in learning objectives. Modules may consist of courses in various teaching and learning formats.
Modules generally comprise no fewer than five credit points. Modules are usually made up of courses spanning one or more semesters — including different
subjects. Depending on the module descriptions, there may be options regarding the courses to be completed within a module.

(2) The Master’s examination is taken alongside the course of study. It comprises the examination components within the modules as well as the Master’s thesis
as a further examination component.

(3) The module descriptions define the internal structure of the modules and specify the number of credit points to be earned, each of which corresponds to a
workload of 30 hours per point.

(4) Successful completion of a module requires passing the coursework and examinations assigned to that module. Where the module descriptions specify
further requirements in accordance with Section 12(2), fulfilment of these is also a prerequisite for the successful completion of the module. The award of credit
points in accordance with the module descriptions requires the successful completion of the respective module.

(5) Admission to a module may, in accordance with the module descriptions, be subject to certain conditions, in particular the successful completion of one or
more other modules.

(6) Where admission to specific courses is contingent upon the applicant possessing certain knowledge required for the study of the subject, this is specified in
the module descriptions.

(7) Admission to a course may, in accordance with the module descriptions, be subject to prior attendance at another course within the same module or the
successful completion of a course or examination within the same module.
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(8) The module descriptions specify for each module the frequency with which it is offered.

§12
Coursework and examinations, registration

(1) The module descriptions set out the requirements for participation in the individual courses.

(2) Modules are generally to be completed with a single examination. Examination performance within the framework of a credit point system is graded.
Credit points are awarded for a module if the performance required under the examination regulations is demonstrated. Examinations are generally
module final examinations (MFEs) or module partial examinations (MPEs). The module final examination assesses the learning outcomes of the module.
‘Final’ here refers to the entirety of the learning outcomes. For module partial examinations, each partial examination must be passed individually, and it
must be specified what proportion of the module mark it contributes to. The partial module examinations collectively assess the learning outcomes of the
modules. Each module generally concludes with a module final examination as the sole examination component. In addition to the examination
component(s), one or more coursework assignments may also be required. Coursework is only marked where this is provided for in the examination
regulations. If it is marked, the result is not included in the module mark and therefore not in the final mark. Where more than one form of examination is
provided for in the module descriptions, the form of examination to be taken is announced by the teaching staff at the start of the course.

(3) The module descriptions specify the nature, duration and scope of the assessment requirements for the respective modules; they form part of the Master’s
examination.

(4) Participation in any examination or coursework requires prior registration. The deadlines for registration and the procedure are announced centrally by
notice or electronically. Registrations may be withdrawn within the deadline specified in sentence 2, without giving reasons, in writing or electronically to the
examination office. Withdrawal of registration within the meaning of sentence 3 is only possible until the start of the examination (withdrawal). If courses/modules
are offered by other departments, different deadlines for registration and withdrawal may apply; further details are set out in the module description.

(5) Where options are available within a module and the relevant module description does not stipulate otherwise, the choice becomes binding upon the first
registration for a course or examination. This applies in particular to the use of resit opportunities.

(6) An examination or coursework may also be completed as a group project in accordance with the module descriptions, provided that the contribution of the
individual candidate to be assessed as an examination or coursework is clearly distinguishable and assessable on the basis of specified sections, page numbers or
other objective criteria that allow for clear demarcation.

(7) Coursework and examination performance may also be conducted and assessed as an electronic examination or a digital examination; the lecturer
shall announce this in a suitable manner in good time at the start of the course. Where such an examination takes the form of an oral examination, the
regulations governing oral examinations shall apply mutatis mutandis, provided that the decision referred to in sentence 1
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may only be made with the written consent of the student concerned and the examiners or assessors involved; in all other cases, the regulations governing written
examinations shall apply mutatis mutandis.

(8) In written work submitted as part of a course or examination, passages taken from other works, whether verbatim or in essence, must in all cases be
clearly identified, with the sources of the material cited. The candidate shall attach a written declaration to the paper stating that they have written the
paper independently, have used no sources or aids other than those cited, and have clearly marked any quotations; this declaration must also cover tables,
sketches, drawings, illustrations, etc. In accordance with the examiner’s instructions, written work must also be submitted in a suitable digital format for the
purpose of optional plagiarism checks. The candidate must include a written statement with the work confirming their awareness that the work will be
stored in a database for the purpose of plagiarism checks, as well as

its comparison with other texts for the purpose of identifying matches.

§12a
Examinations using the multiple-choice format

(1) Examination papers may also be set entirely or partly in a multiple-choice format. In the case of examinations set entirely in a multiple-choice format,
all students must be given the same set of questions. The examination questions must be tailored to the knowledge required for the modules and must
enable reliable examination results to be obtained. When drafting the examination questions, it must be specified which answers are to be accepted as
correct. Before the examination results are determined, the examination questions must be checked to ensure that they do not contain errors when
measured against the knowledge requirements for the modules. If this review reveals that individual examination questions are incorrect, these must not
be taken into account when determining the examination result. The assessment must be based on the reduced number of examination questions. The
reduction in the number of examination questions must not be to the detriment of a student. An examination taken entirely in a multiple-choice format is
passed if the student has answered at least 50 per cent of the examination questions correctly, or if the number of questions answered correctly by the
student is no more than 10 per cent below the average examination performance of all students taking the examination in question.

(2) If the student has achieved the minimum number of correctly answered questions required to pass the examination, the grade is
"very good" if they have answered at least 75 per cent,

"good" if they have answered at least 50 but less than 75 per cent correctly, "satisfactory" if they have answered at least 25

but less than 50 per cent correctly, "sufficient" if they have answered none or less than 25 per cent

of the additional examination questions.

(3) For examination components that are only partially conducted using the multiple-choice method, the conditions listed above apply mutatis mutandis. The
overall mark is calculated as the weighted
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arithmetic mean of the examination section completed using the multiple-choice method and the normally assessed section, whereby the weighting factors are the
respective percentages of the overall performance; § 19(4), sentences 4 and 5 apply mutatis mutandis.

§13
The Master’s Thesis

(1) The Master’s thesis is intended to demonstrate that the student is capable of independently addressing a problem in the field of data science using
scientific methods within a specified timeframe and of presenting the results appropriately. It must be no fewer than 60 and no more than 100 pages in
length.

(2) The Master’s thesis is assigned and supervised by an examiner appointed in accordance with § 15. The candidate has the right to propose the choice of
supervisor and the topic.

(3) The topic of the Master’s thesis is assigned by the examination office at the student’s request on behalf of the Examination Board. This requires that
the student has previously earned at least 60 credit points from completed modules. The date of assignment must be recorded.

(4) The time allowed for the Master’s thesis is 5 months. As the Master’s thesis is written alongside the course of study, the deadline is 6 months. The topic,
scope and length of the thesis must be limited in such a way that the time allowed can be adhered to. The topic may only be returned once and only within one
week of the start of the writing period.

(5) Upon a justified request by the candidate, the completion period for the Master’s thesis may, in exceptional cases, be extended once by a maximum of four
weeks. If there are serious reasons that make it considerably more difficult or impossible to complete the Master’s thesis, the completion period may be extended
accordingly upon the candidate’s request. Serious reasons in this context may include, in particular, an acute illness of the candidate or unavoidable technical
reasons. Furthermore, serious reasons may include the need to care for one’s own children up to the age of twelve, or the need to care for or look after one’s
spouse, registered partner, or a relative in the direct line or a first-degree relative by marriage, if such a person is in need of care or support. The Examination Board
shall decide on the extension in accordance with sentences 1 and 2. At the request of the Examination Board, the candidate must provide evidence of the existence
of a serious reason. Instead of granting an extension of the deadline, the Examination Board may, in the cases referred to in the second sentence, also assign a new
topic for the Master’s thesis if the candidate has been unable to work on the Master’s thesis for a total of more than one year. In this case, the assignment of a new
topic shall not be regarded as a repeat within the meaning of Section 18(4).

(6) With the approval of the Examination Board, the Master’s thesis may be written in a language other than German or English. The thesis must include a title
page, a table of contents and a list of sources and references. Any passages in the thesis that are taken from other works, whether verbatim or in essence, must in
all cases be clearly identified, stating the sources from which they are taken. The candidate shall attach to the thesis a written declaration that they have written
the thesis independently, have used no sources or aids other than those cited, and have clearly indicated any quotations; this declaration must also cover tables,
sketches, drawings, illustrations, etc.
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§14
Acceptance and Assessment of the Master’s Thesis

(1) The Master’s thesis must be submitted to the examination office by the deadline in duplicate (typed, bound and paginated), and additionally in two
copies in a suitable digital format for the purpose of optional plagiarism checking; submission shall only be deemed timely and in order if both the written
copies and the digital format are submitted to the examination office before the deadline. The Examination Board, in consultation with the examination
office, will announce which forms of digital submission are considered suitable. The candidate shall attach to the thesis a written declaration confirming
their awareness that the thesis will be stored in a database for the purpose of plagiarism checking and compared with other texts to identify any matches.
The date of submission must be recorded. If the Master’s thesis is not submitted on time or in the correct manner, it shall be graded as ‘unsatisfactory’ (5.0)
in accordance with

§23(1).

(2) The Master’s thesis must be assessed and marked by two examiners. One of the examiners shall be the person who set the topic. The second examiner is
appointed by the Examination Board; the candidate has the right to make a proposal. The individual assessment must be carried out in accordance with § 19(1) and
justified in writing. The mark for the thesis is calculated as the arithmetic mean of the individual assessments in accordance with § 19(4), sentences 4 and 5,
provided that the difference does not exceed 2.0. If the difference is more than 2.0, or if one assessment is ‘unsatisfactory’ but the other is ‘satisfactory’ or better,
the Examination Board shall appoint a third examiner to assess the Master’s thesis. In this case, the mark for the thesis shall be calculated as the arithmetic mean
of the three marks. However, the thesis may only be graded as ‘sufficient’ or higher if at least two grades

are “sufficient” or better.

(3) The assessment process for the Master’s thesis shall not exceed eight weeks, or twelve weeks in the event of a third assessment.

§15
Examiners, assessors

(1) The Examination Board appoints the examiners for the examinations and the Master’s thesis and, in the case of oral examinations, the assessors. It may
delegate the appointment to the relevant examination office or to a subject representative. The appointment of the assessors may also be delegated or sub-
delegated to the relevant examiners.

(2) Any person authorised to conduct examinations in accordance with Section 65(1) of the Higher Education Act (HG) may act as an examiner, provided that,
unless compelling reasons require otherwise, they regularly teach relevant courses in the subject to which the examination or Master’s thesis relates. The
Examination Board decides on any exceptions.

(3) Only those who have passed a relevant diploma, state exam(ination) or Master’s examination, or an examination of equivalent or higher standing, may be
appointed as an assessor.

(4) Examiners and assessors are independent in their examination duties. For written examinations, marking assistants may, on behalf of the examiners, draft
questions and carry out preliminary marking.
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(5) Oral examinations are taken before an examiner in the presence of an assessor. Before determining the mark, the examiner must consult the assessor. The
main points and the mark of the examination must be recorded in a report, which is to be signed by the examiner and the assessor. Notwithstanding this, the
module descriptions may stipulate that two examiners are to carry out the assessment. The minutes must then be signed by both examiners; an assessor is not
involved. Paragraph 7, sentences 2 and 3, apply mutatis mutandis to the determination of the mark.

(6) Written examination papers within the framework of modules shall be assessed by one examiner. Notwithstanding this, the module descriptions may
stipulate that two examiners shall carry out the assessment; for the determination of the mark, paragraph 7, sentences 2 and 3 shall apply mutatis mutandis.
Section 14 shall apply to the assessment of the Master’s thesis.

(7) Written and oral examinations taken as part of a third attempt in accordance with
§ 18(2) shall be assessed by two examiners. In this case, the mark is calculated as the arithmetic mean of the two assessments. § 19(4), sentences 4 and 5, shall
apply mutatis mutandis.

(8) Students on the same degree programme may attend oral examinations as observers, provided that no candidate objects. This does not extend to the
consultation with the candidate or the communication of the examination result to the candidate.

§16
icand ination achievements

d

Recognition of ac

(1) Academic and examination achievements completed in the same degree programme at other higher education institutions within the scope of the Basic Law shall be
recognised upon application, unless significant differences are identified with regard to the competences to be acquired; no assessment of equivalence shall take place. The
same applies to academic and examination achievements completed in other degree programmes at the University of Minster or at other higher education institutions
within the scope of the Basic Law.

(2) On the basis of the recognition referred to in paragraph 1, the student may be, and upon application must be, classified into a subject related
semester, the number of which is determined by the ratio of the credit points acquired through the recognition to the total number of credit points
available in the respective degree programme. If the decimal place is less than five, the number is rounded down to the nearest whole semester; otherwise,
it is rounded up.

(3) For the recognition of academic and examination achievements obtained in state-recognised distance learning programmes, in distance learning modules
developed by the State of North Rhine-Westphalia in conjunction with other federal states or the Federal Government, at state or state-recognised vocational
academies, in degree programmes at foreign state or state-recognised higher education institutions, or in continuing education programmes in accordance with
Section 62 of the Higher Education Act (HG), paragraphs 1 and 2 shall apply mutatis mutandis.

(4) The criterion for determining whether or not significant differences exist is a comparison of the content, scope and requirements as stipulated for the work
completed with those applicable to the work for which recognition is sought. In doing so, a schematic comparison is not to be made, but rather an overall assessment and
evaluation. For academic and examination achievements completed at foreign higher education institutions, the
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equivalence agreements approved by the Standing Conference of the Ministers of Education and Cultural Affairs and the German Rectors’ Conference shall apply.
Furthermore, in cases of doubt regarding comparability, the Central Office for Foreign Education may be consulted.

(5) Students who, on the basis of a placement test, are entitled to commence their studies in a subject related semester shall have the knowledge and skills
demonstrated in the placement test recognised as academic and examination achievements. The findings in the placement test certificate are binding on the
Examination Board.

(6) Upon application, knowledge and qualifications acquired by means other than through study may be recognised, on the basis of submitted documentation, up to a
maximum of half of the required coursework and examination results, provided that these are equivalent in content and level to the coursework or examination results
they are intended to replace.

(7) If coursework is recognised as equivalent to examination performance, the marks — provided the marking systems are comparable — shall be adopted and
included in the calculation of the overall mark. In the case of incomparable grading systems, the notation “pass” shall be recorded. The recognition shall be
indicated on the transcript. If the recognition of credits obtained under incomparable grading systems results in a module mark not being calculable, those modules
shall not be included in the calculation of the overall mark.

(8) The documents required for recognition must be submitted by the students. The documents must contain information regarding the knowledge and
qualifications to be recognised. In the case of the recognition of credits from degree programmes, the relevant examination regulations, including module
descriptions, as well as the individual Transcript of Records or a comparable document must generally be submitted.

(9) The Examination Board is responsible for decisions on recognition and classification. Before any determination is made regarding comparability or the
existence of significant differences, the relevant subject representatives must be consulted.

(10) The student must be notified of the decision on recognition no later than four weeks after the application has been submitted and all necessary documents
have been provided. In the event of a rejection, the student shall receive a reasoned decision.

§17
disadvantage compensation

(1) If a student can credibly demonstrate that, due to a disability or chronic illness, they are unable to complete coursework or examinations in whole or in part
in the prescribed manner or within the examination periods specified in these regulations, the Examination Board must, at the student’s request and taking into
account the principle of equal opportunities, grant appropriate adjustments regarding their form and duration, as well as the use of aids or assistants. The same
applies in cases where these examination regulations stipulate specific eligibility requirements for modules or for the coursework or examinations to be undertaken
within them.

(2) In decisions pursuant to paragraph 1, the faculty’s disability officer must be involved at the student’s request.
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(3) Disadvantage compensation in accordance with paragraph 1 shall be granted on a case-by-case basis; suitable evidence may be required to substantiate a
disability or chronic illness. This includes, in particular, medical certificates or, where available, severely disabled person’s cards.

(4) Disadvantage compensation in accordance with paragraph 1 shall, unless a change in the nature of the illness or disability is to be expected, extend to all coursework
and examinations to be completed during the course of study.

(5) Where a female student is unable, due to the provisions of maternity protection law, to complete coursework or examinations in whole or in part in the
prescribed manner, paragraphs 1 to 3 shall apply mutatis mutandis.

§18
Passing the Master’s examination, resits

(1) The Master’s examination is passed by anyone who, in accordance with § 9, § 11 and § 12 as well as the module descriptions, has passed all modules and the
Master’s thesis with a grade of at least ‘pass’ (4.0) (§ 19(1)). At the same time, 120 credit points must have been earned.

(2) With the exception of the Master’s thesis, students are allowed three attempts to pass each module examination. Retakes for the purpose of improving
grades are not permitted. If a module examination has not been passed after the available number of attempts has been exhausted, the modules as a whole are
deemed to have been failed definitively.

(3) Students may switch from a compulsory elective module to another compulsory elective module on a one-off basis after failing an examination attempt for
the second time. Further switches are not permitted.

(4) In the event of failure, the Master’s thesis may be retaken once with a different topic. A new topic must be chosen. A second retake is not permitted. However,
returning the topic within the deadline specified in Section 13(4), third sentence, is only possible if the candidate did not make use of this option for their first Master’s
thesis.

(5) Participation in and passing of coursework and examinations in modules/courses offered by other departments are subject to the regulations of those
departments; further details are set out in the module description.

(6) If a compulsory module or the Master’s thesis has been definitively failed, or if the student has definitively failed a compulsory elective module and no longer
has the opportunity to successfully complete another module in its place, the Master’s examination as a whole is definitively failed.

(7) If a student has definitively failed the Master’s examination, they shall, upon application and upon presentation of the relevant evidence and the certificate of de-
registration, be issued with a certificate containing the achievements and, where applicable, the marks. The certificate shall be signed by the dean of the Department of
Mathematics and Computer Science and bear the seal of the University of Munster.
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§19
Assessment of individual performance, module marks and determination of the final mark

(1) All examination results must be assessed. The following grades are to be used:

1 = very good = an outstanding performance;
2 = good = a performance that significantly exceeds the average

requirements;

3 = satisfactory = a performance that

4 = pass = a performance which, despite its shortcomings, still meets the requirements

5 = unsatisfactory = a performance which  due to significant defects no
longer

no longer meets the requirements.

By lowering or raising individual marks by 0.3, intermediate marks may be formed to allow for a differentiated assessment. The marks 0.7, 4.3, 4.7 and 5.3 are
excluded from this. Module descriptions may provide for grading of coursework.

(2) The results of oral examinations must be communicated to students and the relevant examination office no later than one week after the examination has
been taken; the results of written examinations no later than eight weeks after the examination has been taken.

(3) The results of examinations and the Master’s thesis shall be communicated to students electronically or by written notification. The date of notification must
be documented. Notification by electronic means shall take place via the electronic examination management system provided by the University of Miinster.
Where a written notification regarding examination performance within the framework of modules is issued, this shall be done by public display of a list on the
notice boards designated for this purpose at the academic institution to which the examiner setting the examination belongs. The list identifies the students who
took part in the respective examination by stating their matriculation number and includes an instruction on your legal right to appeal. Students who have failed an
examination even on their final attempt will be sent their mark individually by written notification; the notification includes an instruction on your legal right to
appeal.

(4) For each module, a mark is calculated from the marks of the examinations assigned to it. If only one examination is assigned to a module, the mark achieved
in that examination is also the module mark. If several examination components are assigned to a module, the module mark is calculated from the marks achieved
in them; the module descriptions specify the weighting with which the marks of the individual examination components are included in the module mark. When
calculating the module mark, all decimal places except the first are discarded without rounding. The module mark is

up to and including 1.5 = very good;
from 1.6 to 2.5 =good;

from 2.6 to 3.5 = satisfactory;
from 3.6 to 4.0 = adequate;
above 4.0 = unsatisfactory.
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(5) An overall mark is calculated from the marks for the modules and the Master’s thesis. The module descriptions may stipulate that examinations normally
taken in the first two semesters are not marked, or that their marks are not included in the overall mark. The mark for the Master’s thesis accounts for 26.10% of
the overall mark. The module descriptions specify the weighting with which the marks for the individual modules are included in the calculation of the overall mark.
Decimal places other than the first are disregarded without rounding. The overall mark is

up to and including 1.5 = very good;
from 1.6 to 2.5 =good;

from 2.6 to 3.5 = satisfactory;
from 3.6 to 4.0 = adequate;
above 4.0 = unsatisfactory.

(6) In addition to the overall mark in accordance with paragraph 5, a relative grade shall be determined on the basis of the numerical mark achieved, in accordance with
the ECTS grading scheme.

§20
Master’s Certificate and Master’s Degree Certificate

(1) If the student has successfully completed the master course, they shall receive a certificate detailing the results. The certificate shall include:

a) the mark for the Master’s thesis,

b) the topic of the Master’s thesis,

C) the overall mark for the Master’s examination,

d ) the up to to successful completion of Master course required

duration of study.

(2) The certificate bears the date on which the final examination was taken.

(3) At the same time as the transcript, the student is issued with a Master’s certificate bearing the date of the transcript. This certifies the award of the university degree
in accordance with § 3.

(4) An English-language version is attached to the transcript and the certificate.

(5) The Master’s certificate and the Master’s degree certificate are signed by the dean of the Department of Mathematics and Computer Science and bear the
seal of the University of Miinster.

§21
Diploma Supplement with Transcript of Records

(1) Along with the certificate of completion of the master course, the graduate is issued with a Diploma Supplement with Transcript of Records. The Diploma
Supplement and the Transcript of Records provide information on the individual course of study, courses and modules attended, the academic achievements made
during the course and their grades, and the individual academic profile of the completed degree programme.

(2) The Diploma Supplement is drawn up in accordance with the relevant recommendations issued by the German Rectors’ Conference.
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§22
Access to academic records

Upon request, students shall be granted access to their work, the examiners’ reports and the relevant minutes following the completion of each
examination. The making of a copy or any other faithful reproduction within the scope of the inspection of files is generally permitted. The request must be
submitted to the Examination Board via the examination office no later than two weeks after the results of the examination have been announced. The
examination office shall determine the place and time of inspection on behalf of the Examination Board. The same applies to the Master’s thesis. Section 29
of the Administrative Procedure Act of North Rhine-Westphalia (VwVfG NRW) remains unaffected.

§23
Absence, withdrawal, cheating, breach of order

(1) An examination shall be graded as “unsatisfactory” (5.0) if the student fails to attend on the scheduled date without valid reason or if they withdraw from it
after it has begun without valid reason. The same applies if a written examination or the Master’s thesis is not submitted within the specified deadline. Valid
reasons include, in particular, inability to sit an examination due to illness, the exercise of leave under the Federal Parental Allowance and Parental Leave Act, or
the care or support of a spouse, registered civil partner, or a relative in the direct line or a relative by marriage in the first degree, provided that the latter is in need
of care or support.

(2) If the University of Munster is not permitted to allow a student to participate in their studies in accordance with the provisions of the Maternity Protection
Act, the sitting of examinations is not permitted.

(3) The reasons given for withdrawal or absence under paragraph 1 must be displayed to the Examination Board in writing without delay and substantiated. In
the event of the student’s illness, the Examination Board may require a medical certificate. If the Examination Board does not accept the reasons, the student shall
be notified of this in writing. If the student receives no notification within four weeks of notification and substantiation, the reasons shall be deemed accepted.

(4) However, where incapacity to sit an examination due to illness is claimed but there are sufficient factual indications to suggest that the student is likely to be
fit to sit the examination or that other evidence appears appropriate, the Examination Board or its chairperson may, subject to the conditions of Section 63(7) of
the Higher Education Act (HG), require a medical certificate from a medical examiner. Sufficient factual grounds within the meaning of the first sentence shall be
deemed to exist in particular if the student has justified more than four absences or more than two withdrawals pursuant to paragraph 1 in relation to the same
examination on the grounds of being unable to sit the examination due to illness. The decision must be communicated to the student without delay, stating the
reasons and naming at least three medical examiners at the University of Munster from whom the student may choose.

(5) If students attempt to influence the result of a course or examination or of the Master’s thesis by deception, for example by using unauthorised aids, the work in
question shall be deemed not to have been completed and, in the case of a graded piece of work, shall be assessed as ‘unsatisfactory’ (5.0) or, in the case of a non-graded
piece of work, as ‘failed’. Anyone who
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disrupts the conduct of a course or examination, may, as a rule, be excluded by the relevant teaching staff or invigilators from continuing with the individual
assessment after a warning; in which case the course or examination component in question shall be deemed not to have been completed and, in the case of a
graded component, shall be assessed as ‘unsatisfactory’ (5.0) or, in the case of a non-graded component, as ‘failed’. In serious cases, the Examination Board may
exclude the student from the Master’s examination altogether. In this case, the Master’s examination is deemed to have been definitively failed. The reasons for
the exclusion must be recorded in the files.

(6) Adverse decisions must be communicated to the persons concerned by the Examination Board in writing without delay, stating the reasons and
accompanied by an instruction on your legal right to appeal. Before a decision is taken, the persons concerned must be given the opportunity to comment.

§24
Invalidity of individual assessments

(1) If a student has committed academic dishonesty in a course or examination or in the Master’s thesis, and this fact only comes to light after the certificate has
been issued, the Examination Board may subsequently correct the result and, where applicable, the marks for those courses, examinations or the Master’s thesis in
which the student committed academic dishonesty, and declare these assessments to have failed in whole or in part.

(2) If the requirements for admission to a course or examination or the Master’s thesis were not met, without the student intending to deceive in this regard,
and this fact only becomes known after the course or examination has been passed, this deficiency is remedied by the passing of the course or examination. If the
student has intentionally obtained admission under false pretences, the Examination Board shall decide on the legal consequences in accordance with the
Administrative Procedure Act for the State of North Rhine-Westphalia.

(3) If the requirements for admission to a module were not met, without the student intending to mislead in this regard, and this fact only becomes known after
the module has been passed, this deficiency is remedied by the successful completion of the module. If the student has intentionally obtained admission without
justification, the Examination Board shall decide on the legal consequences in accordance with the Administrative Procedure Act for the State of North Rhine-
Westphalia.

(4) If the requirements for enrolment in the chosen degree programmes and thus for admission to the Master’s examination were not met, without the student
intending to mislead in this regard, and if this deficiency only becomes known after the Master’s certificate has been issued, this deficiency is remedied by passing
the Master’s examination. If the student has intentionally obtained admission unlawfully, the Examination Board shall decide on the legal consequences regarding
the passing of the examination in accordance with the Administrative Procedure Act for the State of North Rhine-Westphalia.

(5) The student must be given the opportunity to comment before a decision is made.

(6) The incorrect certificate shall be withdrawn; where appropriate, a new certificate shall be issued. A decision pursuant to paragraph 1 and paragraph 2,
second sentence, paragraph 3, second sentence, and paragraph 4, second sentence, shall be precluded after a period of five years from the date of the
examination certificate.
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§25
Revocation of the Master’s degree

The Master’s degree may be revoked if it subsequently transpires that it was obtained by deception or if essential requirements for its award were erroneously deemed to
have been met. Section 24 applies mutatis mutandis. The Examination Board is responsible for the decision.

§26
Entry into force, publication and transitional provisions

These regulations shall enter into force on the day following their publication in the Official Notices of the University of Munster (AB Uni). They shall apply to all
students enrolled in the data science master course from the 2026/27 winter semester onwards.
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Issued on the basis of the resolutions of the Faculty Councils of Faculty 10 — Mathematics and Computer Science (7 January 2026), Faculty 11 — Physics (4
February 2026), Faculty 12 — Chemistry and Pharmacy (15 January 2026) and Faculty 14 — Earth Sciences (17 December 2025) of the University of Munster.
The above regulations are hereby promulgated.

It is noted that, pursuant to Section 12(5) of the Higher Education Act of the State of North Rhine-Westphalia (Higher Education Act — HG NRW), a breach of
procedural or formal requirements of the Higher Education Act of North Rhine-Westphalia or of the university’s regulations or other autonomous law may
no longer be invoked one year after this announcement, unless

1. the regulations have not been duly published,

the rectorate has previously objected to the decision of the body adopting the regulations,

2.

3. the defect in form or procedure has been raised with the university in advance, specifying the legal provision that has been breached and
the fact giving rise to the defect, or

4.

the legal consequence of the exclusion of complaints was not mentioned in the public notice of the regulations.

