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Chat GBT

Research tool or cheating engine?

Institutdirekter Jan Madsen, DTU Compute
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ChatGPT

Research tool or cheating engine?

Jan Madsen , Professor, PhD
Head of Department, DTU Compute

CUU, February 20, 2023
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Just two months after the program’s public launch,

ChatGPT reached 100 million monthly active users

DTU COMPUTE ChatGPT Challenge




ChatGPT?

Hvem er du?

Jeg er en Al-model udviklet af OpenAl med fokus pa at besvare spgrgsmal og handtere
opgaver relateret til sprog. Jeg er kendt som ChatGPT.

DTU COMPUTE ChatGPT Challenge




ChatGPT?

Who is OpenAl?

OpenAl is an artificial intelligence research organization founded in 2015 with
headquarters in San Francisco. Its goal is to develop and promote Al technologies in a
responsible manner, with the aim of having a positive impact on society. OpenAl is

supported by a number of investors, including tech leaders and entrepreneurs.
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ChatGPT is a Generative Al

» Generative artificial intelligence (Al) describes algorithms
(such as ChatGPT) that can be used to create new
content, including audio, code, images, text, simulations,
and videos. Recent new breakthroughs in the field have the

potential to drastically change the way we approach content
creation

DTU COMPUTE ChatGPT Challenge
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Machine Learning: @ = e ?

Supervised learning

Neural Network

e - Featu.re —%— m) Yes/No
' Extraction

Classification
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Deep Learning:

Reinforcement learning

Neural Network

(IO7FIo7F 0
SEORLOIEOILE = Yes/No
SOZAZ

Feature extraction + Classification
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Accuracy of Deep Learning

* FLOPS - Floating Point Operations Parameters

* Faster processing - GPU
* Parallel - cluster of GPU’s Data ‘ =) Result

e Cost(R) ~E x D x P Execution

DTU COMPUTE ChatGPT Challenge




Accuracy of Deep Learning

FLOPS - Floting Point Operations RESClaRe XN EN
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The Sustainability Challenge

CO, footprint (kg)

Flight NY — SF b/w (1. person)
Human life (avg. 1 year)
American life (avg. 1 year)

US car + fuel (avg. 1 lifetime)

[source: Strubell et al, “Energy and policy considerations for deep learning in NLP”, 2019]
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The Sustainability Challenge

CO, footprint (kg)

Flight NY — SF b/w (1. person) 900

Human life (avg. 1 year) 5000

American life (avg. 1 year) 16400

US car + fuel (avg. 1 lifetime) 57.153

Deep Learning NLP 284.019
(213M parameters)

[source: Strubell et al, “Energy and policy considerations for deep learning in NLP”, 2019]
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ChatGPT

Training Inference

Parameters

Data» m) Result Data == m) Result

Execution Execution

Cost(R) ~ E x D x P Cost(R) ~ E
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ChatGPT training

* [nitial model trained with supervised fine tuning

 Human Al trainers provide conversations in which they play both
sides

* Reinforcement learning based on reward model, which uses two or
more model responses ranked by quality

DTU COMPUTE ChatGPT Challenge
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ChatGPT and exams

For the exam in /ntroduction to Programming and Data Processing which runs under numbers
02631, 02632, 02633, 02634, we have an open Internet during the exam, so students can find help
in the online textbook and other documentation by using ordinary Internet search engines such as
Google and evaluate and adapt any suggestion for a partial solution to the exam assignment.

I have tested ChatGPT capabilities on solving the exam set from one of the previous semesters and I

find that ChatGPT can solve almost an entire exam set and student submission of the ChatGPT Finn Arup Nielsen
solution would probably have resulted in a grade around 10. It requires only simple copy and paste. Associate Professor
With a slight change in the input to ChatGPT, the solution improves to what typically would

correspond to a grade of 12. Screenshots from ChatGPT are available on the following pages.

The capabilities of ChatGPT have far-reaching consequences for written exams with an open
Internet.

