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OBJECTIVES OF THE DEGREE

Degree programme in Mechanical Engineering and Production Technology prepares engineers for
specialist and management tasks in the field of mechanical engineering. The degree provides the
capacity to operate not only in the mechanical and metal industries but also in new fields applying
mechanical engineering.

As a mechanical engineer, you master the design, manufacturing and automation skills required by
working life. You have specialised expertise in modern production technology and product
development, including reverse engineering. You utilise new and developing technologies in their
work, such as additive manufacturing (3D), virtual and augmented reality (VR/AR), and artificial
intelligence applications.

As a mechanical engineer, you have the expertise needed for future sustainable development
solutions. You are able to influence the economic, ecological and social sustainability of production
and manufacturing through their design work (material selection, optimisation, repairability,
recyclability).

After graduation you have practical experience in seeing through a business project from planning to
implementation and reporting. They are familiar with the principles of customer-oriented design
(including "design thinking") and are able to work in multidisciplinary and international project teams.

As a mechanical engineer you present and communicate clearly in working life situations using
correct professional terms. You have the necessary language skills and capabilities to work in an
increasingly international labour market.

The degree programme in Mechanical Engineering and Production Technology is carried out in
close cooperation with business life. The professional skills gained through education also lay the
foundation for entrepreneurship. The rapidly developing field offers opportunities for lifelong learning
and professional development.

The degree in engineering produces the following competencies in applied mechanical engineering:
• Understanding technical problems and modelling solutions through science, natural sciences, and
mathematics
• Technical design, utilising appropriate digital tools and computer software, analysing and refining
technical data and, for example, decision-making related to product development and production
based on the technical data
• Knowledge of research, development, and innovation methods in engineering sciences
• Project management skills
• General technology expertise, including in new and emerging technology fields such as robotics,
artificial intelligence, virtual reality, and 3D modelling/printing

General skills produced by Bachelor's degree studies are:
• Lifelong learning skills
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• Ethical competence
• Work Community Competencies
• Innovation competence

Entrepreneurship
The studies provide skills for entrepreneurship. Entrepreneurship is the attitude, ability and action to
seek and take advantage of opportunities. The aim is to strengthen entrepreneurial attitudes and
capabilities, to create entrepreneurship based on higher education, and to reform and develop
existing business activities.

Internationalisation

Internationalisation is an integral part of your work as a mechanical engineer, as the technology used
in mechanical engineering is globally used and developed by companies operating internationally.
As an engineer, you are often involved in the international sales activities in Finland and globally.

Languages and communication

A technology professional needs language skills and communication skills. In language and
communication studies, students develop their reporting and presentation skills. The aim is to have
fluency in various interactive situations in working life. Working life-oriented studies in English
communications are closely related to other professional studies.
For native Finnish-speakers: In English, the aim is to achieve proficiency level B2 in accordance with
the European Framework of Reference for Languages. In Swedish, the aim is to have skills
corresponding to level B1.
For non-native Finnish-speakers: In Finnish, the aim is to reach a minimum of level A2 in Finnish in
accordance with the European Framework of Reference for Languages. However, students are
encouraged to engage in learning Finnish even up to higher levels as mastering Finnish language
supports integration into Finnish society and enables you to engage with Finnish-speaking working
life. In English, the aim is to achieve skills corresponding to level B2.

Mathematics

Mathematical competence is an integral part of an engineer’s professional skills. Competence in
mathematics and natural sciences is needed to achieve professional understanding and solve
technical problems. Mathematics is applied differently in different professions, but the key areas for
all engineering fields are algebra, geometry, linear algebra, statistical mathematics, and differential
and integral calculus.

STRUCTURE OF STUDIES

The scope of the studies for Bachelor of Engineering is 240 ECTS credits. The studies include both
compulsory and optional modules, Work Placement and thesis. The total credit amount for all
modules and thesis is 15 ECTS, and Work Placement is 30 ECTS.
A module is a 15-credit competence module built around a phenomenon in the world of work. The
module has a set of learning outcomes and assessment criteria that define the assessed
competence in the completed module.

Core competence and profiling competence

Studies and thesis in the core competence are compulsory modules for all. Work Placement is part
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of core competence. Profiling studies are optional or alternative modules that allow students to direct
their own competence in accordance with their own career objectives. Alternative studies can also
be selected from all the courses offered at HAMK or in other Finnish or international institutions of
higher education.
Degree Programme in Mechanical Engineering and Production Technology allows students to focus
on production systems and design of mechanical systems. Study path includes eight core
competence modules (60 ECTS) and three separate profiling competence modules. From the latter
the student should select a least two. In addition to this, the students should choose profiling
modules, which could be selected from the offerings from other degree programmes in HAMK, other
universities in Finland or international partner universities. The total size of profiling modules is 75
ECTS (5 modules) 240 credits are needed in total to graduate.

There are eight 15-credit compulsory core competence modules included in the degree:
1. Introduction to Engineering Studies
2. Mechanics
3. Manufacturing
4. Design of a Beam Structure
5. Machine Design
6. Machine Elements
7. Sheet Metal Structures
8. Product Development

In addition, you select five profiling modules for your degree. Module selection for Mechanical
Engineering:
• Design of Industrial Appliances
• Structural Analysis
• Manufacturing Automation
• Advanced Mathematics
• 3D Engineering Academy
• Robotics

You must select two profiling modules from the offering of degree programme in Mechanical
Engineering, and the rest you can selected from other degree programmes or other study offerings
to diversify and support their competence in mechanical engineering. Profiling studies in Mechanical
Engineering are also offered in cooperation with the research units of HAMK.

In the degree programme, it is possible to participate in a multi-disciplinary company project under
the Design Factory concept, and learn to utilise design thinking in the work of a mechanical
engineer. The project provides good skills for innovation and development work in business and
industry (https://www.hamk.fi/opiskeluhamkissa/design-factory/).

Language and communication studies are an integral part of the core competence modules:

Professionals in technical fields need language and communications skills. Students develop their
written and oral communication skills, such as giving presentations and writing reports. The goal of
the studies is to gain the competences required for working effectively and interacting in different
professional situations. Work oriented English and Finnish studies are closely connected to other
professional studies.
Non-native Finnish-speakers:
• Finnish language studies 10 ECTS credits
• English language, 5 ECTS credits
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Native Finnish-speakers
• Finnish language studies (Communications), 5 ECTS credits
• Swedish language, 5 ECTS credits
• English language, 5 ECTS credits

Thesis

The scope of the thesis for Bachelor's degree studies is 15 ECTS credits. The purpose of the thesis
is to build up both the student's general working life skills and his or her sector-specific professional
competence. Writing a thesis is a learning process during which the student learns to work with a
research-based, analytical and development-oriented approach.

STUDY METHODS

Mechanical engineering studies include:
• Contact teaching
• Online studies
• Laboratory exercises
• Group work in various exercises
• On-the-job learning (e.g. realisation of projects based on the needs of a customer company,
internship, possible completion of a thesis for a company).
The development of the mechanical engineering students’ international skills is supported in many
ways during studies. In addition to language studies, the student participates in international
projects, visits, and events which are implemented in modular form. In addition, the student is
encouraged to make use of the opportunity for student exchange at least once during their studies.
The student also has the opportunity to take a double degree at one of HAMK's international partner
institutions. These studies that have been completed abroad are accepted as a part of the degree in
mechanical engineering.

Code Name 1 2 3 4 Sum

BEMP21A-1016 Core Competence 150

BEMP21A-1003 Introduction to Engineering Studies 15

BE00DL09 Professional Growth 3 3

BE00DL06 Introduction to Technical Physics 3 3

BE00DL07 Basics of Mechanical Drawing 3 3

KM00CV11 Algebra 3 3

KM00DE52 Finnish 1 3 3

BEMP21A-1004 Mechanics 15

BE00DK26 Statics 4 4

BE00DK28 Kinematics 4 4

BE00DK30 Mechanics Workshops 2 2

KM00CV13 Geometry and Linear Algebra 3 3

KM00DE53 Finnish 2 2 2

BEMP21A-1005 Manufacturing 15

BE00DK57 Basics of Strength Theory 3 3

BE00DK58 Material Engineering 4 4
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KM00CV61 Differential Calculus 2 2

BE00DK59 Manufacturing Methods 4 4

KM00DE54 Finnish 3 2 2

BEMP21A-1006 Design of a Beam Structure 15

BE00DK60 Strength Theory 2 2

BE00DK61 Welding Engineering 3 3

KM00CV62 Integral Calculus 2 2

BE00DK62 3D Design 5 5

KM00DE55 Finnish 4 3 3

BEMP21A-1007 Machine Design 15

BE00DK63 Strength Theory in Design 4 4

BE00DK64 Thermodynamics 3 3

BE00DK65 Machining 3 3

BE00DK66 Dynamics 3 3

KM00DE59 Technical English 1 2 2

BEMP21A-1008 Machine Elements 15

BE00DK67 Selection of Machine Elements 6 6

BE00DK68 Tolerances and Fits 3 3

BE00DK69 Statistical Mathematics and Reliability Engineering 3 3

BE00DK70 Electrical Engineering 3 3

BEMP21A-1009 Sheet Metal Structures 15

BE00DK74 Design of Sheet Metal Products 6 6

BE00DK75 Sheet Metal Work 3 3

BE00DM43 Coatings 3 3

KM00DE60 Technical English 2 3 3

BEMP21A-1010 Product Development 15

BE00DK76 Control Systems 3 3

BE00DK77 Product Design 9 9

BE00DK80 Entrepreneurship 3 3

BEMP21A-1011 Work Placement 30

BE00DK82 Work Placement 0

BEMP21A-1017 Profiling Competence 75

BEMP21A-1012 Design of Industrial Appliances 15

BE00DK90 Product Data Management 3 3

BE00DK91 Project Management 3 3

BE00DK94 Design Project 9 9

BEMP21A-1013 Structural Analysis 15

BE00DK83 Finite Element Methods 6 6

BE00DK84 Measuring Strength of Materials 3 3

BE00DK85 Structural Optimization 3 3
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BE00DK86 Numerical Methods 3 3