Mdnster, 17 February 2026 The rector

Prof. Dr Johannes Wessels
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Core Area: data science

degree programme Data Science (M.Sc.)
Modules Introduction to Machine Learning
Module number DSM-DS-101
1 Entry requirements
Subject related semester 1st or 2nd
Credit points (CP) 10
Total workload (hours) 300
Duration of the module 1 semester
Modules status (P/WP) [
2 Profile

Aims of the module/integration into the curriculum

Foundational course for the field of data science — aims to provide an orientation and overview of methods in machine learning (ML) and data science.

The modules aim to teach students the fundamental concepts, methods and algorithms of machine learning. Participants will not only learn the theoretical foundations,
but also the practical implementation and evaluation of ML models, using Python as the primary programming language. To this end, a complete ML workflow is
implemented alongside the course through example projects — from data preparation and

model training to the evaluation and interpretation of results.

content of teaching

The lecture introduces fundamental concepts and methods of machine learning. It begins with a systematic introduction to the main paradigms of the subject: supervised,
unsupervised learning and reinforcement learning. There is a particular focus on supervised learning, covering key methods such as linear and logistic regression, as well as
classification methods such as k-nearest neighbours, decision trees and support vector machines (SVM). Building on this, basic neural networks are introduced and initial
applications of, for example, convolutional neural networks (CNNs) are presented.

In the area of unsupervised learning, methods of cluster analysis (such as K-means and hierarchical clustering) and dimensionality reduction (such as PCA and t-SNE) are
taught. In addition, the course offers an introduction to time series analysis based on classical ARIMA models. A further focus is on the evaluation and optimisation of
models using methods such as cross-validation and hyperparameter tuning (e.g. grid search).

In addition to methodological aspects, the lecture covers current developments in the field of explainable Al (e.g. LIME, SHAP) as well as fundamental ethical
issues in machine learning, such as fairness, data bias and algorithmic accountability.

The accompanying tutorials reinforce the content through practical applications in typical ML workflows. The practical component of the course is largely

conducted in small groups and is supported by
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weekly meetings that lead step-by-step to the implementation of a complete ML project.

Learning outcomes

Students ...

.. understand fundamental concepts and algorithms of machine learning, including regression, classification and neural networks.
.. learn how to implement these concepts in practice using Python and associated libraries such as Scikit-Learn, TensorFlow and PyTorch.

.. acquire practical skills in the implementation, evaluation and optimisation of machine learning models for various use cases.

.. learn how to select, develop and apply machine learning methods in a targeted manner to effectively solve data-driven problems.
.. are able to recognise the ethical challenges and implications of machine learning and can critically assess them.
... systematically implement the typical steps of a complete machine learning workflow using Python and common libraries (e.g. Scikit-Learn, TensorFlow, PyTorch, Pandas).

... interpret the results of their models and communicate them in a clear and

transparent.

3 Structure

Components of the module

Workload (h)
Specification LV Status (P/WP)
No. Category Course Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Introduction to Machine Learning P 30 (2 contact hours 60
per week)
2 tutorial (in tutorial (in Tutorials for "Introduction to Machine Learning" p 30 (2 contact hours) 30
connection with connection with
lecture/seminar) lecture/seminar)
3 Practical Practical Internship in Interdisciplinary Machine Learning p 30 (2 contact hours 120
per week)

Options within the modules:

None

4 Examination structure

Examination component(s)

Duration
S
MAP/ MTP s Organisational link to course no. (if applicable) Weighting Module
No. Type Note mark
Written examination on (1) and (2)
If there are few participants, the examiner may offer a 30-minute
90—
oral examination instead of a written exam; this change to the 120
1 MAP examination format will be announced in a suitable manner in min 1 100%
good time at the start of the modules.
Weighting of the module mark in the overall mark 4.35%
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Coursework
No. Type Duration/scope Organisational link to course No. (if
applicable)
Weekly assignment sheets (1-2
pages in length), presentation
and discussion 5—
10 minutes per
Solving exercises, presentation and discussion of results candidate
1 2
One continuous practical
assignment per semester with a
final report of 8-12 pages and a
10-15-minute presentation of the
results.
Working on practical assignments in groups
2 3
5 Allocation of workload
L Course No. 1 1 credit
Participation
(contact hours) Course No. 2 1 credit
Course No. 3 1 credit
Coursework (and self-study) SLNo. 1 1 credit
SLNo. 2 4
Examination requirements (and self-study) PLNo. 1 2 credits
Total credits 10 credits

The workload of the module is expressed in credit points. Please note:

L4 The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.
L If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.
o Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the
learning outcomes have been achieved.
6 Prerequisites
Module-specific entry requirements None

Attendance policy

Attendance at courses is strongly recommended.
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Frequency Every winter semester
Th dul di be found Department 10 — Mathematics and Computer Science
e current module coordinators can be found at Department 14 —
Person responsible for module https://uni.ms/datascience-mv. Earth Sciences
Applicability to other degree programmes Computer Science (M.Sc.); Mathematics (M.Sc., with a specialisation in Computer Science); Mathematics

(M.Sc.), Mathematics (BA), Geoinformatics and data science (M.Sc.); Geospatial Technologies (M.Sc.)

Module language(s) English

Module title in English Introduction to Machine Learning

Course No. 1: Introduction to Machine Learning

English translation of the module components from field

3 Course No. 2: Recitation Sessions on "Introduction to ML"

Course No. 3: Practical Course Recitation Sessions on "Interdisciplinary Introduction to Machine Learning"

Admission to the examination is conditional upon the successful completion of coursework.
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degree programme Data Science (M.Sc.)

Modules Data Engineering

Module number DSM-DS-102

1 Entry requirements
Subject related semester 1st or 2nd
Credit points (CP) 5
Total workload (hours) 150
Duration of the module 1 semester
Modules status (P/WP) P
2 Profile

Aims of the module/integration into the curriculum

Foundational course for the data science field — aims to provide a solid understanding of the data processing and infrastructure required for the use of Machine Learning

(ML). The course offers a practical introduction to the design, optimisation and automation of a data pipeline.

content of teaching

The introductory course on data engineering covers fundamental concepts, architectures and tools for capturing, processing and delivering large and heterogeneous
datasets, with a focus on applications in machine learning. The aim is to build scalable data infrastructures and automated data pipelines for ETL and ELT processes to
efficiently transform raw data into analysable formats.

Building on principles of data modelling and storage, the course covers methods for data ingestion (batch and streaming), cleansing, transformation and storage. Students
learn to use tools (e.g. Pandas) and gain insights into modern storage solutions such as data lakes and data warehouses, as well as methods for ensuring data quality,
consistency and traceability.

Further topics include data augmentation, feature stores, data versioning and the integration of AutoML components into ML workflows. An overview of cloud-based data
processing (e.g. AWS, GCP, Azure) and the use of relevant services for orchestration and scaling round off the course.

In the accompanying tutorials, the content covered is put into practice, including the setup and monitoring of a complete end-to-end data pipeline — from data ingestion
to

model evaluation.

Learning outcomes

Students ...

... understand the fundamentals of data engineering and its significance for machine learning.
... learn how to build and manage complete data pipelines to support ML projects.

... acquire knowledge of how to use current tools for automating

data workflows.
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... are able to optimise data processing workflows and utilise cloud-based data infrastructures.

... can integrate data transformation, augmentation and versioning into ML pipelines.

3 Structure

Components of the module

Workload (h)
Course Lv Status (P/WP)
No. Category Course Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Data Engineering P 30 (2 contact hours) | 60
2 tutorial (in tutorial (in Tutorials on "Data Engineering” P 30 (2 contact hours) | 30
connection with connection with
lecture/seminar) lecture/seminar)
Options within the modules:
None
a4 Examination format
Examination component(s)
Duration/Sco Organisational link to course No. (if applicable) Weighting Module
No. MAP/ MTP Type pe mark
Oral examination on (1) and (2).
If there are a large number of participants, the examiner
may set a 90-120-minute written examination instead of an
oral examination; this change to the examination format
will be announced in the first module 20-30
. o,
1 MAP appropriate form. min. 1 100%
Weighting of the module mark in the overall mark 4.35%
Coursework
No. Type Duration/sco Organisational link to course No. (if
pe applicable)
Weekly assignment sheets
(1-2 pages in length),
presentation and
discussion: 5—
10 minutes per
candidate
Completing exercises; this includes presenting and discussing the results
1 2
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5 Allocation of workload
Participation Course No. 1 1 credit
(attendance or contact time)
Course No. 2 1 credit
SLNo. 1 1LP
PLNo. 1 2LP
Total LPs 5 ECTS
The modules’ workloads are expressed in credit points. Please note:
L4 The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.
o If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.
. Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated

through the passing of all examination and coursework requirements that the

learning outcomes have been achie

ved.

6 Prerequisites

Module-specific entry requirements

None

Attendance policy

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency

Every summer semester

Person responsible for module

The current module coordinators can be found at

https://uni.ms/datascience-mv.

Department 14 — Earth Sciences

8 Mobility/Recognition

Applicability to other degree programmes

data science (M.Sc.), Geospatial Technologies (M.Sc.)

Computer Science (M.Sc.); Mathematics (M.Sc., with a specialisation in Computer Science), Geoinformatics and

Module language(s)

English

Module title in English

Data Engineering

English translation of the module components from field

B

Course No. 1: Data Engineering

Course No. 2: Recitation Sessions on "Data Engineering"

9 Miscellaneous

Admission to the examination is conditional upon the successful completion of coursework.
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degree programme Data Science (M.Sc.)
Modules Data Science Project
Module number DSM-DS-103
1 Prerequisites
Subject related semester for students 3
Credit points (CP) 15
Total workload (hours) 450
Duration of the module 1 semester
Modules status (P/WP) P
2 Profile

Aims of the module/integration into the curriculum

The aim of the project module is to introduce students to independent academic work through the completion of a research- or practice-oriented project and to prepare
them for their Master’s thesis. Students tackle a complex problem from an applied science using data science methods, particularly machine learning. The project can be
carried out individually or in interdisciplinary groups, as well as in collaboration with external partners, e.g. from industry. In doing so, students strengthen their skills in

the independent planning, implementation and reflection of data-driven analysis processes, as well as in the written and oral presentation of scientific results.

content of teaching

The content of teaching depends on the chosen format: an interdisciplinary group project (Component 1), an independent project in a research context (Component 2),
or a work placement (Component 3).

Regarding Component 1: In this component, students work in coordinated groups on a complex, practice-oriented project in the field of data science, focusing on data-
driven methods, particularly machine learning. The topics are usually proposed by teaching staff from the relevant departments of the master course and are based on
real-world problems from academia or industry. In an introductory seminar phase, students — supported by current literature and in close consultation with their
supervisors — acquire the technical fundamentals of the project topic. The results presented in seminar talks serve to refine the project proposal and select suitable data
sources and analytical methods. Building on this, the groups develop a data-driven solution strategy, which they implement in a complete project — from data preparation
through exploratory analysis and modelling to evaluation and documentation. The implementation follows established best practices in data science, for example
regarding reproducibility, code quality and ethical considerations. The results are presented in a final report and a presentation. Throughout the project, students receive
subject-specific and technical supervision and are supported in reflecting on and coordinating their work through regular meetings

Regarding Component 2: In this component, students undertake an independent, clearly defined research project with strong links to an academic research group at a

university or within an industrial setting, with integration into a work placement (potentially also in the
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abroad) with a clear research component. In principle, both can also take place at a different location or abroad. The aim is to actively contribute to a current research
question over an extended period, applying data science methods — particularly from the field of machine learning — to a specific problem in an applied science such as
Chemistry. The projects foster an understanding of the interdisciplinary connections between the research topic and key content of the MSc data science programme,
and strengthen the ability to conduct independent scientific work in a research environment.

Regarding Component 3: In this component, students undertake a work placement at a research-oriented or industrial institution that has a clear connection to data
science methods. The placement can be carried out in Germany or abroad and is intended to enable students to apply data science concepts in a real-world working
context. The focus is on the practical implementation of data-driven methods, particularly from the field of machine learning, to solve application-oriented problems. In
doing so, students are intended to gain insight into operational processes, project management, interdisciplinary collaboration, as well as ethical and societal issues
surrounding the practical application of data science. The results are documented in a final report, which reflects on the connection between theoretical

methods and practical implementation.

Learning outcomes

Students ...
.. learn to clarify and define a complex, practical problem in the field of data science with unclear parameters;
learn to plan and implement a complete data-driven project using appropriate machine learning methods through a division of labour;

.. learn to identify, prepare and critically analyse suitable data sources;

.. learn to develop, evaluate and select data-based solutions on a reasoned basis;

.. learn to search for and utilise scientific literature in a targeted manner for their own project;

... learn to present project results and analysis processes in a structured and audience-appropriate manner, both in writing in a final report and orally in a presentation.

In Component 1, through group work, students acquire skills in cooperative project organisation, interdisciplinary collaboration, and the coordination and integration of
different individual contributions into a joint data science solution.

In the individual project (Components 2 and 3), students deepen their ability to conduct independent academic work, in particular through long-term collaboration within
a research group, the independent management of a defined project component, and the close integration of data science methods with discipline-specific research

questions.

3 Structure

Components of the module

Workload (h)
Course Lv Status (P/WP)
No. Category Colrse Course Contact hours (h)/sws | Self-study (h)
1 Practical Project Data science project WP 90 (6 contact hours) 360
2 Practical Work placement Work placement WP 300 hours / 20 150 hours
contact hours
3 Work placement Work placement Work placement wp - 450 hours

Options within the modules:
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Students may choose one of the two components.
Within Component 1 (Interdisciplinary Group Project), a selection of interdisciplinary projects on various topics is organised. Students choose one of these projects and, in
consultation with the respective organiser, can help shape its focus.

In Component 2, the research project is carried out: this takes place either in close consultation with a lecturer from one of the participating departments. Alternatively,
it may be conducted as part of a collaboration with an external research institution, including abroad and, where appropriate, as a block course. The choice of topic is
made in consultation with the supervising lecturer. Final approval of the project is granted by the module coordinator or, in the case of collaboration with industry
(potentially abroad and as a block course), by the relevant industry partner. To this end, students must have successfully applied for a suitable placement. The suitability
of the placement must be clarified with a lecturer from the relevant departments before the placement begins.

Component 3: An industrial placement is carried out in collaboration with a research-oriented or industrial organisation. Students apply independently for a suitable placement. The
suitability of the placement must be clarified prior to commencement in consultation with a lecturer from the relevant departments and the module coordinator. Internships may

also be undertaken abroad and organised as a block work placement, provided they meet the content requirements for a data science project

4 Examination structure
Assessment
Organisational links (if .
MAP applicable) Weight and
dull k
/MTP Duration/scope to Course No. module mart
No. Type
Two minor assessments (short presentations of
10-20 minutes each, short written assignments
. of 5-7 pages, each accounting for half the mark)
Students must complete two minor assessment tasks . .
. . . or one major assessment (a seminar paper of 10—
(e.g. short presentations, written assignments or tests) . . -
. . 20 pages or a 90-minute written examination).
or one major assessment task (e.g. a seminar paper or
written examination).
1 MAP 1 100%
2 MAP Final report Subject-specific, 20-40 pages 2o0r3 100%
Weighting of the module mark in the final mark 13.05%
Coursework
Organisational links
(if applicable)
Duration/sco to course No.
No. Type pe
1

This document was automatically translated from German using DeepL — the German original remains legally binding.




2331

5 Allocation of workload
a) Course No. 1 3 credits
Attendance
(contact hours)
b) Course No. 2 10 credits
c) Course No. 3 0 credits
Coursework (and self-study)
a) Course No. 1 3 credits
a)PLNo. 1 9 credits
Examination performance (and self-study) b) PL No. 2 5 credits
c) PLNo. 2 15 credits
Total LP 15 credits

The modules’ workload is expressed in credit points. Please note:

. The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination performance.

. If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.

. Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the
learning outcomes have been acquired.

6 Prerequisites

No formal entry requirements. However, see the

Module-specific entry requirements “Other”

As the course is project-based, regular attendance at project meetings is expected. Students who miss more than 20%

Attendance regulations . 5 5 .
of the sessions are not entitled to sit the examination.

7 Frequency of the module

Frequency Usually every semester

The current module coordinators can be found at
https://uni.ms/datascience-mv

Person responsible for module/Department All participating departments.

8 Mobility/Recognition

Applicability to other degree programmes Computer Science (M.Sc.); Mathematics (M.Sc., with a focus on Computer Science); Mathematics (M.Sc.),

Mathematics (BA), Geoinformatics and data science (M.Sc.), Geospatial Technologies (M.Sc.)

Module language(s)

English

Module title in English

Data Science Project
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English translation of the module components from field

B

Course No. 1: Data Science Project

Course No. 2: Internship

Course No. 3: Industrial Internship

Other

A sound knowledge of the introductory courses in data science and good programming skills are recommended. Depending on the thematic focus of the project,
subject-specific prior knowledge in the relevant field of the offering discipline (e.g. Chemistry, Physics) may also be advisable. Any subject-specific prior knowledge
required will be announced when the projects are advertised.
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degree programme Data Science (M.Sc.)
Modules Master’s degree module
Module number DSM-DS-100
1 Basic information
Students’ subject related semester 4
Credit points (CP) 30
Total workload (hours) 900
Duration of the module 1 semester
Modules status (P/WP) P
2 Profile

Aims of the module/integration into the curriculum

The module comprises the independent completion of the Master’s thesis and the accompanying Master’s seminar. Students address an academic research question
based on their own research activities, applying data science methods in the process. The aim is to deepen the skills acquired during the course of study in a written thesis

and to communicate them academically.

content of teaching

The Master’s thesis is carried out in consultation with a supervisor from the group of persons authorised in accordance with the examination regulations. The focus of the
thesis is determined jointly with this supervisor; as a rule, this requires that the student has previously attended relevant courses taught by the supervisor. The Master’s
thesis is carried out within a research group in the department or — by arrangement — in cooperation with external institutions, e.g. from industry. In parallel, students
take part in the Master’s seminar, where they present their work in lectures. Participation in the department’s specialist and

interdisciplinary academic lecture programme of the department is expected.

Learning outcomes

Students ...

... are able to independently address a research problem in the field of data science and in relation to an application domain, within a specified timeframe and using scientific
methods.

... apply suitable methods for the analysis, modelling and evaluation of data-based problems independently and with sound reasoning.

... document their work in a comprehensible, appropriate and clear manner in a written academic paper.

... present their research question, methodological approach and results in a manner appropriate to the audience and

are able to defend these competently in academic discourse.

3 Structure

Components of the module

Course Lv Status (P/WP) pvorkioadlib)

No. Course
Categony Colrse) Contact hours (h)/SWS | ggf.
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study (h)
1 Master’s thesis P 810 h
2 Seminar Seminar Master’s seminar P 30 hours 60 hours
Options within the modules:
None
a4 Examination format
Examination component(s)
Duration/Scope Organisational link to course No. (if Weighting Module
No. MAP/MTP | qype applicable) mark
60-100
1 MAP Master’s thesis 1 100%
pages
Weighting of the module mark in the final mark 26.10%
Coursework
No. Type Duration/scope Organisational link to course No. (if
applicable)
Presentation:
20-30
minutes,
discussion: 15-30
minutes
1 Presentation and discussion of the Master’s thesis 2
5 Allocation of workload
Attendance Course No. 1 0 credits
(contact hours)
Course No. 2 1 credit
Coursework (and self-study) SLNo. 1 2 credits
Examination performance (and self-study) Exam No. 1 27 credits
Total credits 30 ECTS
The modules’ workloads are expressed in credit points. Please note:
. The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.
° If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.
L Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated

through the passing of all examination and coursework requirements that the

learning outcomes have been achieved.

6 Prerequisites
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Module-specific entry requirements

The entry requirements are set out in Section 13 of the Examination Regulations for the master course in data
science. Before registering for the Master’s thesis, at least 60 credit points must have been earned from

must have been acquired through completed modules.

Attendance regulations

There is no compulsory attendance.

Frequency

Every semester

Person responsible for module/Department

Thesis supervisor All participating departments

Applicability to other degree programmes

None

Module language(s)

English

Module title in English

Master’s Thesis and Seminar

English translation of the module components from field
3

Course No. 1: Master’s Thesis

Course No. 2: Master’s Seminar
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degree programme

Data Science (M.Sc.)

Modules

Fundamentals of Natural Sciences

Module number

DSM-F-200

1 Basic data

Subject related semester 1st-2nd
Credit points (CP) 10
Total workload (hours) 300

Duration of the module

2 semesters

Modules status (P/WP)

WP

2 Profile

Aims of the module/integration into the curriculum

This module introduces fundamental concepts, principles and ways of thinking in the natural sciences, thereby laying an interdisciplinary foundation for further courses
in various scientific disciplines. It is aimed in particular at students who, as part of their previous studies, have received little or no systematic introduction to scientific
modelling, experimental methodology and fundamental physical concepts.

Particular emphasis is placed on understanding overarching structures — from scaling laws and model limitations to emergent phenomena in many-body systems —in
order to facilitate engagement with more complex issues in physics, Earth Sciences, Chemistry, pharmacy and related subjects, and to

content of teaching

The modules consist of two parts that are independent in terms of content but thematically linked, which can be completed in any order. Both parts have different focal
points but, where necessary, draw on key concepts and methods from the other part.

Part I: Fundamentals of scientific thinking, modelling and measurement. The following topics are generally covered:

Dimensions, units and orders of magnitude: scaling, dimensional analysis estimates.

Experiment and measurement: collection and interpretation of measurement data, measurement uncertainties and
critical analysis of data.

Modelling and mathematical description: constructing simple models to describe physical, chemical and biological systems; the concept
of model levels; limitations and scope of models.

Complexity and dynamics: examples of emergent behaviour, collective variables and self-organisation; introduction to phenomena such as
tipping points, chaos and amplification processes.

Introduction to quantum phenomena: Basic concepts of quantum theory using simple models as examples.

In all areas, the methods are applied to gain a fundamental understanding

of various scientific fields — ranging from the structure of matter and
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quantum information technology, energy and climate to issues in the life sciences.

Part II: Application of scientific principles to specific case studies

This part is devoted to the exemplary application of scientific concepts and ways of thinking to selected specialist questions. The focus is on specific case studies from the
fields of physics, Chemistry, pharmacy, Earth Sciences and biology, which are analysed and reflected upon in a structured manner with the support of fundamental
principles. The selection of topics is based both on subjects of fundamental importance to the respective fields and on current scientific developments. Key terms and
methods from Part | are introduced or revisited as required, so that Part Il can be undertaken independently. The aim is to teach students how fundamental scientific ways
of thinking can be linked with in-depth domain-specific knowledge in order to address complex issues from research and

application.

Learning outcomes

Students ...

... develop a fundamental understanding of dimensions, units and orders of magnitude,

.. learn how insights into scientific relationships — from the structure of matter to the fundamental properties of living organisms — can be derived from this,

.. understand how experimental data is collected and scientifically analysed,

.. understand the connection between mathematical modelling and natural processes, as well as the limitations of different levels of modelling,

... are able to independently construct simple models and draw conclusions from them — for example, regarding phenomena such as tipping points, chaotic behaviour or self-
reinforcement,

... acquire a fundamental understanding of key quantum phenomena,

.. understand which novel phenomena arise when considering systems with many interacting components, and which methods are required to describe them,
.. learn how to use this knowledge to independently familiarise themselves with more advanced questions in various scientific disciplines,

.. understand how fundamental scientific principles can be applied to specific case studies in physics, Chemistry, pharmacy and biology,

... are able to analyse typical problems from various disciplines independently and select appropriate scientific approaches and methods,

... develop the ability to contextualise scientific concepts in an interdisciplinary manner and to reflect on them critically

— including with regard to their significance and limitations.

3 Structure

Components of the module

Workload (h)

Goise v Status (P/WP)
= Category Course Course Contact hours (h)/sws | Self-study (h)

Fundamentals of scientific thinking, modelling and

1 Lecture Lecture measurement P 30 (2 contact hours) 30

Tutorial on "Fundamentals of scientific thinking,
modelling and

2 tutorial (in tutorial (in Measurement" P 30 (2 contact hours) 60
connection with connection with
lecture/seminar) lecture/seminar)

Application of scientific principles to specific case

3 Lecture Lecture studies P 30 (2 contact hours) 30

Tutorial on "Applying scientific principles to specific case

4 tutorial (in tutorial (in studies P 30 (2 contact hours) | 60
connection with connection with
lecture/seminar) lecture/seminar)
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None
a4 Examination format
Examination component(s)
Duration/Scope Organisational link to course No. (if applicable) Weighting Module
No. MAP/ MTP Type -
1 MTP Written examination on (1) and (2) 90 mins 1 50%
2 MTP Written examination on (3) and (4) 90 mins 3 50%
Weighting of the module mark in the overall mark 8.70%
Coursework
No. Type Duration/sco Organisational link to course No. (if
pe applicable)
Weekly assignment sheets
(1-2 pages in length),
presentation and
discussion 5—
10 minutes per
candidate
Solving practice problems, presentation and discussion of results
1 2
Weekly exercise sheets
(1-2 pages in length),
presentation and
discussion 5—
10 minutes per
candidate
Solving practice problems, presentation and discussion of the results
2 4
5 Allocation of workload
Course No. 1 1 credit
Participation Course No. 2 1 credit
(attendance or contact time)
Course No. 3 1LP
Course No. 4 1 credit
Coursework (and self-study) SLNo. 1 1 credit
SLNo. 2 1 credit
Examination requirements (and self-study) PLNo. 1 2 credits
PLNo. 2 2 credits
Total credits 10 ECTS
The modules’ workload is expressed in credit points. Please note:
o The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.
. If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.
. Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated

through the passing of all examination and coursework requirements that the

learning outcomes have been achieved.
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Module-specific entry requirements

No formal prerequisites; however, a basic knowledge of calculus and linear algebra is strongly

Attendance policy

Attendance at courses is strongly recommended.

Frequency/Schedule

The modules can be started at the beginning of any semester, as the two parts can be taken independently of

one another

Person responsible for module/department

The current module coordinators can be found at

Centre for Data Science and Complexit
https://uni.ms/datascience-mv. P Y

Applicability to other degree programmes

Geoinformatics and Spatial Data Science (M.Sc.), Geospatial Technologies (M.Sc.)

Module language(s)

English

Module title in English

Fundamentals of Natural Science

English translation of the module components from field
3

Course No. 1: Fundamentals of scientific thinking, modelling, and measurement

Course No. 2: Recitation Sessions on Fundamentals of scientific thinking, modelling, and measurement

Course No. 3: Application of scientific principles to specific case studies

Course No. 4: Recitation Sessions on the Application of Scientific Principles to Specific Case Studies

Admission to the examination is conditional upon the successful completion of coursework.
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degree programme Data Science (M.Sc.)
Modules Advanced Mathematics
Module number DSM-F-201
1 Basic data

Subject related semester 1st-2nd
Credit points (CP) 10
Total workload (hours) 300

Duration of the module

2 semesters

Modules status (P/WP)

WP

2 Profile

Aims of the module/integration into the curriculum

In this module, students are introduced to the fundamental methods of both stochastics and numerical analysis.

content of teaching

Part I: Fundamentals of stochastics and probability theory
The lecture is an introduction to stochastics. Key topics include: elementary discrete probability theory (law of total probability, Bayes’ theorem, etc.), random variables and
their parameters (expected value, variance); probability distributions and their properties (Bernoulli, binomial, hypergeometric, Poisson, geometric and normal
distributions), modelling using such distributions, the law of large numbers, the central limit theorem, estimation methods and elementary hypothesis testing.
Part II: General Concepts of Modelling and Simulation
This lecture provides an introduction to the fundamentals of modelling and simulation, with a focus on model-based data analysis. As simulation methods are
applicable to a wide variety of problem classes, the lecture is structured around these methods. The focus is on continuous models and their numerical treatment,
for example using ordinary differential equations and similar problems. The numerical topics include interpolation, integration, stability and well-posedness, as well
as selected discretisation methods (e.g. single-step methods, time-step control) and linear

and non-linear solvers (e.g. Newton’s method, Krylov method).

Learning outcomes

1 . Fundamentals of stochastics and probability theory

Students have a command of key probability distributions and are familiar with their properties; they can apply these distributions for modelling, are familiar with key
parameters of a random variable (expected value, variance) and know how to work with them; they are familiar with central theorems of stochastics (Bayes’ theorem, total
probability theorem, law of large numbers, central limit theorem). Mastery of elementary approaches in statistics.

2. General concepts in modelling and simulation
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Students will master basic modelling techniques, learn about a range of discrete and continuous models and how to simulate them, and gain proficiency in the fundamental
error and efficiency analysis of numerical methods.