Finn Arup Nielsen, DTU Compute, December 2022
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ChatGPT and exams

Given a matrix, we want to count the number of pairs. A pair is here defined as two
neighboring elements with the same value. The neighborhood is defined as the
iImmediate elements left, right, up or down from the current element.
Problem definition
Create a function called count_pairs which as input takes a matrix A. The function should
return the number of pairs, where a pair is defined as two neighboring elements with the
same value, and the neighborhood is the immediate left, right, up and down elements.
Solution template
def count_pairs(A):

#insert your code

return c
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Here's 3 possible implementation for the “covat_pairs” function

ed as two

Given a matrix,
neighboring ele as the
immediate elen
Problem definit
Create a functio
return the numl

same value, anc

function should
aments with the
wn elements.

SOI UUO n tp”] pl;‘ We can test the function with the following code:
def count_pairs
#insert your ¢

return ¢

DTU COMPUTE The function should return "2°, because there are two pairs of neighboring elements with

the same value in the matrix: *(4,4)" and ‘(s.8)"’
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DTU machine learning courses at scale

Course participants 2022

02450 Introduction to machine learning and data mining
F22+ E22:473 + 596 = 1069 students

02456 Deep learning
E22: 423 students

02476 Machine Learning operations
JAN 23: 200 students

02631+02632+024633 Introduction to programming and data analysis
JAN22 + F22 + JUN 22 + AUG 22 +E22 = 182 +114 +252 +423 +204 = 1175 students




University level ban

* In an email addressed to all students and faculty from Provost Sergei
Guriev, Sciences Po’s senior management team announced a ban on
the use of ChatGPT, and all other Al-based tools, at Sciences Po.

. The sanctions for use of the software may go as far as
exclusion from the institution, or even from French higher education
as a whole.

Jan 27, 2023

https://newsroom.sciencespo.fr/sciences-po-bans-the-use-of-chatgpt/
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University level ban

* The introduction of generative Al has raised questions about the
definition of plagairism and academic integrty, as new digital
research tools come into play all the time!

* Plagairism is the act of using someone’s work or idea without proper
credits.

* Challenge is not new: Wikipedia, with no clear author, is copying
from somewhere

e ... but, what if it is generated by something?

Algorithm = Human !

DTU COMPUTE ChatGPT Challenge




ChatGPT Plagiarism

Kasper Groes Albin Ludvigsen’s linked-in post

Should | be proud or worried that ChatGPT copy pasted something | wrote? e
In December, | published a story in Towards Data Science (TDS) in which |

guesstimated ChatGPT's carbon footprint. Now, a blog post has appeared in which
the author reports on a conversation she allegedly had with ChatGPT about

climate change. During that conversation,
. Should | be proud? |

guess it's kinda cool. And maybe a sign of recognition. Should | worry?
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Gettylmages

This week Getty Images commenced legal
proceedings in the High Court of Justice in
London against Stability Al claiming Stability Al

. It is Getty Images’ position that
Stability Al unlawfully copied and processed
millions of images protected by copyright and
the associated metadata owned or
represented by Getty Images absent a license
to benefit Stability Al’'s commercial interests
and to the detriment of the content creators.

https://newsroom.gettyimages.com/en/getty-images/getty-images-statement
https://www.theverge.com/2023/1/17/23558516/ai-art-copyright-stable-diffusion-getty-images-lawsuit
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Can ChatGPT recognise itself?

* Maybe we should ask OpenAl to act responsibly and create a
"fingerprint"” service for journalists, schools etc:

* You upload a suspicious text and they check against a (hashed) list of
ChatGPT outputs, whether it was indeed generated by ChatGPT

DTU COMPUTE ChatGPT Challenge
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: Nikolaos Nakis
[ @nnaknik
Currently, | am TAIng an #mlops course.

In today's session, a student needed help regarding
Hfastapl.

After several minutes of struggling with a google
search, | turned to #ChatGPT getting the correct
answer in a matter of seconds.

