Studieplan 2016/2017
Bachelor of Engineering – Electrical
Studyprogramcode
BIELE
Short description
Studies published by the Norwegian Society of Engineers and Technologists - NITO (www.nito.no),
the Norwegian Labour and Welfare Administration - NAV (www.nav.no) and the National Bureau of
Statistics Norway - Statistisk Sentralbyrå (www.ssb.no) have shown that there is a pressing need for
electro-engineers (and other branches of engineers) in the coming years.
”Electro” is a collective term for electronics, telecommunications, automation and electric power
engineering. NTNU at Gjøvik offers two study programmes covering these engineering areas.
The Bachelor of Engineering – Electro-Engineering programme is suitable for students aiming for an
education looking to the future and who have the appropriate entry qualifications:
Highere Education Entrance Qualification with specialization in Physics-1 and Mathematics R-2;
Passed technical college in electro (but must then follow the Three-Semester Plan
www.hig.no/studietilbud/tresemester or the Y-VEI scheme www.hig.no/studietilbud/yvei)
General admission (followed by the Y-VEI Three-Semester Programme), or
Trade Certificate from high school in Electricity and Electronics (followed by the Y-VEI
scheme).
Sales of consumer electronics in 2014 totalled some 30 billion kroner just in Norway (
www.Elektronikkbransjen.no) in addition to the professional electronics market. All these products are
developed by electrical engineers.
Norwegian industrial revenue amounts to around 600 billion kroner annually (www.norskindustri.no).
All Norwegian industry is dependent on a high degree of automation to survive competitively. These
industries need electrical engineers with automation skills.
The telecommunications industry is doing well while more and more mobile technologies are
emerging. The future will be even more wireless with new sensors built into new products that will
communicate with each other. The wireless community, tele-medical solutions and mobile
communications will require many electrical engineers with knowledge of telecommunications
technology in the years ahead.
Modern society is extremely dependent on electric power in order to function. Norway imports and
exports large amounts of electric power (www.statnett.no). Electric power production is by means of
regulated rivers and waterfalls – hydro-electric power. Developing and maintaining this essential
infrastructure is the work of the electrical power engineer.
The electrical engineer has a very important place in today's digital society. The electrical engineering
course of study at NTNU at Gjøvik gives a good basic grounding before specialising in power
engineering or in electronics engineering. Students following electronics will obtain wide competence
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in electronics, automation and telecommunications. These skills will prepare students for job
opportunities in local, national and international companies.
Electric power engineering studies are presented in collaboration with Østfold University College
(HiØ) and Karlstad University (KaU) (see below under Programme Content and Structure).
Completing this Bachelor degree programme qualifies students to apply for further studies at master’s
level at, for example, the Norwegian University of Science and Technology (NTNU) or other similar
institutions at home and abroad. The degree also qualifies for admission to the Master in Sustainable
Manufacturing programme at NTNU at Gjøvik.
Duration
The nominal length of this programme of studies is three years.
The programme consists of individual courses giving a total of 180 credits, and leads to the degree of
"Bachelor of Engineering – Electrical".
The programme follows national requirements given in the "Regulations on the Curriculum for
Engineering Education." (http://lovdata.no/dokument/SF/forskrift/2011-02-03-107).
Expected learning outcomes
On completing this study programme students will have acquired a solid grounding in electric power or
electronics, providing a good basis for developing and acquiring additional knowledge and skills in a
working career.
The programme will make students eligible to work in a variety of industries both nationally and
internationally, and provides skills to work in areas such as:
The electronics industry – development, testing, marketing, operation and maintenance;
Consultancy – planning, construction, commissioning;
Government – operation and maintenance, projects monitoring, solution development;
Smaller electrical companies – development, testing, installation, training and sales.
In accordance with the NKR (National Qualifications Framework), the successful candidate will
achieve the following knowledge, skills and general competence during NTNU at Gjøvik's electrical
engineering programme:
Knowledge
Extensive knowledge providing an overall system perspective on engineering in general, with
specialization in electrical discipline.
Knowledge of electrical and magnetic fields, broad knowledge of electrical components, circuits
and systems.
Basic knowledge of mathematics, science – including electromagnetism – and relevant social
sciences and economics and how these can be integrated in electro-technical problem solving.
Knowledge about the technology's history and development with emphasis on electromagnetic
technology, the engineer's role in society and the consequences of the development and use of
technology.
Knowledge of research and development within their field, as well as relevant techniques and
working methods in the electrical trade.
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Ability to update their knowledge in the field, both through information gathering, networking
and practice.
Skills
Ability to apply knowledge and relevant results from research and development for solving
theoretical, technical and practical electrical issues including providing justification for choices
made.
Using professional digital engineering skills, ability to work in relevant laboratories using
measurement methods, troubleshooting methodology, relevant instruments and software, all as a
basis for focussed and innovative work.
Ability to identify, plan and implement technical electrical engineering projects, assignments,
tests and experiments both independently and in teams.
Ability to find, evaluate, use and refer to information and technical material using it to explain
problems.
Ability to entrepreneurially contribute new ideas and innovation by taking part in the
development, quality assurance and implementation of sustainable and socially beneficial
products, systems and solutions
General Competence
Knowledge of environmental, health, social and economic impacts of products and solutions,
with the ability to put them in an ethical and lifetime perspective.
Ability to convey electrical professional knowledge to wider audiences, both in writing and
orally and in both Norwegian and English, and able to help visualize electromagnetic
technology's importance and consequences.
Ability to reflect on personal professional performance, as well as in a team and interdisciplinary
context, adapting their technical practice to the different project environments.
Ability to contribute to the development of good practice by taking part in discussions within the
field, sharing knowledge and experience with others.
Target Group
This course of study is aimed at applicants seeking an engineering programme directed towards
interesting and challenging tasks either in automation, electronics development, telecommunications or
power electricity. This is covered by two course specializations – electronics and power electricity.
Candidates can have just completed high school, or be with work experience seeking an electrical
degree aimed at one of the above mentioned categories. The Y-VEI programme is designed to prepare
applicants who have appropriate trade certificates.
Independence and the ability to plan personal learning is important because of the interaction between
theory and practice and between individual and team work. The course is thus suitable for persons who
either already have these characteristics, or who aim consciously to develop these aspects for
themselves.
Admission Criteria
The following are eligible for admission to this programme in accordance with the rules on access to
higher education (Forskrift om opptak til høyere utdanning):
Applicants with Higher Education Entrance Qualification (generell studiekompetanse) including
Mathematics (R1 + R2) and Physics 1.
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Applicants with recently approved two-year vocational training in technical subjects (2-årig
fagskoleutdanning i tekniske fag) must document equivalent knowledge of mathematics and
physics.
Applicants who have completed a two-year technical college course as specified by the
Education Ministry up to and including the specifications issued in 1998-9 meet the admission
requirements without separately having to document equivalent knowledge of mathematics and
physics as above.
Applicants who have passed the one-year preparatory course for engineering and maritime
college education fill admission requirements for without separately having to document
equivalent knowledge of mathematics and physics as above.
Applicants who have Higher Education Entrance Qualification and have completed a
one-semester science course of further mathematics and physics meet the requirements for
admission without having to document equivalent knowledge of mathematics and physics as
above.
TRES: For applicants with Higher Education Entrance Qualification that are admitted to the
Three-Semester Plan (treterminordning), the above named special admission requirements for
mathematics and physics are not applicable.
Y-vei: Applicants who are admitted to specially designed engineering programme (spesielt
tilrettelagt ingeniørutdanning), see § 3.3, on the basis of having a trade certificate and a
minimum of 12 months relevant experience, do not need to separately document their knowledge
of mathematics and physics as described above.
Course Structure
The programme is structured to follow the national requirements given in the "Regulations on the
Curriculum for Engineering Education”.
Electro engineers learn to be independent, responsible and adaptable by means of a range of advanced
specialised teaching courses which closely integrate theory and practice. Modern electro laboratories
are used for practical tasks and skills training with emphasis on creative problem solving that
demonstrate the connection between theory and practice. The laboratories are well equipped with a
range of different signal and measuring systems. There are also special laboratories containing highly
sophisticated measuring equipment. Much effort is made to ensure that students enjoy stimulating
learning experiences in the laboratories that are also available to students outside scheduled teaching
hours.
Many of the electrical trades demand extensive use of computers and special software, and the
laboratories are designed for laptop use with a wireless network. Teaching materials and subject matter
are available via computer network based learning platforms Fronter or Moodle.
Lecturers in the Elektro Group are well qualified with many years of teaching experience, 10-15 years
of industrial/business experience and publications in international journals. Some are engaged in active
research within their field .
The electro course at NTNU at Gjøvik is structured so that the first two years are common to all electro
students (with the exception of one subject in the 4th semester). This gives more time for selecting the
later specialization discipline. Specialization choice is made at the end of the third semester, while the
fifth semester optional courses are selected by the end of the fourth semester.
The electronics specialization provides knowledge and skills in the development of modern electronic
systems where the use of microprocessors/microcontrollers is a natural component. The course focuses
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on the associated program development, and includes study of digital and wireless systems, as well as
control systems with programming of PLS. Study of industrial robots is included in these courses.
The Electric Power* discipline lays emphasis on providing knowledge and skills related to the
infrastructure for the production, transport and distribution of electrical energy. Optional courses on
renewable energy sources and the energy market can be chosen from the Renewable Energy Study
programme. A selection of optional courses may be chosen from other cooperating institutions.
* The Electric Power discipline is offered jointly with Østfold University College (HiØ) and Karlstad
University (KAU). Partners’ lectures are presented on campus by video conferencing, while other
contact with lecturers is online. Travel costs must be expected when carrying out obligatory laboratory
tasks.
The final Bachelor Project (Bacheloroppgave) is usually conducted in collaboration with a sponsor
company. The Electro Group has excellent contact with companies through the Inland Electronics
Network (www.el-IN.no) and the Energy Fellowship. These contact networks provide students open
opportunities for travel on business visits and to get expert guest speakers on specialist topics.
Structure and content
The first four semesters are common to all electro students (with the exception of one subject in the 4th
semester) with a number of general subjects as well as more specialised subjects. The specialization
subjects are: "Electrical Circuits", "Electronics", "Control Systems with PLC and robot programming",
"Signal Processing for Communication Systems" (electronics specialization) and "Introduction to
Three-Phase Systems, Electrical Machines and Transformers" (electrical power dicipline). The subject
"Electrical Circuits" contains 5 credits of physics, which together with the subject "Physics and
Chemistry" gives adequate competence in physics to be able to continue on further graduate study.
The fifth semester includes 20 credits of courses that provide further learning relevant to the chosen
specialization discipline. The aim is to ensure a depth of expertise that will provide the basis for further
study within the discipline. In addition, a 10 credit optional course may be chosen freely from all
bachelor level courses offered at NTNU at Gjøvik (providing the individual course entry requirements
are met). It is also possible to apply for approval for courses taken at other similar educational
institutions. Candidates taking courses other than those listed above, including the listed optional
courses, will not have their formal course of study specified on their degree certificate, and it will not
be possible to guarantee that they will thus be qualified to study for a master's degree.
The sixth and final semester is the same for all disciplines in that students undertake a 20 credit
Bachelor Project and a 10 credit course in Engineering Academic System Topic. The project builds on
the knowledge and skills learned and will be within the chosen specialization discipline. The project is
often based on a problem offered by a business company. Many project proposals are received from
companies, such that students have a large range of interesting suggestions from which to choose.
Projects can also lead to later job employment offers.
The tables below show the subjects included in the study programmes together with optional subjects.
Minor adjustments may however become necessary from time to time.
Teaching Methods
The educational programme is varied and uses different methods:
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Independent projects with a written or oral presentation
Group work (rolling, fixed and self-selected groups)
Lectures (introduction, resource, regular, with associated reading)
Net-based learning platforms
Calculations
Laboratory work
Company visits
Guest lectures
Using relevant software tools and other instruments is emphasised in order to learn the skills that are
expected of an electrical engineer.
Technical Prerequisites
Students require their own laptop PC for this programme. Computers using the Windows operating
system are recommended in order to avoid difficulties in installing specialist software. Some computers
are available in the NTNU at Gjøvik laboratories, while the electrical laboratories are equipped with
advanced and expensive software and other measuring devices.
Good wireless networks are available for laptop PCs, both in the electrical laboratories and in the rest
of the campus.
Internal/external examiner
Individual subjects are examined as shown in the individual subject course descriptions.
Internationalization
It is possible for students to take their fifth semester, ie the autumn semester in the third year, at one of
the faculty’s partner institutions overseas. These are, currently:
Sweden - Karlstads Universitet
Australia - University of Wollongong
Germany - Fachhochschule Schmalkalden
England - University of Newcastle upon Tyne
Over the last years several students have carried out their Bachelor Project at the CERN international
research center in Geneva in Switzerland. NTNU at Gjøvik also has agreements with a number of other
universities and colleges abroad that can be appropriate for a stay as part of the course. Contact the
International Office (Internasjonalt kontor) for more information.
Internationalization for students who elect not to travel overseas is by means of using English text
books for some subjects. Meanwhile, the electrical engineering lecturers come from a number of
different cultural backgrounds, in addition to the international aspect of joint courses with Karlstad
University. Additionally, representatives of major international concerns are regularly invited to give
lectures, while overseas research students based at GUC are working in the field of wireless systems.
Publiser
Yes
Approval
Fagplan godkjent av Studienemnda februar 2013.
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Degree
Bachelorgrad
Samordna opptak
207 005
Bachelor of Engineering - Electrical, Electronics 2016-2019
Coursecode Course name