Structure

Components of the module

Status (p/wp|_Workload (h)
Course Lv )
No. Category Course Course Contact hours (h)/SWS Self-study
(h)
Lecture: Fundamentals of Stochastics and
1 Lecture Lecture Probability Theory P 30 (2 contact hours) 30
Tutorials on the fundamentals of stochastics|
and probability theory
2 tutorial (in connection tutorial (in y P 30 (2 contact hours) 60
with lecture/seminar) connection with
lecture/seminar)
Lecture General Concepts of Modelling and
3 Lecture Lecture Simulation P 30 (2 contact hours) 30
Tutorials on General Concepts of Modelling
4 tutorial (in connection | tutorial (in and Simulation P 30 (2 contact hours) 60
with lecture/seminar) connection with
lecture/seminar)
Options within the modules:
None
a4 Examination format
Examination component(s)
Duration/Scope Organisational link to course No. (if applicable) Weighting Module
No. MAP/MTP | 1ype ot
1 MTP Written examination on (1) and (2) 90 mins 1 50%
2 MTP Written examination on (3) and (4) 90 mins 3 50%
Weighting of the module mark in the overall mark 8.70%
Coursework
No. Type Duration/sco Organisational link to course No. (if
pe applicable)
Weekly assignment sheets
(1-2 pages in length),
presentation and
discussion 5—
10 minutes per
candidate
Completion of theoretical and practical exercises, presentation and discussion of results
1 2
2 Completion of theoretical and practical exercises, presentation and discussion of results Weekly exercise sheets 4
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(1-2 pages in length),
presentation and
discussion 5—
10 minutes per
candidate
5 Allocation of workload
P Course No. 1 1 credit
Participation
(attendance or contact time) Course No. 2 1 credit
Course No. 3 iLp
Course No. 4 1 credit
Coursework (and self-study) SLNo. 1 1 credit
SLNo. 2 1 credit
Examination requirements (and self-study) PLNo. 1 2 credits
PLNo. 2 2 credits
Total credits 10 ECTS
The modules’ workloads are expressed in credit points. Please note:
. The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination performance.
. If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.
L Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated

through the passing of all examination and coursework requirements that the

learning outcomes have been acquired.

6 Prerequisites

Module-specific entry requirements

and will be developed further during the course.

A sound knowledge of analysis and linear algebra is strongly recommended. Programming skills are recommended

Attendance policy

Attendance at the courses is strongly recommended.

7 Modules schedule

Frequency

another

The modules can be started at any point in the semester, as the two parts can be taken independently of one

Person responsible for module/department

The current module coordinators can be found at

https://uni.ms/datascience-mv.

Department 10 — Mathematics and Computer Science

8 Mobility/Recognition
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Applicability to other degree programmes No
Module language(s) English
Module title in English Mathematical Foundations

Course No. 1: Lecture Foundations of stochastics and probability theory

Course No. 2: Recitation sessions on Foundations of stochastics and probability theory

English translation of the module components from field
3

Course No. 3: Lecture: General concepts of modelling and simulations

Course No. 4: Recitation sessions on General concepts of modelling and simulations

9 Miscellaneous

Admission to the examination is subject to the successful completion of coursework.
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degree programme Data Science (M.Sc.)
Modules Fundamentals of Software Development, Algorithms, and Data Structures
Module number DSM-F-202
1 Entry requirements
Subject related semester 1st-2nd
Credit points (CP) 10
Total workload (hours) 300
Duration of the module 2 semesters
Modules status (P/WP) WP
2 Profile

Aims of the module/integration into the curriculum

This module provides the fundamental concepts, methodologies and content of computer science that are prerequisites for attending more advanced computer science
lectures. This module is intended only for students who did not take introductory lectures in the areas of programming, algorithms and data structures during their previous

Bachelor’s degree.

content of teaching

Part I: Fundamentals and concepts of (object-oriented) software development: object orientation, test-driven software development, text and file processing, abstract data
types. The following topics are generally covered:

° Object-oriented programming: objects and classes, encapsulation, inheritance and type hierarchies, interfaces, polymorphism.
° Test-driven software development: unit tests, debugging, commenting.

° Text and file processing: operations on strings and files.

o Abstract data types: ADT Stack and ADT Queue with implementations.

Part Il: Overview of algorithms and data structures, basic concepts of computability and complexity, searching and sorting, list structures, trees and graphs. The following
topics are generally covered

Data structures: Lists, multidimensional arrays, address calculation methods, tree structures,
graphs.

Algorithms: Basic search and sorting methods, graph traversals, shortest path calculation.

Paradigms: Greedy, divide-and-conquer.

Analysis of algorithms: Landau notation

Learning outcomes

Students ...
... understand fundamental modelling and modularisation concepts in (object-oriented) software development and are able to apply them effectively to model real-world
situations,
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... learn how to apply these concepts in practice using an object-oriented programming language,

.. acquire practical skills in test-driven software development,

.. understand how to fundamentally conceive and design solutions to IT problems.

.. learn the targeted selection, development and implementation of algorithms and data structures, and

... are able to estimate the computational costs of calculations and can classify them.

3 Structure

Components of the module

Workload (h)
Syllabus Lv Status (P/WP)
No. Category (@D Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Software Development Fundamentals P 30 (2 contact hours) | 30
2 tutorial (in tutorial (in Tutorial on "Software Development P 30 (2 contact hours) | 60
connection \{wth connection \{wth Fundamentals"
lecture/seminar) lecture/seminar)
3 Lecture Lecture Algorithms and Data Structures for Data Science p 30 (2 contact hours) 30
Tutorial on "Algorithms and Data Structures for
4 tutorial (in tutorial (in . " P 30 (2 contact hours) 60
N . . . data science
connection with connection with
lecture/seminar) lecture/seminar)
Options within the modules:
None
4 Examination format
Examination component(s)
Duration/Sco Organisational link to course No. (if applicable) Weighting Module
No. MAP/MTP | Type = mark
Written examination on (1) and (2)
1 MTP 90 mins 1 50%
Written examination on (3) and (4)
2 MTP 90 mins 3 50%
Weighting of the module mark in the overall mark 8.70%
Coursework
No. Type Duration/scope Organisational link to course No. (if
applicable)
Weekly assignment sheets
(1-2 pages in length),
resentation and
Successful completion of tutorial tasks. This also means that students may be required to present Ziscussion 5
their results during the tutorials. This will be announced in a suitable manner in good time at the N
10 minutes per
start of the course.
The course content relates to courses 1 and 2. candidate
1 2

This document was automatically translated from German using DeepL — the German original remains legally binding.




2346

Weekly assignment sheets
(1-2 pages in length),
resentation and
Successful completion of tutorials. This also means that candidates may be required to present p. .
h . ) L R B ) . discussion 5—
their results during the tutorials. This will be announced in a suitable manner in good time at the N
10 minutes per
start of the course.
The coursework relates in content to courses 3 and 4. candidate
2 4
5 Allocation of workload
Course No. 1 1 credit
jedicioation Course No. 2 1 credit
(contact hours)
Course No. 3 iLp
Course No. 4 1 credit
Coursework (and self-study) SLNo. 1 1 credit
SLNo. 2 1 credit
Examination requirements (and self-study) PLNo. 1 2 credits
PLNo. 2 2 credits
Total credits 10 ECTS

The modules’ workload is expressed in credit points. Please note:

o The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.

. If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.

° Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the
learning outcomes have been achieved.

6 Prerequisites

Module-specific entry requirements

No formal prerequisites; however, it is recommended t

programming.

hat students are familiar with the basics of imperative

Attendance policy

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency/Schedule

The modules can be started at the beginning of any

one another

semester, as the two parts can be taken independently of

Person responsible for module/department

The current module coordinators can be found at

https://uni.ms/datascience-mv.

Department 10 — Mathematics and Computer Science

8 Mobility/Recognition
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Applicability to other degree programmes Geoinformatics and Data Science (M.Sc.); Geospatial Technologies (M.Sc.)
Module language(s) English
Module title in English Fundamentals of Software Development, Algorithms, and Data Structures

Course No. 1: Lecture on Software Development Fundamentals

Course No. 2: Recitation Sessions on Software Development Fundamentals
English translation of the module components from field
2

Course No. 3: Lecture on Algorithms and Data Structures for data science

Course No. 4: Recitation Sessions on Algorithms and Data Structures for data science

9 Miscellaneous

Admission to the examination is conditional upon the completion of coursework.
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degree programme

Data Science (M.Sc.)

Modules

Additional skills

Module number

DSM-DS-110

1 Entry requirements

Students’ subject related semester 2

Credit points (CP) 5

Total workload (hours) 150
Duration of the module 1 semester
Modules status (P/WP) [

2 Profile

Aims of the module/integration into the curriculum

Sharpening the individual profile through key and cross-disciplinary competences.

content of teaching

The content of teaching depends on the selected components.

Regarding component no. 1: Students supervise a tutorial group for a course offered by one of the participating departments or as part of the master course in data science.

Regarding component no. 2: During a work placement at a company where data science methods are applied or whose activities relate to topics in the field of data
science, students gain an insight into everyday working life. Under the guidance of company staff, they undertake typical tasks in a professional environment. The work
placement must last four weeks with full-time attendance at the company and must be approved by a lecturer from the participating departments before it begins. Upon
completion of the placement, a placement report must be submitted to the approving lecturer.

Regarding component no. 3: Students attend modules and courses from a subject other than their main area of specialisation. This offers them the opportunity, in

particular, to develop their interdisciplinary skills in a further subject.
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Learning outcomes

The learning outcomes depend on the chosen component.

Component 1: Tutorial supervision and marking
Students learn to communicate content from the field of data science or one of the applied sciences in a clear and accessible manner, and to evaluate it critically.
They consolidate their specialist knowledge and develop their analytical and communication skills.

Component 2: Work placement
Students gain an insight into the professional applications of data science and learn to apply data science methods in a practical context.

Component 3: Interdisciplinary supplementary courses
Students acquire complementary skills outside their main area of specialisation, e.g. in ethics,

law or communication. The specific learning objectives depend on the chosen subject area.

3 Structure

Components of the module

Workload (h
Course LV Status (P/WP) orkloadih)
No. Course
Category Course Contact hours (h)/SWS Self-study (h)
1 Tutorial supervision WP 60 h 90 h
Work Work placement (four weeks with full-time attendance
2 Work placement placement at the workplace) WP 150 hours
Lecture
/sem Course from a subject other than the student’s chosen
. specialisation
3 seminar WP

Options within the modules:

Students may only complete Component 1 if they have successfully applied for a position as a student assistant for the relevant course. There is no legal entitlement to be
appointed as a student assistant and thus to participate in these components.

For component no. 2, students must have successfully applied for a suitable internship placement. The suitability of the internship placement must be clarified with a
lecturer from the relevant departments before the placement begins.

Under No. 3, no courses may be credited that form part of the compulsory courses of the data science degree programme or the compulsory elective courses of the chosen
specialisation within it.

Courses to be credited under No. 3 must have a clearly defined coursework or examination requirement that must be completed and passed in order to achieve the
learning outcomes, and the module descriptions must clearly indicate the allocation of credit points. For credit to be awarded, all coursework and examination
requirements associated with the course must be successfully completed. Students must obtain written consent from the lecturer regarding the number of credit points

allocated to this course and permission to undertake this course as part of the ‘Additional Skills’ module of the master course in data science.

This document was automatically translated from German using DeepL — the German original remains legally binding.




2350

a4 Examination format

Examination component(s)

Duration/Scope

Organisational link to course No. (if Weighting Module
MAP/ MTP
No. / Type applicable) mark
The examination and coursework requirements depend on the chosen modules. Depending on the chosen components, a varying number of
examinations may be required.
Components 1 and 2 are completed without an examination, but only with the associated
1 MAP coursework (see below).

Weighting of the module mark towards the overall mark 0%
Coursework

No. Type Duration/scope If applicable, link to course No.
1 Marking of exercise tasks as part of a teaching assistant role 1

. . . 8-16
2 Preparation of a placement report, which must be signed off by a lecturer 2
pages
3 As specified by the department offering the course 3
5 Allocation of the workload
Course No. 1 2 credits

Attendance

(contact hours) Course No. 2 None

Course No. 3 Depending on the course chosen
SLNo.1 3 ECTS

Coursework (and self-study)
Course No. 2 5 credits

Course No. 3

Depending on the modules chosen

Examination requirements (and self-study)

PLNo.1 None
PLNo.2 None
PLNo.3 Depending on the selected LV

Total LP

5 ECTS

The modules’ workload is expressed in credit points. Please note:

o The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination performance.

. If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.

. Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the
learning outcomes have been acquired.

6 Prerequisites

Module-specific entry requirements

No entry requirements. However, please refer to the notes and regulations under ‘Elective options’.

Attendance regulations

There is no compulsory attendance for components 1 and 2.

For Component 3, see section 9 “Miscellaneous”.
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Frequency Every semester

The current module coordinators can be viewed at

https://uni.ms/datascience-mv.

Person responsible for module All participating departments

Applicability to other degree programmes None
Module language(s) English
Module title in English General Studies

Course No. 1: Student Assistantship |

English translation of the module components from field

5 Course No. 2: Internship in Industry

Course No. 3: << Depending on the chosen modules >>

Course No. 4: << Depending on the chosen course >>

Admission to the examination is conditional upon the successful completion of coursework.

If courses from other degree programmes are offered as part of this module, the relevant examination regulations in their current version shall apply to

registration and withdrawal procedures, compulsory attendance, and participation in and passing of coursework and examinations.
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Specialisation: Mathematical and Computational Data Science

degree programme Data Science (M.Sc.)
Modules Advanced Machine Learning
Module number DSM-MI-300
1 Entry requirements
Subject related semester 1st, 2nd or 3rd
Credit points (CP) 10
Total workload (hours) 300
Duration of the module 1 semester
Modules status (P/WP) WP
2 Profile

Aims of the module/integration into the curriculum

The module forms part of the compulsory elective area within the Mathematical and Computational Data Science specialisation of the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must complete modules totalling 30 ECTS credits. To
this end, this module may be taken as part of the compulsory elective area within the core data science module. Students must complete modules totalling 5
ECTS credits from this area (modules DSM-MI-30x).

content of teaching

The Advanced Machine Learning module covers advanced approaches to machine learning. Depending on the specific structure of the course, different areas of focus may
be emphasised — such as computational methods, mathematical and statistical foundations, or theoretical concepts of learning. Possible topics include, for example, in-
depth modelling approaches, data-driven approaches, probabilistic methods, structural or Bayesian learning, representation learning, generalisation theory, causal
inference, specialisations in research-intensive deep learning focus areas (such as NLP or computer vision), or learning algorithms in specific application areas.

The modules aim to integrate different disciplinary perspectives in a complementary manner — e.g. from mathematics, computer science or related disciplines — to
facilitate an in-depth and multifaceted understanding of modern learning methods. Theoretical, computational and

application-oriented approaches are deliberately interrelated.

Learning outcomes

Students ...
... have gained an in-depth overview of advanced approaches to machine learning and their methodological foundations.
... understand key concepts, models and learning methods and can contextualise these from

mathematical, theoretical and algorithmic perspectives.

This document was automatically translated from German using DeepL — the German original remains legally binding.



2353

... are able to critically analyse advanced machine learning methods and apply them to complex problems in various fields of application.
... are equipped to integrate different perspectives (e.g. computational, mathematical,

theoretical) and to make their own contributions to interdisciplinary discussions in the field of machine learning.

3 Structure

Components of the module

Workload (h)
Course Lv Status (P/WP)
No. Category Course Course Contact hours (h)/sws | Selfstudy (h)
1 Lecture Lecture Lecture: Advanced Machine Learning P 60 (2 contact hours 120
per week)
2 tutorial (in tutorial (in Tutorials for the Advanced Machine Learning lecture | p 30 (2 contact hours) 90
connection with connection with
lecture/seminar) lecture/seminar)
Options within the modules:
None
a4 Examination format
Examination component(s)
Duration/Sco Organisational link to course No. (if applicable) Weighting Module
No. MAP/MTP | 700 pe mark
Written examination on (1) and (2)
If there are few participants, the examiner may
offer a 20- to 30-minute oral examination
instead of a written exam; this change to the
examination format will be announced in a
suitable manner in good time at the start of
the modules 120~
180 0,
1 MAP min. 1 100%
Weighting of the module mark in the overall mark 8.70%
Coursework
Organisational details (if
Duration/scope licabl
No. Type applicable)

Link to course No.

Completing exercises, presenting and discussing the results.

Weekly exercise sheets (1-2 pages in
length), presentation and discussion 5-10

minutes

per candidate
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5 Allocation of workload
Attendance Course No. 1 2 credits
(contact hours)
Course No. 2 1 credit
Coursework (and self-study) SLNo. 1 3 credits
Examination performance (and self-study) Exam No. 1 4 credits
Total credits 10 ECTS
The module’s workload is expressed in credit points. Please note:
. The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.
° If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.
o Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated

through the passing of all examination and coursework requirements that the

learning outcomes have been achie

ved.

6 Prerequisites

Module-specific entry requirements

None

Attendance policy

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency

Irregular

Person responsible for module

The current module coordinators can be viewed at

https://uni.ms/datascience-mv.

Department 10 — Mathematics and Computer Science,
Department 14
- Earth Sciences

8 Mobility/Recognition

Applicability to other degree programmes

Computer Science (M.Sc.); Mathematics (M.Sc., with a minor in Computer Science); Mathematics (M.Sc.),

Geoinformatics and data science (M.Sc.), Geospatial Technologies (M.Sc.)

Module language(s)

English

Module title in English

Advanced Machine Learning

English translation of the module components from field
3

Course No. 1: Lecture on Advanced Machine Learning

Course No. 2: Recitation Sessions on Advanced Machine Learning

9 Miscellaneous

Admission to the examination is conditional upon the completion of coursework.
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degree programme Data Science (M.Sc.)
Modules Advanced Machine Learning Seminar
Module number DSM-MI-305
1 Entry requirements
Students’ subject related semester 1st, 2nd or 3rd
Credit points (CP) 5
Total workload (hours) 150
Duration of the module 1 semester
Modules status (P/WP) WP
2 Profile

Aims of the module/integration into the curriculum

The module forms part of the compulsory elective area within the Mathematical and Computational Data Science specialisation of the data science degree programme.
Students who have chosen the Computational and Mathematical Data Science specialisation must complete modules totalling 30 ECTS credits. To this end, this module

may be taken as part of the compulsory elective area within the core Data Science module. Students must complete modules totalling 5 ECTS credits from this area
(modules DSM-MI-30x).

The modules specifically promote students’ abilities to engage with academic literature, to present complex machine learning content appropriately in both written and oral
form, and to discuss complex issues. They thus serve as important preparation

for the Master’s thesis and can also prepare students for it in terms of content.

content of teaching

The course organiser selects an area from the field of advanced machine learning for the seminar and compiles a series of topics from this area to be covered in the
seminar. For each topic, they select one or more original articles. Each student chooses one of these topics and, using the original literature provided, familiarises
themselves with the given topic largely independently. In doing so, they critically engage with the content of the original literature and research and study further
literature that is necessary for understanding or that rounds off their understanding. In a written paper, the participant presents an overview of the topic in their own
words and presents and discusses the topic in a lecture to the other students and the seminar supervisors. They attend the lectures given by the other students and
actively participate in the discussions on the other topics.

When familiarising themselves with the topic, writing the paper and preparing the presentation, participants are supported by a supervisor from the working group of the
respective course organiser. At the discretion of the respective course organiser, a seminar may also include additional components introducing academic working

methods. Depending on the topic, participants may also be required to produce prototypes of selected software components.
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Learning outcomes

Students will...

... learn to familiarise themselves largely independently with a challenging academic topic in the field of machine learning,
... learn to critically engage with the content of academic publications and to research and obtain the necessary literature.

... learn to present complex scientific computer science content appropriately in written and oral

and to discuss such content in a professional manner.

3 Structure

Components of the module

Workload (h
Course Lv Status )
No. Course
Category Course (P/WP) Contact hours (h)/SWS | Self-study (h)
1 Seminar Seminar Advanced Machine Learning Seminar P 30 (2 contact hours 120
per week)
Options within the modules:
None
a4 Examination format
Examination component(s)
Duration/Scope Organisational link to course No. (if Weighting of module
No. MAR/MIE Type applicable) mark
. . . 30-45 min. presentation, 10—
1 MAP Seminar presentation and seminar paper 1 100%
20-page paper
Weighting of the module mark in the overall mark 4.35%
Coursework
No. Type Duration/scope Organisational link to course No. (if
applicable)
1 None
5 Allocation of workload
Attendance
Course No. 1 1 credit
(contact hours)
Coursework (and self-study)
Examination requirements (and self-study) Course No. 1 4 credits
Total credits 5 credits
The modules’ workload is expressed in credit points. Please note:
. The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework

and examination performance.

academic achievements, it is nevertheless allocated to the credits.

If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
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learning outcomes have been acquired.

Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the learning outcomes assigned to the

Module-specific entry requirements

None

Attendance policy

Attendance at courses is strongly recommended.

Frequency

Usually every semester

Person responsible for module/Department

The current module coordinators can be found at
https://uni.ms/datascience-mv

Department 10 — Mathematics and Computer Science,
Department 14
- Earth Sciences

Applicability to other degree programmes

Computer Science (M.Sc.); Mathematics (M.Sc., with a minor in Computer Science); Mathematics (M.Sc.),

Geoinformatics and data science (M.Sc.), Geospatial Technologies (M.Sc.)

Module language(s)

English

Module title in English

Advanced Machine Learning Seminar

English translation of the module components from field

Course No. 1: Advanced Machine Learning Seminar
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degree programme Data Science (M.Sc.)
Modules Autonomous Systems and Mobile Robots
Module number DSM-MI-320

1 Entry requirements

Subject related semester 1st, 2nd or 3rd

Credit points (CP) 5

Total workload (hours) 150

Duration of the module 1 semester

Modules status (P/WP) WP

2 Profile

Aims of the module/integration into the curriculum

The modules are part of the compulsory elective area of the Mathematical and Computational Data Science specialisation within the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must

totalling 30 ECTS credits must be completed.

content of teaching

This module provides theoretical and practical foundations in methods for controlling autonomous systems. A focus is on methods for developing robust controllers for the
adaptive behaviour of mobile robots. This includes perception and motion control techniques. This is accompanied by practical implementation in (simulated) robots. This
direct application provides motivation for the individual methods and also directly introduces students to the integration of mechanisms and the development of a holistic
view of dynamic systems

and their embedding in more complex architectures for autonomous systems.

Learning outcomes

Students ...

... gain an overview of the methods and architectures of autonomous systems,

... are familiar with various sensor technologies and their pre-processing,

.. understand the mathematical principles underlying the coordination of movements,

.. are able to independently implement basic control mechanisms.

3 Structure

Components of the module

Workload (h)
Course Lv Status (P/WP)
No. Category @z Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Autonomous Systems and Mobile Robots P 30 (2 contact hours) | 60
2 tutorial (in tutorial (in Tutorials on "Autonomous Systems and Mobile P 30 (2 contact hours) | 30
connection \{Vlth connection wlth Robots"
lecture/seminar) lecture/seminar)

Options within the modules:
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None
a4 Examination format
Examination component(s)
Duration/Sco Organisational link to course No. (if applicable) Weighting Module
No. MAP/ MTP Type pe mark
Written examination on 1) and 2)
If there are few participants, the examiner may conduct a 20-
minute oral examination instead of a written exam; this change to
the examination format will be announced in a suitable manner in| 90-120
1 MAP min 1 100%
good time at the start of the modules.
Weighting of the module mark in the overall mark 4.35%
Coursework
No. Type Duration/sco Organisational link to course No. (if
pe applicable)
Two weekly exercise
sheets (1-2 pages in
length), presentation and
discussion 5—
10 minutes per
candidate
Completing exercises, presentation and discussion of results
1 2
5 Allocation of workload
Participation Course No. 1 1 credit
(contact hours)
Course No. 2 1 credit
Coursework (and self-study) SLNo. 1 1 credit
Examination performance (and self-study) Exam No. 1 2 credits
Total credits 5 ECTS
The modules’ workloads are expressed in credit points. Please note:
o The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.
. If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.
° Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated

through the passing of all examination and coursework requirements that the

learning outcomes have been acquired.
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None

Attendance policy

Attendance at courses is strongly recommended.

Frequency

Usually every 2 years

Person responsible for module/Department

The current module coordinators can be viewed at

. . Department 10 — Mathematics and Computer Science
https://uni.ms/datascience-mv.

Applicability to other degree programmes

Computer Science (M.Sc.); Mathematics (M.Sc., with a minor in Computer Science); Geoinformatics and data

science (M.Sc.), Geospatial Technologies (M.Sc.)

Module language(s)

English

Module title in English

Introduction to Autonomous Systems

English translation of the module components from field
3

Course No. 1: Introduction to Autonomous Systems and Mobile Robots

Course No. 2: Recitation Sessions on "Introduction to Autonomous Systems and Mobile Robots"

Admission to the examination is conditional upon the completion of coursework.
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Data Science (M.Sc.)

Modules

Automated Planning and Acting

Module number

DSM-MI-321

1 Basic information

Subject related semester 1st, 2nd or 3rd
Credit points (CP) 5

Total workload (hours) 150

Duration of the module 1 semester
Modules status (P/WP) WP

2 Profile

Aims of the module/integration into the curriculum

The modules are part of the compulsory elective area of the Mathematical and Computational Data Science specialisation within the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must

totalling 30 ECTS credits must be completed.

content of teaching

The module deals with models and methods in the research field of automated planning and subsequent action. The tutorial (in connection with lecture/seminar) offers

the opportunity to explore selected topics in greater depth. Various formalisations, problem definitions and methods for solving these problems are covered, and their

practical application is discussed using examples. Possible topics range from deterministic planning through temporal planning to probabilistic planning and decision-

making.

Learning outcomes

Students ...

... understand the fundamentals of planning and action as well as theoretical formalisation,

... can evaluate different formalisms and solution methods and select them appropriately for problems in application domains,

... can apply these to new problems and evaluate them appropriately,

... thereby learn to work independently and with methodological depth on the basis of real-world problems in the field of artificial intelligence.

3 Structure

Components of the module

Workload (h)

Course Lv Status (P/WP) Self-study
No. Category Course Course Contact hours (h)/SWS )
1 Lecture Lecture Automated Planning and Acting P 45 (3 contact hours) | 60
2 tutorial (in tutorial (in Tutorials on "Automated Planning and P 15 (1 contact hour) 30

connection with connection with P

. . Acting
lecture/seminar) lecture/seminar)

Options within the modules:

None
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Examination component(s)

Duration/Sco Organisational link to course No. (if applicable) Weighting Module
No. MG/ Type pe mark
Oral examination on (1) and (2).
If there are a large number of participants, the examiner
may set a 90- to 120-minute written examination instead of
20-40
1 MAP an oral examination; this change to the examination format min 1 100%
will be announced in good time at the start of the modules
in an appropriate manner.
Weighting of the module mark in the overall mark 4.35%
Coursework
No. Type Duration/sco Organisational link to course No. (if
pe applicable)
Weekly assignment sheets
(1-2 pages in length),
presentation and
discussion 5—
10 minutes per
candidate
Solving practice problems, presentation and discussion of results
1 2
5 Allocation of workload
Attendance Course No. 1 1.5 credits
(attendance or contact time)
Course No. 2 0.5 credits
Coursework (and self-study) SLNo. 1 1 credit
Examination performance (and self-study) PLNo. 1 2 credits
Total credits 5 ECTS

The modules’ workload is expressed in credit points. Please note:

. The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.

° If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.

A4 Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated

through the passing of all examination and coursework requirements that the

learning outcomes have been acquired.
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Module-specific entry requirements

None

Attendance policy

Attendance at courses is strongly recommended.