BEMP21A-1014 Manufacturing Automation 15

BE00DK87 NC Programming 6 6

BE00DK88 Robotics 6 6

BE00DK89 New Manufacturing Methods 3 3

BEMP21A-1001 3D Engineering Academy 15

IN00DJ60 Basics of 3D Technology 5 5

IN00DJ61 Basics and Design of Reverse Engineering 5 5

IN00DJ62 Reverse Engineering Implementations 5 5

BEMP21A-1002 Advanced Mathematics 0-15

IN00DJ63 Matrix Calculus 0

IN00DJ64 Advanced Differential and Integral Calculus 0

IN00DJ65 Multi-Variable Functions 0

IN00DJ66 Differential Equations 0

IN00DJ67 Vector Analysis 0

BEMP21A-1015 Robotics 15

BE00DL02 Collaborative Robotics 0

BE00DL05 Robot Programming 0

BE00DL00 Robot Kinematics 0

BE00DL01 Factory Simulation 0

BE00DL03 Robotics Project 0

BEMP21A-1018 Thesis 15

9900CQ19 Thesis – Planning 5 5

9900CQ20 Thesis – Implementation 5 5

9900CQ21 Thesis – Finishing 5 5

9900CQ22 Thesis – Maturity Test 0

BEMP21A-1016 Core Competence: 150 op

BEMP21A-1003 Introduction to Engineering Studies: 15 op

Objectives
In this module, you will familiarize yourself with the degree in mechanical engineering and develop
abilities in planning and implementing your own study and career planning. You will gain the basic
skills in mathematics and physics that are required in engineering studies, and basic competence in
technical documentation. You will develop your oral and written communication skills that are
needed both in studies and in the field engineering.

After completing the module, you will be able to use digital learning environments and tools. You will
acquire the group and project work skills needed in your studies and in the field of engineering.
HAMK's Diili operating model is utilized in these studies. During the module, you will familiarize
yourself with the field of mechanical engineering through annual company or specialist visits.
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BE00DL09 Professional Growth: 3 op

Objectives
This course is part of Introduction to mechanical engineering -module.

After completing the course, you will be able to work and study in a higher education environment
and in different working environments. You know how to use the tools and methods needed in your
studies, work purposefully in a group, and master the basics of project work. You recognize and
know how to develop your own strengths and development areas in connection with your studies
and employment. You will develop your study and career planning skills and understand the different
career opportunities in your field.

Content
Higher education studies and study practices, study and working environments and tools, learning
and study skills, study and career planning, familiarization with own professional field, group and
project work.

BE00DL06 Introduction to Technical Physics: 3 op

Objectives
This course is part of Introduction to mechanical engineering -module.

After completing the course, you will be familiar with the basic quantities of physics and know how to
use the SI units for calculations as well as do unit conversions. You can evaluate measurement
errors and perform a simple error review. You are familiar with the basic laws of kinematics and are
able to read graphs in different coordinate systems.

Content
- Units and quantities, SI system
- Processing of measurement results
- Measurement accuracy
- Simple error review
- Average velocity and average speed
- Gradually varied movement
- Vertical throwing movement
- Diagonal throwing movement
- Relative speed

Evaluation criteria
Satisfactory (1-2)

You know the essential basic physical quantities and are able to solve simple kinematics problems.
You can identify key concepts related to measurements and understand the effects of measurement
errors on measurement results

Good (3-4)

You can process measurement results and perform a simple error review. You master the basic
quantities of physics and are able to independently solve basic kinematics tasks.

Excellent (5)
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You master the basic laws of kinematics and know how to apply them in practical tasks, and can
independently solve applied kinematics tasks. You know how to choose the right method for a
solution in different situations. You have mastered graphs and understand their illustrative
significance in physics.

BE00DL07 Basics of Mechanical Drawing: 3 op

Objectives
This course is part of Introduction to mechanical engineering -module.

After completing the course, you will know the basics of the communication language required in the
work of a mechanical engineer, i.e. mechanical drawing. You can draw mechanical drawing
projections for simple objects and dimension them. You are also familiar with the basics of the
tolerance system related to dimensioning.

Content
Projections of engineering drawings, first angle projection method, section view. Line types of
mechanical drawing. Dimensioning and dimensional tolerances.

Evaluation criteria
Satisfactory (1-2)

You understand the key concepts of the course and the significance of mechanical drawing as a part
of the field of mechanical engineering. Under guidance, you can draw mechanical drawing
projections according to a first angle projection method and dimension them.

Good (3-4)

You can independently draw mechanical drawing projections according to a single rotation first angle
projection method and dimension them. You are able to correctly use dimensional tolerances and
understand the significance of tolerances as part of machine design.

Excellent (5)

You can apply the techniques of mechanical drawing to the drawing of demanding geometries. You
can dimension projections correctly and apply the tolerance system in connection with the
dimensioning. You expertly use professional concepts related to mechanical drawing.

KM00CV11 Algebra: 3 op

Objectives
Aims in this course are that you
• get to know the concepts and calculation techniques in algebra
• learn the basic concepts of functions and graphs
• are able to form necessary expressions and equations from a given problem and solve them

Content
Contents of the course are simplifying expressions, e.g. exponential and polynomial expressions,
polynomial equations and functions, graphs of functions, systems of equations, exponential functions
and equations.

Evaluation criteria
Satisfactory (1-2)
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You are able to do the calculations correctly but the demonstration of how is mediocre. You are able
to simplify expressions, determine the value of the function and solve the first and second degree
equations fluently

Good (3-4)

You are able to do the calculations correctly; the demonstration of how it is done is clear, coherent
and reasonably detailed. There is evidence of considerable understanding of the methods involved.
Along with previous skills, you understand the concept of the logarithm and exponential function.
You are able to solve exponential equations and systems of equations. Furthermore, you understand
and are able to sketch graphs and comprehend the connection between the function and its’ graph.

Excellent (5)

You recognize, how to proceed in applied problems step by step. You are able to form the required
expressions and equations and solve them. You can reflect your own solutions critically and fix them
when needed. You are able to review your own solutions to check that they are sensible

KM00DE52 Finnish 1: 3 op

Objectives
You can communicate shortly and for example introduce yourself in Finnish. You can ask and
answer simple questions regarding matters of personal relevance in Finnish. You learn some
characteristics of Finnish language, such as pronunciation.

Content
The key contents for the course are:

Greetings and self-introduction
Time expressions
Expressing present tense
Basic characteristics of Finnish language

Evaluation criteria
Satisfactory (1-2)

Satisfactory (1-2): The student shows that the required learning outcomes have been partially
achieved. The student participates in the lessons (if not otherwise settled). Assigning tasks within the
given schedule might have been challenging.

Good (3-4)

Good (3-4): The student shows that the required learning outcomes have been well achieved. The
student participates in the lessons (if not otherwise settled) and completes the assigned tasks mainly
within the given schedule.

Excellent (5)

Excellent (5): The student shows that the required learning outcomes have been excellently
achieved. The student participates in the lessons (if not otherwise settled) and completes the
assigned tasks within the given schedule.

BEMP21A-1004 Mechanics: 15 op
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Objectives
After completing the module, you will understand the key concepts of mechanics and be able to
apply them in the design and manufacture of a mechanical device. The module includes workshop
work and Finnish language studies.

You can apply key concepts related to statics and kinetics in the design of a mechanical device. You
reinforce the ability you previously learned to read technical documents, including physical fits and
measurements, and you can apply it to the implementation of a plan. In the workshop that is part of
the module, you manufacture a simple mechanical object/device from metal. With the help of the
exercise, you will understand the cause-and-effect relationships between design and manufacturing
and the basics of different manufacturing methods. In addition, you understand the importance of
material selection and management from the perspective of economic and ecological sustainability.
This includes optimizing the use of materials to make a sustainable product, minimizing material
waste and utilizing waste pieces, and using tools correctly and economically. During the workshop
work, you will acquire key terminology in the field. You will also familiarize yourself with the
equipment used in the workshop and their safe use and good workshop practices. The company
visits included in the module broaden the picture of the job description and employment opportunities
of a mechanical engineer in the companies in the field or as an entrepreneur.

- You are familiar with the theory of mechanics, especially statics and kinetics, and the key concepts
associated with them
- You have a deeper knowledge of algebra and familiarize yourself with geometry
- You know how to utilize information technology in a variety of ways in the observation and
calculation of mechanical phenomena.

BE00DK26 Statics: 4 op

Objectives
This course is part of Mechanics -module.

After completing the course, you will know the key basic concepts and terminology of statics, and
you will have a clear understanding of equilibrium of particle and rigid body and the force system that
is acting on it. You are familiar with the most important basic laws of physics as well as the quantities
and units, and are able to apply this information in different situations when solving practical
problems. In addition, you understand the foundation of competence and thinking in physical and
natural sciences required by an engineer.

Content
• Key basic concepts of statics and basic laws of mechanics
• Equilibrium conditions and free-body diagram of the particle and rigid bodies
• Internal forces and force diagrams of the body
• Truss structures

Prerequisities
You understand the basic concepts of technical physics, such as the concept of power. You can
determine the centre of gravity for simple objects. You can calculate basic equations, equation pairs,
and groups. You understand the concept of vector and know how to add vectors. You can also use
sine, cosine and tangent functions as well as sine and cosine rule.

Evaluation criteria
Satisfactory (1-2)
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You know the key phenomena, basic concepts, and terminology of statics. Under guidance, you are
able to solve simple statics problems.

Good (3-4)

You know and understand the key phenomena of statics, its basic concepts and terminology, and
the basic principles of the methods used to solve them. You are able to solve the basic statics
problems independently.