7:25 PM - Jan 11, 2023 - 223 Views

Nikolaos is a PhD student at DTU Compute




Use of bots in education

* Show students shortcomings of Al

* Changing how assignments are setup, such thatbots cannot
complete them

* Detecting Al-use in students work — an expanded urkund

DTU COMPUTE ChatGPT Challenge




ChatTutor-scaling of high quality education

* Improve the learning experience

* Empower students — enrich the learning experience

Tue Herlau Lars Kai Hansen
Assoc Professor  professor,

* Trusted chatbot - grounded by knowledge graph Head of Section of

Cognitive Systems

DTU COMPUTE ChatGPT Challenge




Improve TA productivity +
Empower students for effective learning

By 2026, it is anticipated that the global e-learning market
will develop at a compound annual growth rate of 9.1%. Feedba‘ck ‘ O Student
People are choosing corporate training and courses online, FRER SRRt
so they don’t have to take time away from their jobs and
families to upgrade their skills. A robust student assistance
strategy is required for educational institutions in light of

Benefits of

Enabling i
this expansion. Prioritise and respond quickly to student i Lo Lomericd
- '-//

in the
Education

inquiries before registration, during the course, and
thereafter.
A chatbot for education can be a big help in offering top-

notch student support and providing quick answers to Access ‘ ‘ D,

information support

students’ questions (mtalkz). at anytime

https://mtalkz.com/chatbot-for-education/
https://www.quytech.com/blog/benefits-of-ai-chatbot-in-education-future-of-edtech/

ChatGPT Challenge




How Conversational Al can support university teaching

 Safe and Secure Feedback — privacy aware sharing

Al Assistants - combine complex domain knowledge

* Enhance student engagement 24/7-responsive, reliable, rewards

* Improve student’s metacognition — learning strategies,
known unknowns

DTU COMPUTE ChatGPT Challenge




DTU COMPUTE ChatGPT Challenge




Digitalization

* Digitalization happens in the crossings between professions

* Digitalization accelerates professions and their convergence

* Digitalization is not in isolation -> organizations get disrupted!

* Digitalization impacts ALL aspecets of life and society

DTU COMPUTE ChatGPT Challenge




Digital Transformation

EDUCATION DIGITAL EDUCATION

Private and closed
Hierarchy and silos

Specialised

One size fits all

Status quo ‘
Planning

Process and rules

Controlling
Money

Open and transparent
Networks

Interdisciplinary

Adaptable and personalized
Agility and innovation
Experimentation
Relationships and connections
Empowering

Purpose

L

1.
2.
3.
4.
5.
6.
7.
8.
0.
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“Technology development is unavoidable — to
understand this, is foundational for leaders

ability to act on our future”

Jan Madsen

Technology development - Diversity at the core




why should DTU ban ChatGPT in its educations?

There is no compelling reason for DTU, or any educational institution, to ban ChatGPT in
their education. While there may be concerns about the potential for Al to replace human

teachers, ChatGPT is best seen as a complement to human education, not a replacement.

ChatGPT can provide students with instant access to information, help them clarify their
understanding of concepts, and save teachers time and increase efficiency by providing
instant answers to administrative questions. Additionally, ChatGPT provides a valuable

resource for students and teachers, enabling them to interact with a powerful Al system

and gain exposure to cutting-edge technology.

Banning ChatGPT would limit the educational opportunities available to students and

teachers and would be at odds with the trend towards increased use of Al in education.
There is no evidence that ChatGPT is harmful to students or education, and the benefits it

provides make it an important tool for enhancing education.

DTU COMPUTE ChatGPT Challenge




Tue Herlau
Associate Professor

DTU COMPUTE
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ChatGPT:
Hvad nu?

Dekan Philip Binning
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Undervisning Medarbejder > Mine genveje > Indstillinger English

W

DTU =53

MINE KURSER 0G VAERKTOJSKASSE STUDIEREGLER FAGLIGE TILBUD OG SOCIALT OG
GRUPPER VEJLEDNING POLITISK
EKSAMEN

Snyd ved eksamen og anden bedemmelse
Hvad er eksamenssnyd?