Frequency

Usually every 2 years

Person responsible for module

The current module coordinators can be viewed at

Department 10 — Mathematics and Computer Science
https://uni.ms/datascience-mv. P P

Applicability to other degree programmes

Computer Science (M.Sc.); Mathematics (M.Sc., with a minor in Computer Science)

Module language(s)

English

Module title in English

Automated Planning and Acting

English translation of the module components from field
3

Course No. 1: Automated Planning and Acting

Course No. 2: Recitation Sessions on "Automated Planning and Acting"

Admission to the examination is conditional upon the completion of coursework.
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degree programme Data Science (M.Sc.)
Modules Computer Vision
Module number DSM-MI-301
1 Entry requirements
Subject related semester 1st, 2nd or 3rd
Credit points (CP) 5
Total workload (hours) 150
Duration of the module 1 semester
Modules status (P/WP) WP
2 Profile

Aims of the module/integration into the curriculum

The module forms part of the compulsory elective area within the Mathematical and Computational Data Science specialisation of the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must complete modules totalling 30 ECTS credits. To
this end, this module may be taken as part of the compulsory elective area within the core data science area. From this area (modules DSM-MI-30x), modules
totalling

to complete 5 credits.

content of teaching

The ‘Computer Vision’ lecture deals with algorithms for the analysis and semantic interpretation of (camera) images and image sequences. A key focus is the use of deep
learning methods, which today play a central role in the field of computer vision. These include, amongst others, neural networks for object recognition, image
segmentation and image classification. Furthermore, current topics from research, such as Vision Transformers and generative models, are addressed. Another key focus is
on classical methods relating to topics such as camera calibration, edge detection, contour- and region-based image segmentation, detection of points of interest, texture
analysis, motion analysis, analysis of 3D images and robust estimators. Furthermore, the integration of these classical methods with deep learning methods will be covered.

Learning outcomes

Students ...

.. analyse typical problems in computer vision and select suitable algorithmic approaches to solve them.

.. explain key methods such as edge detection, image segmentation, interest point detection, motion analysis and 3D reconstruction, and describe how they work.
.. implement basic computer vision algorithms and apply them independently to image and video data.

.. evaluate both classical and deep learning-based methods in terms of their suitability for specific applications.

.. develop simple systems for semantic image analysis and validate their results

using appropriate metrics.
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3 Structure

Components of the module

Workload (h)
Specification Lv Status (P/WP)
No. Category @i Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Computer Vision P 45 (3 contact hours) 60
2 tutorial (in tutorial (in Tutorials on "Computer Vision" P 15 (1 contact hour) 30
connection with connection with
lecture/seminar) lecture/seminar)

Options within the modules:

None
a4 Examination format
Examination component(s)
Duration/Scope Organisational link to course No. (if Weighting Module
MAP/ MTP

No. / Type applicable) mark

Written examination on (1) and (2)

If there are few participants, the examiner may offer a 30-minute

oral examination instead of a written exam; this change to the

90-120

1 MAP examination format will be announced in a suitable manner in good min 1 100%

time at the start of the modules.
Weighting of the module mark towards the overall mark 4.35%
Coursework
No. Type Duration/scope Organisational link to course No. (if

applicable)
None
5 Allocation of workload
Attendance Course No. 1 1.5 credits
(contact hours) N
Course No. 2 0.5 credits
Coursework (and self-study)
Examination performance (and self-study) PLNo. 1 3 credits
Total credits 5 credits
The workload of the module is expressed in credit points. Please note:
L4 The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.
L If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or

coursework, this is nevertheless allocated to the course.

. Credit points for the module are only awarded once the module has been

has been successfully completed, i.e. by passing all examination components and
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Academic achievements have been that that the the modules have been acquired.
Module-specific entry requirements None
Attendance policy Attendance at courses is strongly recommended.

Frequency

Usually every year in the winter semester

Person responsible for module/department

The current module coordinators can be found at Department 10 — Mathematics and Computer Science
https://uni.ms/datascience-mv Department 14 —

Earth Sciences

Applicability to other degree programmes

Computer Science (M.Sc.); Mathematics (M.Sc., with a specialisation in Computer Science), Geoinformatics and

data science (M.Sc.), Geospatial Technologies (M.Sc.)

Module language(s)

English

Module title in English

Computer Vision

English translation of the module components from Field
3

Course No. 1: Computer Vision

Course No. 2: Recitation Sessions on "Computer Vision"

Only one of the modules “Computer Vision with Practical” or “Computer Vision” may be taken.
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degree programme Data Science (M.Sc.)
Modules Computer Vision (with placement)
Module number DSM-MI-306
1 Entry requirements
Subject related semester 1st, 2nd or 3rd
Credit points (CP) 10
Total workload (hours) 300
Duration of the module 1 semester
Modules status (P/WP) WP
2 Profile

Aims of the module/integration into the curriculum

The module forms part of the compulsory elective area within the Mathematical and Computational Data Science specialisation of the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must complete modules totalling 30 ECTS credits. To
this end, this module may be taken as part of the compulsory elective area within the core data science area. From this area (modules DSM-MI-30x), modules
totalling

5 ECTS credits must be completed.

content of teaching

The ‘Computer Vision’ lecture deals with algorithms for the analysis and semantic interpretation of camera images and sequences. A key focus is the use of deep learning
methods, which today play a central role in the field of computer vision. These include, amongst others, neural networks for object recognition, image segmentation and
image classification. Furthermore, current topics from research, such as Vision Transformers and generative models, are addressed. Another key focus covers classical
methods such as camera calibration, edge detection, contour- and region-based image segmentation, detection of points of interest, texture analysis, motion analysis
(optical flows, tracking), image databases, analysis of 3D images and robust estimators. Worksheets aligned with the lecture material are provided and discussed in
accompanying tutorials (in connection with lecture/seminar).

In the practical session, students are required to carry out a project in the field of computer vision.

Learning outcomes

Students ...

.. analyse typical problems in computer vision and select suitable algorithmic approaches to solve them.

... explain key methods such as edge detection, image segmentation, interest point detection, motion analysis and 3D reconstruction, and describe how they work.
.. implement basic algorithms for image analysis and validate their results using real-world datasets.

.. evaluate both classical and deep learning-based methods in terms of their suitability for specific applications.

.. independently develop an application-oriented project in the

field of computer vision, making targeted use of appropriate methods.
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3 Structure

Components of the module

Workload (h)
Course Lv Status (P/WP)
No. Category (@D Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Computer Vision P 45 (3 contact hours) 60
2 tutorial (in tutorial (in Tutorials on "Computer Vision" P 15 (1 contact hour) 30
connection with connection with
lecture/seminar) lecture/seminar)
3 Practical Practical Internship on "Computer Vision" P 30 (2 contact hours 120

per week)

Options within the modules:

None

a4 Examination format

Examination component(s)

MAP/ Duration/Scope | Organisational link to course No. (if Weighting Module mark
No. Type applicable)
MTP
Written examination on (1) and (2)
If there are few participants, the examiner may offer a 30-
minute oral examination instead of a written exam; this
change to the examination format will be announced in good 90—
time at the start of the modules in an appropriate 120
o
1 MTP min 1 67%
Oral presentation of the placement results; the assessment may
5-10
be conducted as a group assessment. This will be announced by .
min. per
the lecturer at the start of the course. exam
2 MTP 3 33%
Weighting of the module mark in the overall mark 8.70%
Coursework
No. Type Duration/sco Organisational link to course No. (if
pe applicable)
Two smaller course
modules: short
presentation 10
—20 minutes or a
written paper of 5-7
pages (weighting
each half)
1 3

Two smaller or one larger course project
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Major coursework
assignment: Seminar
paper of 10-20 pages
or written examination
(90 minutes)

5 Allocation of workload
Course No. 1 1.5 credits
Attendance
(contact hours) Course No. 2 0.5 credits
Course No. 3 1 credit
Coursework (and self-study) SLNo. 1 1 credit
Examination performance (and self-study) Exam No. 1 3 credits
PLNo. 2 3 credits
Total credits 10 ECTS
The modules’ workload is expressed in credit points. Please note:
L4 The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination performance.
o If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or

coursework, this is nevertheless allocated to the course.

. Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the
learning outcomes have been acquired.
6 Prerequisites

Module-specific entry requirements

None

Attendance policy

Attendance at courses is strongly recommended.

7 Modules content

Frequency/Timing

Usually every year in the winter semester

Person responsible for module/Faculty

The current module coordinators can be found at
https://uni.ms/datascience-mv.

Department 10 — Mathematics and
Computer Science

Department 14 — Earth

Sciences

8 Mobility/Recognition

Applicability to other degree programmes

science (M.Sc.), Geospatial Technologies (M.Sc.)

Computer Science (M.Sc.); Mathematics (M.Sc., with a focus on Computer Science), Geoinformatics and data

Module language(s)

English
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Module title in English Computer Vision with Practical Training

Course No. 1: Computer Vision
English translation of the module components from field P

3 Course No. 2: Recitation Sessions on "Computer Vision"

Course No. 3: Practical Training on "Computer Vision"

9 Miscellaneous

Students may only enrol in one of the modules “Computer Vision with Practical Training” or “Computer Vision”.

If, in the module “Computer Vision with Practical Training”, only the written or oral examination is passed, the student may switch to the
module “Computer Vision”. This examination result will then be recognised for the module “Computer Vision”.

Admission to the examination is conditional upon the completion of the required coursework.
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degree programme Data Science (M.Sc.)
Modules Data Protection Technologies
Module number DSM-MI-322
1 Basic information
Students’ subject related semester 1st, 2nd or 3rd
Credit points (CP) 5
Total workload (hours) 150
Duration of the module 1 semester
Modules status (P/WP) WP
2 Profile

Aims of the module/integration into the curriculum

The modules are part of the compulsory elective area of the Mathematical and Computational Data Science specialisation within the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must

totalling 30 ECTS credits must be completed.

content of teaching

The course provides knowledge of problems and possible solutions relating to the electronic processing of data requiring protection. The primary focus is on the protection of
personal data. However, many of the solutions discussed are also applicable to the protection of other sensitive data (e.g. trade secrets).

At the start of the course, data protection is placed within a broader socio-technical context, relevant legal provisions are explained, and data protection is
distinguished from IT security. The majority of the course covers various types of privacy-enhancing technologies. This includes cryptographic methods (e.g.
homomorphic encryption, multi-party computation), data transformation-based methods (e.g. anonymisation, differential privacy) and system-based methods (e.g.

access control, trusted execution environments). Finally, selected applications of privacy-enhancing technologies (e.g. in the field of machine learning) are covered.

Learning outcomes

Students ...

... are aware of threats to data protection and can formulate the associated security models.

... are familiar with possible technical measures for data protection and can apply these as required.

... are able to analyse the impact of privacy-enhancing technologies on both data protection and other quality characteristics, thereby enabling them to make informed
decisions regarding the use of such technologies.

... have knowledge of the current state of research in the field of technical

data protection.
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Structure

Components of the module

Workload (h)
LV Lv Status (P/WP)
No. Category @i Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Data Protection Technologies P 30 (2 contact hours) 60
2 tutorial (in tutorial (in Tutorials on "Data Protection Technologies" p 30 (2 contact hours) | 30
connection with connection with
lecture/seminar) lecture/seminar)
Options within the modules:
None
4 Examination structure
Examination component(s)
Duration/Sco Organisational link to course No. (if applicable) Weighting Module
No. /R Type pe mark
Written examination on (1) and (2).
If there are few participants, the examiner may conduct a
20-30-minute oral examination instead of a written
1 MAP examination; this change to the examination format will be 90 mins 1 100%
announced in a suitable manner in good time at the start of
the modules.
Weighting of the module mark in the overall mark 4.35%
Coursework
No. Type Duration/sco Organisational link to course No. (if
pe applicable)
Weekly assignment sheets
(1-2 pages in length),
presentation and
discussion 5—
10 minutes per
candidate
Solving exercises, presentation and discussion of results”
1 2
5 Allocation of workload
Participation Course No. 1 1 credit
(attendance or contact time)
Course No. 2 1 credit
Coursework (and self-study) SLNo. 1 1 credit
Examination performance (and self-study) PLNo. 1 2 credits
Total credits 5 ECTS
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The module’s workload is expressed in credit points. Please note:

The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework

If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or

]

and examination results.
°

coursework, this is nevertheless allocated to the course.
o

Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the

learning outcomes have been achieved.

Module-specific entry requirements

None

Attendance policy

Attendance at courses is strongly recommended.

Frequency

Usually once a year or every two years

Person responsible for module

The current module coordinators can be viewed at

. X Department 10 — Mathematics and Computer Science
https://uni.ms/datascience-mv.

Applicability to other degree programmes

Computer Science (M.Sc.); Geoinformatics and data science (M.Sc.), Geospatial Technologies (M.Sc.)

Module language(s)

English

Module title in English

Data Protection Technologies

English translation of the module components from field

3

Course No. 1: Data Protection Technologies

Course No. 2: Recitation Sessions on "Data Protection Technologies"

Admission to the examination is conditional upon the completion of coursework.
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degree programme Data Science (M.Sc.)
Modules Deep Learning
Module number DSM-MI-302
1 Entry requirements
Subject related semester 1st, 2nd or 3rd
Credit points (CP) 5
Total workload (hours) 150
Duration of the module 1 semester
Modules status (P/WP) WP
2 Profile

Aims of the module/integration into the curriculum

The module forms part of the compulsory elective section of the Mathematical and Computational Data Science specialisation within the data science degree

programme. Students who have chosen the Computational and Mathematical Data Science specialisation must complete modules totalling 30 ECTS credits. To
this end, this module may be taken as part of the compulsory elective section of the entire data science degree programme. From this section (modules DSM-
MI-30x)

, modules totalling 5 ECTS credits must be completed.

content of teaching

The module provides in-depth knowledge of modern deep learning methods, models and training procedures. Building on fundamental concepts of neural networks (see
the module “Introduction to Machine Learning”), current architectures such as Convolutional Neural Networks (CNNs), Recurrent Neural Networks (RNNs), Transformer
models and Graph Neural Networks (GNNs) are covered. Particular emphasis is placed on the theoretical and practical aspects of training, optimisation and generalisation
of deep neural networks.

Students will learn about advanced optimisation and training strategies, including transfer learning techniques, efficient model adaptation (e.g. low-rank adaptation)
and modern regularisation methods. Topics such as hyperparameter tuning, data augmentation and methods for improving generalisation are covered, as are current
insights into overfitting, memorisation and phenomena in very deep models (e.g. double descent).

In addition, generative models (e.g. autoencoders, GANs, diffusion models) are introduced and discussed in terms of their application and theoretical foundations.
Furthermore, approaches to improving the efficiency of large models, such as model compression, pruning and quantisation, are presented.

The modules thus offer a comprehensive overview of current and future developments in the field of deep learning and enable students to understand, train and critically
evaluate complex neural models.
In the tutorials, the approaches are applied in examples.

Learning outcomes

Students ...

... understand the structure, training principles and theoretical foundations of modern deep learning models.
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... can select and apply different architectures (e.g. CNNs, RNNs, Transformers, GNNs) in a targeted manner.
.. have mastered advanced training and optimisation strategies as well as methods for improving generalisation and efficiency.
... can apply generative models both conceptually and in practice, and critically evaluate their results.
... are able to develop, train and evaluate complex neural networks within the context of complete machine learning processes.

Overall, students thus acquire, through real-world problems, the skills to work independently and with methodological depth within a clearly defined specialist area of computer

science.

Structure

Components of the module

Workload (h)
Course Lv Status (P/WP)
No. Category s Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Deep Learning P 30 (2 contact hours) | 60
2 tutorial (in tutorial (in Tutorials on "Deep Learning" P 30 (2 contact hours) | 30
connection with connection with
lecture/seminar) lecture/seminar)

Options within the modules:

None

Examination format

Examination component(s)

Duration/Sco

Organisational link to course No. (if applicable)

Weighting Module

No. MRS/ Type pe mark
Oral examination on (1) and (2).
If there are a large number of participants, the examiner
may set a 90-120-minute written examination instead of an
20-30
1 MAP oral examination; this change to the examination format min 1 100%
will be announced in a suitable manner in good time at the
start of the modules.
Weighting of the module mark towards the overall mark 4.35%
Coursework
No. Type Duration/sco Organisational link to course No. (if
pe applicable)

Solving exercises, presentation and discussion of results”

Two weekly exercise
sheets (1-2 pages in
length), presentation and
discussion 5—

10 minutes per

candidate
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5 Allocation of workload
Attendance Course No. 1 1 credit
(attendance or contact time) .
Course No. 2 1 credit
Coursework (and self-study) SLNo. 1 1 credit
Examination performance (and self-study) Exam No. 1 2 credits
Total credits 5 ECTS
The workload of the module is expressed in credit points. Please note:
o The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.
L If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.
. Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated

through the passing of all examination and coursework requirements that the

learning outcomes have been acquired.
6 Prerequisites
Module-specific entry requirements None

Attendance policy

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency

Usually every 2 years

Person responsible for module

The current module coordinators can be viewed at

https://uni.ms/datascience-mv.

Department 10 — Mathematics and Computer Science
Department 14 —

Earth Sciences

8 Mobility/Recognition

Applicability to other degree programmes

Computer Science (M.Sc.); Mathematics (M.Sc., with a focus on Computer Science), Mathematics (M.Sc.),

Mathematics (BA), Geoinformatics and data science (M.Sc.), Geospatial Technologies (M.Sc.)

Module language(s)

English

Module title in English

Deep Learning

English translation of the module components from field

3

Course No. 1: Deep Learning

Course No. 2: Recitation Sessions on "Deep Learning"

9 Miscellaneous

Admission to the examination is conditional upon the completion of coursework.
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degree programme Data Science (M.Sc.)
Modules Deep Reinforcement Learning
Module number DSM-MI-303
1 Entry requirements
Subject related semester 1st, 2nd or 3rd
Credit points (CP) 5
Total workload (hours) 150
Duration of the module 1 semester
Modules status (P/WP) WP
2 Profile

Aims of the module/integration into the curriculum

The module forms part of the compulsory elective area within the Mathematical and Computational Data Science specialisation of the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must complete modules totalling 30 ECTS credits. To
this end, this module may be taken as part of the compulsory elective area within the core data science area. From this area (modules DSM-MI-30x), modules
totalling

5 ECTS credits must be completed.

content of teaching

The lecture provides an introduction to the theoretical background of reinforcement learning, neural networks and the application of deep reinforcement learning. Current
approaches to deep reinforcement learning are presented, as they have been extensively researched in the field of decision-making in computer games. Furthermore,
recent work on extending these approaches to real-world problems — such as locomotion and grasping in robotics — is covered.

The course begins by introducing fundamental theoretical concepts of reinforcement learning (including Markov decision processes, approximation of value functions and
learning via policy gradients). It then covers the fundamental distinctions within reinforcement learning: first, the distinction between model-free and model-based
methods, as well as related planning-based approaches. In addition, the distinction between online and offline learning approaches is covered. Current work in the field of
deep reinforcement learning, in which deep neural networks are used for function approximation, is discussed, along with its theoretical foundations.

In the tutorials, the approaches are applied in examples.

Learning outcomes

Students ...
... understand the fundamentals and theory of reinforcement learning and sequential (Markov) decision processes,
... are able to classify and understand current approaches and associated learning methods from the field of deep

reinforcement learning,
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... are able to assess the performance of the discussed methods and evaluate them appropriately,

... and can select and apply these methods in a targeted manner to problems in application domains.

3 Structure

Components of the module

Workload (h)
Specification Lv Status (P/WP)
No. Category Course Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Deep Reinforcement Learning P 30 (2 contact hours) | 60
2 tutorial (in tutorial (in Tutorials on "Deep Reinforcement Learning" P 30 (2 contact hours) | 30
connection with connection with
lecture/seminar) lecture/seminar)

Options within the modules:

None

a4 Examination format

Examination component(s)

Duration/Sco Organisational link to course No. (if applicable) Weighting Module
No. MAP/ MTP Type pe mark
Oral examination on (1) and (2).
If there are a large number of participants, the examiner
may set a 90-120-minute written examination instead of an
oral examination; this change to the examination format
will be announced in the first module 20-30
. o,
1 MAP appropriate form. min, 1 100%
Weighting of the module mark in the overall mark 4.35%
Coursework
Organisational links (if
applicable)
Duration/sco to course no.
No. Type pe
fortnightly exercise sheets (1-2 pages in
length), presentation and discussion 5-10
minutes per candidate
Completing exercises, presentation and discussion of results
1 2
5 Allocation of workload
Attendance Course No. 1 1 credit
(attendance or contact time)
Course No. 2 1 credit
Coursework (and self-study) SLNo. 1 1 credit
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Examination performance (and self-study)

PLNo.1

2 credits

Total credits

5 ECTS

The modules’ workload is expressed in credit points. Please note:

o The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework

and examination results.

L If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.

o Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the
learning outcomes have been acquired.
6 Prerequisites
Module-specific entry requirements None

Attendance policy

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency

Usually every 2 years in the winter semester

Person responsible for module/department

The current module coordinators can be found at

https://uni.ms/datascience-mv.

Faculty 10 — Mathematics and Computer Science

8 Mobility/Recognition

Applicability to other degree programmes

data science (M.Sc.), Geospatial Technologies (M.Sc.)

Computer Science (M.Sc.); Mathematics (M.Sc., with a specialisation in Computer Science); Geoinformatics and

Module language(s)

English

Module title in English

Deep Reinforcement Learning

English translation of the module components from field
2

Course No. 1: Deep Reinforcement Learning

Course No. 2: Recitation Sessions on "Deep Reinforcement Learning"

9 Miscellaneous

Reinforcement Learning".

Admission to the examination is subject to the

Only one of the modules “Deep Reinforcement Learning with Practical” or

completion of coursework.

“Deep
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degree programme Data Science (M.Sc.)
Modules Deep Reinforcement Learning (with practical)
Module number DSM-MI-307

1 Entry requirements

Subject related semester 1st, 2nd or 3rd

Credit points (CP) 10

Total workload (hours) 300

Duration of the module 1 semester

Modules status (P/WP) WP

2 Profile

Aims of the module/integration into the curriculum

The module forms part of the compulsory elective area within the Mathematical and Computational Data Science specialisation of the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must complete modules totalling 30 ECTS credits. To
this end, this module may be taken as part of the compulsory elective area within the core Data Science module. Students must complete modules totalling 5
ECTS credits from this area (modules DSM-MI-30x).

content of teaching

The lecture provides an introduction to the theoretical background of reinforcement learning, neural networks and the application of deep reinforcement learning. Current
approaches to deep reinforcement learning are presented, as they have been extensively researched in the field of decision-making in computer games. Furthermore,
recent work on extending these approaches to real-world problems — such as locomotion and grasping in robotics — is covered.

The course begins by introducing fundamental theoretical concepts of reinforcement learning (including Markov decision processes, approximation of value functions and
learning via policy gradients). It then covers the fundamental distinctions within reinforcement learning: first, the distinction between model-free and model-based
methods, as well as related planning-based approaches. In addition, the distinction between online and offline learning approaches is covered. Current work in the field of
deep reinforcement learning, in which deep neural networks are used for function approximation, is discussed, along with its theoretical foundations.

In the tutorials, the approaches are applied in examples.

As part of the practical course, a project in the field of deep reinforcement learning is to be carried out, demonstrating the application of deep neural networks in a

reinforcement learning scenario. To this end, deep neural networks are introduced at the start of the practical course.

This document was automatically translated from German using DeepL — the German original remains legally binding.




2381

Learning outcomes

Students ...

... understand the fundamentals and theory of reinforcement learning and sequential (Markov) decision processes,

... are able to classify and understand current approaches and associated learning methods in the field of deep reinforcement learning,
.. are able to assess the performance of the discussed methods and evaluate them appropriately,

... can select and apply these methods in a targeted manner to problems in application domains

... and learn about coordination and collaboration within a team and integration into a complete system during the practical component.

3 Structure

Components of the module

Workload (h)
Course Lv Status (P/WP)
No. Category Course Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Deep Reinforcement Learning P 30 (2 contact hours) 60
2 tutorial (in tutorial (in Tutorials on "Deep Reinforcement Learning” P 30 (2 contact hours) 30
connection with connection with
lecture/seminar) lecture/seminar)
3 Practical Practical Internship on "Deep Reinforcement Learning" P 30 (2 contact hours 120
per week)
Options within the modules:
None
4 Examination structure
Examination component(s)
Duration/Scope Organisational link to course No. Weighting Module mark
No. MAP/ MTP Type (if applicable)
Oral examination on (1) and (2).
If there are a large number of participants, the
examiner may set a 90-120-minute written
examination instead of an oral examination; this
20-30
1 MTP change to the examination format will be announced in min 1 67%
a suitable manner in good time at the start of the
modules.
Individual exam:
Oral presentation of the practical work results; the 10—
examination may be conducted as a group 20 mins; group
examination: 5—
examination. This will be announced by the lecturer 10 mins per
5 MTP at the start of the course. candidate 3 33%
Weighting of the module mark in the overall mark 8.70%
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Coursework

No. Type

Duration/scope Organisational link to course No. (if

applicable)

Fortnightly exercise
sheets (1-2 pages in
length), presentation and
discussion 5—

10 minutes per

candidate
Completing practice exercises, presentation and discussion of results
1 2
5 Allocation of workload
Course No. 1 1 credit
Attendance
(contact hours) Course No. 2 1 credit
Course No. 3 1 credit
Coursework (and self-study) SLNo. 1 1 credit
Examination performance (and self-study) PLNo.1 2 credits
PLNo. 2 4 credits
Total credits 10 ECTS

The modules’ workloads are expressed in credit points. Please note:

. The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.

. If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.

L Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the
learning outcomes have been acquired.

6 Prerequisites

Module-specific entry requirements

None

Attendance policy

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency

Usually every 2 years in the winter semester

Person responsible for module/department

The current module coordinators can be found at

. . Department 10 — Mathematics and Computer Science
https://uni.ms/datascience-mv.
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8 Mobility/Recognition

Applicability to other degree programmes

Computer Science (M.Sc.); Mathematics (M.Sc., with a minor in Computer Science); Geoinformatics and data

science (M.Sc.), Geospatial Technologies (M.Sc.)

Module language(s)

English

Module title in English

Deep Reinforcement Learning with Practical Training

English translation of the module components from field
3

Course No. 1: Deep Reinforcement Learning

Course No. 2: Recitation Sessions on "Deep Reinforcement Learning"

Course No. 3: Practical Training on "Deep Reinforcement Learning"

9 Miscellaneous

Students may only enrol in one of the modules “Deep Reinforcement Learning with Practical Training” or “Deep Reinforcement Learning”.

If, in the module “Deep Reinforcement Learning with Practical Training”, only the oral examination or the written examination is passed, the student may switch
to the module “Deep Reinforcement Learning”. This examination result will then be recognised for the module “Deep Reinforcement Learning”.

Admission to the examination is conditional upon the completion of the coursework.
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degree programme Data Science (M.Sc.)
Modules Empirical Security Analysis and Engineering
Module number DSM-MI-323

1 Entry requirements

Subject related semester 1st, 2nd or 3rd

Credit points (CP) 5

Total workload (hours) 150

Duration of the module 1 semester

Modules status (P/WP) WP

2 Profile

Aims of the module/integration into the curriculum

The modules are part of the compulsory elective area of the Mathematical and Computational Data Science specialisation within the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must

totalling 30 ECTS credits must be completed.

content of teaching

This lecture covers key concepts and principles developed by the security community through the application of empirical measurement and analysis methods. Using
relevant research findings and real-world case studies, students will acquire the ability to assess and improve the security of real-world systems. A key focus is on
methods for collecting operational data regarding a system’s security. Further topics include: measuring the security of protocol and service deployments on the internet,
the influence of human factors, the use of active scanning and passive monitoring in relation to network security, web security, mobile security, data protection, and the
application of machine learning in security. Students learn how security components behave in practice and, building on this, how to arrive at technical solutions that are
empirically

verifiable, functional and secure against realistic threats.

Learning outcomes

Students

... can describe key principles of internet-wide measurement and explain their significance for the security analysis of real-world systems.

... can critically evaluate the suitability and limitations of the principles and methods they have learnt, particularly with regard to their application in security-critical

systems

... can independently select relevant methods for recording, measuring and analysing security-relevant technologies, apply them in practice and interpret the results obtained
... can systematically evaluate the measurement data obtained and use it to identify and assess security-relevant aspects of internet technologies

... can independently devise methodological approaches for the measurement and analysis of Internet technologies
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3 Structure

Components of the module

Workload (h)
Syllabus Lv Status (P/WP)
No. Category @i Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Empirical Security Analysis and Engineering p 30 (2 contact hours) 60
Tutorials for "Empirical Security Analysis and
2 tutorial (in tutorial (in Enei - P 30 (2 contact hours) | 30
connection with connection with neineering
lecture/seminar) lecture/seminar)
Options within the modules:
None
4 Examination format
Examination component(s)
Duration/Sco Organisational link to course No. (if applicable) Weighting Module
No. MAP/ MTP Type pe mark
Written examination on (1) and (2)
If there are few participants, the examiner may offer a 25-minute
oral examination instead of a written exam; this change to the
90-120
1 MAP examination format will be announced in a suitable manner in min 1 100%
good time at the start of the modules.
Weighting of the module mark towards the overall mark 4.35%
Coursework
No. Type Duration/sco Organisational link to LV No. (if
pe applicable)
Weekly assignment sheets
(1-2 pages in length),
presentation and
discussion 5—
10 minutes per
candidate
Solving practice problems, presentation and discussion of results”
1 2
5 Allocation of workload
Participation Course No. 1 1 credit
(attendance or contact time)
Course No. 2 1 credit
Coursework (and self-study) SLNo. 1 1 credit
Examination performance (and self-study) PLNo. 1 2 credits
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Total credits 5 ECTS

The modules’ workloads are expressed in credit points. Please note:

L The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.