Excellent (5)

You have mastered the basic concepts and terminology of statics and have a broad understanding
of the most common phenomena in statics and the basic principles of the methods used in solving
them. You can choose the right method for solving static problems and support it with rational
reasoning.

BE00DK28 Kinematics: 4 op

Objectives
This course is part of Mechanics -module.

After completing the course, you will know the key concepts and terminology of physical kinetics,
and you will have a clear understanding of the dynamics associated with particle motion. You are
familiar with the most important basic laws of physics as well as the quantities and units, and are
able to apply this information in different situations when solving practical problems. In addition, you
understand the foundation of competence and thinking in physical and natural sciences required by
an engineer.

Content
- Dynamics of a Particle
- Work and Energy
- Impulse and Momentum

Prerequisities
Basics of technical physics and algebra

Evaluation criteria
Satisfactory (1-2)

You know the key phenomena, basic concepts, and terminology of kinetics. Under guidance, you are
able to solve simple kinetics problems.

Good (3-4)

You know and understand the key phenomena of kinetics, its basic concepts and terminology, and
the basic principles of the methods used to solve them. You are able to independently solve simple
kinetics problems.

Excellent (5)

You have mastered the basic concepts and terminology of kinetics and have a broad understanding
of the most common phenomena in kinetics and the basic principles of the methods used in solving
them. You can choose the right method for solving kinetic problems and support it with rational
reasoning.

Curricula

Sivu 11 / 51



BE00DK30 Mechanics Workshops: 2 op

Objectives
This course is part of Mechanics -module.

You will learn the basics of safe laboratory work during the course. You will become familiar with the
equipment and materials of the machine laboratory/workshop. At the same time, you will become
familiar with the knowledge and skills needed to study engineering.

Content
• Familiarise yourself with the machine laboratory and its equipment as well as the personnel
• Familiarise yourself with occupational safety in practice through the rules and operating
instructions of the machine laboratory
• Learn how to use hand tools safely and correctly
• Familiarise yourself with different materials and their properties
• Carry out small exercises/laboratory works

Evaluation criteria
Satisfactory (1-2)

You are able to identify and use the most common equipment in the engineering industry safely.

Good (3-4)

You are able to utilize the machine laboratory to support your studies

Excellent (5)

You are able to independently develop your competence and promote the development of other
students' competence

KM00CV13 Geometry and Linear Algebra: 3 op

Objectives
Aims in this course are that you
• adopt the basic concepts in trigonometry and geometry
• understand what is a vector and is able to solve common calculations
• learn what is a matrix and is able to perform calculations with matrices. Furthermore, you are able
to use matrices when solving linear systems of equations.

Content
Solving right and oblique triangles, vector basics and applications, cartesian and polar form of a
vector, introducing matrices, solving systems of equations with matrices, trigonometric functions and
equations

Evaluation criteria
Satisfactory (1-2)

You are able to do the calculations correctly but the demonstration of how is mediocre. You
understand the basic concepts triangles, vectors and matrices and are able to do basic calculations
with them

Good (3-4)
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You are able to do the calculations correctly; the demonstration of how it was done is good, coherent
and reasonably detailed. There is evidence of considerable understanding of the methods involved.
You can solve general (right-angled and oblique) triangles fluently from various initial conditions. You
are able to figure the problem with vectors, when it’s suitable and smoothly applies other
mathematical tools studied earlier as well. You can solve systems of equations with matrices.

Excellent (5)

You recognize, how to proceed in applied problems step by step. You are able to form the required
expressions and equations and solve them. You can reflect your own solutions critically and fix them
when needed. You are able to review your solutions to check that they are sensible.

KM00DE53 Finnish 2: 2 op

Objectives
You comprehend short phrases of written and spoken Finnish when the content handles familiar
topics. You can find core information in simple texts.

Content
The key contents for the course are:

Communication in everyday situations
Hobbies and free time
Verb types

Evaluation criteria
Satisfactory (1-2)

Satisfactory (1-2): The student shows that the required learning outcomes have been partially
achieved. The student participates in the lessons (if not otherwise settled). Assigning tasks within the
given schedule might have been challenging.

Good (3-4)

Good (3-4): The student shows that the required learning outcomes have been well achieved. The
student participates in the lessons (if not otherwise settled) and completes the assigned tasks mainly
within the given schedule.

Excellent (5)

Excellent (5): The student shows that the required learning outcomes have been excellently
achieved. The student participates in the lessons (if not otherwise settled) and completes the
assigned tasks within the given schedule.

BEMP21A-1005 Manufacturing: 15 op

Objectives
After completing this module:
• You are familiar with manufacturing methods in mechanical engineering.
• You know the basics of strength theory and basic mathematical formulas needed in manufacturing
technology, and you can test the durability of a material.
• You are familiar with the basic features and uses of steel, aluminium, copper alloys, and various
engineering materials in mechanical engineering.
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• You also understand the overall design and manufacturing process from the perspective of
economic, ecological, and sustainable development, including the carbon footprint of production and
taking the product life cycle into account in design (durability, serviceability/repairability,
recyclability).

BE00DK57 Basics of Strength Theory: 3 op

Objectives
This course is part of Design of a beam structure -module.

After completing the course, you have the basic competence required in engineering work. Expand
your knowledge of the core concepts and terminology of strength theory. In addition, you will expand
your understanding of the phenomena of strength theory and the methods used in the solutions. You
can apply the methods and formulas you have learned in the dimensioning of simple structures and
machine components.

Content
• Review of the basics of strength theory
• Combined stresses
• Introduction to fatigue
• Buckling reviews
• Deflection curve (displacements)

Prerequisities
You know the basic concepts, and terminology of strength theory. You know how to solve the most
typical formulas used in strength theory and, under guidance, apply formulas in the dimensioning of
a simple structure.

Evaluation criteria
Satisfactory (1-2)

You know the key phenomena, basic concepts, and terminology of strength theory. Under guidance,
you can dimension simple structures and machine components.

Good (3-4)

You know the key phenomena, basic concepts, and terminology of strength theory. You understand
the most common phenomena of strength theory and the basic principles of the methods used in the
solutions. You can independently dimension simple structures and machine components.

Excellent (5)

You have mastered the basic concepts and terminology of strength theory and have a broad
understanding of the most common phenomena in strength theory and the basic principles of the
methods used in solving them. You know how to select the right method for dimensioning a simple
structure and can support the choice with rational reasoning

BE00DK58 Material Engineering: 4 op

Objectives
This course is part of Manufacturing -module.

Curricula

Sivu 14 / 51



After completing the course, you will be able to name the most common engineering materials, and
you will know the key basic concepts and phenomena of materials and their possible uses. You
know the importance of different material properties for constructions and are able to perform
commonly used material testing experiments and analyze the obtained results. You are familiar with
the material classification systems and the associated standards. You also have basic knowledge of
the microstructures and chemical phenomena of materials. You know the order of magnitude of the
material properties typical to a given material, and can justify the suitability of different materials for
different requirements and uses.

Content
• Basic concepts and phenomena of material engineering
• Grouping of engineering materials
• Behavior of material under mechanical load (stress-strain diagram)
• Material properties and their measurement
• Destructive and non-destructive test methods
• Microstructure of materials
• Corrosion

Evaluation criteria
Satisfactory (1-2)

You can identify engineering materials and some of their basic features. You know the purpose of
the material testing methods and can mention some methods.

Good (3-4)

You can name almost all common engineering materials and you know a few basic properties. You
know how to use majority of material testing methods in familiar situations. You understand the
basics of the microstructures of materials and their meanings, as well as the material classification
systems.

Excellent (5)

You are familiar with all general engineering materials and their properties. You know how to use
You can use material testing methods and analyse their results also in new use situations. You
understand the significance of the microstructure for material properties and know how to use the
material classification systems and identify the materials presented in them.

KM00CV61 Differential Calculus: 2 op

Objectives
Aims in this course are that you
• understand the concept of derivative based on the definition
• are able differentiate functions with the help of tables or calculator
• understand and are able to use derivative as a tool in optimization as well as in other applied
problems

Content
Concept of limit, derivative definition, calculating derivative functions for elementary functions, chain
rule. Derivative as a rate of change, analyzing curve properties, function extrema, optimization
problems and other applications

Evaluation criteria
Satisfactory (1-2)
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You understand the graphical meaning of the derivative. You are able to calculate derivatives for
elementary functions

Good (3-4)

You are able to do the calculations correctly; the demonstration of how it was done is good, coherent
and reasonably detailed. There is evidence of considerable understanding of the methods involved.
You can analyze the curve properties by using the derivative and determine the function extrema

Excellent (5)

You recognize, how to proceed in applied problems step by step. You are able to form the required
expressions and equations and solve them. You can reflect your own solutions critically and fix them
when needed. You are able to review your solutions to check that they are sensible.

BE00DK59 Manufacturing Methods: 4 op

Objectives
After completing the course, you will be able to identify the basics of different manufacturing
methods. At the same time, you know their basic features and different uses. You can identify the
advantages and disadvantages of manufacturing methods in product design and in the
manufacturing chain. You will be able to apply the information you receive in future studies and
compare the benefits of different manufacturing methods.

Content
During the course, the students familiarise themselves with the basic manufacturing methods of
mechanical engineering, such as:
• Material bonding methods: Welding
• Material removal methods: Cutting
• Molding manufacturing methods: Forging
• Material enhancement methods: Casting
• Other manufacturing methods

Evaluation criteria
Satisfactory (1-2)

You can identify different manufacturing methods and their basic properties.

Good (3-4)

You understand the properties of different manufacturing methods and their applications. You can
utilise the properties of different materials and manufacturing methods in the design of a product and
in the production chain.

Excellent (5)

You are able to design and implement component production using different methods. You are able
to develop machinery production and develop product manufacturing processes.

KM00DE54 Finnish 3: 2 op

Objectives
You handle everyday discussion in Finnish. You can communicate in Finnish in common everyday
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situations. You recognize the difference between spoken and written Finnish.