C/E *) ECTS each. semester
S1(A) S2(S) S3(A) S4(S) S5(A) S6(S)

REA1141

Mathematics 1

C

10

IMT1031

Fundamental Programming

C

10

ELE1071

Electrical circuits

C

10

TØL1002

Introduction to engineering for electrical and mechanical engineers and renewable energy

C

10

REA2081

Mathematics 2 for electrical engineering

C

10

ELE2131

Digital Fundamentals and Microcontrollers

C

10

REA2101

Physics and chemistry

C

10

ELE1051

Electronics

C

10

SMF2251

Statistics and basic economics

C

10

ELE3381

Control Systems with PLS and Robot Programming

C

10
10

10

Studieretningsemner
ELE3412

Signal Processing for Communications

C

ELE3343

Data Transmission

C

10

ELE3391

Electrical Project

C

10

Elective course, 10 ECTS

E

10

Se tabell nederst for forslag til emner for valgemnet på 10 st.p.
TØL1011

Systems Analysis and Engineering

TØL3905

Engineering Bachelor Project

C

10

C
Sum:

20
30

30

30

30

30

30

*) C - Compulsory course, E - Elective course

Y-VEI
Y-VEI strudents follow the programme for the three-semester students in first academic year.
Additionally, course SMF1171 Norwegian for Y-VEI is obligatory for students seeking admission via
Y-VEI.
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Bachelor of Engineering - Electrical, Electrical Power 2016-2019
Coursecode Course name

C/E *) ECTS each. semester
S1(A) S2(S) S3(A) S4(S) S5(A) S6(S)

REA1141

Mathematics 1

C

10

IMT1031

Fundamental Programming

C

10

ELE1071

Electrical circuits

C

10

TØL1002

Introduction to engineering for electrical and mechanical engineers and renewable energy

C

10

REA2081

Mathematics 2 for electrical engineering

C

10

ELE1051

Electronics

C

10

REA2101

Physics and chemistry

C

10

ELE2131

Digital Fundamentals and Microcontrollers

C

10

SMF2251

Statistics and basic economics

C

10

ELE3381

Control Systems with PLS and Robot Programming

C

10
10

10

Studieretningsemner
ELGB31

Introduction to Three-Phase Systems, Electrical Machines and Transformers

C

ELE3341

Electrical power systems and high voltage engineering

C

10

IRE35013

Power Electronics and Relay Protection

C

10

Elective course, 10 ECTS

E

10

Se tabell nederst for forslag til emner for valgemnet på 10 st.p.
TØL1011

Systems Analysis and Engineering

C

TØL3905

Engineering Bachelor Project

C

10
20

Sum:

30

30

30

30

30

30

*) C - Compulsory course, E - Elective course

Other optional courses
Coursecode

Course name

C/E *)

ECTS each. semester

ELE3342

Programmable Circuits

E

10

ENE1031

Electrical Energy Systems and District Heating

E

10

SMF1212

Project management and leadership

E

10

IRE36213

Energy Technology and Electric Installations in Buildings

E

10

ENE2042

Energy Markets

E

10

IRE36313

Regulations and Electric Installations in Buildings

E

S1(A)

Sum:

S2(S)

0

S3(A)

0

S4(S)

0

S5(A)

0

S6(S)

5

5

0

0

*) C - Compulsory course, E - Elective course

Recommended optional course for candidates for Masters Degrees
Coursecode

Course name

REA3011

Mathematics 3

C/E *)

ECTS each. semester
S1(A)

S2(S)

S3(A)

S4(S)

S5(A)

E

S6(S)
10

Sum:

0

0

0

0

10

0

*) C - Compulsory course, E - Elective course

The above schedules are subject to minor alterations. Note that there are entry requirements for
optional subjects which demand that certain levels of learning are already documented and that certain
preparatory subject courses have already been completed.
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About Optional Courses:
The optional 10 credits course may be chosen freely among all courses offered at NTNU at Gjøvik, and
it is also possible to apply for approval for courses taken at other similar educational institutions.
Candidates taking specialization courses other than those listed above, will not have their formal course
of study specified on their degree certificate, and it will not be possible to guarantee that they will thus
be qualified to study for a master's degree.