Indberetning af eksamenssnyd

Hvad skal en indberetning_indeholde?

Hvilken bedemmelse skal underviser give studerende, der indberettes?
Information fra underviser til den indberettede studerende

Hvordan er den studerende stillet under en snydsag?

Sanktioner

Undervisningsperioder
(undervisningsaret)

Eksamensdatoer

Tilmelding og afmelding

!_1' E‘_""'_d_ er e_ksamenssn yd ?

[Januar 2023: Det skal preeciseres, at det som folge af ovenstaende ikke er
tillacit at bruge Al chatbotter som ChatGPT og andre former for kunstig
intelligens i eksamensafleveringer, da brug heraf ikke er udtryk for ens egen
selvstaendige praestation. Dette geelder ogsa ved skriftlig eksamen med alle
hjaelpemidler tilladf. Den eneste undtagelse er, hvis brug af disse softwares
fremgar specifikt af kursusbeskrivelsen eller er oplyst til de studerende af
underviser inden eksamen.]

20. februar 2023 Danmarks Tekniske Universitet
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Nogle (rigtig) svaere spagrgsmal?

W

* DTU har forbudt for ChatGPT og Al, men der forventes udfordringer. Hvordan defineres
Al (stavekontrol, google s@gning etc...)?

» Al er den nye virkelighed, vi ikke bare kan forbyde (computere, regnemaskiner blev ikke
fOI’bUdt) Hvad ggr VI’? chat.openai.com/auth/login

Bookmarks Library Bank Kayak Allmusic [l AllMusic's Bestof 2.. @ Min Sundhedsplatf.. E¥ spr

» Hvad er eksamenssnyd?

 Hvordan eksaminerer vi de studerende?

« Hvordan ved vi om det er snyd? ChatGPT is at capacity right now

Get notified when we're back

» Hvordan kontrollere vi bedst snyd?

Write a guided meditation about the status of ChatGPT.

o Hvad mener DTU med ‘A”e hjalpem|d|er t|”adt,’? As you read this message, please take a moment to pause and breathe.

Notice the sensations in your body and the rhythm of your breath.
Remind yourself that you are not alone in wanting to try out ChatGPT.
Many others are interested in it as well. Be patient and know that the
website is doing its best to accommodate everyone. Trust that the right
time for you to try ChatGPT will come. In the meantime, continue to
focus on your breath and stay present in the moment.

20. februar 2023 Danmarks Tekniske Universitet
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Digitale kompetencer

Dekan Philip Binning

20. februar 2023 Danmarks Tekniske Universitet
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DTU’ strategi: Teknologi for mennesker

Teknologi for mennesker

. MAL Pejlemaerke 3 o>
DTU gar forrest i realiseringen af Vi gar forrest i ‘=
digitaliseringens muligheder realiserinaen af R dapr
IS g Teknologi
igitaliseringens for mennesker
« Digitalisering er et grundleeggende element muligheder

i alle DTU’s uddannelser - i teori og praksis

OPGAVER
» Hvilke digitale kompetencer skal enhver DTU-ingenigr have i fremtiden?

* Hvad er DTU-ingenigrens digitale mindset?

20. februar 2023 Danmarks Tekniske Universitet
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Hvad forstar vi ved digitale kompetencer?

DTU-ingenigrens digitale mindset baseres pa
‘Computational thinking’, der omfatter:

1. ‘Algorithmic thinking’
Et steerkt digitalt sprog,
kendskab til de digitale grundbegreber bag programmering

2. ‘Digital thinking’
Visualisering, dataindhentning og databehandling,
versionsstyring, etik etc.

3. ‘Digital framing’
En rammensaettende disciplin
— evne til at omsaette et virkeligt (analogt) problem til et digitalt problem
(med passende lgsningsmodel, tilvejebringelse og indsamling af data samt behandling
og fortolkning heraf)

20. februar 2023 Danmarks Tekniske Universitet
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Draft: Learning Objectives — work in progress
overseettes pa neeste slide

Explain the concepts of digital literacy and computational thinking
Evaluate and discuss data, data sharing and its security, and understand its ethical basis

Demonstrate computational thinking and formulate an algorithmic perspective on creative
problem solving

4. Create and exchange FAIR data and work with data analytics (visualization, data mining,
statistical methods, uncertainty quantification, etc.)