. If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.
. Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the
learning outcomes have been acquired.
6 Prerequisites
Module-specific entry requirements None
Attendance policy Attendance at courses is strongly recommended.
7 Modules schedule
Frequency Usually every year in the winter semester
The current module coordinators can be found at
. . X Department 10 — Mathematics and Computer Science
Person responsible for module/department https://uni.ms/datascience-mv.
8 Mobility/Recognition
Applicability to other degree programmes Computer Science (M.Sc.); Mathematics (M.Sc., with a minor in Computer Science); Geoinformatics and data
science (M.Sc.), Geospatial Technologies (M.Sc.)
Module language(s) English
Module title in English Empirical Security Analysis and Engineering

Course No. 1: Empirical Security Analysis and Engineering

English translation of the module components from field
3 Course No. 2: Recitation Sessions on "Empirical Security Analysis and Engineering"

9 Miscellaneous

Only one of the modules “Empirical Security Analysis and Engineering (with practical)” and
“Empirical Security Analysis and Engineering”.

Admission to the examination is subject to the completion of coursework.
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degree programme Data Science (M.Sc.)
Modules Empirical Security Analysis and Engineering (with practical)
Module number DSM-MI 338

1 Entry requirements

Subject related semester 1st, 2nd or 3rd

Credit points (CP) 10

Total workload (hours) 300

Duration of the module 1 semester

Modules status (P/WP) WP

2 Profile

Aims of the module/integration into the curriculum

The modules are part of the compulsory elective area of the Mathematical and Computational Data Science specialisation within the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must

totalling 30 ECTS credits must be completed.

content of teaching

This lecture covers key lessons and principles that the security community has developed through the application of empirical measurement and analysis methods.
Drawing on relevant research findings and real-world case studies, students will acquire the ability to assess and improve the security of real-world systems. A key focus is
on methods for collecting operational data on system security. Further topics include: measuring the security of protocol and service deployments on the internet, the
influence of human factors, the use of active scanning and passive monitoring in relation to network security, web security, mobile security, data protection, and the
application of machine learning in security. Students learn how security components behave in practice and, building on this, how to arrive at technical solutions that are
empirically verifiable, functional and secure against realistic threats.

In the research placement, students set themselves a challenging task with a high research component and solve it in a scientifically sound manner.

Learning outcomes

Students

... can describe key principles of internet-wide measurement and explain their significance for the security analysis of real-world systems.

... can critically evaluate the suitability and limitations of the principles and methods they have learnt, particularly with regard to their application in security-critical

systems

... can independently select relevant methods for recording, measuring and analysing security-relevant technologies, apply them in practice and interpret the results obtained
... can systematically evaluate the measurement data obtained and use it to identify and assess security-relevant aspects of internet technologies

... can independently devise methodological approaches for the measurement and analysis of Internet technologies

... can independently design, develop and implement methodological approaches for measuring and analysing Internet technologies
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... can conduct an independent empirical study on security-relevant technology in a scientifically sound manner and contextualise the results obtained in
relation to current scientific literature

3 Structure

Components of the module

Workload (h)
Course Lv Status (P/WP)
No. Category Course Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Empirical Security Analysis and Engineering p 30 (2 contact hours) 60
Tutorials on "Empirical Security Analysis and
2 tutorial (in tutorial (in Engineering" P 30 (2 contact hours 30
connection with connection with per week)
lecture/seminar) lecture/seminar)
Internship on "Empirical Security Analysis and
3 Practical Practical . N P 30 (2 contact hours 120
Engineering
per week)

Options within the modules:

None
a4 Examination format
Examination component(s)
B MAP/ MTP Type z:;ation/Sc Organisational link to course No. (if applicable) Weighting Module mark
Written examination on (1) and (2)
If there are few participants, the examiner may
offer a 25-minute oral examination instead of a
written exam; this change to the examination
90-120
1 MTP format will be announced in a suitable manner in i, 1 67%
good time at the start of the modules.
2 MTP Presentation of the internship results 20 mins 3 33%
Weighting of the module mark in the overall mark 8.70%
Coursework
No. Type Duration/scope Organisational link to course No. (if
applicable)
Weekly assignment sheets (1-2
pages in length), presentation
Solving exercises, presentation and discussion of results” . X
1 and discussion 5-10 2
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minutes per
candidate
5 Allocation of workload
Course No. 1 1LpP
Attendance
(attendance or contact time) Course No. 2 1LP
Course No. 3 1 credit
Coursework (and self-study) SLNo. 1 1 credit
SLNo. 2 3 credits
Examination requirements (and self-study) PLNo. 1 2 credits
PLNo. 2 1 credit
Total credits 10 ECTS
The modules’ workload is expressed in credit points. Please note:
. The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.
. If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.
L Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated

through the passing of all examination and coursework requirements that the

learning outcomes have been acquired.

6 Prerequisites

Module-specific entry requirements

None

Attendance policy

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency

Usually every year in the winter semester

Person responsible for module/department

The current module coordinators can be found at

https://uni.ms/datascience-mv.

Department 10 — Mathematics and Computer Science

8 Mobility/Recognition

Applicability to other degree programmes

Computer Science (M.Sc.); Mathematics (M.Sc., with a minor in Computer Science);

Geoinformatics and Data Science (M.Sc.), Geospatial Technologies (M.Sc.)

Module language(s)

English

Module title in English

Empirical Security Analysis and Engineering with Practical Training

English translation of the module components from Field

8

Course No. 1: Empirical Security Analysis and Engineering

Course No. 2: Recitation Sessions on "Empirical Security Analysis and Engineering"

"

Course No. 3: Practical Training on "Empirical Security Analysis and Engineering"
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Miscellaneous

Only one of the modules “Empirical Security Analysis and Engineering (with practical training)” and
"Empirical Security Analysis and Engineering".

If, in the module “Empirical Security Analysis and Engineering (with practical training)”, only the written or oral examination is passed, the student may switch to
the module “Empirical Security Analysis and Engineering”. This examination result will then be recognised for the module “Empirical Security Analysis and
Engineering”.

Admission to the examination is conditional upon the completion of the required coursework.
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degree programme Data Science (M.Sc.)
Modules Supplementary Module in Computer Science (short) A
Module number DSM-MI-324

1 Basic data

Subject related semester 1st, 2nd or 3rd

Credit points (CP) 5

Total workload (hours) 150

Duration of the module 1 semester

Modules status (P/WP) WP

2 Profile

Aims of the module/integration into the curriculum

The modules are part of the compulsory elective area of the Mathematical and Computational Data Science specialisation within the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must

totalling 30 ECTS credits must be completed.

content of teaching

A current or classic topic from the field of computer science (e.g. from the Department of Computer Science, the Department of Geoinformatics) with a connection to data
science is presented in the lecture and explored in greater depth in the tutorials (in connection with the lecture/seminar)

This module serves to integrate courses into the curriculum that may be offered only once or
irregularly, e.g. because the lecturer is not permanently available. The specific content covered can be found in the course description for the respective course in the course

catalogue.

Learning outcomes

Students ...

... have gained an overview of the subject area covered in the lecture.

... understand the key concepts and can place new scientific findings within the current state of research.
... are familiar with key findings and can apply the techniques of the subject area to specific problems.

... are prepared to read and understand original academic literature in this subject area

understand.

3 Structure

Components of the module

Workload (h)
Curriculum Lv Status (P/WP)
b=, Category Course Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Supplementary lecture in Computer Science WP 30 (2 contact hours | 60
per week)
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Tutorials on
2 tutorial (in tutorial (in Supplementary Lecture in Computer Science WP 30 (2 contact hours 30
connection with connection with per week)
lecture/seminar) lecture/seminar)
3 Lecture Lecture Supplementary lecture in Computer Science wp 45 (3 contact hours 15
per week)
Tutorials for the supplementary lecture in Computer
4 tutorial (in tutorial (in . WP 15 (1 contact hour) 30
N . . . Science
connection with connection with
lecture/seminar) lecture/seminar)
Options within the modules:
None
4 Examination format
Examination component(s)
Duration/Sco Organisational link to course No. (if applicable) Weighting Module
No. MAP/MTP | 1,0 pe mark
Written examination on (1) and (2)
If there are few participants, the examiner may
offer a 20- to 30-minute oral examination
instead of a written exam; this change to the
examination format will be announced in a 90-120
1 MAP ) , ) min. lor3 100%
suitable manner in good time at the start of
the modules.
Weighting of the module mark towards the overall mark 4.35%
Coursework
if applicable
Duration/scope
No. Type Organisational link to course No.

Completion of exercises, as well as the presentation and discussion of
results, is required to an extent specified by the lecturer.

Weekly assignment sheets (1-2 pages in
length), presentation and discussion: 5-10

minutes per student

1 2o0r4
5 Allocation of workload
Course No. 1 1 credit
Attendance Course No. 2 1 credit
(coptacEhetie) Course No. 3 1.5 credits
Course No. 4 0.5 credits
Coursework (and self-study) SLNo. 1 1 credit
Examination performance (and self-study) PLNo. 1 2 credits
Total credits 5 ECTS
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The modules’ workload is expressed in credit points. Please note:

. The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework

and examination results.

° If time has been allocated for self-study (e.g. preparation for and follow-up on lectures, etc.) that is not directly related to examinations or coursework,
this time is nevertheless counted towards the module’s requirements.

o Credit points for the module are o

nly awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated

through the successful completion of all examinations and coursework that the

learning outcomes have been acquired.
6 Prerequisites
Module-specific entry requirements None

Attendance policy

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency

Irregular

Person responsible for module/department

Department 10 — Mathematics and

The current module coordinators can be viewed at Computer Science

https://uni.ms/datascience-mv.

Department 14 — Earth

Sciences

8 Mobility/Recognition

Applicability to other degree programmes

Computer Science (M.Sc.); Mathematics (M.Sc., with a minor in Computer Science); Geoinformatics and data

science (M.Sc.), Geospatial Technologies (M.Sc.)

Module language(s)

English

Module title in English

Selected Topics in Computer Science (small) A

English translation of the module components from field
3

Course No. 1: Lecture on Selected Topics in Computer Science

Course No. 2: Recitation Sessions on "Selected Topics in CS"

Course No. 3: Lecture on Selected Topics in Computer Science

Course No. 4: Recitation Sessions on "Selected Topics in CS"

9 Miscellaneous

If courses from other degree programmes a
registration and withdrawal procedures, compi

re selected as part of this module, the relevant examination regulations in their current version shall apply to
ulsory attendance, and participation in and passing of coursework and examinations.

Admission to the examination is conditional upon the successful completion of the coursework.
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degree programme Data Science (M.Sc.)
Modules Supplementary Module in Computer Science (short) B
Module number DSM-MI-325

1 Basic data

Subject related semester 1st, 2nd or 3rd

Credit points (CP) 5

Total workload (hours) 150

Duration of the module 1 semester

Modules status (P/WP) WP

2 Profile

Aims of the module/integration into the curriculum

The modules are part of the compulsory elective area of the Mathematical and Computational Data Science specialisation within the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must

totalling 30 ECTS credits must be completed.

content of teaching

A current or classic topic from the field of computer science (e.g. from the Institute of Computer Science, the Institute of Geoinformatics) with a connection to data science is
presented in the lecture and explored in greater depth in the tutorials (in connection with the lecture/seminar).

These modules serve to integrate courses into the curriculum that can only be offered once or on an irregular basis, e.g. because the lecturer is not permanently available. The
specific content covered can be found in the announcement for the respective

in the course catalogue.

Learning outcomes

Students ...

... have gained an overview of the subject area covered in the lecture.

... understand the key concepts and can situate new scientific findings within the current state of research.
... are familiar with key findings and can apply the techniques of the subject area to specific problems.

... are prepared to read and understand original academic literature in this subject area

understand.
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3 Structure

Components of the module

Workload (h)
Curriculum Lv Status (P/WP)
No. Category @ Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Supplementary lecture in Computer Science P 30 (2 contact hours) 60
Tutorials for the supplementary lecture in Computer
2 tutorial (in tutorial (in sci P 30 (2 contact hours) 30
connection with connection with clence
lecture/seminar) lecture/seminar)
3 Lecture Lecture Supplementary lecture in Computer Science WP 45 (3 contact hours 15
per week)
Tutorials for supplementary lecture
4 tutorial (in tutorial (in Computer Science wpP 15 (1 contact hour) 30
connection with connection with
lecture/seminar) lecture/seminar)
Options within the modules:
None
a4 Examination format
Examination component(s)
Duration/Scope Organisational link to course No. (if applicable) Weighting Module mark
No. MAP/MTP | 1yn0
Written examination on (1) and (2)
If there are few participants, the examiner may
offer a 20- to 30-minute oral examination
instead of a written exam; this change to the
examination format will be announced in a
suitable manner in good time at the start of
the modules
90-120
1 MAP min. lor3 100%
Weighting of the module mark in the overall mark 4.35%

Coursework
No. Type Duration/sco Organisational link to course No. (if
pe applicable)
Weekly assignment sheets
(1-2 pages in length),
The course requirements will be announced in good time and in an appropriate manner at presentation and !
the start of the modules. As a rule, thlS(an0|VES completing exercise tasks and presenting and discussion: 5-10 minutes
discussing the results to an extent specified by the lecturer. per
1 candidate Jord
5 Allocation of workload
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Course No. 1 1 credit
Attendance Course No. 2 1 credit
(contact hours)
Course No. 3 1.5 credits
Course No. 4 0.5 credits
Coursework (and self-study) SLNo. 1 1 credit
Examination performance (and self-study) PLNo. 1 2 credits
Total credits 5 ECTS
The module’s workload is expressed in credit points. Please note:
. The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.
. If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.
L Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated

through the passing of all examination and coursework requirements that the

learning outcomes have been achieved.

6 Prerequisites

Module-specific entry requirements

None

Attendance policy

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency

Irregular

Person responsible for module/department

The current module coordinators can be viewed at

https://uni.ms/datascience-mv.

Department 10 — Mathematics and Computer
Science

Department 14 —

Earth Sciences

8 Mobility/Recognition

Applicability to other degree programmes

data science (M.Sc.), Geospatial Technologies (M.Sc.)

Computer Science (M.Sc.); Mathematics (M.Sc., with a specialisation in Computer Science); Geoinformatics and

Module language(s)

English

Module title in English

Selected Topics in Computer Science (small) B

English translation of the module components from field
3

Course No. 1: Lecture on Selected Topics in Computer Science

Course No. 2: Recitation Sessions on "Selected Topics in CS"

Course No. 3: Lecture on Selected Topics in Computer Science

Course No. 4: Recitation Sessions on "Selected Topics in CS"

9 Miscellaneous

registration and withdrawal procedures, comp

ulsory attendance and

If courses from other degree programmes are offered as part of this module, the relevant examination regulations in their current version shall apply to the
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and passing the coursework and examinations.

Admission to the examination is conditional upon the successful completion of the coursework.
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degree programme Data science (M.Sc.)
Modules Supplementary Module in Computer Science (extended) A
Module number DSM-MI-326

1 Basic data

Subject related semester 1st, 2nd or 3rd

Credit points (CP) 10

Total workload (hours) 300

Duration of the module 1 semester

Modules status (P/WP) WP

2 Profile

Aims of the module/integration into the curriculum

The modules are part of the compulsory elective area of the Mathematical and Computational Data Science specialisation within the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must

totalling 30 ECTS credits must be completed.

content of teaching

A current or classic topic from the field of computer science (e.g. from the Institute of Computer Science, the Institute of Geoinformatics) with a connection to data science is
presented in the lecture and explored in greater depth in the tutorials (in connection with the lecture/seminar).

These modules serve to integrate courses into the curriculum that can only be offered once or on an irregular basis, e.g. because the lecturer is not permanently available. The
specific content covered can be found in the announcement for the respective

course in the course catalogue.

Learning outcomes

Students ...

.. have an in-depth understanding of the subject area, including advanced methods, theoretical approaches and current research questions.
... are able to critically analyse original academic literature and develop their own research questions within the subject area.

... are able to independently apply concepts and techniques from the subject area to new and complex problems.

... can contextualise, reflect on and present and discuss results in an academic format.

3 Structure

Components of the module

Workload (h)
Course Lv Status selfstudy (h
No. Category Course Course (P/WP) Contact hours SlEsd(b)
(h)/sws
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1 Lecture Lecture Supplementary lecture in Computer Science P 60 (4 contact hours | 120
per week)
Tutorials for the supplementary lecture in Computer
2 tutorial (in tutorial (in P 30 (2 contact hours 90

connection with
lecture/seminar)

N " Science
connection with

lecture/seminar)

per week)

Options within the modules:

None

Examination format

Examination component(s)

B, MAP/ MTP Type Duration/Scope Organisational link to course No. (if applicable) Weighting Module mark
Written examination on (1) and (2)
If there are few participants, the examiner may
offer a 20- to 30-minute oral examination
instead of a written examination; this change
120-
to the examination format will be announced 180
1 MAP . 1 100%
in a suitable manner in good time at the start min.
of the modules.
Weighting of the module mark in the overall mark 8.70%
Coursework
if applicable
Duration/sco
No. Type pe Organisational link to course No.

Weekly
assignment
sheets (1-2 pages
in length),
presentation and
discussion 5-10
minutes per
The course requirements will be announced in good time and in an appropriate manner at the start of candidate
the modules. As a rule, this involves completing exercise tasks as well as presenting and discussing the
results to an extent specified by the lecturer.
1 2
5 Allocation of workload
Attendance Course No. 1 2 credits
(contact hours)
Course No. 2 1 credit
Coursework (and self-study) SLNo. 1 3 credits
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Examination performance (and self-study) Exam No. 1 4 credits

Total credits 10 ECTS

The modules’ workload is expressed in credit points. Please note:

o The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.

L If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.

o Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the
learning outcomes have been acquired.
6 Prerequisites
Module-specific entry requirements None
Attendance policy Attendance at courses is strongly recommended.
7 Modules schedule
Frequency Irregular
Department 10 — Mathematics and Computer Science
The current module coordinators can be viewed at Department 14 —
Person responsible for module/department https://uni.ms/datascience-mv. Earth Sciences
8 Mobility/Recognition
Applicability to other degree programmes Computer Science (M.Sc.); Mathematics (M.Sc., with a specialisation in Computer Science); Geoinformatics and
data science (M.Sc.), Geospatial Technologies (M.Sc.)
Module language(s) English
Module title in English Selected Topics in Computer Science (large) A
English translation of the module components from field Course No. 1: Lecture on Selected Topics in Computer Science
3 Course No. 2: Recitation Sessions on "Selected Topics in CS"
9 Miscellaneous

If courses from other degree programmes are offered as part of this module, the relevant examination regulations in their current version shall apply to
registration and withdrawal procedures, compulsory attendance, and participation in and passing of coursework and examinations.

Admission to the examination is conditional upon the successful completion of the coursework.
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degree programme Data Science (M.Sc.)
Modules Supplementary Module in Computer Science (extended) B
Module number DSM-MI-327

1 Basic data

Subject related semester 1st, 2nd or 3rd

Credit points (CP) 10

Total workload (hours) 300

Duration of the module 1 semester

Modules status (P/WP) WP

2 Profile

Aims of the module/integration into the curriculum

The modules are part of the compulsory elective area of the Mathematical and Computational Data Science specialisation within the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must

totalling 30 ECTS credits must be completed.

content of teaching

A current or classic topic from the field of computer science (e.g. from the Institute of Computer Science, the Institute of Geoinformatics) with a connection to data science is
presented in the lecture and explored in greater depth in the tutorials (in connection with the lecture/seminar).

These modules serve to integrate courses into the curriculum that can only be offered once or on an irregular basis, e.g. because the lecturer is not permanently available. The
specific content covered can be found in the announcement for the respective

course in the course catalogue.

Learning outcomes

Students ...

.. have an in-depth understanding of the subject area, including advanced methods, theoretical approaches and current research questions.
... are able to critically analyse original academic literature and develop their own research questions within the subject area.

... are able to independently apply concepts and techniques from the subject area to new and complex problems.

... can contextualise, reflect on and present results in an academic format, and

discuss them.

3 Structure

Components of the module

Workl h
Course Lv Status orkloadiih)
No. Course
Category Course (P/WP) Contact hours (h)/SWS | Self-study (h)
1 Lecture Lecture Supplementary lecture in Computer Science P 60 (4 contact hours 120
per week)
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2 tutorial (in
connection with
lecture/seminar)

tutorial (in
connection with
lecture/seminar)

Tutorials on

Supplementary Lecture in Computer Science P

per week)

30 (2 contact hours | 90

Options within the modules:

None
4 Examination format
Examination component(s)
Duration/Sco Organisational link to course No. (if applicable) Weighting Module
No. MAP/MTP | 1,00 pe mark
Written examination on (1) and (2)
If there are few participants, the examiner may
offer a 20- to 30-minute oral examination
instead of a written examination; this change
to the examination format will be announced
in a suitable manner in good time at the start
of the modules 120~
180 "
1 MAP min 1 100%
Weighting of the module mark in the overall mark 8.70%
Coursework
Organisational details (if
Duration/scope licabl
No. Type geeicaee)

Link to course No.

The course requirements will be announced in good time and in an appropriate
manner at the start of the modules. As a rule, this involves completing practice

exercises and presenting and discussing the results to an extent specified by the

Weekly assignment sheets (1-2 pages in
length), presentation and discussion: 5-10
minutes per student

1 2
lecturer.
5 Allocation of workload
Attendance Course No. 1 2 credits
(contact hours)
Course No. 2 1 credit
Coursework (and self-study) SLNo. 1 3 credits
Examination performance (and self-study) Exam No. 1 4 credits
Total LP 10 credits
The modules’ workload is expressed in credit points. Please note:
. The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework

and examination results.
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. If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.

° Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the

learning outcomes have been acquired.

6 Prerequisites

Module-specific entry requirements

None

Attendance policy

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency

Irregular

Person responsible for module/department

Department 10 — Mathematics and Computer Science

The current module coordinators can be viewed at Department 14 —

https://uni.ms/datascience-mv. Earth Sciences

8 Mobility/Recognition

Applicability to other degree programmes

Computer Science (M.Sc.); Mathematics (M.Sc., with a specialisation in Computer Science); Geoinformatics and

data science (M.Sc.), Geospatial Technologies (M.Sc.)

Module language(s)

English

Module title in English

Selected Topics in Computer Science (large) B

English translation of the module components from field

5]

Course No. 1: Lecture on Selected Topics in Computer Science

Course No. 2: Recitation Sessions on "Selected Topics in CS"

9 Miscellaneous

If courses from other degree programmes are offered as part of this module, the relevant examination regulations in their current version shall apply to
registration and withdrawal procedures, compulsory attendance, and participation in and passing of coursework and examinations.

Admission to the examination is conditional upon the successful completion of the coursework.
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degree programme Data Science (M.Sc.)
Modules Human Computer Interaction
Module number DSM-MI-328
1 Basic information
Subject related semester 1st, 2nd or 3rd
Credit points (CP) 5
Total workload (hours) 150
Duration of the module 1 semester
Modules status (P/WP) WP
2 Profile

Aims of the module/integration into the curriculum

The modules are part of the compulsory elective area of the Mathematical and Computational Data Science specialisation within the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must

totalling 30 ECTS credits must be completed.

content of teaching

The Human-Computer Interaction (HCI) course teaches fundamental concepts and methods for the design and evaluation of interactive systems. Students gain a sound
understanding of the principles of human interaction with technology and learn to develop user-friendly interactive systems and systematically evaluate their usability.

The course consists of a 90-minute lecture and a 90-minute tutorial (in connection with lecture/seminar) per week and is divided into four thematic areas:
® Fundamentals of HCl and the psychology of human interaction,
® Design of interactive systems,
® Evaluation of the usability of interactive systems,

® Relevant case studies from human-computer interaction.

In the accompanying practical tutorials, students apply the theoretical content in practice, develop their own design solutions and evaluate these using established criteria.
Assessment takes place via a portfolio, with a graded submission for each of the four

subject areas.

Learning outcomes

Students ...
... understand key concepts of human-computer interaction as well as the psychological foundations of human information processing,
... can apply principles and methods of design and evaluation of interactive systems to develop user-friendly technologies,
... and are able to systematically evaluate the usability of interactive systems and transfer design solutions to new application contexts.
Overall, students thus acquire, through real-world problem-solving, skills in

working independently and with methodological depth within a clearly defined specialist area of (geo-)informatics.

This document was automatically translated from German using DeepL — the German original remains legally binding.




2405

3 Structure

Components of the module

Workload (h)
Specification Lv Status (P/WP)
No. Category (@D Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Human-Computer Interaction P 30 (2 contact hours) 30
2 tutorial (in tutorial (in Tutorials on "Human-Computer Interaction” P 30 (2 contact hours) | 60
connection with connection with
lecture/seminar) lecture/seminar)
Options within the modules:
None
4 Examination format
Examination component(s)
Organisational link to course, if
licabl
MAP/ MTP Duration/Scope D Weighting Module
No. Type No. e
Final module assessment in the form of a portfolio comprising four
topic-based assignments spread across the semester. These consist of
written or graphical reports (2-5 pages) and/or presentations (5-15
minutes) on the content of (1) and (2).
Note on the examination format: If there are a large number of A total of 4 assignments of
participants, a written examination (60-90 minutes) may be held as| 2-5 pages or lecture
an alternative. Any change to the examination format will be recordings of 5-15 minutes
announced in good time at the start of the modules
In the case of an exam: 60—
90 minutes
1 MAP 1 100%
Weighting of the module mark towards the final mark 4.35%
Coursework
Organisational
link to course, if
applicable
Duration/sco No.
No. Type pe
1 None
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5 Allocation of the workload
Attendance Course No. 1 1 credit
(contact hours)
Course No. 2 1 credit
Coursework (and self-study)
Examination performance (and self-study) PLNo. 1 3 credits
Total credits 5 ECTS

The modules’ workload is expressed in credit points. Please note:

. The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination performance.

° The workload for the portfolio tasks is designed to take a total of approx. 60 hours (2 credits). The sub-tasks include, amongst other things,
independent study of specialist literature, the preparation of presentations, practical tasks such as the evaluation of a mock-up, and the corresponding
documentation.

o If time has been allocated for self-study (e.g. preparation for and follow-up on lectures, etc.) that is not directly related to examination or coursework,
this is nevertheless counted towards the module’s requirements.

. The credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examinations and coursework that the
learning outcomes have been acquired.

6 Prerequisites
Module-specific entry requirements None

Attendance policy

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency/Schedule

in the summer semester

Person responsible for module/department

The current module coordinators can be viewed at

Department 14 — Earth Sciences
https://uni.ms/datascience-mv. P

8 Mobility/Recognition

Applicability to other degree programmes Geoinformatics and Data Science (M.Sc.), Geospatial Technologies (M.Sc.)

Module language(s)

English

Module title in English Human Computer Interaction

English translation of the module components from field

3

Course No. 1: Human Computer Interaction

Course No. 2: Recitation Sessions on "Human Computer Interaction"

9 Miscellaneous
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degree programme

Data Science (M.Sc.)

Modules

Inverse Problems and Computer Vision

Module number

DSM-MI-329

1 Prerequisites

Subject related semester 1st, 2nd or 3rd
Credit points (CP) 10

Total workload (hours) 300

Duration of the module 1 semester
Modules status (P/WP) WP

2 Profile

Aims of the module/integration into the curriculum

The modules form part of the compulsory elective area within the Mathematical and Computational Data Science specialisation of the data science degree programme.

Students who have chosen the Computational and Mathematical Data Science specialisation must complete modules totalling 30 ECTS credits. The modules are designed

to introduce students to current research trends in the field of modelling and simulation. Successful completion of the modules provides the academic foundation

required to write a Master’s thesis in a field of applied mathematics.

content of teaching

Methods from the field of mathematical modelling and the simulation of mathematical models, as well as their application.