Content
The key contents for the course are:

The difference between spoken and written Finnish
Past tense
Producing text

Evaluation criteria
Satisfactory (1-2)

Satisfactory (1-2): The student shows that the required learning outcomes have been partially
achieved. The student participates in the lessons (if not otherwise settled). Assigning tasks within the
given schedule might have been challenging.

Good (3-4)

Good (3-4): The student shows that the required learning outcomes have been well achieved. The
student participates in the lessons (if not otherwise settled) and completes the assigned tasks mainly
within the given schedule.

Excellent (5)

Excellent (5): The student shows that the required learning outcomes have been excellently
achieved. The student participates in the lessons (if not otherwise settled) and completes the
assigned tasks within the given schedule.

BEMP21A-1006 Design of a Beam Structure: 15 op

Objectives
After completing the module, you will be able to apply the principles and calculation methods of
strength theory in the design of different structures. Enhance your knowledge of machine design,
including additive manufacturing (3D). You are familiar with the principles of the design process and
know how to apply them in practice. You know how to implement welded structures and know how to
take their manufacturability into account already in the design. In addition, you will understand the
factors associated with material fatigue. The module may also include separately confirmed visiting
lectures, company and specialist visits, including international visits.

BE00DK60 Strength Theory: 2 op

Objectives
This course is part of Design of a beam structure -module.

After completing the course, you have the basic competence required in engineering work. Expand
your knowledge of the core concepts and terminology of strength theory. In addition, you will expand
your understanding of the phenomena of strength theory and the methods used in the solutions. You
can apply the methods and formulas you have learned in the dimensioning of simple structures and
machine components.

Content
• Review of the basics of strength theory
• Combined stresses
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• Introduction to fatigue
• Buckling reviews
• Deflection curve (displacements)

Prerequisities
You know the basic concepts, and terminology of strength theory. You know how to solve the most
typical formulas used in strength theory and, under guidance, apply formulas in the dimensioning of
a simple structure.

Evaluation criteria
Satisfactory (1-2)

You know the key phenomena, basic concepts, and terminology of strength theory. Under guidance,
you can dimension simple structures and machine components.

Good (3-4)

You know the key phenomena, basic concepts, and terminology of strength theory. You understand
the most common phenomena of strength theory and the basic principles of the methods used in the
solutions. You can independently dimension simple structures and machine components.

Excellent (5)

You have mastered the basic concepts and terminology of strength theory and have a broad
understanding of the most common phenomena in strength theory and the basic principles of the
methods used in solving them. You know how to select the right method for dimensioning a simple
structure and can support the choice with rational reasoning

BE00DK61 Welding Engineering: 3 op

Objectives
This course is part of Design of a beam structure -module.

During the course, you will acquire basic expertise in welding methods, welding equipment,
weldability of materials, welding deformation, assesment of seam welds.

Content
Recent developments in welding
Weldability concept
Welding methods
Deformations and stresses
Weldability of materials
Aspects of the design of the welded structure
Robotic arc welding
Occupational safety in welding work

Evaluation criteria
Satisfactory (1-2)

You understand the principles of the key contents of the course

Good (3-4)

You master the key contents of the course and are able to apply them to practice

Curricula

Sivu 18 / 51



Excellent (5)

You master the key contents of the course, know how to apply them to practice and understand their
wider connections

KM00CV62 Integral Calculus: 2 op

Objectives
Aims in this course are that you
• understand the definition of integral
• can find the integral functions with the help of tables or calculator
• are able to apply the concept of the integral in applied problems

Content
Definite integral and indefinite integral based on definition. Symbolic and numerical integration.
Applying integral in applications such as finding areas, volume of a rotating body, average and root
mean square values of a functions and other applications

Evaluation criteria
Satisfactory (1-2)

You understand the graphical meaning of the integral. You are able to integrate elementary functions
and solve simple applications

Good (3-4)

You can do the calculations correctly; the demonstration of how is good, coherent and reasonably
detailed. There is evidence of considerable understanding of the methods involved. You are able to
find various integral functions with the help of tables or calculator. You can do numerical integration
and solve applied problems

Excellent (5)

You recognize, how to proceed in applied problems step by step. You are able to form the required
expressions and equations and solve them. You can reflect your own solutions critically and fix them
when needed. You are able to review your solutions to check that they are sensible

BE00DK62 3D Design: 5 op

Objectives
After completing the course, you will know the basics of 3D design. You are able to model parts and
assemblies and draw part and assembly drawings with the aid of computer in accordance with
mechanical drawing concepts. You can interpret standard welding markings and design welded
structures with the aid of computer.

Content
Parametric and feature-based 3D modeling. Part and assembly models. Computer aided creation of
mechanical drawings. Welding markings in drawings, making a welding assembly with the aid of
computer.

Evaluation criteria
Satisfactory (1-2)

You understand the key concepts of the course and the significance of computer-aided design as a

Curricula

Sivu 19 / 51



part of the field of mechanical engineering. Under guidance, you are able to model correct 3D
models and assemblies. You can produce a drawing document using the 3D-CAD software. You
understand the meaning of different file formats.

Good (3-4)

You are able to independently model correct 3D models and assemblies. You can visualize a 3D
model. You can independently create drawings with the aid of computer in accordance with
mechanical drawing guidelines. You know how to design a welded structure.

Excellent (5)

You can apply your modelling skills to make demanding assemblies and sub-assemblies according
to good modeling practice. You can create production-ready mechanical drawings with the aid of
computer. You can visualize a realistic-looking 3D model. You are able to design a welded structure,
taking into account the limitations of manufacturing methods. You can independently solve problems
related to 3D design and obtain more information on the topic.

KM00DE55 Finnish 4: 3 op

Objectives
You can communicate and interact in Finnish in working environment. You can also write and
respond to short messages in writing when they handle familiar topics. Target level A2.2. or above.

Content
The key contents for the course are:

Key vocabulary in working life
Writing pragmatic texts

Evaluation criteria
Satisfactory (1-2)

Satisfactory (1-2): The student shows that the required learning outcomes have been partially
achieved. The student participates in the lessons (if not otherwise settled). Assigning tasks within the
given schedule might have been challenging.
.

Good (3-4)

Good (3-4): The student shows that the required learning outcomes have been well achieved. The
student participates in the lessons (if not otherwise settled) and completes the assigned tasks mainly
within the given schedule.

Excellent (5)

Excellent (5): The student shows that the required learning outcomes have been excellently
achieved. The student participates in the lessons (if not otherwise settled) and completes the
assigned tasks within the given schedule.

BEMP21A-1007 Machine Design: 15 op

Objectives
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After completing the module, you will master the design of machine components, and be able to take
into account the physical properties of materials and the boundary conditions of manufacturing
methods. In the module, you will deepen your competence in engineering manufacturing methods.
After completing the module, you will be able to make a feasible plan for the machine operator for
the component to be manufactured. You know how to interpret the quantities related to dynamics.
In dynamics, the student looks at the stiffness and load of an object from a strength perspective and
is able to use numerical calculation methods to stiffen structures.
In terms of thermodynamics, you understand the operating principles, thermal loads, and thermal
conductivity of thermal power machines. You can define the thermodynamic and dynamic load on an
object and use the information in the design of the object.
Depending on the implementation, the module may include specialist and company visits, including
visits to and by international actors.

BE00DK63 Strength Theory in Design: 4 op

Objectives
This course is part of Machine design -module.

In this course, you will deepen your knowledge and skills in strength theory. After completing the
course, you will be able to design continuous beams and frames with the help of mathematical
programs. You will know how to use the finite element method in the designing of beam structures.
You will know the basics of the plastic-elastic behavior of beams and deepen your skills in buckling
problems.

Content
• Basics of Mathcad
• Method of Superposition, Singularity functions
• Plastic bending
• Compression in bending
• Basics of Finite Element Method

Prerequisities
Basics of statics, strength theory, algebra, vector, differential and integral calculus

Evaluation criteria
Satisfactory (1-2)

You know the key phenomena, basic concepts, and terminology of the behavior of a loaded beam.
Under guidance, you can design simple beams and frames.

Good (3-4)

You know and understand the key phenomena of a loaded beam, its basic concepts and
terminology, and the basic principles of the methods used to solve them. You can independently
design simple beams and frames.

Excellent (5)

You have mastered the key phenomena of a loaded beam, its basic concepts and terminology, and
the basic principles of the methods used to solve them. You can reasonably design a beam or frame
structure using a method appropriate to the case.
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BE00DK64 Thermodynamics: 3 op

Objectives
This course is part of Machine design -module.

After completing the course, you will understand the most important phenomena of thermophysics
and thermodynamics, the basic concepts associated with them, and the terminology used. You have
a clear understanding of the thermal properties of an object, the different states of matter, and the
phenomena associated with heat transfer. You have mastered the behaviour and interaction of the
thermodynamic system with the environment. You will deepen your knowledge of the most important
basic laws of thermodynamics and you will be able to apply this knowledge in various practical
problem solving situations. In addition, you will understand the foundation of competence and
thinking in physical and natural sciences required by an engineer in solving thermodynamic
problems.

Content
• Temperature, heat energy, and heat capacity
• Heat transfer
• Different forms of the substance
• Ideal gas / real gas and gas state changes
• Work in thermodynamics and the main rules of thermodynamics
• Thermodynamic cycle
• Thermal power unit/radiator

Prerequisities
You know at least the basics of physics, strength theory, material technology, algebra, and geometry

Evaluation criteria
Satisfactory (1-2)

You know the key phenomena, basic concepts, and terminology of thermophysics and
thermodynamics. Under guidance, you are able to solve simple thermodynamics problems.

Good (3-4)

You know and understand the key phenomena of thermodynamics, its basic concepts and
terminology, and the basic principles of the methods used to solve them. You are able to
independently solve simple thermodynamics problems.