5. Construct mathematical models of engineering problems

Develop computer programs to solve engineering problems using version control and
repositories

7. Use and evaluate artificial intelligence, and understand its relation to human intelligence
Understand the uses and limitations of digital hardware and infrastructure
9. Critically evaluate digital outputs and put them in their social and physical context

Vegge,

20. februar 2023

Danmarks Tekniske Universitet 19/9-2022
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Udkast til digitale laeringsmal
— et arbejdsdokument

20. februar 2023

. Forsta og forklare begreberne i ‘digital literacy’ og ‘computational thinking’

Evaluere og diskutere data, datadeling og sikkerhed forbundet hermed samt forsta
grundleeggende etiske overvejelser og hensyn

Demonstrere evne til ‘computational thinking’ og formulere et algoritmisk perspektiv pa
en kreativ problemlasning

Skabe og udveksle FAIR data og arbejde med data-analyse (visualisering, datamining,
statistiske metoder, usikkerhedsberegning etc.)

Konstruere matematiske modeller for ingenigrfaglige problemstillinger

Udvikle computerprogrammer til at Igse ingenigrfaglige problemer ved hjeelp af
versionsstyring og repositories

Bruge og evaluere kunstig intelligens og forsta forhold mellem Al og menneskelig
intelligens

Forsta brug af og begreensninger ved digital hardware og infrastruktur
Kritisk evaluere digitale resultater og kunne saette dem i social og fysisk kontekst

Danmarks Tekniske Universitet



D10 Hvor opnas de digitale kompetencer?

1) Nyt Polyteknisk grundlag giver forste fundament for digitale kompetencer
gennem 7 nye grundfagskurser:

W

Matematik og computer science
— Programmering

— IntroMat og Lineaer Algebra

— Funktioner af flere variable

— Statistik

Naturvidenskab _ Matematik og
_ Naturvidenskab computer Kontekst
— Grundleeggende Fysik -

— Grundleeggende Kemi

— Interdisciplinger Bioengineering
Kontekst

— Viden og samfund

2) Fagspecifikke kurser og projekter

3) Extracurriculaere aktiviteter

20. februar 2023 Danmarks Tekniske Universitet
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Hvad kan vi laere
af andre?

20. februar 2023 Danmarks Tekniske Universitet
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Oslo Universitet
Anders Malthe-Sgrensen

W

Uddrag af
Anders Malthe Sgrensens praesentation pa

DTU’s undervisningsseminar 8. november 2022
From do digital to be digital




DU At the University of Oslo, programming is integrated in all
= science study programs and adapted to the disciplinary
contaxt
-~
- |
7
ae -
s -
-

Schools

20. februar 2023 Danmarks Tekniske Universitet
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How does computing change education ?

— example from physics

20. februar 2023 Danmarks Tekniske Universitet



=
—]
—

Classical problems often only provide closed
answers that do not open for discussions

W

ﬁ:m&':—mgf

2 2
midl cos()sin(a)
8

A
T~
o
sy
|







Instead we can
teach the
students the
same content,
but in a more
open and
motivating
context.

How can you
measure the
velocity inside
a tornado?



DU Students can find the path of a probe in a tornado

~— - because they know how to program

—

F=md=—-mgj

Can be solved without F=md=-mgj— D(0(t) — (7)) |5(t) — &(7)
programming

Can only be solved with programming

20. februar 2023 Danmarks Tekniske Universitet
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Et udviklingsprojekt — hvad ger vi?