(The content may vary significantly depending on the choice of courses.)

Learning outcomes

Students will have acquired

a selection of the following skills. They

L are familiar with a problem-specific selection of modelling approaches,
L are familiar with a problem-specific selection of numerical methods,
L can analyse these models and methods and prove their properties,
L are able to evaluate the suitability of various methodological approaches in relation to specific problems,
L have developed their programming skills and
° are able to implement advanced numerical methods independently.
3 Structure

Components of the module

Workload (h)
Course Lv Status
No. Course P/WP! Contact hours (h)/sws | Self-study (h)
Category Course (P/WP)
1 Lecture Lecture Inverse problems and P 60 (4 contact hours) | 150
Computer Vision
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Tutorials on “Inverse
problems and Computer
2 tutorial (in tutorial (in P 30 (2 contact hours) | 60
connection with connection with Vision”
lecture/seminar) lecture/seminar)

Options within the modules:

As a rule, a lecture with a tutorial (in connection with a lecture/seminar) worth 10 ECTS credits should be selected from the field of “Modelling and Simulation”, for
example:

° Inverse Problems

L Theory of Non-linear Optimisation

° Numerical Optimisation (in Machine Learning)
. Theory of Inverse Problems

L Mathematics of Computer Vision

Alternatively, students may also take a seminar and a further course (lecture, practical, etc.) totalling 10 ECTS credits.

The module coordinator may approve further courses with a suitable subject focus; these will then be marked in the course catalogue.

Important: No courses may be selected whose content overlaps with courses that have already been credited during the Bachelor’s phase or in another module of the data

science master course.

4 Examination structure
Examination component(s)
Duration/Scope Organisational link to course No. (if applicable) Weighting Module
No. MAP/MTP | Type mark
120-180
min. written
: - : exam or 30
Written or oral examination covering the lecture and the min. oral
tutorials (in connection with a seminar). Alternatively, a seminar .
aper may be set exam or term
P : paper 10—
20 pp.
Any changes to the examination format will be announced in a
1 MAP timely manner at the start of the modules. 1 100%
Weighting of the module mark towards the overall mark 8.70%
Coursework
Organisational link to course, if
) applicable
Duration/sco
No. Type pe No.
Weekly assignment sheets (1—
2 pages in length),
presentation and discussion:
Completion of tutorial tasks and project tasks; this includes presentation and discussion of the . .
1 results 5-10 minutes per candidate 5
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5 Allocation of workload

Course No. 1 2 credits
Attendance

(contact hours)

Course No. 2 1 credit
Coursework (and self-study) SLNo. 1 5 ECTS
Examination performance (and self-study)

Exam No. 1 2 credits
Total credits 10 ECTS

The workload of the module is expressed in credit points. Please note:

° The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.

o If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.

. Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the

learning outcomes have been achieved.

6 Prerequisites

Module-specific entry requirements None

Attendance policy Attendance at courses is strongly recommended.

7 Modules schedule

Frequency At least every winter semester, usually every semester.

The current module coordinators can be found at

Department 10 — Mathematics and Computer Science

Person responsible for module https://uni.ms/datascience-mv.

8 Mobility/Recognition

Applicability to other degree programmes Mathematics (M.Sc.); Computer Science (M.Sc.)

Module language(s) English

Module title in English Inverse Problems and Computer Vision

Course No. 1: Lecture Inverse Problems and Computer Vision
English translation of the module components from Field P

3 Course No. 2: Tutorial on “Inverse Problems and Computer Vision”

9 Other

Knowledge of programming in Python, as well as knowledge of basic numerical methods for solving linear and non-linear systems of equations, is strongly
recommended.
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This module provides important foundations recommended for a Master’s thesis in the field of numerical mathematics.
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degree programme Data Science (M.Sc.)
Modules Computer Science Seminar
Module number DSM-MI-330

1 Basic data

Subject related semester 1st, 2nd or 3rd
Credit points (CP) 5

Total workload (hours) 150

Duration of the module 1 semester
Modules status (P/WP) WP

2 Profile

Aims of the module/integration into the curriculum

The modules form part of the compulsory elective area within the Mathematical and Computational Data Science specialisation of the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must complete modules totalling 30 ECTS credits.
The Computer Science Seminar module specifically promotes students’ abilities to engage with academic literature, to present complex computer science
content appropriately in both written and oral form, and to discuss complex computer science issues. It thus serves as important preparation for the

Master’s thesis and can also prepare students for this in terms of content.

content of teaching

The course organiser, usually a lecturer from the field of computer science (e.g. the Institute of Computer Science, the Institute of Geoinformatics), selects an area of
computer science for the seminar and compiles a series of topics from this area to be covered in the seminar. For each topic, they select one or more original articles. Each
student chooses one of these topics and, using the original literature provided, familiarises themselves with the given topic largely independently. In doing so, they critically
engage with the content of the original literature and research and study further literature that is necessary for understanding or that rounds off their understanding. In a
written paper, the participant presents an overview of the topic in their own words and presents and discusses the topic in a lecture to the other students and the seminar
supervisors. They attend the lectures given by the other students and actively participate in the discussions on the other topics.

When familiarising themselves with the topic, writing the paper and preparing the presentation, participants are supported by a supervisor from the working group of the
respective course organiser. At the discretion of the respective course organiser, a seminar may also include additional components introducing academic research
methods. Depending on the topic, participants may also be required to

Learning outcomes
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Students ...

... learn to familiarise themselves largely independently with a challenging academic topic in the field of computer science,
... critically engage with the content of academic publications and research and obtain the necessary literature.
... learn to present complex academic computer science content appropriately in written and oral

and discuss such content in a professional manner.

3 Structure

Components of the module

Course Lv Status (P/WP) Workload (h)
No. Course
cateeery course Contact hours (h)/SWS | Self-study (h)
1 Seminar Seminar Computer Science Seminar P 30 (2 contact hours 120
per week)

Options within the modules:

None

a4 Examination format

Examination component(s)

Duration/Scope Organisational link to course No. (if Weighting Module
MAP/ MTP
No. / Type applicable) mark
R R R 30-45 min. presentation, 10—
1 MAP Seminar presentation and seminar paper 1 100%
20-page paper
Weighting of the module mark in the overall mark 4.35%
Coursework
No. Type Duration/scope Organisational link to course No. (if
applicable)
1 None
5 Allocation of workload
Attendance
Course No. 1 1 credit
(contact hours)
Coursework (and self-study)
Examination requirements (and self-study) Course No. 1 4 credits
Total credits 5 ECTS
The modules’ workloads are expressed in credit points. Please note:
° The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.
L If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or

coursework, this is nevertheless allocated to the course.

. Credit points for the module will only be awarded once the module has been

has been successfully completed, i.e. by passing all examinations and
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academic requirements

have been demonstrated , that the the modules have been acquired.

Module-specific entry requirements

None

Attendance policy

Attendance at courses is strongly recommended.

Frequency

Usually every semester

Person responsible for module/Department

The current module coordinators can be found at
https://uni.ms/datascience-mv Department 10 — Mathematics and Computer
Science; Department 14

- Earth Sciences

Applicability to other degree programmes

Computer Science (M.Sc.); Mathematics (M.Sc., with a minor in Computer Science); Geoinformatics and data

science (M.Sc.), Geospatial Technologies (M.Sc.)

Module language(s)

English

Module title in English

Computer Science Seminar

English translation of the module components from field

Course No. 1: Computer Science Seminar
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degree programme

Data Science (M.Sc.)

Modules

Mathematical Statistics and its Applications

Module number

DSM-MI-331

1 Entry requirements

Subject related semester 1st, 2nd or 3rd
Credit points (CP) 10

Total workload (hours) 300

Duration of the module 1 semester
Modules status (P/WP) WP

2 Profile

Aims of the module/integration into the curriculum

The modules are part of the compulsory elective section of the Mathematical and Computational Data Science specialisation within the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must complete modules totalling 30 ECTS credits.

The modules are designed to introduce students to current research trends in the field of

mathematical statistics. Successful completion of the module provides the academic foundation required to write a Master’s thesis in a field of mathematical

statistics.

content of teaching

Mathematical Statistics and its Applications
(The content may vary significantly depending on the choice of courses.)

Learning outcomes

Students will be able to ...

... explain key concepts and results in mathematical statistics.

... apply statistical methods to real and simulated data.

... analyse and evaluate the strengths and limitations of various methods.
.. understand and contextualise research in mathematical statistics.

... select and use appropriate statistical tools to solve specific problems.

3 Structure

Components of the module

Workload (h)
Course LV Status (P/WP)
Self-study (h)
No. Category (@ Course Contact hours (h)/Sws | >el-study
1 Lecture Lecture Statistics and its applications P 60 (4 contact hours 150
per week)
2 tutorial (in tutorial (in Tutorials on ‘Statistics and its Applications’ P 30 (2 contact hours) | 60
connection with connection with
lecture/seminar) lecture/seminar)

Options within the modules:
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As arule, one lecture should be selected from the following list of courses: Statistics Il
Non-parametric Statistics

High-dimensional statistics/statistics on manifolds Random matrix theory

Statistical Methods of Pattern Recognition Statistical Learning Theory

Time Series

The module coordinator may approve further courses with a suitable subject focus; these will then be marked in the course catalogue.

Important: You may not select courses whose content overlaps with courses that have already been credited during the Bachelor’s phase or in another module

of the data science master course.

4 Examination format

Examination component(s)

. MAP/ MTP TV Duration/Sco Organisational link to course No. (if applicable) Weighting Module
b pe mark
Written or oral examination covering the lecture and the tutorials
If there are few participants, the examiner may offer a 30-minute
oral examination instead of a written exam; this change in the
examination format will be announced in a suitable manner in 120-180
1 MAP min 1 100%
good time at the start of the modules.
Weighting of the module mark towards the overall mark 8.70%
Coursework
No. Type Duration/sco Organisational link to course No. (if
pe applicable)
Weekly assignment sheets
(1-2 pages in length),
presentation and
discussion 5—
10 minutes per
Completion of tutorial and project tasks to a scope specified by the lecturer, which will be candidate
announced at the start of the course; this includes the presentation and discussion of the
results
1 2
5 Allocation of workload
Participation Course No. 1 2 credits
(contact hours)
Course No. 2 1 credit
Coursework (and self-study) SLNo. 1 5ECTS
Examination performance (and self-study) Exam No. 1 2 credits
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Total credits

10 ECTS

The workload of the module is expressed in credit points. Please note:

L The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.

. If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.

. Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the
learning outcomes have been acquired.

6 Prerequisites

Module-specific entry

requirements None

Attendance policy

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency

Every winter semester

Person responsible for module

The current module coordinators can be viewed at

https://uni.ms/datascience-mv.

Department 10 — Mathematics and Computer Science

8 Mobility/Recognition

Applicability to other

degree programmes Mathematics (M.Sc.)

Module language(s)

English

Module title in English

Specialisation in Probability and its Applications

English translation of
3

the module components from Field

Course No. 1: Lecture on Specialisation in Probability and its Applications

Course No. 2: Tutorial on “Specialisation in Probability and its Applications”

9 Other

Knowledge of the fundamentals of statistics and probability theory is strongly recommended.

This module provides important groundwork recommended for a Master’s thesis in the field of Mathematical Statistics.

The frequency of these modules, as stated under 7, is subject to sufficient teaching capacity and sufficient demand.
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degree programme

Data Science (M.Sc.)

Modules

Modelling and Simulation

Module number

DSM-MI-332

1 Entry requirements

Subject related semester 1st, 2nd or 3rd
Credit points (CP) 10

Total workload (hours) 300

Duration of the module 1 semester
Modules status (P/WP) WP

2 Profile

Aims of the module/integration into the curriculum

The module forms part of the compulsory elective section of the Mathematical and Computational Data Science specialisation within the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must complete modules totalling 30 ECTS credits.
The module is designed to introduce students to current research trends in the field of modelling and simulation. Successful completion of the module
provides the academic foundation required to write a Master’s thesis in a field of applied data science

mathematics.

content of teaching

Methods from the field of mathematical modelling and the simulation of mathematical models, as well as their application.
(The content may vary significantly depending on the choice of courses.)

Learning outcomes

Students have acquired a selection of the following skills. They

° are familiar with a problem-specific selection of modelling approaches,
L are familiar with a problem-specific selection of numerical methods,
L4 can analyse these models and methods and prove their properties,
° are able to evaluate the suitability of various methodological approaches in relation to specific problems,
L4 have developed their programming skills and
L are able to implement advanced numerical methods independently.
3 Structure

Components of the module

Workload (h)
Course Lv Status (P/WP)
No. Category Course Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Modelling and Simulation P 60 (4 contact hours) [ 150
2 tutorial (in tutorial (in Tutorials on ‘Modelling and Simulation’ P 30 (2 contact hours) | 60
connection with connection with
lecture/seminar) lecture/seminar)
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Options within the modules:

As a rule, students should select a lecture and tutorial (in connection with a seminar) worth 10 ECTS credits from the field of ‘Modelling and Simulation’, for example:

L4 Mathematical Modelling

L Modern applied mathematics in bioelectromagnetics
L4 Numerical methods for partial differential equations
L Scientific Computing

° Scientific Machine Learning

Alternatively, a seminar and a further course (lecture, practical, etc.) totalling at least 10 ECTS credits may be taken.

The module coordinator may approve further courses with a suitable subject focus; these will then be marked in the course catalogue.

Important: You may not select courses whose content overlaps with courses that have already been credited during the Bachelor’s phase or in another module

of the data science master course.

4 Examination structure
Examination component(s)
Duration/Sco Organisational link to course No. (if applicable) Weighting Module
No. MAP/MTP Type pe mark
120-180
min. written
Written or oral examination covering the lecture and the €xam or 30
associated tutorials (in connection with the seminar). min. oral
Alternatively, a seminar paper may be set. exam or term
paper of
10-20 pages
Any changes to the examination format will be announced in a
1 MAP suitable manner in good time at the start of the modules. 1 100%
Weighting of the module mark towards the overall mark 8.70%
Coursework
No. Type Duration/sco Organisational link to course No. (if
pe applicable)
Weekly assignment sheets
(1-2 pages in length),
presentation and
discussion 5—
10 minutes per
Completion of tutorial and project tasks; this includes presentation and discussion of the results. "
1 candidate 5
5 Allocation of workload
Course No. 1 2 credits
Participation
(contact hours) Course No. 2 1 credit
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Coursework (and self-study) SLNo.1 5 ECTS
Exam No. 1 2 credits

Examination performance (and self-study)

Total credits 10 ECTS

The modules’ workload is expressed in credit points. Please note:

. The timing of credit allocation in a
and examination results.

campus management system is linked to contact and attendance times, as well as to the assessment of coursework

L4 If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.

L Credit points for the module are o
through the passing of all examinati

learning outcomes have been achie

nly awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
ion and coursework requirements that the

ved.

6 Prerequisites

Module-specific entry requirements

None

Attendance policy

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency

At least every winter semester, usually every semester.

Person responsible for module/department

The current module coordinators can be found at

. . Faculty 10 — Mathematics and Computer Science
https://uni.ms/datascience-mv.

8 Mobility/Recognition

Applicability to other degree programmes

Mathematics (M.Sc.); Computer Science (M.Sc.)

Module language(s)

English

Module title in English

Modelling and Simulation

English translation of the module components from field
g

Course No. 1: Lecture on Modelling and Simulation

Course No. 2: Tutorial on “Modelling and Simulation”

9 Miscellaneous

Knowledge of programming in Python, as well
recommended.

as knowledge of basic numerical methods for solving linear and non-linear systems of equations, is strongly

This module provides important foundations recommended for a Master’s thesis in the field of numerical mathematics.
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degree programme Data Science (M.Sc.)
Modules loT in data science
Module number DSM-MI-333
1 Entry requirements
Subject related semester 1st, 2nd or 3rd
Credit points (CP) 5
Total workload (hours) 150
Duration of the module 1 semester
Modules status (P/WP) WP
2 Profile

Aims of the module/integration into the curriculum

This module forms part of the compulsory elective component of the Mathematical and Computational Data Science specialisation within the data science
degree programme. Students who have chosen the Computational and Mathematical Data Science specialisation must complete modules totalling 30 ECTS
credits.

Students acquire skills in the design, implementation and analysis of loT-based systems. They are able to collect sensor data in a targeted manner, transmit it via suitable networks
and process it in digital twins using data-driven methods. Furthermore, they develop the ability to implement such systems in practice and to utilise their data in data science
applications within the context of digital twins — particularly with regard to ongoing

projects, specialisation modules or final theses in the field of IoT and data science.

content of teaching

In this module, students are introduced to the fundamental concepts and technologies of the Internet of Things (loT), with a particular focus on sensor-based data
acquisition, communication and data processing, as well as the integration of data into networked systems. They learn to analyse the hardware and software components
of 10T systems, which consist of microcontrollers, sensors and actuators, to coordinate these functionally and to evaluate them in terms of their interactions. A practical
component of the module deals with low-level programming and the use of sensors for collecting environmental data in sensor networks. In addition, students acquire
knowledge in the development of digital twins to utilise sensor data for forecasts, visualisations and condition analyses. Students independently explore specific topics
within the |oT, develop their own prototypes and reflect on current technological developments.

The content covered is documented in a written report, presented in a lecture and reflected upon during group discussions. Particular emphasis is placed on the structured
presentation of technical content, critical engagement with technologies, and the ability to link theoretical knowledge with practical applications.

Alternatively, the content covered is assessed via an examination and put into practice as part of a programming project. Depending on the topic, this may involve the
prototypical implementation of a simple loT application or the creation of a digital twin. Students receive academic supervision throughout the entire process.

The seminar thus provides practical preparation for research- or project-oriented work in the field of

embedded systems and IoT.
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Learning outcomes

Students ...

... understand the fundamental concepts of data acquisition, communication and processing in loT systems and can integrate these into networked systems.

... analyse the hardware and software components of an loT system and understand how they interact.

... are able to develop digital twins, integrate environmental data and use this for forecasting and condition analysis.
... independently explore topics in physical computing and loT, present technical content in a manner appropriate to the target audience, and implement technological
concepts in prototype applications.
... thereby acquire the skills to develop and critically

reflect on them.

3 Structure

Components of the module

Workload (h
Course v Status (P/WP) orkloadihy
No. Course
Category Course Contact hours (h)/SWS | Self-study (h)
1 Seminar Seminar Physical Computing and Sensors on the loT WP 30 (2 contact hours) 120
P Seminar Seminar 3D Models and loT-enabled Digital Twins WP 60 (4 contact hours) | 90

Options within the modules:

Students choose Seminar 1 or 2.

4 Examination format
Assessment
Duration/Scope Organisational link to course No. (if applicable) Weighting Module
No. MAP/ MTP Type mark
The presentation lasts 45-80
Seminar presentation and poster . . L
1 MAP minutes; the poster is in AO or 1 100%
A1l format.
or
2 MAP Written exam The exam lasts 30-60 minutes. 2 100%
Weighting of the module mark towards the overall mark 4.35%
Coursework
Organisational links, if
applicable
Duration/scope to T&C No.
No. Type
Weekly worksheets or 2-3 larger
assignments equivalent in scope to the
weekly worksheets.
1 Completing practice exercises 2
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5 Allocation of workload
Attendance Course No. 1 1 credit
(attendance or contact time)
Course No. 2 2 credits
Coursework (and self-study) SLNo. 1 1
Examination performance (and self-study) PLNo. 1 4 credits
PLNo. 2 2 credits
Total credits 5 ECTS

The modules’ workload is expressed in credit points. Please note:

. The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination performance.
o If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the credits.
. Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the learning outcomes assigned to the module
have been acquired.
6 Prerequisites
Module-specific entry requirements None

Attendance policy

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency

Usually every semester

Person responsible for module/department

The current module coordinators can be found at

Department 14 Earth Sciences
https://uni.ms/datascience-mv. P

8 Mobility/Recognition

Applicability to other degree programmes Geoinformatics and Data Science (M.Sc.), Geospatial Technologies (M.Sc.)

Module language(s)

English

Module title in English

loT in data science

English translation of the module components from Field

3]

Course No. 1: Physical Computing and Sensors on the loT

Course No. 2: 3D Models and loT-enabled Digital Twins

9 Other

None.
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degree programme

Data Science (M.Sc.)

Modules

Spatial Data Science with R

Module number

DSM-MI-334

1 Prerequisites

Subject related semester 1st, 2nd or 3rd
Credit points (CP) 5

Total workload (hours) 150

Duration of the module 1 semester
Modules status (P/WP) WP

2 Profile

Aims of the module/integration into the curriculum

The modules form part of the compulsory elective area within the Mathematical and Computational Data Science specialisation of the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must complete modules totalling 30 ECTS credits.
The seminar ‘Spatial Data Science with R’ imparts fundamental skills in the analysis, processing and visualisation of spatial data using the R programming language. Students
independently explore current methods and fields of application in spatial data analysis and present these in a scientifically sound and practical manner. The seminar thus
lays the foundation for research- or project-oriented work in the fields of

data science and geoinformatics.

content of teaching

In the seminar, students explore methods of spatial data analysis using the R programming language. Key concepts and tools for the collection, processing, analysis and
visualisation of geodata are covered, including working with vector and raster data, spatial statistics and the integration of external geodata sources (e.g. OpenStreetMap,
satellite data, geodata services). In addition, the seminar covers fundamental principles and best practices for working with open-source software, particularly with regard
to reproducibility, documentation and collaborative development.

Students choose a thematic sub-area that addresses a specific methodological or application-oriented aspect of spatial data science — such as location analysis, spatial
regression models, mobility data or environmental modelling. The independent project involves systematic familiarisation with the subject area, testing relevant R
packages (e.g. sf, stars, terra, tmap, ggplot2), a written report and a presentation of the results, including in the form of a self-created R package.

In addition to imparting specialist knowledge, particular emphasis is placed on the reflective selection of suitable methods, the clean implementation of reproducible

workflows in R, and the structured presentation of analysis results. Students are supervised throughout the entire project process.
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Learning outcomes

Students ...

... understand fundamental concepts of spatial data analysis and can confidently classify and use typical geodata formats and sources,

... are proficient in the practical use of relevant R packages for the processing, analysis and visualisation of spatial data,

... are able to understand, select, apply and critically reflect on suitable methods for specific questions in the field of spatial data science,
... can document and present their results in a reproducible format, taking into account open-source best practices, including through the creation of an R

package,

... and have the ability to present complex analytical content in writing and

and put them up for discussion.

3 Structure

Components of the module

Course v Status (p/wp) | Vorkload (h)
No. Course

Category Couse Contact hours (h)/SWS | Self-study (h)
1 Seminar Seminar Spatial Data Science with R P 60 (4 contact hours) | 90

Options within the modules:

None

a4 Examination format

Examination component(s)

Duration/Scope

Organisational link to course No. (if

Weighting Module

No. MAP/ MTP Type applicable) mark
The submission consists of two elements
Portfolio comprising self-developed (weighting 50/50):
software and documentation, as well
as a reproducible sample application 1) Self-developed R package
2) Vignette for the R
1 MAP 1 100%

package

Weighting of the module mark in the overall mark

4.35%

Coursework

No. Type

Duration/scope

Organisational link to course No. (if

applicable)

1 None

5 Allocation of workload

Attendance

Course No. 1
(contact hours)

2 credits

Coursework (and self-study)

Examination requirements (and self-study) Course No. 1

3 credits

Total credits

5 credits
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have been achieved.

The module’s workload is expressed in credit points. Please note:

The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework

If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or

]

and examination performance.
°

coursework, this is nevertheless allocated to the credits.
°

Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the learning outcomes assigned to the module

Module-specific entry requirements

None

Attendance regulations

Attendance at courses is strongly recommended.

Frequency

Usually every other semester

Person responsible for module/department

The current module coordinators can be found at

Department 14 Earth Sciences
https://uni.ms/datascience-mv. P

Applicability to other degree programmes

Geoinformatics and Spatial Data Science (M.Sc.), Geospatial Technologies (M.Sc.)

Module language(s)

English

Module title in English

Spatial Data Science with R

English translation of the module components from field
3

Course No. 1: Spatial Data Science with R
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degree programme Data Science (M.Sc.)

Modules Statistical Relational Artificial Intelligence
Module number DSM-MI-335

1 Prerequisites

Subject related semester 1st, 2nd or 3rd

Credit points (CP) 5

Total workload (hours) 150

Duration of the module 1 semester

Modules status (P/WP) WP

2 Profile

Aims of the module/integration into the curriculum

The modules are part of the compulsory elective area of the Mathematical and Computational Data Science specialisation within the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must

totalling 30 ECTS credits must be completed.

content of teaching

The module provides an insight into the research field of Statistical Relational Artificial Intelligence (StaRAl), which is characterised by statistical or probabilistic models
in combination with relational structures. Problems, their mathematical background and methods for solving them are covered, and their practical application is
discussed using small examples. In the tutorials (in connection with lecture/seminar), the concepts are explored in greater depth and discussed comparatively. Possible
topics include exact and approximate probabilistic inference and decision-making in probabilistic relational models and relational

learning methods.

Learning outcomes

Students will ...

.. understand the fundamentals of probabilistic inference in relational models as well as their theoretical formalisation,
.. can evaluate different formalisms and solution methods and select them appropriately for specific problems,

... can apply these to new problems and evaluate them appropriately,

...and thus learn to work independently and with methodological depth in the field of artificial intelligence.

3 Structure

Components of the module

Workload (h)
Course Lv Status (P/WP)
b2 Category Course Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Statistical Relational Artificial Intelligence p 45 (3 contact hours) 60
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2 tutorial (in
connection with
lecture/seminar)

tutorial (in
connection with
lecture/seminar)

Tutorials on "Statistical

Relational Artificial Intelligence"

15 (1 contact hour) 30

Options within the modules:

None
a4 Examination format
Examination component(s)
Duration/Sco Organisational link to course No. (if applicable) Weighting Module
No. MAR/MIPS S Type - i
Oral examination on (1) and (2).
If there are a large number of participants, the examiner
may set a 90- to 120-minute written examination instead of
an oral examination; this change to the examination format
will be announced in the first module 20-40
; 0,
1 MAP appropriate form. min 1 100%
Weighting of the module mark in the overall mark 4.35%
Coursework
No. Type Duration/sco Organisational link to course No. (if
pe applicable)
Weekly assignment sheets
(1-2 pages in length),
presentation and
discussion 5—
10 minutes per
candidate
Solving practice problems, presentation and discussion of results
1 2
5 Allocation of workload
Attendance Course No. 1 1.5 credits
(attendance or contact time)
Course No. 2 0.5 credits
Coursework (and self-study) SLNo. 1 1 credit
Examination performance (and self-study) PLNo. 1 2 credits
Total credits 5 ECTS
The modules’ workload is expressed in credit points. Please note:
. The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination performance.
. If workload for self-study has been scheduled (e.g. preparation and follow-up work for

courses, etc.) that is not directly related to examination or coursework, this is nevertheless allocated to the module.
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learning outcomes have been acquired.

Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the

Module-specific entry requirements

None

Attendance policy

Attendance at courses is strongly recommended.

Frequency

Usually every 2 years

Person responsible for module/department

The current module coordinators can be found at
https://uni.ms/datascience-mv

Department 10 — Mathematics and Computer Science

Applicability to other degree programmes

Computer Science (M.Sc.); Mathematics (M.Sc., with a focus on Computer Science)

Module language(s)

English

Module title in English

Statistical Relational Artificial Intelligence

B

English translation of the module components from field

Course No. 1: Statistical Relational Artificial Intelligence

Course No. 2: Recitation Sessions on "Statistical Relational Artificial Intelligence"

Admission to the examination is conditional upon the completion of coursework.
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degree programme Data Science (M.Sc.)
Modules Visual Analytics
Module number DSM-MI-336
1 Entry requirements
Subject related semester 1st, 2nd or 3rd
Credit points (CP) 5
Total workload (hours) 150
Duration of the module 1 semester
Modules status (P/WP) WP
2 Profile

Aims of the module/integration into the curriculum

This module forms part of the compulsory elective component of the Mathematical and Computational Data Science specialisation within the data science

degree programme. Students who have chosen the Computational and Mathematical Data Science specialisation must

totalling 30 ECTS credits must be completed.

content of teaching

This module covers the theoretical and practical foundations of visual analytics. Visual analytics deals with analytical reasoning supported by interactive visual

representations. It combines the strengths of automated data analysis with

the human ability to quickly identify patterns or trends visually.