Excellent (5)

You have mastered the basic concepts and terminology of thermodynamics and have a broad
understanding of the most common phenomena in thermodynamics and the basic principles of the
methods used in solving them. You can choose the right method for solving thermodynamics
problems and support it with rational reasoning.

BE00DK65 Machining: 3 op

Objectives
This course is part of Machine design -module.

After completing the course, you will recognize the basics of machining and cutting. At the same
time, you know their basic features and different uses. You can identify the advantages and
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disadvantages of machining in product design and in the manufacturing chain. You will be able to
apply the information you receive to equipment investments in production.

Content
• Cutting, basic methods (drilling, turning and milling)
• Calculation of machining values
• The basics of safe and efficient machining
• Cutting, other methods
• Acquisition of machining tools / basics of investment

Prerequisities
Competence corresponding to the occupational safety card, basic information on workshop
manufacturing methods, material engineering, and mechanical drawing

Evaluation criteria
Satisfactory (1-2)

You can identify different machining methods and their basic properties. You are aware of the basics
of equipment procurement in production.

Good (3-4)

You understand the properties of different machining methods and their applications. You can utilize
the properties of different materials and tools in the machining of the product. You can justify the
purchase of equipment in production.

Excellent (5)

You are able to design and implement component production using different cutting methods. You
can develop machinery production and plan machine investments.

BE00DK66 Dynamics: 3 op

Objectives
This course is part of Machine design -module.

After completing the course, you will know the key concepts and terminology of rigid body dynamics,
and you will have a clear understanding of the dynamics associated with rigid body motion. You will
deepen your knowledge of the most important basic laws of physics and you will be able to apply this
knowledge in various practical problem solving situations. In addition, you understand the foundation
of competence and thinking in physical and natural sciences required by an engineer in solving
dynamic problems.

Content
• Particle dynamics review
• Planar motion and kinetics of a rigid body
• One degree of freedom system vibration

Prerequisities
Basics of statics, dynamics of a particle, algebra, vector, differential and integral calculus

Evaluation criteria
Satisfactory (1-2)

You know the key phenomena, basic concepts, and terminology of dynamics. Under guidance, you
are able to solve simple dynamics problems.
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Good (3-4)

You know and understand the key phenomena of dynamics, its basic concepts and terminology, and
the basic principles of the methods used to solve them. You are able to independently solve simple
dynamics problems.

Excellent (5)

You have mastered the basic concepts and terminology of dynamics and have a broad
understanding of the most common phenomena in dynamics and the basic principles of the methods
used in solving them. You can choose the right method for solving dynamics problems and support it
with rational reasoning.

KM00DE59 Technical English 1: 2 op

Objectives
Upon completion of this course you learn to create field-specific and study-related texts for the
working life context.
You learn to distinguish between different registers in written and spoken English.
You get to know the significance of the email etiquette in a working life context and how to create an
email message in a formal register.
You understand the principles of writing reports and can draft a technical report.
You acquire oral communicative competence necessary to meet the requirements of a field-specific
working and study environment when presenting a technical product, its development and
implementation.
You learn how to create and deliver effective presentations and demonstrations; how to describe
graphs and trends.
You know how to foster positive group interaction in different one-to-one and virtual communication
situations.

Content
Basics of finding information sources / doing research
Basic field-specific terminology
Different registers in the English language
Formal email messages
Product descriptions
Presentation skills

Evaluation criteria
Satisfactory (1-2)

Satisfactory (1-2): Students can put together and deliver a short prepared presentation on a familiar
topic. There are problems with the basic structures of the English language. Have adopted the very
basic vocabulary related to their field of study. Can write short, simple texts on familiar topics, but
there are problems with the basic structures of the language.

Good (3-4)

Good (3-4): Students can create and deliver a prepared straightforward presentation on a topic
within their field of study which is clear enough to be followed without difficulty most of the time, and
in which the main points are explained with reasonable precision. Use the structures of the English
language fairly correctly with some occasional errors. Can understand and use most of the specialist
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vocabulary of their field of study. Can summarise or develop coherent text applying the appropriate
register of the language.

Excellent (5)

Excellent (5): Students can create and deliver a clear, well-structured presentation of a complex
subject. Consistently maintains a high degree of grammatical accuracy; errors are rare and difficult
to spot. Can apply and use appropriately the full range of technical vocabulary and idiomatic
expressions in their field of study. Can develop an argument systematically with relevant supporting
detail applying the appropriate register of the language.

BEMP21A-1008 Machine Elements: 15 op

Objectives
On completion of the module, you are familiar with most important machine elements and are able to
choose and measure the components for normal applications. You understand the role of
automation and control systems in the operation of machines. You can assess and analyze the
durability and reliability of machine elements based on measurement and usage data. You will
familiarize yourself with the basics of electrical engineering and are familiar with the basics of DC
and AC electrical circuits and the three-phase systems. In addition, you will understand the basics of
electrical safety. In the module, you apply statistical methods. During the module, you will learn the
basics of company-oriented/customer-oriented design.

BE00DK67 Selection of Machine Elements: 6 op

Objectives
This course is part of Machine elements -module.

After completing the course, you will be able to name the most common elements used in machines
and equipment and know their essential basic concepts and properties. You know the importance of
different machine components for machine building and you can make calculations and choices
related to the selection of the most common machine elements. You can also dimension standards
by taking advantage of some of the statically loaded joints of components.

Content
Basic concepts and phenomena of mechanical engineering
Machine component selection
Welded joint dimensioning
Staple/screw joint dimensioning
Fitting joints
Selection criteria and calculation of machine elements

Prerequisities
Basics of statics
Basics and applications of strength theory
Basics of technical drawing and CAD modelling
Basics of manufacturing technology
Mathematics and physics

Evaluation criteria
Satisfactory (1-2)
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You can identify machine elements and some of their basic properties. You know the purpose of
machine elements and can mention some of the selection criteria.

Good (3-4)

You are able to mention almost all general machine elements that have been processed, and you
are familiar with some basic properties and calculation examples. You know how to use majority of
material test methods in familiar situations. You understand the basics of the structures and
selections of the machine elements and their meanings as well as the dimensioning of statically
loaded machine parts.

Excellent (5)

You are familiar with all general machine elements and their properties. You can dimension machine
elements with static loads. You are able to use material testing methods and analyze their results
also in new use situations. You understand the importance of choosing the correct machine
elements for different applications.

BE00DK68 Tolerances and Fits: 3 op

Objectives
This course is part of Machine elements -module.

After completing the course, you will be able to determine the appropriate tolerances and
engineering fits for the machine component manufacturing documentation. You can use standards,
selection tables, and calculations to determine and calculate tolerances and engineering fits. You
understand the cost, manufacturing, and use of machine parts in connection with appropriate
tolerance requirements.

You know how to apply linear and geometric tolerances to machine design. You know the most
common measurement methods used for measuring machine components, and you can assess the
sources of measurement inaccuracy related to measurement. You can measure 3D scanned objects
and you know the principles of surface roughness measurement and the most important surface
roughness quantities. You can apply what you have learned in the design of machine components.

Content
Basic concepts and phenomena of tolerances and engineering fits
Tolerance selection
Geometric tolerances
Maximum material requirement method, basic concepts and phenomena
Measurement inaccuracy principles
Surface roughness basic concepts
Fitting joint dimensioning
Applying what has been learned in the design of machine components

Prerequisities
Basics and applications of strength theory
Technical drawing and CAD modelling
Basics of manufacturing technology
Basic mathematical competence
Basics of technical physics

Evaluation criteria
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Satisfactory (1-2)

You can identify tolerances and engineering fits and know their essential features. You know the
purpose of the study content and can mention some selection criteria. You recognize the symbols of
geometric tolerances and know how to use the selection standards for the fittings.

Good (3-4)

You know the terminology of tolerances and engineering fits and are able to use standards, selection
tables, and calculation methods in the design of machine components. You can combine what you
have learned with costs, manufacturing methods, and product functionality. You can dimension and
analyse machine components reliably.

Excellent (5)

You are familiar with all the concepts of tolerances and engineering fits and know how to apply them
to the design of machine parts. Your competence is associated with a much larger entity, which
includes not only the management of tolerances and engineering fits for machine components, but
also cost-effectiveness, usability, strength theoretical aspects, and manufacturing techniques. You
understand the importance of choosing appropriate tolerances and engineering fits for different
applications.

BE00DK69 Statistical Mathematics and Reliability Engineering: 3 op

Objectives
This course is part of Machine elements -module.

After completing the course, you will be able to apply the basic principles of probability in simple
applications. You understand what is meant by discrete and continuous distribution, and are able to
apply these distributions in practical situations. You have a clear understanding of the statistical
nature of the events and are able to interpret the statistical data and understand the associated
possibilities for errors. You will be able to utilize the theory presented in the course in practical
decision-making.

Content
Determination of probability
Combinatorics
Set theory
Axioms of probability calculus, i.e. the basic properties
Conditional probability
Independence of events
Statistical indicators
Probability distribution and random variable
Discrete distributions
Continuous distributions
Statistical decision-making

Prerequisities
You have mastered the basics of algebra: the handling of expressions, equations and functions and
their graphs, as well as the concept of integral calculus.

Evaluation criteria
Satisfactory (1-2)
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You are able to identify the basic concepts and methods included in the course and you are able to
solve simple tasks related to them.

Good (3-4)

You are able to identify the basic concepts and methods included in the course and you are able to
solve even more challenging tasks related to them. You can independently choose the right method
for solving a given problem and support it with rational reasoning.

Excellent (5)

You can identify what a verbal problem is and can independently choose the right method to solve
the problem and explain your reasoning for the solution. You can view your own solutions critically
and correct them, if necessary. You know how to check the rationality of answers.

BE00DK70 Electrical Engineering: 3 op

Objectives
This course is part of Machine elements -module.