Preaesentation af digitale kompetencer pa undervisningsseminar 8. november 2022
From do digital to be digital

Implementering af Polyteknisk Grundlag fra E2023
- fgrste skridt til et fundament for digitale kompetencer

Dialog med CUU, DUU og andre kollegiale fora

Dragftelse med DTU’s Aftagerpanel

Etablering af en visionsgruppe til Isbende inspiration og sparring

Danmarks Tekniske Universitet
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Kursustyper/niveauer

Studiechef Jargen Jensen

20. februar 2023 Danmarks Tekniske Universitet
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Kandidatkurser ma ikke indga i diplomingenigr- og
bacheloruddannelsen

§ 16. Bacheloruddannelsen skal veere et afrundet
forlab, der bygger pd det niveau, som den studerende
har erhvervet i den adgangsgivende uddannelse.

Stk. 2. Universitetet tilrettelaegger uddannelsesforlgbet
pd en sddan made, at den faglige sammenhasng og
progression sikres.

og

” § 27. Kandidatuddannelsen skal vaere et afrundet
forlgb, der udbygger de kundskaber og den indsigt,
som den studerende har erhvervet i
bacheloruddannelsen [...]”

20. februar 2023 Danmarks Tekniske Universitet
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20. februar 2023

Uddrag fra struktur pa Bacheloruddannelsen

bachelor

Valgfrie kurser

udbydes pa DTU samt tilsvarende kurser pa andre uni i der foreligger
en forhandsgodkendt merit. Der kan veelges op til 10 ECTS pomt blandt kurser pa
diplomingenigrniveau (geeldende fra 1. september 2020). Man kan veelge at tage
de kurser, der ligger inden for rammerne af det anbefalede studieforlgb pa de
enkelte bacheloruddannelser. Man kan ogsa benytte valgfriheden til at falge kurser
inden for videregaende matematik, fysik eller kemi. Eller man kan vaelge mere
generelle kurser, fx inden for ledelse og gskonomi. Endelig kan man benytte de
valgfrie kurser til at a&endre fokus i sin uddannelse, sa man kvalificerer sig til
kandidatuddannelser, som den valgte bacheloruddannelse ikke umiddelbart giver

adgang til.

Danmarks Tekniske Universitet
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Nuvaerende opdeling — kursusbasen 2022/2023

Bachelor/BSc-kurser Kandidatkurser/MSc-
ca. 350 stk. kurser ca 750 stk

Der er ca. 320 diplomkurser
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Diplomingenigr- og bachelorstuderende udger ca.
10% af deltagerne pa kandidatkurser men fordelt
pa op til 1/3 af kurserne

W

Kandidatkurser

Bachelor (MSc)-kurser

(BSc)-kurser
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kandidatkurser

Kandidatkurser 2021/2022

Kursus-

nummer Kursusnavn

10122
10200
10255
10302
10304
10314
10315
10216
10318
10321
10325
10333
10337
10339
10246
10350
10380
10334
10385
10286
10400
10401

Statistisk fysik

Materialers struktur og dynamik studeret med rgntgen og neutroner

Avanceret 3D Rgntgen imaging

Elektronstrukturmetoder i materialefysik, kemi og biologi

Eksperimentel overfladefysik
Magnetisme og magnetiske materialer

Magnetisme og magnetiske materialer - med projekt
Materialedesign med maskinlaering og kunstig intelligens

Mangepartikel metoder i faststoffysik
Nanosystemteknologi

Kvantemekanisk modellering af nanoelektronik
Fysikken i vedvarende energi

Teoretisk mikrofluidik

Begreber i heterogen katalyse og anvendelser indenfor enarmikonvar

Kontinuumsfysik

Numeriske studier i fysik

Kvanteoptik

Kvanteinformation

Anvendt kvantefysik: Kvanteinformationsteknologi
Eksperimentelle Teknikker i Kvanteteknologi
Plasmafysik

Eksperimentel plasmafysik

20. februar 2023

Oversigter over fordelingen af stu

derende pa

Kandidatkurser 2021/2022

Efter- Efter-
uddann Kursus- uddann
BEng  BSc else Gast  MSc 1alt nummer Kursusnavn . __ BEng  BSc else Gast  MSc 1alt