Learning outcomes

Students ...

... have a firm grasp of the fundamental concepts and algorithms of visual analytics and are able to apply them correctly.

3 Structure

Components of the module

Workload (h)
Course Lv Status (P/WP)
No. Category Course Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Visual Analytics P 30 (2 contact hours) 60
2 tutorial (in tutorial (in Tutorials on "Visual Analytics" P 30 (2 contact hours) 30
connection with connection with
lecture/seminar) lecture/seminar)

Options within the modules:

None

4 Examination format

Examination component(s)
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Duration/Sco Organisational link to course No. (if applicable) Weighting Module
No. MAP/MTP Type pe mark
Written examination on (1) and (2)
If there are few participants, the examiner may
offer a 20- to 30-minute oral examination
instead of a written exam; this change to the
120-
examination format will be announced in a 180
1 MAP . 1 100%
suitable manner in good time at the start of min
the modules.
Weighting of the module mark in the overall mark 58.70%

Coursework

No. Type

Organisational details (if
Duration/scope applicable)

Link to course No.

Completing practice exercises, presentation and discussion of results

Weekly assignment sheets (1-2 pages in

length), presentation and discussion: 5-10

1 minutes per candidate 2
5 Allocation of workload
Attendance Course No. 1 1 credit
(contact hours)
Course No. 2 1 credit
Coursework (and self-study) SLNo. 1 1 credit
Examination performance (and self-study) Exam No. 1 2 credits
Total credits 5 ECTS

The module’s workload is expressed in credit points. Please note:

. The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.

° If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.

L4 Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the
learning outcomes have been achieved.

6 Prerequisites

Module-specific entry requirements

None

Attendance regulations

Attendance at courses is strongly recommended.
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Frequency Usually every year in the winter semester
The current module coordinators can be found at
) . . Department 10 — Mathematics and Computer Science
Person responsible for module/department https://uni.ms/datascience-mv.
Applicability to other degree programmes Computer Science (M.Sc.); Mathematics (M.Sc., with a minor in Computer Science); Geoinformatics and data

science (M.Sc.), Geospatial Technologies (M.Sc.)

Module language(s) English

Module title in English Visualisation

English translation of the module components from field | Course No. 1: Visual Analytics
3

Course No. 2: Recitation Sessions on "Visual Analytics"

Admission to the examination is conditional upon the completion of coursework.
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degree programme Data Science (M.Sc.)
Modules Visualisation
Module number DSM-MI-304
1 Basic information
Subject related semester 1st, 2nd or 3rd
Credit points (CP) 10
Total workload (hours) 300
Duration of the module 1 semester
Modules status (P/WP) WP
2 Profile

Aims of the module/integration into the curriculum

The module forms part of the compulsory elective area within the Mathematical and Computational Data Science specialisation of the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must complete modules totalling 30 ECTS credits. To
this end, this module may be taken as part of the compulsory elective area within the core data science module. Students must complete modules totalling 5
ECTS credits from this area (modules DSM-MI-30x).

content of teaching

The lecture provides an introduction to the field of visualisation within the subject area of computer graphics. It covers the fundamentals of interactive visual data analysis and
its concepts, and delves into the methodology of various visualisation mechanisms. The following areas are covered:

(1) Scientific visualisation, in particular methods for visualising scalar, vector and tensor fields.
(2) Information visualisation, in particular methods for visualising abstract, multidimensional data and relations.

(3) Visual analytics.

In the tutorials held in connection with the lecture/seminar, the algorithms presented are explored in greater depth, tested in practice and implemented. The basics of

graphics programming are taught as far as necessary.

Learning outcomes

Students

... will acquire introductory knowledge of the fundamental concepts and algorithms of visualisation, as well as practical experience.

... learn, understand and apply methods of scientific visualisation for scalar, vector and tensor fields, methods of information visualisation for abstract, multidimensional
data, and principles of visual analytics to interactively explore and

interpret them.
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... implement basic visualisation algorithms and apply them to real-world datasets.
... analyse different visualisation approaches in terms of their suitability for specific

tasks in visual data analysis.

3 Structure

Components of the module

Workload (h)
Course Lv Status (P/WP)
No. Category (@D Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Visualisation P 60 (4 contact hours) 120
2 tutorial (in tutorial (in Tutorials on "Visualisation" P 30 (2 contact hours) | 90
connection with connection with
lecture/seminar) lecture/seminar)

Options within the modules:

None

a4 Examination format

Examination(s)

Duration/Sco Organisational link to course No. (if applicable) Weighting Module
No. MAP/MTP Type pe mark
Written examination on (1) and (2)
If there are few participants, the examiner may
offer a 20- to 30-minute oral examination
instead of a written exam; this change to the
examination format will be announced in a
suitable manner in good time at the start of
the modules 120~
180
1 MAP . 1 100%
min
Weighting of the module mark in the overall mark 8.70%
Coursework
Organisational details (if
Duration/scope licabl
No. Type applicable)

Link to course No.

Completing exercises, presentation and discussion of results

Weekly exercise sheets (1-2 pages in
length), presentation and discussion 5-10

minutes

per candidate

1 2
5 Allocation of workload
Attendance Course No. 1 2 credits
(contact hours)
Course No. 2 1 credit
Coursework (and self-study) SLNo. 1 3 credits
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Examination performance (and self-study)

Exam No. 1

4 credits

Total credits

10 ECTS

The modules’ workloads are expressed in credit points. Please note:

o The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework

and examination results.

L If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.

o Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the
learning outcomes have been achieved.
6 Prerequisites

Module-specific entry requirements

None

Attendance policy

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency

Usually every year in the winter semester

Person responsible for module/department

The current module coordinators can be found at

https://uni.ms/datascience-mv.

Department 10 — Mathematics and Computer Science

8 Mobility/Recognition

Applicability to other degree programmes

science (M.Sc.), Geospatial Technologies (M.Sc.)

Computer Science (M.Sc.); Mathematics (M.Sc., with a minor in Computer Science); Geoinformatics and data

Module language(s)

English

Module title in English

Visualisation

English translation of the module components from field
3

Course No. 1: Visualisation

Course No. 2: Recitation Sessions on "Visualisation"

9 Miscellaneous

Admission to the examination is conditional upon the completion of coursework.
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degree programme Data Science (M.Sc.)
Modules Visualisation Specialisation
Module number DSM-MI-337
1 Entry requirements
Subject related semester 1st, 2nd or 3rd
Credit points (CP) 5
Total workload (hours) 150
Duration of the module 1 semester
Modules status (P/WP) WP
2 Profile

Aims of the module/integration into the curriculum

The modules are part of the compulsory elective area of the Mathematical and Computational Data Science specialisation within the data science degree
programme. Students who have chosen the Computational and Mathematical Data Science specialisation must

totalling 30 ECTS credits must be completed.

content of teaching

The lecture provides in-depth knowledge in the field of visualisation. Possible topics include advanced methodologies in scientific visualisation, information visualisation
and/or visual analytics, as well as the interactive visual analysis of data with specific characteristics, such as medical visualisation.

In the tutorials (in connection with the lecture/seminar) presented, the algorithms presented are explored in depth, tested in practice and implemented.

Learning outcomes

Students

... acquire advanced knowledge in the field of visualisation, particularly regarding topics in scientific visualisation, information visualisation or visual analytics, and the
ability to apply this knowledge in practice.

... design interactive visualisation processes for exploratory analysis and critically interpret their results.

... analyse complex visualisation tasks and select suitable specialised methods and algorithms to solve them.

... develop their own implementations of advanced visualisation techniques and evaluate

their effectiveness using real-world data.

3 Structure

Components of the module

Workload (h)
Course Lv Status (P/WP)
No. Category Course Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Visualisation Advanced P 45 (3 contact hours) 60
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2 tutorial (in

connection with
lecture/seminar)

tutorial (in
connection with
lecture/seminar)

Tutorials on "Advanced Visualisation"

15 (2 contact hours) | 30

Options within the modules:

None

a4 Examination format

Examination component(s)

Duration/Scope

Organisational link to course No. (if applicable)

Weighting Module

No. MAP/ MTP Type mark
Written examination on (1) and (2)
If there are few participants, the examiner may offer a
20- to 30-minute oral examination instead of a written
examination; this change to the examination format will
be announced in good time at the start of the modules
in an appropriate 90-120
1 MAP min 1 100%
Weighting of the module mark in the final mark 4.35%
Coursework
No. Type Duration/scope Organisational link to course No. (if
applicable)
Weekly exercise sheets (1-2 pages in
length), presentation and discussion
5-10
Solving exercises, presentation and discussion of results” minutes per candidate
1 2
5 Allocation of workload
Attendance Course No. 1 1.5 credits
(attendance or contact time)
Course No. 2 0.5 credits
Coursework (and self-study) SLNo. 1 1 credit
Examination performance (and self-study) PLNo. 1 2 credits
Total credits 5 ECTS

The workload of the module is expressed in credit points. Please note:

The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework

and examination results.

If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the coursework.

The credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the learning outcomes assigned to the module

learning outcomes have been achieved.
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None

Attendance policy

Attendance at courses is strongly recommended.

Frequency

Usually every 2 years in the winter semester

Person responsible for module/department

The current module coordinators can be found at

Faculty 10 — Mathematics and Computer Science
https://uni.ms/datascience-mv. v P

Applicability to other degree programmes

Computer Science (M.Sc.); Mathematics (M.Sc., with a minor in Computer Science); Geoinformatics and data

science (M.Sc.), Geospatial Technologies (M.Sc.)

Module language(s)

English

Module title in English

Advanced Visualisation

English translation of the module components from field
3

Course No. 1: Advanced Visualization

Course No. 2: Recitation Sessions on "Advanced Visualization"

Admission to the examination is conditional upon the completion of coursework.
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degree programme

Data Science (M.Sc.)

Modules

Probability Theory and its Applications

Module number

DSM-MI-360

1 Basic information

Subject related semester 1st, 2nd or 3rd
Credit points (CP) 10

Total workload (hours) 300

Duration of the module 1 semester
Modules status (P/WP) WP

2 Profile

Aims of the module/integration into the curriculum

The modules form part of the compulsory elective area within the Mathematical and Computational Data Science specialisation of the data science degree programme.

Students who have chosen the Computational and Mathematical Data Science specialisation must complete modules totalling 30 ECTS credits. The modules are designed

to introduce students to current research trends in the field of probability theory. Successful completion of the modules provides the academic foundation required to

write a Master’s thesis in a specific area of probability theory.

content of teaching

Probability theory and its applications
(The content may vary significantly depending on the choice of courses.)

Learning outcomes

Students will be able to ...

... describe and explain key concepts and theorems of probability theory.
... apply advanced probabilistic methods and solve complex problems.

... analyse current research.

... formulate precise research questions and devise solution strategies.

3 Structure

Components of the module

Workload (h)
Course LV Status (P/WP)
No. Category Course Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Probability theory and its applications P 60 (4 contact hours | 150
per week)
Tutorials on
2 tutorial (in tutorial (in “Probability Theory and its Applications” P 30 (2 contact hours) | 60
connection with connection with
lecture/seminar) lecture/seminar)
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Options within the modules:

As a rule, one lecture should be selected from the following list of courses:

L4 Probability Theory Il

L4 Probability Theory Il

L Theory of Large Deviations
L4 Extreme Value Theory
L4 Reinforcement Learning

L4 Stochastic Analysis

L4 Information Theory

L Stochastic geometry

The module coordinator may approve further courses with a suitable subject focus; these will then be marked in the course catalogue.

Important: You must not select courses whose content overlaps with courses

that have already been credited during the Bachelor’s phase or in another module of the master course in data science.

4 Examination structure
Examination component(s)
Duration/Sc Organisational link to course No. Weighting Module mark
MAP/ MTP
No. / Type ope (if applicable)
120-180
min. written
Written or oral examination covering the lecture and the tutorials exam or 30 min.
Any change to the examination format will be announced in good oral exam
time at the start of the modules
1 MAP appropriate manner. 1 100%
Weighting of the module mark in the final mark 8.70%
Coursework
Organisational link to course, if
applicable
Duration/scope
No. Type No.
Weekly assignment sheets
(1-2 pages in length),
presentation and
discussion: 5-10 minutes
per
Completing exercises, presentation and discussion of results candidate
1 2
5 Allocation of workload
Course No. 1 2 credits
Participation
(attendance or contact time)
Course No. 2 1 credit
Coursework (and self-study) SLNo. 1 5ECTS
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Examination performance (and self-study) Exam No. 1 2 credits

Total credits 10 ECTS
The workload of the module is expressed in credit points. Please note:
L4 The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.
o If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or

coursework, this is nevertheless allocated to the course.

. Credit points for the module are o

nly awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated

through the passing of all examination and coursework requirements that the

learning outcomes have been acquired.
6 Prerequisites
Module-specific entry requirements None

Attendance policy

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency

Every winter semester

Person responsible for module

The current module coordinators can be viewed at

. . Department 10 — Mathematics and Computer Science
https://uni.ms/datascience-mv.

8 Mobility/Recognition

Applicability to other degree programmes

Mathematics (M.Sc.)

Module language(s)

English

Module title in English

Specialisation in Probability and its Applications A

English translation of the module components from field
3

Course No. 1: Lecture 1 on Specialisation in Probability and its Applications A

Course No. 2: Tutorial on Specialisation in Probability and its Applications A

9 Other

Knowledge of the fundamentals of probability

theory and statistics is strongly recommended.

This module provides important foundations that are strongly recommended for a Master’s thesis in the field of probability theory.

The course schedule for this module, as indicated under 7, is subject to sufficient teaching capacity and sufficient demand.
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Specialisation: Data Science in Chemistry

degree programme MSc data science
Modules Theoretical Chemistry
Module number DSM-CH-400
1 Basic information
Subject related semester 1 (course start in the winter semester) or 2 (course start in the summer semester)
Credit points (CP) 10
Total workload (hours) 300
Duration of the module 1 semester
Modules status (P/WP) WP
2 Profile

Aims of the module/integration into the curriculum

In the first year of the M.Sc. data science degree programme with a specialisation in data science in Chemistry, this module, offered in the winter
semester, builds on the knowledge gained in the Bachelor’s degree programme in Chemistry (or closely related programmes). Students gain an insight
into various quantum chemical approximation methods and simulation techniques, and learn to describe complex chemical phenomena theoretically.
Practical work on the computer helps students to apply this new knowledge to specific problems in Chemistry.

content of teaching

The lecture is divided into a quantum chemistry section and a modelling section with corresponding applications. The following aspects, among others, are covered:
— Systematic introduction to fundamental approximation methods in quantum chemistry

— Wavefunction methods for describing the electronic structure of molecular systems (Hartree—Fock theory, configuration interaction, many-body perturbation theory,
coupled-cluster theory, hybrid methods)
- Fundamentals and practical approximations of density functional theory

— Calculation of thermodynamic properties, reaction mechanisms and spectroscopic data.

— Modelling using molecular dynamics simulations.

— Theoretical models for describing phenomena in physical chemistry.

— Theoretical understanding of dynamic processes.

In a practical session held immediately afterwards, these topics are explored in greater depth through practical and, where appropriate, individually tailored computer-based

tasks. In doing so, students become familiar with a wide range of
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different theoretical methods and simulation techniques.

Learning outcomes

Students are able to select the optimal theoretical methods for their individual research questions and carry out corresponding calculations that meet modern scientific

standards. In particular, they possess the theoretical tools to write a Master’s thesis in the field of theory, but are equally qualified to provide a theoretical foundation for

subsequent experimental/synthetic work through the use of suitable software. Furthermore, students can draw on the concepts they have learnt when addressing

current issues in Theoretical Chemistry.

Structure

Components of the module

Workload (h)
Course Status (P/WP) Self-
No. Category Course format Course Contact hours (h)/SWS
study (h)
1 Lecture Lecture Theoretical Chemistry P 60 hours / 4 contact 90 hours
hours per week
2 Practical Experimental tutorials Experimental tutorials P 75 hours / 5 contact 75 hours
hours
Options within the modules
None
4 Examination format
Examination component(s)
if applicable
MAP/ MTP Duration/Scope Weighting Module
No. Type Link to course no. (EDK
1 MTP Oral examination: Quantum chemistry section 25 mins 50%
2 MTP Oral examination: Modelling/Theory of Complex Systems 25 mins 50%
Weighting of the module mark in the overall mark 8.70%
Coursework
if applicable
Duration/scope

No. Type Link to course no.
1 Report on the Theoretical Chemistry Practical 5-10 pages 2 —
5 Allocation of workload

Course No. 1 2 credits
Attendance (contact hours)

Course No. 2 2.5 credits

No. 1 1.5 credits
Coursework (and self-study)

No. 1 2.0 credits
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Examination performance (and self-study)

No. 2 2.0 credits

Total credits

10 credits

The modules’ workload is expressed in credit points. Please note:

- The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework and

examination performance.

- If workload for self-study has been scheduled (e.g. preparation and follow-up work for lectures, etc.) that is not directly related to examination or coursework,

this is nevertheless allocated to the module.

- Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated through

the passing of all examinations and coursework that the learning outcomes assigned to the module have been achieved

6 Prerequisites

Module-specific

Entry requirements

A prerequisite for sitting the module examinations is the successful completion of the coursework

Attendance regulations

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency

Always in the second half of the winter semester

Person responsible for module/Department

The current module coordinators can be found at
https://uni.ms/datascience-mv

Department 12 Chemistry and Pharmacy

8 Mobility/Recognition

Applicability to other degree programmes

Module language(s)

The modules are usually taught in English. They will only be taught in German if the students unanimously request
this at the start of the course.

Module title in English

Theoretical Chemistry

English translation of the module components
from field 3

Course No. 1: Lecture Theoretical Chemistry

Course No. 2: Exercises

9 Miscellaneous
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degree programme MSc data science
Modules Data Science in Chemistry
Module number DSM-CH-402

1 Entry requirements

Subject related semester 2 and 3 (course start in the winter semester) or 1 and 4 (course start in the summer semester)
Credit points (CP) 12

Total workload (hours) 360

Duration of the module 2 semesters

Modules status (P/WP) WP

2 Profile

Aims of the module/integration into the curriculum

This module from the M.Sc. data science degree programme, specialising in data science in Chemistry, is designed to equip students with knowledge of which machine
learning and data science concepts are relevant for applications in Chemistry. Students thus learn to apply suitable concepts for investigating complex chemical
phenomena. Practical computer-based work helps students to gain a deeper understanding of this new knowledge. In addition, computer-based practicals in the field of
‘Theoretical Chemistry’ help to describe fundamental chemical phenomena using

using appropriate models and algorithms.

content of teaching

Lecture series (summer semester):
Research group leaders, who may come from any of the Chemistry teaching units within Faculty 12, will present their research, with a particular focus on how the skills
acquired on this degree programme can be usefully applied. Where appropriate, visits to the research groups may also be arranged.

Chemistry / Theoretical Chemistry Practical (Winter Semester):

In a computer-based practical, topics from the ‘Theoretical Chemistry’ module are explored in greater depth through practical and, where appropriate, individually tailored
computer-based tasks. The topics cover both quantum chemistry (using wave function methods and density functional theory) and classical modelling (using molecular
dynamics and Monte Carlo simulation techniques).

Machine Learning in Chemistry (Winter Semester):
Here, various machine learning methods relevant to chemical problems are introduced. Both the underlying concepts and the specific applications are discussed. In an
accompanying practical session, students learn to apply these methods in practice using provided Python scripts, for example to optimise hyperparameters. Computer

workstations will be provided where necessary. Students meet with teaching staff at regular intervals to
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discuss technical questions arising from the practical experiments.

Learning outcomes

Students ...

... are able to use optimal models from the field of data-driven methods (in particular machine learning) to address problems in Chemistry.
... have knowledge of the areas of Chemistry in which data-driven methods are relevant.

... are able to identify suitable algorithms for chemistry-related problems in the field of data-driven methods and implement them technically using Python.

3 Structure

Components of the module

Workload (h)
Course Status Self-study
No. Category Course format Course (P/WP) Contact hours h
(h)/sws )
1 Lecture Lecture Lecture series P 30 hours /2 30 hours
contact hours
2 Practical Computer practical Practical in Theoretical Chemistry p 60 hours / 4 60 hours
contact hours
Lecture on Machine Learning in Chemistry 45 hours / 3
3 Lecture Lecture P contact hours 45 hours
Computer practical on machine 45 hours / 3
4 Practical Computer practical P 45 h
puterp learning in Chemistry contact hours
Options within the modules
None
a4 Examination format
Examination component(s)
if applicable
MAP/ Duration/Scope Weighting Module
No. MTP Type Link to course no. mark
1 MAP Oral examination Machine Learning 30 mins 100%

Weighting of the module mark towards the overall mark

10.44%

Coursework
if applicable
Duration/scope
No. Type Link to course no.
1 Report on the Theoretical Chemistry Practical 5-10 pages 2 —
2 Report on the Machine Learning in Chemistry Practical 5-10 pages 4
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5 Allocation of workload
Attendance Course No. 1 1 credit
(contact hours)
Course No. 2 2 credits
Course No. 3 1.5 credits
Course No. 4 1.5 credits
No. 1 1.5 credits
Coursework (and self-study)
No. 2 1.5 credits
No. 1 3 credits
Examination performance (and self-study)
Total credits 12

The modules’ workload is expressed in credit points. Please note:

- The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework and
examination results.

- If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or coursework,
this is nevertheless allocated to the module.

- Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated through
the passing of all examinations and coursework that the learning outcomes assigned to the module

have been acquired.

6 Prerequisites
Module-specific entry requirements A prerequisite for sitting the final module examination is the successful completion of the coursework.
Attendance regulations Attendance at courses is strongly recommended.
7 Modules schedule
Frequency Every winter semester
The current module coordinators can be viewed at
Person responsible for module/department https://uni.ms/datascience-mv. Department 12 Chemistry and Pharmacy
8 Mobility/Recognition
Applicability

in other degree programmes

Module language(s) English

Module title in English Data Science in Chemistry

Course No. 1: Lecture Series “Data Science in Chemistry”

English translation of the module components
from field 3 Course No. 2: Computer Lab: Theoretical Chemistry

Course No. 3: Lecture: Machine Learning in Chemistry

Course No. 4: Computer Lab: Machine Learning in Chemistry

9 Other
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degree programme Data Science (M.Sc.)
Modules Spectroscopic methods
Module number DSM-CH-401

1 Basic information

Students’ subject related 2 (starting in the winter semester) or 1 (starting in the summer semester)
semester

Credit points (CP) 8

Total workload (hours) 240

Duration of the module 1 semester

Modules status (P/WP) WP

2 Profile

Aims of the module/integration into the curriculum

Spectroscopic methods enable the investigation of a wide range of chemistry-related questions through the targeted examination of the structure and dynamics of matter
across a broad range of length and time scales. Students are taught the theoretical and experimental fundamentals required for the independent, targeted application of

modern spectroscopy.

content of teaching

The two lectures cover both fundamental and advanced theoretical and experimental concepts of magnetic resonance spectroscopy (spin relaxation, diffusion,
imaging/MRI, EPR, as well as high-resolution and solid-state NMR), dielectric spectroscopy and linear optical spectroscopic methods (UV/Vis, fluorescence,

IR and Raman spectroscopy) as well as non-linear optical laser spectroscopy. The course also covers aspects of the technical design of spectrometers and the targeted use
of spectroscopic methods to elucidate the structure and dynamics of molecules and materials. In the practical tutorials, students work on characteristic application
examples, thereby gaining insights into addressing typical scientific

questions in molecular and materials characterisation using spectroscopic methods.

Learning outcomes

Students have gained a comprehensive insight into various spectroscopic methods and have learnt to assess their respective advantages and limitations. Upon
completion of the module, participants will be able to apply the optimal method for characterising molecules and materials to a high standard in practice, as well as to
interpret and evaluate the results obtained with confidence, taking relevant literature into account. Through their understanding of existing methods, students have
acquired the ability to independently plan and carry out spectroscopic experiments

carry out.
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Structure

Components of the module

Workload (h)
LV- Status (P/WP)
No. Category Course format Course Contact hours (h)/SWS Self-study ()
Methods of magnetic resonance 45 hours / 3
1 Lecti Lectt 90 h
ecture ecture spectroscopy contact hours ours
2 Lecture Lecture Modern methods of optical spectroscopy 15 hours /1 30 hours
contact hour
Simulation practical on NMR spectroscopy 15 hours / 1
3 Practical i 45 hours
Laboratory practical methods contact hour
Options within the modules
None

4 Examination format
Examination component(s)
if applicable
MAP/ MTP Duration/Scope Weighting Module
No. Type Link to course no. mark
Oral examination
If there are a large number of participants, the examiner may set a
120-minute written examination instead of an oral examination. This
change to the examination format will be announced in a suitable
manner in good time at the start of the modules
1 MAP 30 min 100%
Weighting of the module mark in the overall mark 6.96%
Coursework
if applicable
Duration/scope
No. Type Link to course no.
1 Minutes 5-10 pages per report 3
5 Allocation of workload

Course No. 1 1.5 credits
Attendance (= time spent in class) Course No. 2 0.5 credits
Course No. 3 0.5 credits
No. 1 2.0 credits
Coursework (and self-study)
No. 1 3.5 credits
Examination performance (and self-study)
Total credits 8 credits
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The modules’ workload is expressed in credit points. Please note:

. The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination performance.

L If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.

o Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the

learning outcomes have been acquired.

6 Prerequisites

Module-specific entry requirements A prerequisite for sitting the final module examination is the successful completion of the coursework.
Attendance regulations Attendance at courses is strongly recommended.

7 Modules schedule

Frequency Always in the second half of the summer semester

The current module coordinators can be viewed at

https://uni.ms/datascience-mv.

Person responsible for module Department 12 Chemistry and Pharmacy

8 Mobility/Recognition

Applicability

in other degree programmes

Module language(s) English

Module title in English Spectroscopic methods

) . Course No. 1: Lecture: Magnetic resonance spectroscopy methods
English translation of the module components from g P Py

field 3 Course No. 2: Lecture: Modern methods of optical spectroscopy

Course No. 3: Simulation exercises in NMR spectroscopy

9 Other
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Specialisation: Pharmaceutical data science

degree programme

data science

Modules

Modern Aspects of Data-Driven Pharmaceutical Research

Module number

DSM-P-600

1 Entry requirements

Students’ subject related semester 3rd semester
Credit points (CP) 6

Total workload (hours) 180

Duration of the module 1 semester
Modules status (P/WP) WP

2 Profile

Aims of the module/integration into the curriculum

The module teaches the practical application of modern data science methods in the context of pharmaceutical issues and serves to deepen interdisciplinary skills at the
interface between data science and the pharmaceutical sciences or

drug discovery. In set tutorials, students address current issues and modern concepts using data-driven methods. The aim is to develop the ability to perform data-based
analysis, modelling and evaluation of pharmaceutically relevant systems. Through practical application, students learn to link pharmaceutical expertise

with data science methods and to implement them in standardised workflows.

content of teaching

The content is taught using practical exercise scenarios and datasets and depends on the teaching department and the respective lecturers. Various modules with different
thematic focuses are offered. The spectrum ranges from the analysis of given datasets to the independent collection of such data, including subsequent evaluation.
In any case, the following thematic focus is offered:

= Application of data science Application within the context of computer-aided drug discovery as molecular machine learning
Further thematic focuses include, for example:

= Structure- and sequence-based protein analyses and fundamentals of protein design

= Analysis and visualisation of clinical and pharmaceutical data, such as treatment courses

= Evaluation of cell-based phenomena within the context of pharmacological research

- Modelling of galenic properties and pharmaceutical-technological parameters (e.g. solubility, release profiles)
- Data analysis in pharmaceutical biology (e.g. gene expression data, metabolite networks,

image classification)

This document was automatically translated from German using DeepL — the German original remains legally binding.



2451

Learning outcomes

Upon successful completion of the module, students will be able to apply typical data science methods in a pharmaceutical context. They will be able to analyse pharmaceutically

relevant data sources, evaluate processed datasets and select suitable tools for visualisation, modelling and interpretation. In doing so, they will learn to link data meaningfully

within specified analysis pathways. Students are familiar with the methodological foundations of modern data science tools, understand their potential applications and

limitations, and are able to document and communicate their results in a comprehensible manner.