After completing the course, you will be able to understand the main principles of electrical
engineering and apply them in practical situations. You know how to solve calculation problems
related to DC and AC circuits, and you know the basics of electrostatics and magnetism at the
phenomenon level. You understand the operating principles of the electric motor and transformer,
and their significance in electrical engineering. From a practical point of view, you understand the
most important electrical safety precautions.

Content
Electrical statics
DC circuit
Magnetism
AC circuit
Three-phase system
Electric motor and transformer

Prerequisities
Basics of technical physics, basic expertise in thermodynamics, basic competence in algebra,
geometry, and linear algebra.

Evaluation criteria
Satisfactory (1-2)

You can identify the most important quantities and phenomena of electrical engineering and solve
simple basic tasks.

Good (3-4)

You can solve simple circuit problems in DC and AC technology. You know how to apply the basic
phenomena of electrical engineering in practical applications. You can take into account the key
hazards related to electrical safety in practical situations.

Excellent (5)

You are able to independently choose the correct solution principle in more demanding electrical
engineering tasks, in which you have to combine different phenomena.
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BEMP21A-1009 Sheet Metal Structures: 15 op

BE00DK74 Design of Sheet Metal Products: 6 op

Objectives
After completing the course, you will understand the possibilities of using sheet metal products as a
part of mechanical engineering. You know the basics of computer aided sheet metal design. You will
be able to take into account the limitations on design imposed by the manufacturing methods of
sheet metal and sheet metal materials. At the same time, you expand and complement your
previously learned skills in CAD design and mechanical drawings.

Content
- Sheet metal product modelling
- Sheet metal drawings
- Using the DXF file as data transfer format
- Adjusted length of cold-formed steel sheet
- Design of sheet metal parts and assemblies

Prerequisities
You master the basics of computer aided design and mechanical drawings.

Evaluation criteria
Satisfactory (1-2)

You understand the basic principles and key concepts of sheet metal design. Under guidance, you
are able to design correct sheet metal products with the aid of computer.

Good (3-4)

You are able to independently design almost production-ready sheet metal products with the aid of
computer, taking into account the manufacturing methods. You can use different file formats
professionally.

Excellent (5)

You can independently design demanding sheet metal structures with the aid of computer, taking
into account manufacturing methods and materials. You produce correct design data to manufacture
a sheet metal product. You critically evaluate your design solutions. You can solve problems that
arise in design situations independently.

BE00DK75 Sheet Metal Work: 3 op

Objectives
After completing the course, you will be able to identify the most common manufacturing methods for
sheet work, and know their basic properties and possibilities for use. You will also be able to take
into account the material properties that are intrinsically related to sheet metal work when selecting
and designing manufacturing methods. You can assess the benefits and limitations of different
methods and, for example, the need for power, and make choices about the manufacturing method
based on them.

Content
- Sheet metal and their material parameters and factors affecting its suitability for forming
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- Joining sheet metal, especially mechanical joints
- The most common sheet metal methods such as cutting, bending, and deep drawing

Prerequisities
You have mastered the basics of material engineering

Evaluation criteria
Satisfactory (1-2)

You can identify different steel work methods and their basic properties.

Good (3-4)

You understand the properties of different steel work methods and know where to use them. You
can make choices related to the methods, also taking into account the material properties.

Excellent (5)

You can define the critical properties of materials for different methods, and plan and implement the
manufacturing of components using different methods.

BE00DM43 Coatings: 3 op

Objectives
The student is familiar with the most common coatings applied on sheet metals, their basic
properties and application possibilities. The student has the ability to choose the most essential
research/test method for assessing coating properties, and has an insight on the choice of coating in
product design. The student can assess different coating methods, consider their benefits and
limitations when making the choosing the coating method and type.

Content
- Coating types, properties and application environments
- Long-term durability of coatings
- Joining and forming coatings

Evaluation criteria
Satisfactory (1-2)

Student has the basic knowledge of the coating types and processes and recognizes their basic
properties and uses.

Good (3-4)

Student has the basic knowledge of the coating types and processes and recognizes their basic
properties and uses. Student can make choices of correct study and test methods considering the
coating type.

Excellent (5)

Student has the basic knowledge of the coating types and processes and recognizes their basic
properties and uses. Student can make choices of correct study and test methods considering the
coating type. Student has the ability to consider the application environment of the product in choice
of coating type or process.
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KM00DE60 Technical English 2: 3 op

Objectives
You will learn to

obtain and present information from specialized sources in your field
interpret and present professional topics in writing
deliver a detailed description of a complex process
create meeting documents and take an active part in meeting in the appropriate register

Content
Data acquisition and use of sources
Project management
Meeting terminology and documentation
Technical reporting
Fault and problem situations in the field
Process descriptions
Career development and the job application process
Following the development in the field of study

Evaluation criteria
Satisfactory (1-2)

Satisfactory (1-2): Students can put together and deliver a short prepared presentation on a familiar
topic. There are problems with the basic structures of the English language. Have adopted the very
basic vocabulary related to their field of study. Can write short, simple texts on familiar topics, but
there are problems with the basic structures of the language.

Good (3-4)

Good (3-4): Students can create and deliver a prepared straightforward presentation on a topic
within their field of study which is clear enough to be followed without difficulty most of the time, and
in which the main points are explained with reasonable precision. Use the structures of the English
language fairly correctly with some occasional errors. Can understand and use most of the specialist
vocabulary of their field of study. Can summarise or develop coherent text applying the appropriate
register of the language.

Excellent (5)

Excellent (5): Students can create and deliver a clear, well-structured presentation of a complex
subject. Consistently maintains a high degree of grammatical accuracy; errors are rare and difficult
to spot. Can apply and use appropriately the full range of technical vocabulary and idiomatic
expressions in their field of study. Can develop an argument systematically with relevant supporting
detail applying the appropriate register of the language.

BEMP21A-1010 Product Development: 15 op

Objectives
After completing the module, you will have mastered the industrial product design process. The
module is implemented as part of the Design Factory studies offered at HAMK, and implements the
design work received from the partner company. Communications are integrated into the module.
After completing your studies, you will be able to apply design thinking processes and methods as
part of product design in mechanical engineering. You are familiar with the product design process
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from customer data collection to brainstorming and conceptualisation to model/prototype building.
You can present the results of the design to the customer company in a concise and interesting
manner, using audiovisual material. In terms of technical product design, you understand the role of
electronic control systems, automation and embedded control in the operation of machines. In
addition, you will deepen your competence in machine safety and the design of a product's
sustainable lifecycle. You maintain an entrepreneurial attitude in your work and assume
responsibility as a team member. Through the thesis, you can understand the significance of your
work for profitable business activities. For example, you can make a profitability calculation.

BE00DK76 Control Systems: 3 op

Objectives
This course is part of Product development -module.

On completing the course you will recognize the difference in control system implementation as part
of an industrially manufactured product and as part of a manufacturing process. You will be able to
create a functional description and a system description for a control system. You have had a
possibility on working with development tools typical for micro controller programming and you have
learned basic techniques for interfacing sensors and actuators.

Content
- Differences between control systems in industrial processes and control system embedded in a
product.
- Introduction to technologies in various sensors.
- Requirements based on user expectations, product functions and the technical environment.
- Sensor and actuator wiring exercises.
- Programming typical operations related to sensor and actuator interfaces.

Prerequisities
You understand fundamental operation of an electric circuit.

Evaluation criteria
Satisfactory (1-2)

You can complete the tasks by following the instructions.

Good (3-4)

You can complete the tasks by following the instructions and by studying technical documentation.

Excellent (5)

You can complete the tasks by following the instructions and by studying technical documentation.
You are able to produce realistic solutions for the development tasks.

BE00DK77 Product Design: 9 op

Objectives
After completing the course, you will know the basics of the product development process and will be
able to work as part of the product development team.

Content
Product development process, ideas, documentation, interaction skills
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Prerequisities
No pre-knowledge requirements, some in the teams should have modelling skills

Evaluation criteria
Satisfactory (1-2)

You are able to work as part of a product development team.

Good (3-4)

You can work as part of a product development team and produce professional product concepts.

Excellent (5)

You can work as part of a product development team, produce professional product concepts, and
produce new, well-argued ideas.

BE00DK80 Entrepreneurship: 3 op

Objectives
This course is part of Product development module.

You will learn to find business opportunities, create business ideas from the opportunities found,
create and test product, service and business solutions that interest customers and users, and plan
profitable business operations.

Content
Key learning content includes: business idea, business opportunity, business environment, customer
groups, customer group needs, competitors and competitor analysis, service and product
descriptions, service and product marketing, selling a business idea, finances and profitability
assessment of a business idea, and process management of business planning.

Evaluation criteria
Satisfactory (1-2)

You understand, recall and can explain the key concepts of the phenomenon to be learned in
learning tasks.

Good (3-4)

You are able to analyse and evaluate the key concepts of a learning phenomenon in learning tasks.

Excellent (5)

You know how to create information relevant to the phenomenon and to yourself in learning tasks.

BEMP21A-1011 Work Placement: 30 op

Objectives
The student is familiar with working life from the perspective of his / her professional field and can
apply the theory of his / her field of study to working life practices. The student is trained in
continuous work and entrepreneurship, developing his / her own profession, is employed at the end
of the studies and can find himself / herself in international positions in the field.
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The student can apply his / her knowledge and skills in practice, is able to develop himself / herself
and his / her profession, is able to work in an international work community considering cultural
factors, can work flexibly, constructively and purposefully.

BE00DK82 Work Placement: 30 op

Objectives
The student is familiar with working life from the perspective of his / her professional field and can
apply the theory of his / her field of study to working life practices. The student is trained in
continuous work and entrepreneurship, developing his / her own profession, is employed at the end
of the studies and can find himself / herself in international positions in the field.

The student can apply his / her knowledge and skills in practice, is able to develop himself / herself
and his / her profession, is able to work in an international work community considering cultural
factors, can work flexibly, constructively and purposefully.