Internationalization and specialization courses
In the 5th semester it is possible to take a stay at a foreign institution. The subjects at the foreign
institution must be approved in advance in order to have their formal course of study specified on their
degree certificate.
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Emneoversikt
REA1141 Mathematics 1 - Study plans 2016-2017
Course code:
REA1141
Course name:
Mathematics 1
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Autumn
Language of instruction:
Norwegian
Expected learning outcomes:
The students will learn mathematical tools and methods for engineering problem solving, and acquire a
foundation for further study in mathematics and engineering. The course emphasizes manual
computation and basic concepts.
Knowledge
understand the relevance of mathematics in engineering problem solving.
able to identify applications of mathematics in engineering subjects.
have an appropriate toolbox with mathematical symbols and formulas
know different types of mathematical computer programs
The subject shall give knowledge in the areas of differentiation, integration, differential equation and
complex numbers.
Skills
do computations with symbols and formulas
apply differentiation and integration on simple practical problems
modelling and solving of simple differential equations
able to do mathematical thinking and reasoning
The skills are developed by applications to the knowledge areas
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Topic(s):
Sets and numbers
Complex numbers
Functions
Differentiation
Partial differentiation
Integration
First and second order ordinary differential equations
Vector algebra and vector valued functions
Teaching Methods:
Lectures
Other
Teaching Methods (additional text):
Lectures
Problem solving training sessions
Form(s) of Assessment:
Other
Form(s) of Assessment (additional text):
Portfolio assessment (counts 40%)
Written exam, 4hours (counts 60%)
Each part must be individually approved
Portfolio assessment is based on results of tests
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
Re-sit examination:
August for the written exam.
Tillatte hjelpemidler:
C: Spesifiserte trykte og håndskrevne hjelpemidler tillatt. Bestemt, enkel kalkulator tillatt.
Examination support:
None
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Høgskolelektor Jin Hasvoldseter
Teaching Materials:
Edwards & Penney: Calculus. Pearson: ISBN 9781292022178
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Additional information:
Credit reduction due to overlapping courses REA1042 and REA1051: 100%
Publish:
Yes
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IMT1031 Fundamental Programming - Study plans 2016-2017
Course code:
IMT1031
Course name:
Fundamental Programming
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Autumn
Language of instruction:
Norwegian
Expected learning outcomes:
Knowledge:
Read and explain fundamental C++ syntax.
Analyze the problem for simple programming tasks.
Find and write the program code for solving such a problem.
Obtain a suitable/appropriate data structures for a computer program, primarily containing
arrays/tables.
Skills:
Using a program develoment tool containing a C++ compiler.
Understand and use fundamental C++ syntax.
Writing program code that is implementation/realization of a self-found or already known
algorithm.
Getting to known and change/modify/expand already existing program code.
Create and manage simple data structures consisting of arrays/tables.
General Competence:
Work systematically, structured and targeted to solve a (programming) problem.
Practical own efforts ("hands on ") is the way to new knowledge and skill.
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Topic(s):
Construction of programs:
- Step by step
- Algorithms
- Pseudo code
Introduction to language elements as:
- Program structure and expressions
- Types of data, variables, strings and constants
- Operators
- Flow of control (decisions and loops)
- Structures
- Functions and parameters
- Arrays
- Classes and objects
Use of library functions:
- Streams (files and I/O)
- String handling
Teaching Methods:
Lectures
Mandatory assignments
Exercises
Form(s) of Assessment:
Written exam, 4 hours
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
External/internal examiner:
Graded by course instructor and examiner.
Re-sit examination:
Ordinary re-sit examination
Tillatte hjelpemidler:
B: Alle trykte og håndskrevne hjelpemidler tillatt. Bestemt, enkel kalkulator tillatt.
Examination support:
All printed matters and hand written notes
Coursework Requirements:
4 of 5 mandatory assignments must be approved by student assistant. No. 1 must be one of them.
Clearly inadequate work, not independently own work or deadline that is not complied is considered as
undelivered.
Academic responsibility:
Faculty of Computer Science and Media Technology
Course responsibility:
Universitetslektor Frode Haug
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Teaching Materials:
Lafore, Robert. (2002). Object-Oriented Programming in C++. Indianapolis, IN: SAMS.
Faglærer. Kompendium. Gjøvik: HiG.
Publish:
Yes
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ELE1071 Electrical circuits - Study plans 2016-2017
Course code:
ELE1071
Course name:
Electrical circuits
Course level:
Bachelor (syklus 1)
ECTS Credits:
20
Duration:
Autumn and spring
Duration (additional text):
Fall and spring
Language of instruction:
Norwegian
On the basis of:
The course builds on these mathematical topics: Complex numbers, differentiation, integration, 1st and
2.order differential equations, linear equations in matrix form. The course builds on classical
mechanics and especially subject of statics. Physics for Y-way and TRES must be taught before or in
parallel with this course. The basis is Newton 1., 2. and 3. law, and those in vector form. Energy and
power. Potential and kinetic energy. Electrostatics and electromagnetism are added towards the end of
the topic Electrical circuits.
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Expected learning outcomes:
After completing the course the student should have an understanding of the basic electrical,
electrostatic and electromagnetic properties of fundamental linear circuits. Students will be able to
construct simple circuits after specifications.
The student will after the course:
- Know electrical quantities and their measurement units.
- Be able to apply Ohm's law and Kirchhoff's laws for voltage and current.
- Be able to apply complex algebra to calculate on AC circuits.
- Be able to apply node voltage analysis and mesh current analysis to analyze circuits.
- Be able to apply Thevenin and Norton equivalents.
- Be able to apply teh Superposition principle.
- Be able to calculate amplification using an ideal operational amplifier in simple amplifier circuits.
- Be able to perform calculations with an ideal transformer model.
- Be able to to perform calculations on magnetically linked circuits and on mutual inductance.
- Be able to calculate dynamic responses of RL, RC and RLC circuits.
- Be able to calculate dynamic responses of RL, RC and RLC circuits.
- Be able to calculate the frequency response to simple 1st order passive filters and to draw Bode-plot
of this frequency response
- Be able to calculate current and power in balanced three phase system
- Know about how IT and TN grids are used in the Norwegian electrical distribution system.
- Know Coulombs-, Biot Savarts-, Faradays-, Lenz- and Gauss law.
- Be able to calculate electric fields from point charge, sphere capacitor and coaxial cable.
- Be able to calculate capacitance of a coaxial cable.
- Know about electric polarization.
- Know electric and magnetic field properties.
- Be able to calculate force on a current carrying conductor.
- Know about dia, para and ferromagnetism
The student will obtain the following skills after the course:
- Construct simple circuits after given specifications, and then build them and make measurmements on
them .
- Use computer calculations to solve linear equations.
- Use a computer program for analysis of simple electrical circuits.
- Use instruments like: voltage and current sources, voltmeter, ammeter, multimeter, function generator
and oscilloscope.
- Follow safety instructions for laboratory work.
- Report laboratory work in technical reports.
General competence:
- Knowing Norwegian and English terminology for components/quantities and physical units
- Know about some people who were important for the historical development of discipline electricity
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Topic(s):
- Circuit theorems
- Circuit analysis
- Complex arithmetic and phasor diagrams
- Mutual inductance / magnetically linked circuits
- Measurement methods
- Electric fields and field strength
- Coulomb's law
- Electrical forces and work
- Forces on charges in motion
- Forces on conductors with current
- Amperes law
- Faraday's law
- Gauss law
- Biot Savart law
- Induction: flux and flux density, capacitance
- Capacitance of plate and cylinder capacitors
- Polarization and polarization losses
Teaching Methods:
Lectures
Laboratory work
Net Support Learning
Exercises
Teaching Methods (additional text):
Lectures
Lab. exercises
Internet resources
Problem solving
The course is based largely on laboratory work that is practical application of lectured material.
Students work on constructing electrical circuits, then assemble them and conduct measurements on
them to verify if they work as intended.
The Flex Students (flexible race) must come to campus twice for two days to conduct the laboratory
exercises.
Form(s) of Assessment:
Written exam, 3 hours
Written exam, 5 hours
Form(s) of Assessment (additional text):
Written Exam for the Electrical Circuit part, 5 hours (counts 75%)
Written Exam for the Physics part, 3 hours (counts 25%)
Each exam must be passed.
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
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External/internal examiner:
Internal examiners do the evaluation and grading of the exams. Next time an external examiner will be
used is in 2017
Re-sit examination:
Ordinary re-sit exams. If the student fails on only one of the two exams in the course, the student are
not required to take re-sit exams for both parts of the course. The student only need to take re-sit exam
for the part the student has failed to pass.
If the student take re-sit exams for both parts of the course and only passes one of part in the re-sit
exam, the passed part of the re-sit exam will count. At the next exam the student then only need to take
the part where it failed on the re-sit exam.
Tillatte hjelpemidler:
Examination support:
Alternative C: Certain specified written aids and simple calculator (on approved list) are allowed for
the exam.
Coursework Requirements:
There are 12 to 15 exercises in the course. 3 of the exercises in the fall semester and 4 of the exercises
in the spring semester must be submitted according to given deadlines. Approval of these must be
given to be allowed to take the exams.
All laboratory exercises are mandatory. It is also mandatory to write and submit a lab journal for all
labaratory exercises. In addition 2 laboratory report must be submitted according to given deadlines.
Approval of these must be given to be allowed to take the exams.
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Høgskolelektor Tor Arne Folkestad og Førsteamanuensis Ian Norheim, Professor Are Strandlie for
fysikkdelen av emnet.
Teaching Materials:
Circuit part:
"Engeneering Circuit Analysis"
by j.David Irwin & Robert M. Nelms
11th edition
Wiley
Physics part:
"Sears and Zemansky'sUniversity Physics with Modern Physics" Young Freedman Ford 13.utgave
(eller nyere) Pearson
ISBN 10:1-292-02439-9
ISBN 13:978-1-292-02439-4
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Replacement course for:
ELE1042 Elektriske kretser
Additional information:
The course is the basis course for all courses within Electrical engineering. For students within
renewable energy the course is important to understand integration of renwable energy and to choose
courses that relates to integration of renwable energy in the electrical power system. Alternatively