3 Structure

Components of the module

Course v Status (P/WP) Wrorkioadiih)
No. Course
Category Colize Contact hours Self-study (h)
(h)/Sws
Practical tutorials in data-driven pharmaceutical research
. 75 hours / 5
1 U P contact hours 105 hours
Options within the modules:
none
a4 Examination format
Examination component(s)
Duration/Scope Organisational link to course No. (if Weighting Module
No. P/ Type applicable) mark
1 MTP Lecture 20 min 1 25%
20—
2 MTP Oral final module examination 1 75%
30 mins
Weighting of the module mark in the overall mark 5.22%
Coursework
No. Type Duration/scope Organisational link to course No. (if
applicable)
Presentation and
discussion 5-10
minutes or 2-3
pages of notes per
task.
Oral presentation and discussion or report on tasks distributed and completed in advance. The nature
of the coursework will be announced in an appropriate manner at the start of the course.
1 1
5 Allocation of workload
Participation
(attendance or contact time) Course No. 1 2.5 ECTS
Coursework (and self-study) Coursework No. 1 1.5 credits
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Examination performance (and self-study) Exam No. 1 0.5 ECTS
PLNo. 2 1.5 credits
Total credits 6 credits

The modules’ workloads are expressed in credit points. Please note:

examination results.

nevertheless allocated to the course.

successful completion of all examination and coursework requirements

it has been demonstrated that the learning outcomes assigned to the modules have been achieved.

The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework and

If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or coursework, this is

Credit points for the modules are only awarded once the modules have been successfully completed in their entirety, i.e. once it has been demonstrated through the

6 Prerequisites
Module-specific entry requirements None
Attendance regulations None

7 Modules schedule

Frequency

Every semester

The current module coordinators can be
viewed at https://uni.ms/datascience-

mv.
Person responsible for module/Department Department 12 Chemistry and Pharmacy
8 Mobility/Recognition
Applicability to other degree programmes None

Module language(s)

German or English

Module title in English

Modern aspects of data-driven pharmaceutical research

English translation of the module components from

field 3

Course No. 1: Practical exercises in data-driven pharmaceutical research

9 Other
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degree programme data science
Modules Fundamentals of Pharmaceutical Sciences
Module number DSM-P-601
1 Entry requirements
Subject related semester 1st and 2nd semesters
Credit points (CP) 6
Total workload (hours) 180
Duration of the module 2 semesters
Modules status (P/WP) WP
2 Profile

Aims of the module/integration into the curriculum

Students acquire an interdisciplinary understanding of the central fundamentals of pharmaceutical sciences through an integrated approach to biochemistry,
pharmacology and clinical pharmacy. They will understand biochemical processes at the molecular level as the basis for drug action and metabolism, and grasp
pharmacodynamic and pharmacokinetic principles as well as their influence on the therapeutic efficacy and safety of medicines. Furthermore, they develop a
fundamental understanding of clinical-pharmaceutical issues such as drug interactions, therapeutic rationality and patient-centred drug use. The modules provide the
technical foundation for understanding complex relationships between mechanism of action, biological target structure, patient variability and clinical relevance

to analyse and thus prepares students for data-driven applications in research and development.

content of teaching

The modules provide fundamental knowledge in the core areas of pharmaceutical sciences: biochemistry, pharmacology and clinical pharmacy. In the field of biochemistry,
students learn about the structure and function of biological macromolecules such as proteins, enzymes and nucleic acids. Key metabolic pathways, enzyme kinetics,
mechanisms of signal transduction and the biochemical basis of disease processes are covered. Particular emphasis is placed on the molecular basis of drug action and drug
metabolism.

In pharmacology, the principles of pharmacodynamics and pharmacokinetics are taught, including mechanisms of action, dose-response relationships, absorption,
distribution, metabolism and excretion of drugs. Important classes of drugs and their mechanisms of action, side effects and therapeutic applications are presented.
Clinical Pharmacy complements the module with patient-centred perspectives. Topics covered include medication safety, drug interactions, patient-specific factors such

as age, renal function or genetics, and the rational selection of medicines for common conditions. Further content includes evidence-based treatment decisions,
medication management and the fundamentals of pharmacovigilance.

This enables students to bridge the gap between biological effect, chemical structure and clinical relevance — an important prerequisite for data-driven

applications in modern drug discovery and drug development.

This document was automatically translated from German using DeepL — the German original remains legally binding.




2454

Learning outcomes

Upon completion of the modules, students will have a sound understanding of the biochemical, pharmacological and clinical-pharmaceutical fundamentals of drug
action. They will be able to describe the structure and function of biological macromolecules as well as key metabolic and signal transduction pathways, and explain their
significance for the action and metabolism of drugs. Students can apply pharmacodynamic and pharmacokinetic concepts — such as receptor binding, dose-response
relationships, and absorption, distribution, metabolism and elimination — to specific drugs and assess their therapeutic relevance. Furthermore, they are able to
incorporate patient-specific factors such as age, organ function or comorbidities into the assessment of pharmacotherapy. They recognise potential risks such as drug
interactions or adverse effects and are familiar with the basic principles of evidence-based therapeutic decision-making and medication management. Overall, the
modules enable students to link pharmaceutical-biochemical and pharmacological knowledge with clinical issues and to use this knowledge as a basis for data-driven
analyses and modelling in modern drug development and personalised

pharmacotherapy.

Structure

Components of the module

Course Lv Status (P/WP) orkloadiih)
No. Course
Catezony Couise Contact hours Self-study (h)
(h)/SWS
1 v Biochemistry P 30 hours /2 60 hours
contact hours
2 s Pharmacology and Clinical Pharmacy p 30 hours /2 60 hours
contact hours
Options within the modules:
none
a4 Examination format
Examination component(s)
Duration/Scope Organisational link to course No. (if Weighting Module
No. MAP/MTP | Type applicable) mark
1 MTP ) o ) 20-30 1 40%
Final oral examination in biochemistry
min
2 MTP Final oral examination in pharmacology 20-30 2 30%
min
3 MTP Final oral examination in clinical pharmacy 20-30 2 30%
min
Weighting of the module mark in the overall mark 5.22%
Coursework
No. Type Duration/scope Organisational link to course No. (if
applicable)
None
5 Allocation of workload

Course No. 1

1 credit
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Attendance
Course No. 2 1 credit
(contact hours)
Coursework (and self-study) — —
PLNo.1 2 credits
Examination work (and self-study) PL No. 2 1 credit
1LP
PLNo.3
Total LP 6 credits

The modules’ workloads are expressed in credit points. Please note:

The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework and
examination results.

If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or coursework, this is
nevertheless allocated to the course.

Credit points for the modules are only awarded once the modules have been successfully completed in their entirety, i.e. once it has been demonstrated through the
successful completion of all examination and coursework requirements
it has been demonstrated that the learning outcomes assigned to the modules have been achieved.

6 Prerequisites

Module-specific entry requirements None

Attendance is compulsory for Course 2, as the sessions include practical exercises and the skills taught cannot be
acquired through self-study (maximum absence rate of 15% for the respective course).

Failure to comply with the compulsory attendance regulations will result in the loss of the right to sit the examination.

Attendance regulations

7 Modules schedule

Schedule Biochemistry in the winter semester and Pharmacology and Clinical Pharmacy in the summer semester

The current module coordinators can be
viewed at https://uni.ms/datascience-

Person responsible for module Department 12 Chemistry and Pharmacy

8 Mobility/Recognition

Applicability to other degree programmes

None

Module language(s)

German or English

Module title in English

Basics of Pharmaceutical Sciences

English translation of the module components from

field 3

Course No. 1: Biochemistry

Course No. 2: Pharmacology and Clinical Pharmacy

9 Miscellaneous
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degree programme data science
Modules Pharmaceutical and Medical Chemistry
Module number DSM-P-602
1 Basic information
Subject related semester 1st to 3rd semester
Credit points (CP) 12
Total workload (hours) 360
Duration of the module 3 semesters
Modules status (P/WP) WP
2 Profile

Aims of the module/integration into the curriculum

This module provides fundamental knowledge of the chemical structure of the most important classes of active substances, their interaction with the target, and the
mode of action of the proteins involved. It forms the medicinal chemistry foundation that enables students to apply molecular structures, synthetic pathways and drug
properties to new molecules as potential active substances within the context of drug discovery. It lays the groundwork for further modules within the context of data-

driven pharmaceutical research.

content of teaching

The module covers the fundamentals of pharmaceutical and medicinal Chemistry. Key topics include: drug-target interactions (receptors, enzymes, ion channels),
structure-activity relationships (SAR/QSAR), physicochemical parameters (e.g. pKa, LogP), mechanisms of action of therapeutic classes, biotransformation and
ADMIE processes, as well as synthetic and analytical aspects of drug development. In addition, toxicophore structures, lead structure optimisation and the
relationship between molecular structure and

pharmacological activity

Learning outcomes

Students acquire a sound knowledge of pharmaceutical and medicinal Chemistry as a foundation for data-driven applications in drug discovery. They understand the
molecular principles of protein-ligand interactions, ADME properties, structure-activity relationships (SAR/QSAR), as well as the main therapeutic classes, their chemical
characteristics and the key features of protein targets. This enables them to interpret chemical and pharmacological data professionally, derive relevant parameters for
data science analyses, and apply their chemical knowledge of active substances to data-driven pharmaceutical

research.
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Structure

Components of the module

Course Lv Status porkioadth]
No. Course
Category Colrse (P/WP) Contact hours Self-study (h)
(h)/SWs
1 Vi Lecture: Pharmaceutical and Medical Chemistry |1l WP 45 hours /3 75 hours
contact hours per
week
2 Vi Lecture: Pharmaceutical and Medical Chemistry IV WP 45 hours /3 75 hours
contact hours per
week
3 Vi Lecture in Pharmaceutical and Medical Chemistry V WP 45 hours /3 75h
contact hours per
week
4 v Lecture: Pharmaceutical and Medical Chemistry VI WP 45 hours /3 75h
contact hours per
week
Options within the modules:
One of the four lectures is offered each semester. Students must choose three out of four lectures.
Options within the modules:
None
a4 Examination format
Examination(s)
Duration/Scope Organisational link to course No. (if Weighting Module
No. P/ Type applicable) mark
. L . 10-15
1 MTP Final oral examination for the first chosen lecture 34%
min
. L 20-30
2 MTP Final oral examination on the other two chosen lectures 66%
min
Weighting of the module mark in the overall mark 10.44%
Coursework
No. Type Duration/scope Organisational link to course No. (if

applicable)

5 Allocation of workload
Course No. 1 1.5 credits
Attendance
(contact hours) Course No. 2 1.5 credits
Course No. 3 1.5 credits
Coursework (and self-study)
C No. 1 2.5 credit
Examination performance (and self-study) ourse Mo credits
PLNo.2 5 ECTS
Total credits 12 ECTS

The modules’ workload is expressed in credit points. Please note:

- The timing of credit allocation in a campus management system is linked to contact and

attendance times, as well as to the assessment of coursework and examination results.
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If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or coursework, this is
nevertheless allocated to the module.

Credit points for the modules are only awarded once the modules have been successfully completed in their entirety, i.e. once it has been demonstrated through the
passing of all examination and coursework requirements
it has been demonstrated that the learning outcomes assigned to the modules have been achieved.

Module-specific entry requirements None

Attendance regulations None

Frequency Every semester

The current module coordinators can be viewed at

Person responsible for module/department https://uni.ms/datascience-mv. Department 12: Chemistry and Pharmacy

Applicability to other degree programmes

Module language(s) German

Module title in English Pharmaceutical and Medicinal Chemistry

English translation of the module components from Course No. 1: Lecture Pharmaceutical and Medicinal Chemistry
field 3 Course No. 2: Lecture Pharmaceutical and Medicinal Chemistry
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degree programme data science
Modules Rational Drug Design
Module number DSM-P-603
1 Entry requirements
Subject related semester 1st and 2nd semesters
Credit points (CP) 6
Total workload (hours) 180
Duration of the module 2 semesters
Modules status (P/WP) WP
2 Profile

Aims of the module/integration into the curriculum

The module provides advanced knowledge of modern drug development and methodological approaches, with particular emphasis on current concepts from (industrial)
research. This also includes modern methods of computer-aided drug discovery, without which no drug is developed today. The aim is to equip students with the ability to
integrate chemical, structural and biological data in a targeted manner in order to rationally design, evaluate and further develop drug candidates. Students should thus be

enabled to combine data-driven strategies with an understanding of experimental chemistry and apply them in both academic and industrial research contexts.

content of teaching

As part of the lecture on rational drug discovery, students gain insights into modern aspects of industrial drug discovery, from target identification to lead structure
optimisation. This includes, for example, current methods for hit identification such as fragment-based screening or DNA-encoded libraries (DEL), as well as concepts
such as the Lipinski Rule of Five or the drugability of protein binding pockets.

In addition, the lecture on computer-aided drug discovery, with an integrated tutorial (in connection with lecture/seminar), introduces students to modern computer-
based methods, including the fundamentals of computational chemistry, pharmacophore- or docking-based virtual screening, and quantitative structure-activity

relationships (QSAR).

Learning outcomes

Upon completion of the module, students will be able to describe and analyse the entire process of rational drug discovery, from target identification to lead structure
optimisation, in a well-founded manner. They will be familiar with modern experimental strategies for hit identification, such as fragment-based screening and DNA-
encoded libraries, and will be able to evaluate their use in various phases of drug discovery. Students understand concepts such as Lipinski’s Rule of Five and criteria for
the drugability of protein binding pockets, and can apply these critically to assess the suitability of molecular target structures or drug candidates.

Furthermore, they are proficient in fundamental methods of computer-aided drug discovery, including pharmacophore- and docking-based virtual screening, QSAR
modelling and chemoinformatic analysis. They are able to integrate chemical, structural and biological data in a targeted manner within rational design processes and
derive data-driven decisions

for the further development of drug candidates. Overall, students are able to
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combine modern data- and model-based approaches with an understanding of experimental chemistry

and apply them in current research contexts in both academic and industrial settings.

3 Structure

Components of the module

Course Lv Status (P/WP) orkloadiih)
No. Course
Catezony Couise Contact hours Self-study (h)
(h)/SWS
1 v Drug design and development P 30 hours /2 60 hours
contact hours
2 v Computer-aided drug discovery P 15 hours/ 1 30 hours
contact hour
3 Pr Tutorials on computer-aided drug discovery p 15 hours/ 1 30 hours
contact hour
Options within the modules:
none
a4 Examination format
Examination component(s)
Duration/Scope Organisational link to course no. (if Weighting Module
No. P/ Type applicable) mark
20-30
1 MTP Final oral examination . 50%
min
20-30
2 MTP Final oral examination . 50%
min
Weighting of the module mark in the overall mark 5.22%
Coursework
No. Type Duration/scope Where applicable, linked to course No.
Successful completion of weekly assignment sheets, including submission within a specified timeframe 1-2 pages 2
5 Allocation of workload
Course No. 1 1 credit
Attendance
(contact hours) Course No. 2 0.5 credits
Course No. 3 0.5 credits
Coursework (and self-study) SLNo. 1 1 credit
LNo.1 1. i
Examination performance (and self-study) PLNo 5 credits
PLNo. 2 1.5 credits
Total credits 6 ECTS

The modules’ workload is expressed in credit points. Please note:
- The timing of credit allocation in a campus management system is linked to contact and

attendance times, as well as to the assessment of coursework and examination results.
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- If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or coursework, this is
nevertheless allocated to the module.

- Credit points for the modules are only awarded once the modules have been successfully completed in their entirety, i.e. once it has been demonstrated through the
passing of all examination and coursework requirements
it has been demonstrated that the learning outcomes assigned to the modules have been achieved.

Module-specific entry requirements None

Attendance regulations None

Schedule Course 1 in the winter semester, Courses 2 and 3 in the summer semester

The current module coordinators can be
viewed at https://uni.ms/datascience-

mv.
Person responsible for module Department 12 Chemistry and Pharmacy

Applicability to other degree programmes None
Module language(s) German or English
Module title in English Rational Drug Research
English translation of the module components from Course No. 1: Lecture Rational Drug Research
field 3
Course No. 2 and 3: Lecture and Exercises Rational Drug Research
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Specialisation: Data Science in Physics

degree programme Data science (M.Sc.)
Modules Scientific Computing for Physics Problems
Module number DSM-PH-502
1 Basic information
Subject related semester 1st+2nd or 2nd+3rd
Credit points (CP) 10
Total workload (hours) 300
Duration of the module 2 semesters
Modules status (P/WP) WP
2 Profile

Aims of the module/integration into the curriculum

In the first year of the M.Sc. data science degree programme, students deepen their knowledge in the field of scientific computing within the data science in physics

specialisation, using examples from the fields of modern physics and geophysics. Students must complete courses totalling 10 credit points in this area.

content of teaching

The modules cover the fundamentals and applications of selected topics in physics and geophysics with regard to the field of scientific computing

Learning outcomes

Students have acquired in-depth knowledge in the subject area of their chosen specialisation and can explain the associated physical relationships. They can apply the
knowledge they have acquired to current issues in the field.
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3 Structure

Components of the module

{
Course LV Status (P/WP) peorkioadiih)
No. Course
Category Course Contact hours (h)/SWS Self-study (h)
A lecture at a basic or advanced level
in the field of scientific computing in
1 Lecture Lecture the Department of Physics P 30 (2 contact hours per week) 30
Tutorial (in connection with
2 tutorial (in tutorial (in lecture/ inar) . P 30 (2 contact hours) 60
connection with connection with ecture/seminar) accompanying a
lecture/seminar) lecture/seminar) lecture from No. 1 or No. 3
A lecture at a basic or advanced level in
the field of scientific computing
Department of Physics
3 Lecture Lecture P 30 (2 contact hours) 30
Carrying out a project as part of an
internship in the field of scientific
Practical L
4 Practical computing in the Department of P 30 (2 contact hours per week) 60
Physics

Options within the modules:

Subject to the subject area and the structural requirements mentioned above, the modules allow students to choose freely from the range of courses offered by the Department
of Physics in the fields of scientific computing and data science. The individual structure of the modules must be agreed with the module coordinators before registering for

courses.

4 Examination structure

Examination(s)

MAP/ MTP Duration/Scope Organisational link to course No. Weighting Module mark
No. Type (if applicable)
. o . 30-45
MAP Oral final module examination covering the module content ) 100%
min,
Weighting of the module mark in the overall mark 8.70%
Coursework
No. Type Duration/scope Organisational link to course No. (if
applicable)
Weekly assignment sheets
(1-2 pages in length),
presentation and
Solving practice problems, presentation and discussion of results . . .
1 8P P P discussion: 5-10 minutes 2

per candidate
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5 Allocation of workload
Course No. 1 1 credit
Attendance Course No. 2 1 credit
(contact hours)
Course No. 3 1LP
Course No. 4 1 credit
Coursework (and self-study) SLNo.1 1 credit
SLNo. 2 1 credit
Examination requirements (and self-study) PLNo. 1 4 credits
Total credits 10 ECTS
The modules’ workload is expressed in credit points. Please note:
i The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework
and examination results.
L If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.
. Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated

through the passing of all examination and coursework requirements that the

learning outcomes have been achieved.

6 Prerequisites

Module-specific entry requirements

No formal prerequisites; however, a basic knowledge of calculus and linear algebra is strongly

Attendance policy

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency

Every semester

Person responsible for module/department

The current module coordinators can be viewed at

https://uni.ms/datascience-mv.

Department 11 — Physics

8 Mobility/Recognition

Applicability to other degree programmes

Physics (M.Sc.) Geophysics (M.Sc.)

Module language(s)

English

Module title in English

Scientific Computing for Physical Problems

English translation of the module components from field
3

Course No. 1: Basic and advanced lectures in the field of Scientific Computing

Course No. 2: Exercises to accompany the lectures from No. 1 or No. 3

Course No. 3: Basic and advanced lectures in the field of Scientific Computing

Computing

Course No. 4: Implementation of a project within the framework of the practical course in the field of Scientific
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Admission to the examination is conditional upon the completion of coursework.

If courses from other degree programmes are offered as part of this module, the relevant examination regulations in their current version shall apply to

registration and withdrawal procedures, compulsory attendance, and participation in and passing of coursework and examinations.
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degree programme

Data science (M.Sc.)

Modules

Data-based modelling of physical systems

Module number

DSM-PH-503

1 Prerequisites

Subject related semester

1st+2nd or 2nd+3rd

Credit points (CP)

10

Total workload (hours)

300

Duration of the module

2 semesters

Modules status (P/WP)

WP

2 Profile

Aims of the module/integration into the curriculum

In the first year of the M.Sc. data science degree programme, students deepen their knowledge of scientific computing in the elective subject of Physics, using examples

from the fields of modern physics and geophysics. Students must complete courses in this area totalling 10 credit points.

content of teaching

The modules cover the fundamentals and applications of selected topics in physics and geophysics with regard to the field of scientific computing.

Learning outcomes

Students have acquired in-depth knowledge in the subject area of their chosen elective and can explain the associated physical relationships. They can apply the knowledge

they have acquired to current issues in the field.
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Structure

Components of the module

Course Workload (h)
v Status (P/WP)
No. Categol Course
gory Course Contact hours (h)/SWS Self-study (h)
A lecture at either an introductory or
advanced level in the field of data-driven
1 Lecture Lecture modelling within the Department of P 30 (2 contact hours per week) 30
Physics
Tutorial (in connection with
2 tutorial (in tutorial (in lecture/ inar) . P 30 (2 contact hours) 60
connection with connection with ecture/seminar) accompanying a
lecture/seminar) lecture/seminar) lecture from No. 1 or No. 3
A lecture at a basic or advanced level in
the field of Data-Based Modelling FB
Physics
3 Lecture Lecture P 30 (2 contact hours per week) 30
Tutorial (in connection with
4 tutorial (in tutorial (in lecture/seminar) . P 30 (2 contact hours) 60
connection with connection with ecture/seminar) accompanying a
lecture/seminar) lecture/seminar) lecture from No. 1 or No. 3
Options within the modules:

Taking into account the subject area and the structural requirements mentioned above, the modules allow students to choose freely from the courses offered by the Department

of Physics in the field of data-based modelling. The individual structure of the modules must be discussed with the module coordinators before registering for courses.

4 Examination structure
Examination(s)
MAP/ MTP Duration/sc Organisational link to course No. (if Weighting Module mark
No. Type ope applicable)
X N ) 30-45
MAP Oral final module examination covering the module content 100%
min
Weighting of the module mark in the overall mark 8.70%
Coursework
) Organisational link to
N = Duration/scope
o. e
L course No. (if applicable)
Weekly assignment sheets
(1-2 pages in length),
presentation and
discussion 5—
10 minutes per
. Solving practice problems, presentation and discussion of results candidate ,
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5 Allocation of workload

Course No. 1 1 credit
Participation Course No. 2 1 credit
(contact hours)

Course No. 3 1LpP

Course No. 4 1 credit
Coursework (and self-study) SLNo.1 1 credit

SLNo. 2 1 credit
Examination performance (and self-study) PLNo. 1 2 credits
Examination requirements (and self-study) PL No. 2 2 credits
Total credits 10 ECTS

The modules’ workloads are expressed in credit points. Please note:

° The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework

and examination results.

L4 If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.

. Credit points for the module are only awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated
through the passing of all examination and coursework requirements that the

learning outcomes have been acquired.

6 Prerequisites

Module-specific entry requirements

No formal prerequisites; however, a basic knowledge of calculus and linear algebra is strongly

Attendance policy

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency/Schedule

Every semester

Person responsible for module/Faculty

The current module coordinators can be viewed at

https://uni.ms/datascience-mv. Department 11 — Physics

8 Mobility/Recognition

Applicability to other degree programmes

Physics (M.Sc.) Geophysics (M.Sc.)

Module language(s)

English

Module title in English

Data-Based Modelling of Physical Systems

English translation of the module components from Field

3

Course No. 1: Basic and advanced lectures in the field of Data-Based Modelling

Course No. 2: Exercises relating to the lectures from No. 1 or No. 3

Course No. 3: Basic and advanced lectures in the field of Data-Based Modelling

Course No. 4: Exercises for the lecture from No. 1 or No. 3
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Admission to the examination is conditional upon the completion of coursework.

If courses from other degree programmes are offered as part of this module, the relevant examination regulations in their current version shall apply to

registration and withdrawal procedures, compulsory attendance, and participation in and passing of coursework and examinations.
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degree programme Data Science (M.Sc.)
Modules Physics-Informed Machine Learning
Module number DSM-PH-501
1 Prerequisites
Subject related semester 1st or 2nd
Credit points (CP) 5
Total workload (hours) 150
Duration of the module 1 semester
Modules status (P/WP) WP
2 Profile

Aims of the module/integration into the curriculum

This course for the data science in Physics specialisation covers concepts, methods and application strategies in the research field of Physics-Informed Machine Learning
(PyIML).

The focus is on hybrid approaches that combine prior knowledge of physics — for example in the form of symmetries, conservation laws or differential equations — with
data-driven models. The aim is to utilise and further develop machine learning as a physically grounded tool. The course thus bridges the gap between data-driven
methods and classical

modelling approaches in theoretical and computational physics.

content of teaching

The course builds on an introduction to machine learning and focuses on the modelling of physical systems using physics-informed learning methods. Topics covered
include
, among other things:

o Fundamentals and variants of Physics-Informed Neural Networks (PINNs)

° Integration of physical structures into ML models: symmetries, boundary conditions, conservation laws, differential equations
° Data-driven modelling with incomplete physical knowledge

o Inference of physical parameters and data assimilation

° Applications in various subfields of physics and other natural sciences

o Overview of current research and outstanding challenges in the field of PyIML

In accompanying tutorials, numerical implementations are carried out using Python.

students will train their own PyIML models and evaluate their performance using realistic problems.

Learning outcomes

Students

.. understand the basic idea and objectives of physics-informed learning methods,

... are familiar with key architectural principles and regularisation strategies of PINNs and related models,
... are able to integrate prior physical knowledge into machine learning methods in a targeted manner,

... acquire practical skills for the numerical implementation of PIML approaches,
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... can critically evaluate physics-informed learning models and select and further develop them for specific application problems.

3 Structure

Components of the module

Workload (h)
Course Lv Status (P/WP)
Self-study (h,
No. Category Course Course Contact hours (h)/sws | Self-study (h)
1 Lecture Lecture Physics-Informed Machine Learning P 30 (2 contact hours) | 60
2 tutorial (in tutorial (in Tutorials on "Physics-Informed Machine P 30 (2 contact hours) | 30
connection with connection with oo
. . Learning
lecture/seminar) lecture/seminar)

Options within the modules:

None

4 Examination format

Examination component(s)

Duration/Sco Organisational link to course No. (if applicable) Weighting Module

No. MAP/ MTP Type pe mark

Oral examination on (1) and (2).

If there are a large number of participants, the examiner

may set a 90-120-minute written examination instead of an

oral examination; this change to the examination format

will be announced in the first module 20-30

. o
1 MAP appropriate form. min 1 100%
Weighting of the module mark in the overall mark 4.35%
Coursework
No. Type Duration/sco Organisational link to course No. (if
pe applicable)

Weekly assignment sheets
(1-2 pages in length),
presentation and
discussion 5—

10 minutes per

candidate
Solving practice problems, presentation and discussion of results
1 2
5 Allocation of workload
Participation Course No. 1 1 credit
(contact hours)

Course No. 2 1 credit

Coursework (and self-study) SLNo. 1 1 credit
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Examination performance (and self-study)

Exam No. 1 2 credits

Total credits

5 ECTS

The modules’ workloads are expressed in credit points. Please note:

L4 The timing of credit allocation in a campus management system is linked to contact and attendance times, as well as to the assessment of coursework

and examination results.

L If workload for self-study has been scheduled (e.g. preparation and follow-up work for courses, etc.) that is not directly related to examination or
coursework, this is nevertheless allocated to the course.

o Credit points for the module are o

nly awarded once the module has been successfully completed in its entirety, i.e. once it has been demonstrated

through the passing of all examination and coursework requirements that the

learning outcomes have been achie

ved.

6 Prerequisites

Module-specific entry requirements

None

Attendance policy

Attendance at courses is strongly recommended.

7 Modules schedule

Frequency

Every summer semester

Person responsible for module

The current module coordinators can be found at

https://uni.ms/datascience-mv. Department 11 — Physics

8 Mobility/Recognition

Applicability to other degree programmes

None

Module language(s)

English

Module title in English

Physics-Informed Machine Learning

English translation of the module components from field
3

Course No. 1: Physics Informed Machine Learning

Course No. 2: Recitation Sessions on "Physics Informed Machine Learning"

9 Miscellaneous

Admission to the examination is conditional upon the completion of coursework.
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