3 3 20 26 42500 Innovation in Engineering 8 1 15 1036 1060

1 12 13 42502 Facilitating Innovation in Multidisciplinary teams 3 4 149 156

0 1] 42504 Innovation in Engineering 9 3 319 331

22 22 42505 Facilitating Innovation in Multidisciplinary teams 2 91 93

2 6 8 42543 Ledelse af baeredygtige organisatoriske forandringer 4 2 9 250 265

2 19 21 42534 Social Entrepreneurship: Theory and Practice 2 5 7

5 5 42575 Teknologi og Innovationsledelse 1 2 239 242

10 27 37 42576 From Analytics to Action 18 173 191

8 8 42577 Introduktion til Business Analytics 23 1 14 200 238

1 18 13 42578 Advanced Business Analytics 1 4 124 129

7 7 42634 X-Tech Entrepreneurship 19 439 458

3 ] 13 28 42879 Beslutningsstgtte og strategisk vurdering 3 1 21 156 181

7 7 46100 Introduktion til mikrometeorologi for vindenergi 5 20 25

P — 2:__’21/2022 = = 0 46110  Grundlaggende Aerodynamik 3 4 28 35

46115 Turbulensmodellering CFD 1 11 12

Kursus- 46200 Planlzgning og udvikling af vindmelleparker 1 8 95 104

Kur BEng 46205 Feasibility-studier af energiprojekter 2 3 3 149 157

ZIZST FTERITISK IEBEMMTUUETUOVIRIITgG 446211 Offshore vindenergi 17 53 TO

22281 Biomaterialer 46230 Balancering af elsystemer med storskala vindkraft 1 1 107 109

22283 Molekylzer termodynamik, transport og analyse 46300 Vindkraft og aeroteknologi 1 22 93 116

22435 Medikoteknisk produktudvikling 46310  Aeroelasticitet for vindmaller 2 4 36

22436 Avanceret medikoteknisk produktudvikling ¥ 6320 Vindmagllelaster, -aerodynamik og -kontrol 38 38
22446 Engineering World Health Sommerskole i medicoteknisk instrumente 13 33 46
22475 Vaevs- og bevaegeapparatets biomekanik DTU 2 28 30
22485 Medicinske billedsystemer 20 21
22438 Avanceret ultralydsbilleddannelse 1 4 5
22506 Magnetisk resonans i medicinsk billeddannelse 3 8 13
22507 Avancerede emner indenfor Magnetisk Resonans billeddannelse 1 Lt 5
22508 Praktisk NMR spektroskopi: Synligger reaktioner i (bio)kemiske syster 3 1 8 12
22511 Bio-medicinsk optik 1 10 11
22512 Optiske biosensorer 2 18 20
22525 Medicinsk billedanalyse 6 17 23
22530 Computerintensiv stralingsdosimetri a 4
22603 Lysmikroskopi for life science 1 14 15
22652 Eksperimentelt projekt i Fysik og Nanoteknologi 4 4
22700 Effective Science Communication 3 2 10 15
23101 Introduktion til fedevareproduktionskaeder 2 30 32
23102 Fodevaresikkerhed i produktionskaader 1 1 37 39
72181 Armatic fand nrimans nendnctinn: Cichanr and annacbora 2 2
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Opgave til studienaevnene ved revision af
kursusbasen

Validér kursusniveau pa kurserne!

Benyt fremsendte oversigter som hjeelp og vaer
opmeerksom pa kursernes nuvaerende placering i
uddannelserne e A —— L

v = a X

+200@ :

€ C @ kurserdtu.dk/admin/20 3/course/edit/72893 It
ctScaler Gateway @ [H Elements of Ch % Homepage-DTUL. [ teknisk: Kemisk.. @ EXT-ENERGY ENGL. o Mine filer - OneDrive  [8] Oracle Ap, @ Notebook Home »
K itel * @ il =
itel *
Engelsk titel * @ Introduction to Chemical Reaction Engineering Tilbage bl kursusoversigten
Point (ECTS) * @ 5 Dokumentoplysninger
Studiensevn * Studlenzevn DTU Kemiteknik
Institut * @ 28 Institut for Kemiteknik (100 % Gam gokament
Deltagende institut @ i nde institut Felter markeret med * er obligatoriske
Ekstern Tilfo] ekstern samarbejdsinstitution
samarbejdsinstitution