choose courses that gives insight in conversion of different forms of energy to electrical energy.
For applications for the accreditation , transfer and recognition of courses from earlier years or other
institutions, each application is treated individually and applicants must be prepared for credits
reduction in cases of overlapping topics.
The electric circuit part is equivalent to 15 ECTS Credits and the physics part is equivalent to 5 ECTS
Credits.
Publish:
Yes
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TØL1002 Introduction to engineering for electrical and
mechanical engineers and renewable energy - Study plans
2016-2017
Course code:
TØL1002
Course name:
Introduction to engineering for electrical and mechanical engineers and renewable energy
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Vår
Language of instruction:
Norwegian
Expected learning outcomes:
The course aims to facilitate an understanding of academic formation as well as an awareness of the
own engineering profession. The academic formation includes critical reflection, scientific thinking
and ethical competence. Awareness of their own profession involves both the engineer's role in society
and the social challenges that the engineer is expected to provide solutions to.
Knowledge:
Describe what sustainable development within various engineering professions involves.
Explain what academic formation mean.
Know the basic methods of rethinking and innovation.
Skills:
Plan and carry out simple engineering projects.
Write a group based academic rapport with the proper use of references and critical use of
sources.
General competence:
Reflect and communicate over fellow students work.
Topic(s):
Sustainability in various engineering professions
Academic writing
Project work
Innovation
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Teaching Methods:
Lectures
Net Support Learning
Mandatory assignments
Project work
Reflection
Teaching Methods (additional text):
Based on a lecture series on sustainability within various engineering professions, the students must
write an individual reflection.
The students will write a group based academic report with proper use of references and critical use of
sources. The report will be presented orally and it is planned that the groups should oppose each other.
For online students, the report can be written individually and there will be an alternative arrangement
for the presentation and opposition.
Students will also complete a project with documentation of the result. Online students receive an
adjusted plan.
For online students there will be recordings of the central lectures on campus. Guidance for online
students will be via a forum on the learning platform.
Form(s) of Assessment:
Other
Form(s) of Assessment (additional text):
Individual reflection
Academic report with presentation and opposition
Documentation of project work
All parts must be passed
Grading Scale:
Pass/Failure
External/internal examiner:
Two internal examiners. External examiners are not used.
Re-sit examination:
Next time the course is scheduled.
Tillatte hjelpemidler:
Coursework Requirements:
The student must have completed the digital course 3IKK (3 hours creativity courses).
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Førsteamanuensis Mohammad Derawi og Arild Moldsvor
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Replacement course for:
TØL1051 Introduction to engineering
Publish:
Yes
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REA2081 Mathematics 2 for electrical engineering - Study plans
2016-2017
Course code:
REA2081
Course name:
Mathematics 2 for electrical engineering
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Vår
Duration (additional text):
Spring , 2nd semester
Language of instruction:
Norwegian
Prerequisite(s):
For "TRES & Y-vei"-students: Final test in the precourse REA0011 and the folder in REA1141 must
be approved.
On the basis of:
REA1141 Mathematics 1
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Expected learning outcomes:
The students will learn mathematical tools and methods for engineering problem solving, and acquire a
foundation for further study in mathematics and engineering. The course emphasizes modeling and
applications.
Knowledge
Understand the relevance of mathematics in engineering problem solving.
Able to identify applications of mathematics in engineering subjects.
Know the possibilities and limitations of mathematical software.
The course gives in-depth knowledge in the areas of linear algebra with selected applications and
power series, with
Skills
able to understand and use mathematical language.
able to use mathematical methods and software to solve problems.
able to judge accuracy of numerical results.
basic mathematical reasoning
able to do simple mathematical modeling
The skills are developed by applications to the knowledge areas.
Topic(s):
Systems of linear equations:
Matrices
Vector spaces
Linear transformations
Eigensystems and diagonalisation
Series, sequences and convergence
Taylor and Fourier series
Difference equations
Fourier-, Laplace- and z-transforms
Teaching Methods:
Lectures
Exercises
Teaching Methods (additional text):
Lectures, exercises
Form(s) of Assessment:
Other
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Form(s) of Assessment (additional text):
Exam counts 60%
The folder counts 40%
Grading scale for the folder is based on three (3) school tests.
Exam and folder must be approved separately
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
External/internal examiner:
Censored internally by course coordinator.
External censor is used periodically (every 3-4 years), next time in 2016.
Re-sit examination:
For the written exam there will be a re-examination, but not for the folder.
In case of re-examination, the folder need not be redone if former approved.
If the folder is retaken, the exam need not be redone if former approved.
Tillatte hjelpemidler:
Examination support:
Aid code C (according to NTNU rules https://innsida.ntnu.no/wiki/-/wiki/Norsk/tillatte+hjelpemidler )
Coursework Requirements:
One submission using mathematical software (Maple), must be approved to make the folder valid..
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Høgskolelektor Anders Oulie
Teaching Materials:
Otto Bretscher : Linear algebra with applications
Glyn James: Advanced Modern Engineering Mathematics (voluntary)
Edwards & Penney: Calculus (only the chapter with "infinite series")
Lecture notes published on classfronter.
Replacement course for:
Matematikk 15 (REA1051) og Matematikk 20 (REA2051)
Additional information:
Credit reduction due to overlapping course REA2051: 100%
Publish:
Yes
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ELE2131 Digital Fundamentals and Microcontrollers - Study
plans 2016-2017
Course code:
ELE2131
Course name:
Digital Fundamentals and Microcontrollers
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Autumn
Language of instruction:
Norwegian
On the basis of:
IMT1031 - Fundamental Programming
Expected learning outcomes:
Knowledge:
Have knowledge within number system.
Know the major topics digital technology.
Have the necessary understanding of programmable digital circuits.
Know about technical principles for modern microcontroller architecture and low-level
programming.
How programmable circuits and microcontrollers work.
Skills:
Conversion between number systems.
Simplify Boolean functions, either using Boolean algebra or Karnaugh diagram.
Synthesis of sequential circuits.
Be able to program modern microcontrollers.
Programming at low level, using C programming.
General competence:
Work in lab and to write lab-reports.
Be able to understand the relation between hardware and software.
Understanding relation between low-level and high-level programming.
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Topic(s):
Digital Fundamentals:
Number systems and codes
Boolean algebra and Karnaugh map
Logical and combinatory circuits
Adders
Latches and flip-flops, sequential circuits, synthesis of synchronous circuits
Multiplexers and demultiplexers
Counters
Memory circuits
Microcontroller Systems:
Programming of microcontroller (C-programming and assembly programming)
Hardware architecture (CPU, ALU, Stacks, busses and internal memory)
Parallel/serial in/out circuits
Interrupt and timers
Analog to Digital converting (ADC)
Direct Memory Access (DMA)
Numerical processes
Teaching Methods:
Lectures
Group works
E-learning
Mandatory assignments
Exercises
Form(s) of Assessment:
Written exam, 5 hours
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
External/internal examiner:
Graded by internal examiner. Graded periodically externally, next time 2019
Re-sit examination:
Ordinary re-sit examination in August
Tillatte hjelpemidler:
Coursework Requirements:
Submission of compulsory assignments
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Førsteamanuensis Mohammad Derawi
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Teaching Materials:
Will be given when the semester starts.
Publish:
Yes
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REA2101 Physics and chemistry - Study plans 2016-2017
Course code:
REA2101
Course name:
Physics and chemistry
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Autumn
Language of instruction:
Norwegian
On the basis of:
TØL1001 Ingeniørrollen
Expected learning outcomes:
Knowledge:
develop a scientific basis and understanding
understand how physics and chemistry is the basics in modern engineering
understand the relationship between theory in classical mechanics and practical use
understand the relationship between chemical theory and practical use
Skills:
know relevant terms and formulas
explain basic phenomena in physics and chemistry
basic know-how in laboratory work and how to write reports
Overall competence:
understand the scientific way of thinking and working
be able to communicate knowledge in physics and chemistry
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Topic(s):
Physics:
Mechanics:
Kinematics and dynamics of translatory motion:
Straight-line and planar motion. Position, velocity and acceleration. Newton’s laws. Work,
potential and kinetic energy. Momentum. Conservation laws. Power and efficiency.
Kinematics and dynamics of rotational motion:
Circular motion, angular velocity and angular acceleration. Rotation of a fixed body about
a fixed axis. Moment of intertia and rotational energy. Torque and angular momentum.
Rotational analog of Newton’s second law.
Oscillations:
Free and forced oscillations, with and without damping. Resonance. Mathematical and
physical pendulum.
Fluid mechanics:
Hydrostatics: Pressure. Buoyancy. Forces on submerged surfaces. Hydrodynamics:
Continuity equation. Bernoulli’s equation.
Thermal physics:
Linear and volume expansion. Heat transfer by conduction and convection.
Chemistry:
Atom structure, periodic system and chemical bonds
Chemical equations and types, stoichiometric calculations
Naming of chemical compounds
Acids, bases and buffers
Galvanic cells, electrolysis and corrosion
Gasses, solubility in liquids and solutions
Basic organic chemistry
Teaching Methods:
Lectures
Laboratory work
Net Support Learning
Exercises
Tutoring
Teaching Methods (additional text):
The course is open for both campus students and internet students. It will contain 10-12 campus
lectures, and the main points of the lectures will also be available on internet. 3-4 internet lectures
given as web conference will also be given. All students must participate in 1 practical laboratory
exercise to be performed at campus.
Form(s) of Assessment:
Written exam, 5 hours
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
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External/internal examiner:
Sensureres av intern sensor (emnelærer(e)). Ekstern sensor benyttes periodisk (hvert 3. - 4. år) til
retting og utarbeidelse av eksamensoppgaver, neste gang høsten 2013.
Re-sit examination:
Det arrangeres egen kontinuasjonseksamen.
Tillatte hjelpemidler:
Examination support:
Godkjent kalkulator (som ikke kan kommunisere med andre)
John Haugan: Tabeller og formelsamling (NKI-forlaget). ISBN 82-562-2483-5
Gyldendal: Tabeller og formler i fysikk, 2Fy og 3Fy/Fysikk 1 og Fysikk 2
Coursework Requirements:
1 practical laboratory exercise