Content
You will need to obtain an internship on your own. The extent of the Work placement is 30 credits so
that one week of full-time work placement related to your field of study provides 1.5 credits. When
accepting part-time work as an internship, 1 month consists of 150 hours.

Working in the field during studies can be recognized as work placement by reporting, when the
learning outcomes are met.

BEMP21A-1017 Profiling Competence: 75 op

BEMP21A-1012 Design of Industrial Appliances: 15 op

Objectives
In this module, you will strengthen your skills in project-based design activities. You will learn the
basics of product data management and importance of product data as part of the industrial process.
You will also learn to do professional project planning and management. In the project work of the
module, you apply the product development skills you learned earlier and learn new things about
machine design.

BE00DK90 Product Data Management: 3 op

Objectives
This course is part of Design of industrial appliances -module.

After completing the course, you will know what product data management (PDM) and product life
cycle management (PLM) mean as a part of machine design. You know how to produce orthodox
product structures, you know about item-based product management, and you understand the
importance of attribute information and work cycles.

Content
PDM and PLM and related software. Item-based planning design. Product information, product
structure, and product lifecycle management as parts of the industrial process.

Prerequisities
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The basics of computer aided design and mechanical drawing.

Evaluation criteria
Satisfactory (1-2)

You understand the importance of product information, product structure, and product lifecycle
management as part of machine design. Under guidance, you are able to produce correct product
structures. Under guidance, you can utilize library components in the design process.

Good (3-4)

You understand the importance of correct product information and product lifecycle management for
successful business operations. You are able to create correct attributes information. You are able to
independently produce production-ready product structures.

Excellent (5)

You can produce correct design and attribute data. You are able to critically analyze existing product
structures and identify orthodox structures. You understand the importance of digital data
management in global business operations.

BE00DK91 Project Management: 3 op

Objectives
This course is part of Design of industrial appliances -module.

After completing the course, you can identify the essential features of the project activities. You can
define a project and its phases and structure the basic elements of project management (time,
finances, resources, goal, risks, reporting). You know how to make a project plan.

Content
Project management concepts and theories. Preparation of a project plan. Project management
software.

Evaluation criteria
Satisfactory (1-2)

You can identify the most important principles, basic concepts and tools of project work. You can
prepare an orthodox project plan under guidance.

Good (3-4)

You can identify the most important principles, basic concepts and tools of project work well. You
can explain the reasoning for your selections in the project plan. You can draw up an orthodox
project plan independently.

Excellent (5)

You know and fully understand the most important principles, basic concepts and tools of project
activities and are able to apply them in a project plan. You can draw up an orthodox project plan
independently and evaluate it critically.

BE00DK94 Design Project: 9 op
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Objectives
This course is part of Design of industrial appliances -module.

You will expand and supplement your previously learned skills in, for example, mechanics, machine
design, modelling, mechanical drawing, and materials and manufacturing technology in an extensive
thesis. You will develop your skills in project work and networking as well as your own creativity and
skills as part of designing a machine. You will learn to professionally manage the design data
produced in the project.

Content
Problem solving and computer-aided design. Other content varies by implementation, depending on
the project being implemented. Other possible content include concept design, strength calculation,
different simulations, material selection, manufacturability, or mechanical drawing.

Prerequisities
Basic competence in design, material, and manufacturing engineering.

Evaluation criteria
Satisfactory (1-2)

You are able to apply the knowledge and skills you have previously learned in a design project under
guidance. You produce the design documents given in the project assignment under guidance. You
develop your competence during project implementation.

Good (3-4)

You are able to apply the knowledge and skills you have previously learned in a design project
independently. You professionally produce the design documents given in the project assignment.
You develop your competence during the implementation of the project and are able to analyze your
learning. You produce professional, almost production-ready design data. You are clearly motivated,
take responsibility for your performance, and are able to constructively provide and receive
feedback.

Excellent (5)

You are able to independently apply the knowledge and skills you have previously learned in a
design project and assess critically the solutions you have made. You produce professional,
production-ready design data. You develop your own competence and your team's competence
during the implementation of the project, and are able to analyse your learning critically.
You are highly motivated and committed to taking responsibility for both your own and your team's
performance. You use the feedback you received as a tool for professional growth

BEMP21A-1013 Structural Analysis: 15 op

Objectives
After the module, you are able to simulate the mechanical behavior of different machine parts and
structures under different loads and understand how simulation and optimization are utilized in
designing and testing a device.

You will learn to understand the behaviour of machines and structures through simulation, and
understand and apply the possibilities offered by different manufacturing methods and materials in
the optimization of structures.

Curricula

Sivu 36 / 51



You will learn how to use the Finite Element Method (FEM) as a design tool. In addition, you will
apply numerical strength calculation in practice and will be able to critically evaluate and interpret the
results of strength analysis. You will familiarize yourself with structural load testing, including the use
of stress-strain sensors.
During the module, an assignment received from a company is performed, resulting in an optimized
structure . This can be, for example, a 3D print.

BE00DK83 Finite Element Methods: 6 op

Objectives
This course is part of Structural Analysis -module.

After completing the course, you will be able to reliably use the finite element method programmes in
solving various types of static and dynamics problems. You can distinguish the special features of
line, surface and solid models in modelling task of the geometry. You know the basics of verifying
and validating the results of a solution and you can critically evaluate the numerical results of
programmes using measurement results and comparison solutions calculated by other methods.

Content
• Line, surface and solid models
• Linear and non-linear statics problems
• Linear and non-linear dynamics problems
• Accuracy of results

Prerequisities
Basics of statics, strength theory, algebra, vector, differential and integral calculus

Evaluation criteria
Satisfactory (1-2)

You know the key phenomena, basic concepts, and terminology of finite element method. Under
guidance, you are able to solve various simple static and dynamics tasks and analyze the reliability
of the results.

Good (3-4)

You know the key basic concepts and terminology used in the finite element method and the basic
principles of the methods used to solve problems. You are able to solve various simple static and
dynamics tasks and analyze the reliability of the results independently.

Excellent (5)

You master the key basic concepts and terminology used in the finite element method and the basic
principles of the methods used to solve problems. You can reasonably solve various static and
dynamics problems and critically analyze the reliability of results.

BE00DK84 Measuring Strength of Materials: 3 op

Objectives
This course is part of Structural Analysis -module.

After completing the course, you will be able to determine the key factors related to the durability of
the components and structures of the machine, and to combine the measurement data obtained
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from the load testing of structures with the simulated structural analysis environment. You will be
familiar with the most common measurement methods used in structural analyses, such as
traction/compression measurement and stress-strain measurement principles. You will also be able
to take practical strength measurements and analyze their results in connection with strength-based
structural simulations and structural optimization methods.
You know how to apply what you have learned in designing different types of structures from the
perspective of strength theory, drawing on the features of 3D printing. You will master all phases the
structural strength
starting with target setting and ending with the load testing and analysis of structurally optimized, 3D
printed prototypes. You can make technical reports.

Content
• Principles of structural design based on strength theory
• Basics and application of stress-strain strips
• Load testing of structures
• Applying what has been learned in the design of structures

Prerequisities
• Basics and applications of strength theory
• Technical drawing and CAD modelling
• Basics of manufacturing technology
• Mathematics and physics
• Product development and product design

Evaluation criteria
Satisfactory (1-2)

You recognize the progress of the strength engineering process and sufficiently know how to use it
to optimize structures. Optimized structures are feasible, although there are shortcomings in them.
There are shortcomings in reporting.

Good (3-4)

You are able to design optimized structures and utilize the data obtained from measurements in the
development of structures. You have mastered the data transfer of different modelling and analysis
software. Optimized structures are of high quality and well-analyzed. The report is of good quality.

Excellent (5)

You are well aware of the factors associated with the optimization of structures and understand the
behavior of structures in different types of load situations. The report includes specialist level
analysis and in-depth reflection based on source references. You understand the importance of
strength measurement for different applications.

BE00DK85 Structural Optimization: 3 op

Objectives
This course is part of Structural Analysis -module.

After completing the course, you will be familiar with mathematical methods that will be used in
design tasks, such as minimizing the amount of material in the structure or maximizing its rigidity.
You know how to use programs to optimize structures and analyze the reliability of results.

Content
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• Basic concepts of the mathematical optimization in the optimization of structures
• Continuous and discrete optimization
• Multicriteria optimization
• Topology optimization

Prerequisities
Basics of statics, strength theory, algebra, vector, differential and integral calculus

Evaluation criteria
Satisfactory (1-2)

You know the key mathematical methods used to optimize structures, their basic concepts, and
terminology. Under guidance, you can solve simple structural optimization tasks and analyze the
reliability of the results

Good (3-4)

You know the key mathematical methods used to optimize structures, their basic concepts and
terminology, and the basic principles of the methods used to solve problems. You know how to
independently solve structural optimization tasks and analyze the reliability of the results

Excellent (5)

You have mastered the key mathematical methods used to optimize structures, their basic concepts
and terminology, and the basic principles of the methods used to solve problems.
You know how to solve structural optimization tasks and analyze the reliability of the results based
on a rationale.

BE00DK86 Numerical Methods: 3 op

Objectives
This course is part of Structural Analysis -module.

After completing the course, you will be familiar with mathematical methods that will be used in the
finite element method programs and so you can better analyze and understand the errors in the
results of the programs. You know the basics of verifying and validating the results of a solution and
you can critically evaluate the numerical results of programmes.

Content
• Stiffness equation and solution of that
• Numerical integration
• Interpolation
• Eigenvalue problem
• Numerical solution of a set of differential equations

Prerequisities
Basics of statics, strength theory, algebra, vector, differential and integral calculus

Evaluation criteria
Satisfactory (1-2)

You know the key mathematical methods used in the finite element method, their basic concepts,
and terminology. Under guidance, you can solve simple numerical problems and analyse the
reliability of the results.
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Good (3-4)

You know the key mathematical methods used in the finite element method, their basic concepts and
terminology, and the basic principles of the methods used to solve problems. You know how to
independently solve numerical problems and analyze the reliability of the results

Excellent (5)

You have mastered the key mathematical methods used in the finite element method, their basic
concepts and terminology, and the basic principles of the methods used to solve problems.
You know how to solve numerical problems and analyze the reliability of the results based on a
rationale.