Kursuskommentar @ Dansk

[Kursustype fra Studiebasen
I

Kursustype fra Studiebasen Vis kursustype fra Studiebasen

Engelsk Teknologisk linjefag, Kemi og Teknolog
D 0

og -kvalitet ~ Eksempelvisning

Vis Dansk | Vis Engelsk

Sprog * @ Engelsk ~| (] 4 dansk, men der arrangeres et paralle
for udenlandske studerende

Antal Studerende @ | win Max.

Uddannelse & Bachelor v

Uddannelse v

(Sekundzr) ©

Tidlicere kursus €

ﬂ AL Type here to search
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Studielederne vurderer, hvilke kandidatkurser der
for deres uddannelser kan betragtes som varende
pa bachelorniveau

W

Kandidatkurser

Bachelor (MSc)-kurser

(BSc)-kurser




DTU

W

Og laver lister ...

Tilfgjelse til beskrivelsen af valgfrigruppen pa BSc

Disse kurser kan indga som bachelorkurser i valgfriblokken pa bacheloruddannelsen i
Elektroteknologi:

Tilvalgskurser pa diplomingenigruddannelsen

31070 Hands-on microcontroller programming 5 point June
31200 Fundamentals of acoustics and noise 5 point Autumn E3A
ﬁl\l’ﬂlgﬁkurser cantrol (Tues 8-12)
Medenstaende kurser er allerede fofhéndsgodkendt. En del af kursernga har kursustyppen 31220 Elactroacoustic transducars and 10 point Autumn E2 (Mon
kandidatkursus, men er godkendt pa bachelorniveau for studerende pa systems 13-17, Thurs 8-12)
diplomingenigruddannelsen i elektroteknolog. Pa grund af disse kursers faglige niveau er de
hovedsageligt henvendt til studerende, som i tillaeg il studieplanens professionsretiede kurser 3221 Nonlinear transducers 5 point January
s@ger teoretiske udfordringer pa et hejere niveau.
31241 Building acoustics 5 point Autumn E2A (Mon
13-17)
34746 Robust og fejltclerant ragulering 10 point F1 {man 3-12, tors
13-17) 31383 Raobotics 5 point Auturnn E4A
' (Tues 13-17)
34747 Digital regulering 10 point E5 (ons 8-17) 31385 Autonomous robat systems 5 paint January
34748 Modellering for drift og overvagning af 5 point F5A (ons 8-12) 31386 Building dependable robot systems 5 point Spring F3B (Fri
komplekse industrielle processer 13-17)
. . " ) 31415 RF communication circuits 10 point Autumn E2 (Meon
34753 Robotteknik 5 point E4A (tirs 13-17) 13-17, Thurs 8-12)
34754 Autonome robotsystemer 5 point Januar 31632 Intagrated analog electronics 2 5 point Spring F4A (Tues
L1kl 3 = 13-17)
34756 Avancerede Autonome Robotter 10 point F4 (tirs 13-17, fre 31633 Design and layout of integrated CMOS 5 point June
8-12) circuits
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Nuvaerende opdeling — kursusbasen 2022/2023

Bachelor/BSc-kurser Kandidatkurser/MSc-
ca. 350 stk. kurser ca 750 stk

Der er ca. 320 diplomkurser
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Forventet fremtidig opdeling

Bachelor (BSc)- Bachelor(BSc)/kandidat(MSc)- Kandidatkurser
kurser kurser (MSc)-kurser

Udvalgets bemaerkninger til:
- klacificering af bachelorkurser pa kandidatniveau
- ny kursustype

2023 Danmarks Tekniske Universitet



=
—
—

i

Eventuelt
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