Three-semester students must also have been approved.
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Førsteamanuensis Rolf Alexander Skar
Teaching Materials:
Young, Hugh D. og Freedman, Roger A. (2007). University Physics. Addison-Wesley, 12th edition.
ISBN: 080532187X
Rystad, B. og Lauritzen, O. (2006) Kjemi og Miljøkunnskap. nki forlaget, 3. utgave. ISBN:
82-562-5672-9
Publish:
Yes
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ELE1051 Electronics - Study plans 2016-2017
Course code:
ELE1051
Course name:
Electronics
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Autumn
Language of instruction:
Norwegian
On the basis of:
ELE1071 Electrical circuits, or equivalent
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Expected learning outcomes:
After completing the course, the student should have knowledge about the use of semiconductors and
should be able to use semiconductor components in the construction of basic electronic circuits.
The students acquire knowledge and skills about creative collaboration on the development of an
innovative idea in response to a specific problem (Idelab-24).
Knowledge:
Be able to describe how semiconductors such as diodes and transistors are built and working.
To account for the use of diodes to create rectifiers, limiters, clampers and voltage multipliers.
Be able to account for the behavior of the transistor as amplifier and switch.
Be able to account for how bipolar, JFET and MOSFET transistors can be used in various
amplifier circuits.
Be able to explain the behavior of various oscillators.
Be able to account for the principle behavior for voltage regulation with linear and switched
power supplies.
Know about different types of noise in electronic systems.
Be able to explain the fundamental behavior of phase-locked loops (PLL).
Know the characteristics of a non-ideal operational amplifier.
Know how a comparator is used to get hysteresis.
Skills:
Be able to calculate the dc operating point and the ac gain of a transistor amplifier.
Be able to calculate noise factor and signal-to-noise ratio in serial coupled blocks.
Be able to use computational tools to simulate electronic circuits.
Be able to analyze the causes of differences between theoretical constructions based on ideal
models and practical implementations.
Be able to perform troubleshooting in practical circuits.
Be able to report their laboratory work in technical reports.
General knowledge:
• The student should know Norwegian and English terminology for components and circuits
reviewed in the course.
Topic(s):
Diodes
The transistor as amplifying element and as a switch
Bipolar, JFET and MOSFET transistors
Differential amplifier
Power amplifiers
Oscillators
Voltage regulators
Noise
PLL
Non-ideal operational amplifier
The comparator
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Teaching Methods:
Lectures
Laboratory work
Net Support Learning
Exercises
Teaching Methods (additional text):
The course is based largely on that students should be able to transfer the theories from lectures into
practical laboratory work by performing laboratory tasks. Two to three students work together in the
laboratory.
The course is prepared for web-supported learning where lectures covering central parts of the
curriculum is recorded in advance, and that guidance is performed using a forum in the learning
platform. Web-students can utilize "myDAQ" (a device containing power supply, multimeter, signal
generator and oscilloscope) to complete the mandatory laboratory tasks without having to meet on
campus.
Form(s) of Assessment:
Written exam, 5 hours
Form(s) of Assessment (additional text):
Written examination 5 hours (counts 100 % of final grade).
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
External/internal examiner:
Graded by the internal examiner. External examiner is used periodically every 4th year, next time
autumn 2018.
Re-sit examination:
Ordinary re-sit examination.
Tillatte hjelpemidler:
Examination support:
D: No printed or hand-written support material is allowed. A specific basic calculator is allowed.
Coursework Requirements:
• 6 out of 11 assignments must be submitted according to specified deadlines and be approved to be
allowed to write the exam.
• 8 laboratory assignments must be completed and approved to be allowed to write the exam.
• A report for a selected laboratory task must be written and approved to be allowed to write the
exam.
• Idélab 24: The student must have participated in a 24 hour innovation program, Idélab-24, which
includes interdisciplinary teamwork.
More detailed information will be given at the beginning of the term.
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Førsteamanuensis Knut Wold / Arild Moldsvor
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Teaching Materials:
Textbook: "Electronic Devices" by Thomas L. Floyd, Prentice Hall, Edition 9.
Various additional material in the form of compendia.
Replacement course for:
Parts of ELE3321 Elektronikk 2 og Lineær Systemteori
Publish:
Yes
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SMF2251 Statistics and basic economics - Study plans 2016-2017
Course code:
SMF2251
Course name:
Statistics and basic economics
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Vår
Language of instruction:
Norwegian
On the basis of:
REA1141 Matematikk 1
TØL1001 Ingeniørfaglig innføringsemne
Expected learning outcomes:
Demonstrate a basic knowledge and skills in the economic activity of a company.
Be able to carry out costs- and income calculations.
Make product- and investment calculations, planning and budgeting.
Find profitable solutions to economic problems within a company.
Understand the relevance of probability and statistics in economy and engineering problem
solving.
Maintain a basic toolbox in statistics for use in further courses and work.
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Topic(s):
Statistics (50%)
Descriptive statistics
Probability: Stochastic models,conditonal probability and independence, combinatorics.
Distributions: Expected values, variance and standard deviation. Correlation.
Normal. Binomial, Poisson and Exponential distribution.
Statistical methods: Interval estimation and Testing of hypothesis in Normal. Binomial, Poisson
and Exponential distribution in 1 and 2 variables and linear regression.
Economics (50%) :
Company costs and income
Profit analysis
Product selection
Investment analysis
Planning and budgeting
Sustainability
Teaching Methods:
Lectures
Exercises
Form(s) of Assessment:
Written exam, 4 hours
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
External/internal examiner:
External examiner is used periodically to evaluate contents, arrangements and the examination
system. Next time 2018.
Re-sit examination:
August 2017.
Tillatte hjelpemidler:
Examination support:
Calculator not to be communicate with others.
Formelsamling som på norsk
Table of interest
Laws
Coursework Requirements:
Exercises in Statistics (70 % must be approved).
Exercises in Economics (3 out of 4 must be approved).
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Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Førsteamanuensis Bjørn Olav Hogstad /Høgskolelektor Ivar Moe
Teaching Materials:
See Norwegian version.
Additional information:
Credit reduction due to overlapping course SMF1042: 50%
Credit reduction due to overlapping course REA1081: 50%
Publish:
Yes
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ELE3381 Control Systems with PLS and Robot Programming Study plans 2016-2017
Course code:
ELE3381
Course name:
Control Systems with PLS and Robot Programming
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Vår
Language of instruction:
Norwegian
On the basis of:
REA2081 Matematikk 2 for elektro
ELE2131 Digitalteknikk og mikrokontrollere eller ELE2141 Mikrokontrollere
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Expected learning outcomes:
After completing the course, students should have knowledge of modeling of physical systems and
calculation of the control parameters, and they should be able to program both a PLC and an industrial
robot.
Knowledge:
Be able to explain the differences between different kind of PID-controlling.
Be able to explain the changes in a systems dynamics when using a loopback.
Reproduce the principle of series compensation and stability.
Be able to explain the principle of a forward link in control systems.
Be able to explain the basic use of PLCs, automation cells and industrial robots.
Be able to describe the basic instrumentation technique.
Skill:
Be able to model a physical system using differential equations and solve these equations.
Be able to calculate the control loopback and forward link.
Be able to perform simulations in MatLab and programming in LabView.
Be able to program the PLC and industrial robots.
Be able to use sensors in automated systems.
General competencies:
• Working with other students in groups.
• Be able to use computer tools.
Topic(s):
• Mathematical modeling of physical systems
• Transfer Function and Laplace
• Frequency Responses
• Series Compensation
• Methods for estimating controller parameters
• MatLab and LabView
• PLC
• Industrial Robot
Teaching Methods:
Lectures
Laboratory work
Mandatory assignments
Form(s) of Assessment:
Written exam, 5 hours
Form(s) of Assessment (additional text):
• Written exam, 5 hours (counts 100%)
• Compulsory exercises / laboratory work must be passed before the written exam.
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
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External/internal examiner:
Graded by an internal examiner. External examiner used periodically, next time spring 2017.
Re-sit examination:
Ordinary re-sit examination
Tillatte hjelpemidler:
Examination support:
Approved calculator
Coursework Requirements:
It is given seven exercises related to the topic of Control Systems which at least five must be approved.
It is given seven exercises / lab related to the PLC and industrial robot part which at least five must be
approved.
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Førsteamanuensis Knut Wold / Avdelingsingeniør Pål Erik Endrerud
Teaching Materials:
Compendium and additional literature are given at the beginning of the semester.
Replacement course for:
ELE3331, ELE3241 and parts of ELE3321
Publish:
Yes
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NY ELE3412 Signal Processing for Communications - Study
plans 2016-2017
Course code:
ELE3412
Course name:
Signal Processing for Communications
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Vår
Duration (additional text):
Run the first time in spring 2017.
Language of instruction:
Norwegian
On the basis of:
REA2081 Mathematics 2 for electrical engineering
ELE1051 Electronics
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Expected learning outcomes:
Knowledge
Be able to apply discrete Fourier transform (DFT) and z-transformation.
Be able to explain the structure of a general DSP system.
Be able to account for the characteristics of FIR and IIR filters.
Be able to account for the signal structure of modulated signals (AM/FM).
Be able to explain the principle of superheterodyne receivers.
Be able to account for reflection and impedance matching in transmission lines.
Be able to account for antennae as system components.
Know the basic methods for encoding signals.
Skills:
Be able to analyze a digital filter in both time and frequency domain.
Could construct digital FIR and IIR filters from given requirements.
Be able to do calculations on modulated signals.
Could make simple calculations for transmission lines using the Smith chart.
General competance:
Be able to use computer tools.
Topic(s):
Using Matlab
Discrete Fourier Transform (DFT)
Z-transform
DSP system
FIR and IIR filters
Modulation (AM/FM)
Reflections and impedance matching in transmission lines
Antenna as system components
Coding theory
Teaching Methods:
Lectures
Exercises
Teaching Methods (additional text):
The course is not facilitated for online students.
Form(s) of Assessment:
Written exam, 5 hours
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
External/internal examiner:
Graded by one internal examiner. External examiner is used periodically, next time spring 2019.
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Re-sit examination:
Ordinary schedule.
Tillatte hjelpemidler:
C: Spesifiserte trykte og håndskrevne hjelpemidler tillatt. Bestemt, enkel kalkulator tillatt.
Examination support:
C: Specified printed and hand-written support material is allowed. A specific basic calculator is
allowed.
Coursework Requirements:
It is given approximately 12 exercises and about 2/3 must be approved in order to take the exam.
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Førsteamanuensis Knut Wold og Arild Moldsvor
Teaching Materials:
Compendia.
Replacement course for:
ELE3411 Digital signalbehandling
Publish:
Yes
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ELE3343 Data Transmission - Study plans 2016-2017
Course code:
ELE3343
Course name:
Data Transmission
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Autumn
Duration (additional text):
Autumn
Language of instruction:
Norsk, alternativt engelsk
On the basis of:
IMT1031 Fundamental Programming
REA2071 Mathematics 2 for mechanical and civil engineering or
REA2081 Mathematics 2 for electrical engineering or
REA2091 Mathematics 2 for computer science
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Expected learning outcomes:
Knowledge:
Have broad knowledge of key themes, theories, issues in network models, protocols and
architectures for communication systems.
Have extensive knowledge of analogue and digital transmission techniques.
Know the research and development works within the area of electromagnetic signal
transmission using cables and the wireless channel.
Can update their knowledge on the standards and protocols used in data communication.
Skills:
Can apply the principles, methods and techniques used when data is transferred between devises
over long and short distances using electromagnetic waves along cables and the wireless channel.
Can apply the achieved knowledge for calculating and evaluating the capacity of a
communication system.
Can master relevant tools and forms of expression.
Can reflect on their professional practice and adjust this under supervision.
General competence:
Can plan and implement a variety of tasks and projects within data communication alone and as
a participant in a group.
Can exchange views and experiences with others with backgrounds in data communication and
thereby contribute to the development of good practice.
Can convey key subject matter within data communication theories, issues and solutions both in
writing, orally and through other relevant forms of expression.
Topic(s):
Network models
Analog and digital transmission
Multiplexing and spread spectrum technique
Transmission media
Circuit and packet switching
Error detection and correction
Protocols and architecture
Teaching Methods:
Lectures
Exercises
Teaching Methods (additional text):
Lectures
Exercises
Audio recording of the lecture notes
Form(s) of Assessment:
Written exam, 4 hours
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Form(s) of Assessment (additional text):
4 hours written exam.
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
External/internal examiner:
Graded by internal examiner. External examiner is used periodically, next time autumn 2018.
Re-sit examination:
Ordinary re-sit examination.
Tillatte hjelpemidler:
Examination support:
No printed or hand-written support material is allowed. A specific basic calculator allowed.
Coursework Requirements:
Mandatory assignments where 8 out of 11 of the assignments must be approved to be able to take the
exam.
Academic responsibility:
Faculty of Technology, Economy and Management
Emneansvarlig kobling:
Michael Cheffena
Course responsibility:
Professor Michael Cheffena
Teaching Materials:
Behrouz A Forouzan: ”Data Communications and Networking", 5th Edition (Global Edition), 2013.
Publish:
Yes
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ELE3391 Electrical Project - Study plans 2016-2017
Course code:
ELE3391
Course name:
Electrical Project
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Autumn
Duration (additional text):
Conducted the first time in 2015.
Language of instruction:
Norwegian
Prerequisite(s):
From autumn 2017: ELE1071 Electrical Circuits or equivalent.
On the basis of:
For students on electronics specialization:
ELE1051 Electronics
ELE2131 Digital Fundamental and Microcontrollers
For students on power engineering specialization:
ELE1071 Electrical Circuits
ELGB31 Introduction to Three-Phase Systems, Electrical Machines and Transformers
For students who will carry out measurements in low-voltage systems as part of its project, it is
required that at least one of the participants has a certificate as an electrician or installer.
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Expected learning outcomes:
After completing the course, students will have knowledge and experience in executing a project in
electro. This project work can be design, construction and verification of an electronic system in
electronics (micro data, automation or telecommunication) or a task within electric power like
measuring of voltage quality or related to net planning.
Knowledge:
Know how to make project plans and schedules.
Skills:
Be able to apply knowledge for solving a theoretical or practical problem.
General competence:
Be able to work together in a group to perform a larger project.
Be able to obtain independently information necessary to carry out the project.
Be able to document a project in writing.
Be able to present plans and results of the project work orally.
Be able to evaluate and discuss the results.
Topic(s):
The topics are chosen based on the given problem.
Teaching Methods:
Project work
Tutoring
Teaching Methods (additional text):
The subject is not adapted for online education.
Form(s) of Assessment:
Evaluation of Project(s)
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
External/internal examiner:
Two internal examiners.
Re-sit examination:
The project must be taken again at the next scheduled liquidation of the subject.
Tillatte hjelpemidler:
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Coursework Requirements:
Submission of project plan and project report.
Oral presentation of the project plan.
Demonstration of the finished product/project.
Individual reflection.
All parts must be passed.
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Førsteamanuensis Knut Wold
Teaching Materials:
Supplementary compendium: Elektronikk Konstruksjon av Arne Wold og Håkon Solum
Replacement course for:
ELE3181 Elektronikk konstruksjon og ELE3191 Høgfrekvens konstruksjon
Publish:
Yes
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Elective course, 10 ECTS - Study plans 2016-2017
Course name:
Elective course, 10 ECTS
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Autumn and spring
Language of instruction:
Norwegian
Expected learning outcomes:
.
Topic(s):
.
Teaching Methods:
Group works
Form(s) of Assessment:
Exercises
Grading Scale:
Pass/Failure
Tillatte hjelpemidler:
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
.
Publish:
Yes
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TØL1011 Systems Analysis and Engineering - Study plans
2016-2017
Course code:
TØL1011
Course name:
Systems Analysis and Engineering
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Vår
Language of instruction:
Norwegian
Expected learning outcomes:
Knowledge:
The student will have knowledge of how system modelling and whole system thinking can contribute
to generating sustainable technological development, with respect to different products' life cycles and
with an environmental perspective.
Skills:
Students will learn to analyse engineering systems, concepts, processes and products by means of key
quality systems methods, scientific methods and risk analysis techniques.
Topic(s):
• Methods and techniques used in international quality systems;
• The meaning of reliability and validity in research and development;
• Process Modelling;
• Fault Tree Analysis (FTA);
• Data and Uncertainty Analysis.
Teaching Methods:
Lectures
Net Support Learning
Other
Form(s) of Assessment:
Written exam, 4 hours
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
External/internal examiner:
Two internal examiners
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Re-sit examination:
At the next scheduled examination of this subject.
Tillatte hjelpemidler:
Examination support:
None
Coursework Requirements:
All three of three exercises/deliverables must be approved.
Academic responsibility:
Faculty of Technology, Economy and Management
Emneansvarlig kobling:
Terje Bokalrud
Course responsibility:
Førsteamanuensis Terje Bokalrud
Teaching Materials:
• Marvin Rausand og Ingrid Utne, Risikoanalyse-teori og metoder. ISBN 978-82-519-2446-7
• Knut Halvorsen, Å forske på samfunnet, en innføring i vitenskapelig metode,
• ISBN978-82-02-28194-6
• Asbjørn Aune, kvalitetsdrevet ledelse, ISBN 82-417-1123-9
Publish:
Yes
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TØL3905 Engineering Bachelor Project - Study plans 2016-2017
Course code:
TØL3905
Course name:
Engineering Bachelor Project
Course level:
Bachelor (syklus 1)
ECTS Credits:
20
Duration:
Autumn and spring
Language of instruction:
Norwegian
Prerequisite(s):
Students must have completed a minimum of 100 ECTS credits from their registered Course of Studies
by no later than 1st September of the academic year in which this dissertation will be attempted, with
the following additional requirements:
Full time students must have completed their 100 ECTS credits from their first four semesters;
Part time or flexible programme students must have completed their 100 ECTS credits from their
first six semesters.
Additionally, from Autumn 2015, the 100 ECTS credits must include the following subjects:
REA1141 Mathematics 1 (REA1141F Mathematics 1 for flexible programme engineering
students);
REA2101 Physics and Chemistry.
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Expected learning outcomes:
Knowledge:
• Able to carry out research and development within the field of the registered Course of Studies;
• Demonstrates an understanding of methodical working;
• Has the ability to develop systematic/scientific evaluations.
Skills:
• Able to update knowledge in their disciplines, both through information gathering and contact with
extrenal groups and practitioners;
• Able to reflect on the issues and problems faced by their chosen discipline;
• Can go in depth into specific issues and develop clear alternative options;
• Able to apply knowledge and relevant research and development results in order to solve theoretical,
technical and practical issues within their disciplines, including justifying their choices;
• Able to develop and define concrete issues of general social interest to their discipline;
• Can find, evaluate, use and refer to information and technical material, and present it so that it
highlights and explains a problem.
General Competence:
• Has insight into scientific integrity and an understanding of ethical issues that are of relevance to the
problem;
• Has insight into the environmental, health, social and economic consequences of products and
solutions in their area and can put them in an ethical and lifetime perspective;
• Able to disseminate scientific knowledge to diverse audiences both in writing and orally in both
Norwegian and English;
• Able to reflect on his/her own professional practice
Topic(s):
The topic for the project is selected within the student’s discipline.
Teaching Methods:
Other
Teaching Methods (additional text):
Personal supervision.
Form(s) of Assessment:
Other
Form(s) of Assessment (additional text):
The written project report together, with any resulting product, is given a provisional grading. Projects
with provisional grades from A to E then proceed to oral presentation and public discussion.
Provisional grades may then, as a result of the oral presentation and public discussion, be adjusted by
one grade up or down.
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
External/internal examiner:
Internal examiner and external moderator
Re-sit examination:
Candidates that do not obtain a pass grade have the end of the following semester to present an
improved project for reassessment.
© NTNU | Teknologivn. 22, 2815 Gjøvik | Tlf. 61 13 51 00 | Faks 61 13 51 70

56 / 78

Tillatte hjelpemidler:
Coursework Requirements:
A project plan in Norwegian, with an oral presentation of the project in English;
Presentation of the project on the Internet, including an English abstract;
An individual log (diary of progress) - for group projects a co-author declaration is required;
A poster.
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Studieprogramansvarlig / Study Programme Coordinator
Teaching Materials:
Technical literature appropriate to the project themes.
Recommended methodology, research and scientific learning aids:
K. Halvorsen. En innføring i vitenskapelig metode. ISBN: 8270377945
A. Johannessen, L. Christoffersen og P. A. Tufte. Forskningsmetode for
økonomisk-administrative fag, ISBN: 82-7935-211-2
M. Stene. Vitenskapelig forfatterskap. ISBN: 82-463-0016-4
H. Westhagen. Prosjektarbeid: Utviklings- og endringskompetanse. ISBN: 82-05-30539-0
Additional information:
If the project grade is appealed, new examiners will be appointment to re-assess the the written
materials. Where the grading for the written materials is changed, a new oral presentation and
discussion is required.
In cases where an interdisciplinary bachelor project topic is chosen – ie affecting two or more study
programmes – the topic must be approved by each of the academic groups concerned in accordance
with the academic requirements of their respective study programmes. In such cases, exemptions may
be granted from certain provisions in the above course description. The requirements given in the
Regulations on the Curriculum for Engineering Education must nevertheless be fulfilled for
interdisciplinary projects.
Publish:
Yes
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ELGB31 Introduction to Three-Phase Systems, Electrical
Machines and Transformers - Study plans 2016-2017
Course code:
ELGB31
Course name:
Introduction to Three-Phase Systems, Electrical Machines and Transformers
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Vår
Duration (additional text):
See Course details: http://www3.kau.se/kurstorget/?lang=en&kod=24867
Language of instruction:
Norwegian
Expected learning outcomes:
See Course details: http://www3.kau.se/kurstorget/?lang=en&kod=24867
Topic(s):
See Course details: http://www3.kau.se/kurstorget/?lang=en&kod=24867
Teaching Methods:
Lectures
Laboratory work
E-learning
Net Support Learning
Mandatory assignments
Tutoring
Form(s) of Assessment:
Written exam, 3 hours
Grading Scale:
Pass/Failure
Tillatte hjelpemidler:
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Torbjörn Berg/Peter Röjder (Karlstad Universitet)
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Publish:
Yes
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ELE3341 Electrical power systems and high voltage engineering
- Study plans 2016-2017
Course code:
ELE3341
Course name:
Electrical power systems and high voltage engineering
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Autumn
Duration (additional text):
Fall
Language of instruction:
Norwegian
Prerequisite(s):
From autumn 2017:
It is required that ELE 1071 Elektriske kretser is passed in order for NTNU students to start on the
course.
An equivalent/similar course at other universities/colleges than NTNU must be passed in order to start
in the course.
On the basis of:
The course builds on "Basis, three phase / machines and transformer" taught at Karlstad University
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Expected learning outcomes:
After completing the course the student is meant to have:
- the theoretical basis for calculating voltage stresses in electrical high voltage grid.
- the theoretical basis for calculating voltage drop and losses in power grids.
- the theoretical basis for designing measures to reduce voltage drop and network losses.
After the course the students should have knowledge about:
- infrastructure, voltage levels and use of components and equipment for high voltage transmission and
distribution in Norway and Sweden
- material properties that are important for electrical stress of high voltage insulation and the most
widely used insulation materials
- simplified theoretical models for calculating estimates of stresses of electrical equipment during
normal operation, temporary overvoltages, atmospheric surges and switching surges in the grid.
- simplified calculation of circuit parameters like resistance, inductance and capacitance for use in
single-phase line models.
- application of different line models due to the length of power lines.
- application of models for transformers voltage fall and loss calculations.
- the principles of load flow calculations in meshed networks.
- what is meant by Norton_Raphson iteration and the priciples of how this is used in load flow
calculations
Skills:
- be able to learn and comply with the safety instructions in a simple high-voltage laboratory.
- be able to perform simple flashover tests on highvoltage isolation.
- communicate laboratory work in a technical report on a verifiable manner.
- calculate the voltage drop and losses in radial networks.
- calculate phase compensation to improve voltage drop and network losses.
- apply per unit model when calculating voltage drop and network losses.
- establish node-matrixes of meshed grids and apply Thevenin and Norton models
General competence:
be able to discuss society issues due to electric power delivery.
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Topic(s):
Calculations of design criterias for highvoltage insulation
Calculations of the electric field strength in various configurations
Calculations of Lightning overvoltages and Switching Overvoltages and knowledge about protection
against these overvoltages.
Knowledge of the structure of the components of:
-Distribution networks with distribution network station
-Regional grid with transformer station
-Main Grid with switchgear
Modeling of overhead lines
Calculations of:
-Inductors for overhead lines
- Capacitances of overhead lines and cables
- Voltage and power loss in the wires
- Phase Compensation
- radial networks using per.unit calculations
Be able to establish node-matrixes for calculating currents and voltages in a meshed network
Teaching Methods:
Laboratory work
E-learning
Net Support Learning
Mandatory assignments
Project work
Meeting(s)/Seminar(s)
Teaching Methods (additional text):
Lectures
Laboratory work
E-learning
Net Supported Learning
Obligatoric exercises
Project work.
Gatherings/seminars
Project work
Gatherings
The course is taught simultaneously to students at HiG, HiØ and KaU and students attending the
flexible program at HiG. Most lectures will therefore be online.
Form(s) of Assessment:
Written exam, 5 hours
Form(s) of Assessment (additional text):
Writeen exam, 5 hours
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Grading Scale:
Alphabetical Scale, A(best) – F (fail)
External/internal examiner:
Graded by internal examiner. External examiner is used periodically every four years. Next time in the
academic year 2016/2017.
Re-sit examination:
Ordinary
Tillatte hjelpemidler:
Examination support:
Code D: Spesific basic calculator and formula sheets attached to the exam
Coursework Requirements:
At least 3 laboratory assignments shall be done, and there is a requirement that a report shall be written
based on one of these assignments.
The students must submit at least 3 compulsory sets of exercises in the high-voltage section and
perform a project work in the electrical power system section.
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Høgskolelektor Tor Arne Folkestad og førsteamanuensis Ian Norheim
Teaching Materials:
Information about the teaching materials is given at the start of the course.
Additional information:
The course is part of a collaboration between the the three institutions HiG, HiØ and Karlstad
University (KU) in the field of high voltage engineering. HiG is responsible for this topic for all three
institutions.
Publish:
Yes
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IRE35013 Power Electronics and Relay Protection - Study plans
2016-2017
Course code:
IRE35013
Course name:
Power Electronics and Relay Protection
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Autumn
Duration (additional text):
Course description not available in English
Language of instruction:
Norwegian
Prerequisite(s):
See Norwegian version.
Expected learning outcomes:
Course description not available in English
Topic(s):
Course description not available in English
Teaching Methods:
Lectures
Laboratory work
E-learning
Net Support Learning
Form(s) of Assessment:
Other
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
Tillatte hjelpemidler:
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Even Arntsen v/HiØ
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Publish:
Yes
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ELE3342 Programmable Circuits - Study plans 2016-2017
Course code:
ELE3342
Course name:
Programmable Circuits
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Autumn
Duration (additional text):
The course does not run at less than about 5 candidates.
Language of instruction:
Norwegian
On the basis of:
ELE2131 Digitalteknikk og Mikrokontrollere
Expected learning outcomes:
Knowledge
Know about various programmable logic circuits and how these are constructed and functioning.
Be able to describe how a logical element is built up and working.
Be able to explain the difference between combinatorial and sequential logic.
Be able to explain how a digital system can be described using HDL (Hardware Description
Language).
Know the principles for testing digital designs.
Know the aspects of security and vulnerability in FPGA systems.
Skills
Be able to use VHDL to describe and realize a digital circuit in an FPGA.
Be able to specify a digital design.
Be able to use programming tools for implementing digital hardware in an FPGA.
Be able to use programming tools for simulating and verification of a digital system.
General competence
Be able to plan and carry out a project assignment.
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Topic(s):
Programmable logic circuits
FPGA families
Structure of digital systems
Description of HW in VHDL
Verification of digital design
Programming of FPGA circuits
Testing - Boundary Scan
Security and vulnerability in FPGA system
Teaching Methods:
Lectures
Exercises
Project work
Tutoring
Teaching Methods (additional text):
The subject is not prepared for online education.
Form(s) of Assessment:
Written exam, 4 hours
Evaluation of Project(s)
Form(s) of Assessment (additional text):
Written Exam, 4 hours, counts 75%.
Assessment of one compulsory exercise, counts 25%.
Each part must be passed separately.
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
External/internal examiner:
Evaluated by internal lecturer. External examiner shall be used periodically, next time autumn 2018.
Re-sit examination:
Ordinary re-sit examination. The project must be taken at the next regular liquidation of the subject.
Mandatory work is valid one year after they are approved (for the upcoming re-sit and regular
examination).
Tillatte hjelpemidler:
D: Ingen trykte eller håndskrevne hjelpemidler tillatt. Bestemt, enkel kalkulator tillatt.
Examination support:
D: No printed or hand-written support material is allowed. A specific basic calculator is allowed.
Coursework Requirements:
A total of 8 exercises is given, where 3 are mandatory. One of the exercises are assessed with a grade.
A project being assessed with appoved/not approved.
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Academic responsibility:
Faculty of Technology, Economy and Management
Emneansvarlig kobling:
Knut Wold
Course responsibility:
Førsteamanuensis Knut Wold
Teaching Materials:
Introductory VHDL From Simulation to Synthesis - Sudhakar Yalamanchili - ISBN 0-13-080982-9
Computer Busses - W. Buchanan - ISBN 0-340-74076-0
Replacement course for:
ELE3221 Programmerbare kretser
Publish:
Yes

© NTNU | Teknologivn. 22, 2815 Gjøvik | Tlf. 61 13 51 00 | Faks 61 13 51 70

68 / 78

ENE1031 Electrical Energy Systems and District Heating Study plans 2016-2017
Course code:
ENE1031
Course name:
Electrical Energy Systems and District Heating
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Autumn
Language of instruction:
Norwegian
Expected learning outcomes:
Students should know how the electrical energy system infrastructure is built up in Norway and how
this is connected with the continent.
Students should know the structure of district heating networks.
Topic(s):
Power and energy
Load Types
Annual and daily variations
Utilisation time of the last
Utilisation time of loss
Velander coefficients
Electricity grid and district heating network's structure and infrastructure
Waterborne heating:
Central heating and energy flexibility
Energy Transport by water
Distribution systems for district heating
Quantity regulated heating system
Pipework for district heating distribution
Subscription systems for district heating
Consequences of choice of supply and return temperatures
Pumps and pumping systems
Safty systems of water heating
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Teaching Methods:
Excurcions
Lectures
Group works
Project work
Teaching Methods (additional text):
Project assignment.
Study visits
Form(s) of Assessment:
Other
Form(s) of Assessment (additional text):
written exam (counts 60%)
project assignment (counts 40%)
both must be passed
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
External/internal examiner:
Sensureres av to interne sensorer
Re-sit examination:
Ved ikke godkjent prosjekt må et annet prosjekt gjennomføres ved neste ordinære avvikling av emnet.
Tillatte hjelpemidler:
Coursework Requirements:
Mandatory study visits, estimated 2.
Obligatorisk oppmøte på prosjektmøter. Følge vedtatt gruppereglement vedtatt av gruppen.
The student must have participated in 24-hour idea competition (Idélab-24), both lectures and
interdisciplinary teamwork. Approved participation implies filed and registered idéforslag. For some
studies will be developed alternative arrangements. Further notice is given of programs accountable.
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Professor Alemayehu Gebremedhin
Teaching Materials:
will be given at start of semester
Publish:
Yes
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SMF1212 Project management and leadership - Study plans
2016-2017
Course code:
SMF1212
Course name:
Project management and leadership
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Autumn
Language of instruction:
Norwegian
Expected learning outcomes:
The students shall:
- have knowledge of the basic elements in sustainable project management and project economy
- be able to plan, organise and manage projects
- be able to use techniques and tools for project management
-have nowledge aboat basic elements in projekt management, team management and leadership.
- know and be able to use, systematic and creative problemsolving technikes
Topic(s):
1. Project models
2. Establishing and organising a project
3. Phases of a project
4. Planning and scheduling
5. Economy, budget and estimates
6. Project planning tools
7. Creative problemsolving
8. Sustainability and projects
9. Project leadership
10. Entreprenuership
Teaching Methods:
Lectures
Group works
Exercises
Teaching Methods (additional text):
Group assignments
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Form(s) of Assessment:
Written exam, 4 hours
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
External/internal examiner:
Internal, external every 4. year, next time in 2019
Re-sit examination:
No re-sit
Tillatte hjelpemidler:
Coursework Requirements:
Exercises
Compulsory group work and projects
Academic responsibility:
Faculty of Technology, Economy and Management
Emneansvarlig kobling:
Per Øveraasen Halmrast
Course responsibility:
Universitetslektor Per Jacobsen
Publish:
Yes
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IRE36213 Energy Technology and Electric Installations in
Buildings - Study plans 2016-2017
Course code:
IRE36213
Course name:
Energy Technology and Electric Installations in Buildings
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Autumn
Duration (additional text):
Course description not available in English.
Language of instruction:
Norwegian
Expected learning outcomes:
Course description not available in English.
Topic(s):
Course description not available in English.
Teaching Methods:
Lectures
E-learning
Net Support Learning
Meeting(s)/Seminar(s)
Form(s) of Assessment:
Other
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
Tillatte hjelpemidler:
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Even Arntsen v/HiØ
Publish:
Yes
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ENE2042 Energy Markets - Study plans 2016-2017
Course code:
ENE2042
Course name:
Energy Markets
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Autumn
Language of instruction:
Norwegian
On the basis of:
Se norsk versjon.
Expected learning outcomes:
Se norsk versjon.
Topic(s):
Se norsk versjon.
Teaching Methods:
Other
Form(s) of Assessment:
Other
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
Tillatte hjelpemidler:
D: Ingen trykte eller håndskrevne hjelpemidler tillatt. Bestemt, enkel kalkulator tillatt.
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Aristidis Kaloudis
Publish:
Yes
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IRE36313 Regulations and Electric Installations in Buildings Study plans 2016-2017
Course code:
IRE36313
Course name:
Regulations and Electric Installations in Buildings
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Autumn and spring
Duration (additional text):
Course description not available in English.
Language of instruction:
Norwegian
Expected learning outcomes:
Course description not available in English.
Topic(s):
Course description not available in English.
Teaching Methods:
Meeting(s)/Seminar(s)
Form(s) of Assessment:
Other
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
Tillatte hjelpemidler:
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Even Arntsen v /HiØ
Publish:
Yes
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REA3011 Mathematics 3 - Study plans 2016-2017
Course code:
REA3011
Course name:
Mathematics 3
Course level:
Bachelor (syklus 1)
ECTS Credits:
10
Duration:
Autumn
Language of instruction:
Norwegian
On the basis of:
REA1141 Matematikk 1
REA2071/81/91 Matematikk 2
Expected learning outcomes:
The students shall be able to show knowledge and understanding of mathematical concepts, problems
and solution methods within real multivariable calculus, vector calculus and partial differential
equations, in accordance with the requirements for being admitted as a fourth year student in Master
programmes.
Topic(s):
Partial differentiation, multiple integrals in 2 and 3 variables, vector fields, line and surface integrals,
Green's, Stokes' and Gauss' theorems.
Partial differential equations: Boundary value problems, the heat and wave equations, separation of
variables and d'Alembert's solution.
Teaching Methods:
Lectures
Exercises
Tutoring
Form(s) of Assessment:
Written exam, 4 hours
Grading Scale:
Alphabetical Scale, A(best) – F (fail)
Tillatte hjelpemidler:
C: Spesifiserte trykte og håndskrevne hjelpemidler tillatt. Bestemt, enkel kalkulator tillatt.
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Examination support:
Godkjent kalkulator som ikke kan kommunisere trådløst.
John Haugan: Tabeller og formelsamling (NKI).
Coursework Requirements:
None
Academic responsibility:
Faculty of Technology, Economy and Management
Course responsibility:
Førsteamanuensis Hans Engenes
Teaching Materials:
Edwards & Penney: Calculus (Pearson Prentice Hall, ISBN 0-13-615840-4)
Hans Petter Hornæs: Partielle differensiallikninger (kompendium)
Replacement course for:
REA3002 Matematikk 30
Publish:
Yes
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