BEMP21A-1014 Manufacturing Automation: 15 op

Objectives
After completing the module, you will be able to program and operate NC machines and manage
computer aided NC programming (CAM). You will also master

the basics of robotics and robot programming, as well as learn about off-line robot programming and
various robotics and production simulation environments. You also understand the potential – and
limitations – of new manufacturing methods for designing and manufacturing products.

BE00DK87 NC Programming: 6 op

Objectives
After completing the course, you will be able to interpret and write simple NC programmes for both
turning and milling. You are familiar with the basic features of NC machines and the basics of their
use. You also know what steps are required for a successful machining of an object. You can also
use 3D models to create NC programmes using CAM technology.

Content
- NC programming by writing g-code manually
- Computer-aided NC programming with CAM technology
- Use of NC machines

Prerequisities
Basics of machining (turning, milling, drilling)
Basics of 3D modelling

Evaluation criteria
Satisfactory (1-2)

You understand the main principles of NC programming and the use of NC machines. You are able
to identify and use some NC programme codes, and you will be able to program simple machining
operations either manually or by using CAM technology.

Good (3-4)

You can create complete NC programmes and you manage the basic use of NC machines

Excellent (5)
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You can optimize and make high-quality NC programmes even for more complex objects. You also
understand the operating principles of NC machines and are able to use NC machines in a versatile
manner. You know how to take advantage of the opportunities offered by CAM technology for
successful machining.

BE00DK88 Robotics: 6 op

Objectives
After completing the course, you will be able to identify different robot types and know their basic
properties and typical applications. You also know the terminology related to robotics. You can make
choices in robotics that are related to a suitable robot as well as other necessary components. You
know how to create robot programmes, in addition to which you can also use the robot at a basic
level. You also know the different programming methods for robots and their advantages and
limitations.

Content
- Basics and terminology of robotics
- Types of robots
- Applications of robotics
- Grippers, senses and other accessories
- Different programming methods for robots
- Robot programming: programme structure and the most common commands
- Using robots

Prerequisities
You know and can identify the key concepts of the course content. You understand the main
principles of programming and using the robot. You can identify and use some robot commands, and
you can program simple robotics paths.

Evaluation criteria
Satisfactory (1-2)

You know and can identify the key concepts of the course content. You understand the main
principles of programming and using the robot. You can identify and use some robot commands, and
you can program simple robotics paths.

Good (3-4)

You are able to implement and apply the course content in familiar situations. You know how to
create complete robot programmes and you manage the basic use of the robot.

Excellent (5)

You master the course content well and are able to apply it in new situations. You can optimize and
make high-quality robot programmes even for more complex applications.

BE00DK89 New Manufacturing Methods: 3 op

Objectives
After completing the course, you will know that basics of additive manufacturing methods and the
basics of designing objects suitable for it.

Content
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Additive manufacturing, DFAM

Prerequisities
You must have sufficient modelling skills.

Evaluation criteria
Satisfactory (1-2)

You can identify the different techniques of additive manufacturing and take the manufacturing
technology into account in your designs.

Good (3-4)

You can identify the different techniques of additive manufacturing and take the manufacturing
technology into account in your designs.

Excellent (5)

You can identify the different techniques of additive manufacturing and apply the manufacturing
technology requirements in your designs.

BEMP21A-1001 3D Engineering Academy: 15 op

Objectives
Durin this module you will strengthen your mechanical engineering design expertise by utilizing
modern digital design tools in measurement, structural design, visualization, simulation and
manufacturing.
You will be able to carry out assignments related to the needs of industry and learn to take
responsibility for their professional implementation.
In the assignments you will use 3D scanners, CAD/ CAM software, FEM structural analysis
programs, AM methods and AR/VR equipment.

IN00DJ60 Basics of 3D Technology: 5 op

Objectives
This course is part of 3D Engineering Academy module.

Content
You will participate in basic training of 3D technologies, learn the basics of scanning, inspection and
reverse-engineering and can apply these in practice.

Prerequisities
Basics of 3D design
Understanding of geometric tolerances

Evaluation criteria
Satisfactory (1-2)

You are familiar with the use of 3D technologies and key applications and you know how to create
digital models from existing mechanical parts.

Good (3-4)

You understand the use of 3D technologies and key applications, know how to create digital models
of existing mechanical parts and analyze their geometries
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Excellent (5)

You master the use of 3D technologies and key applications and know how to apply them in
practice, know how to create digital models of existing mechanical parts and analyze their
geometries. You understand the use of a digital twin in mechanical reverse engineering.

IN00DJ61 Basics and Design of Reverse Engineering: 5 op

Objectives
This course is part of 3D engineering academy module.

Content
You will deepen your reverse engineering skills in a practical project that utilizes the features of an
existing part to design a new model. You will learn how to apply reverse engineering methods in the
manufacture of spare parts. You will learn how to produce spare parts prototypes by 3D printing.

Prerequisities
You understand geometric tolerances and fits
You know the basics of 3D design and master the use of 3D CAD software

Evaluation criteria
Satisfactory (1-2)

You understand the reverse engineering process and are able to implement the reverse engineering
process

Good (3-4)

You are able to implement the reverse engineering process and are able to implement the reverse
engineering process

Excellent (5)

You master the reverse engineering process and how it is carried out

IN00DJ62 Reverse Engineering Implementations: 5 op

Objectives
This course is part of 3D Engineering Academy module.

Content
You are part of a 3D engineering team and you will also be able to act as a team leader. This
includes doing customer work both independently and with other team members, coaching new
students, developing the activities of the 3D team and making presentations to visitors

Prerequisities
You master the reverse engineering process and how it is carried out
You understand geometric tolerances and fits
You know the basics of 3D design and master the use of 3D CAD software

Evaluation criteria
Satisfactory (1-2)

You are able to work as part of a 3D team and participate in customer projects with other team
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members

Good (3-4)

You are able to be the 3D team leader in customer projects.

Excellent (5)

You are able to be the 3D team leader in customer projects. You are able to coach new students to
become members of the 3D team, you actively participate in the development of 3D activities

BEMP21A-1002 Advanced Mathematics: 15 op

Objectives
In this module, you will strengthen your skills in mathematics used in solving problems in different
fields on engineering. It also gives You better possibilities to continue Your studies in the master
programs. The module is nonstop, and You can choose the best time for studying it. It is also
possible to study during the summer period.

IN00DJ63 Matrix Calculus: 3 op

Objectives
This course is part of Advanced Mathematics module.

After completing the course, you are familiar with the basic quantities of linear algebra, vector
spaces and know how to use and combine these to matrix calculus in engineering problems. You
know the basic rules for matrix calculus and the connection to vector spaces.

Content
System of Linear Equations
Linear Independence and Dimension
Linear Transformations
Determinants
Eigenvectors and Eigenvalues
Orthogonality
Numerical Techniques

Evaluation criteria
Satisfactory (1-2)

You understand the key concepts of the course and the significance of matrix algebra as a powerful
tool in solving engineering problems.
Under guidance, you can solve problems with matrix algebra, and you have learned the connection
to vector spaces.

Good (3-4)

You understand the key concepts of the course and the significance of matrix algebra as a powerful
tool in solving engineering problems. You can solve even more challenging tasks, and you can write
solutions clearly enough. You can independently solve problems with matrix algebra, and you can
also see the connection to vector spaces and linear algebra.

Excellent (5)
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You understand the key concepts of the course and the significance of matrix algebra as a powerful
tool in solving engineering problems. You have excellent control over the use of the necessary
mathematical tools. You can view your own solutions critically and correct them, if necessary. You
can apply the techniques of linear algebra and vector spaces in problems where You use matrix
algebra

IN00DJ64 Advanced Differential and Integral Calculus: 3 op

Objectives
This course is part of Advanced Mathematics module.

After completing the course, you are familiar with the basic rules of differential and integral calculus
of one variable. You can use them in different applications. For integration you learn also different
techniques. In addition, you learn about sequences and series.

Content
Limits
Rules for finding derivatives
Curve Sketching, Applications
Techniques of Integration
Applications of Integration
Sequences and series
Applications

Evaluation criteria
Satisfactory (1-2)

You understand the key concepts of the course and the significance of differential and integral
calculus. Under guidance, you can solve problems with differential and integral calculus

Good (3-4)

You understand the key concepts of the course and the significance of differential and integral
calculus. You can solve even more challenging tasks. You can independently solve problems with
differential and integral calculus.

Excellent (5)

You understand the key concepts of the course and the significance of differential and integral
calculus. You have excellent control over the use of the necessary mathematical tools of differential
and integral calculus. You can view your own solutions critically and correct them, if necessary. You
know how to check the rationality of your answers.

IN00DJ65 Multi-Variable Functions: 3 op

Objectives
This course is part of Advanced Mathematics module.

After completing the course, you are familiar with the basic rules of differential and integral calculus
of several variables. You can use them in different applications and in different coordinate systems.
You get familiar with mathematical optimization methods.
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Content
Limits
Partial Differentiation
Maxima and Minima, Lagrange Multipliers
Optimization Problems
Applications
Multiple Integration
Applications of Integration
Different Coordinate Systems

Evaluation criteria
Satisfactory (1-2)

You understand the key concepts of the course and the significance of differential and integral
calculus. Under guidance, you can solve problems with differential and integral calculus of several
variables.

Good (3-4)

You understand the key concepts of the course and the significance of differential and integral
calculus. You can solve even more challenging tasks. You can independently solve problems with
differential and integral calculus of several variables.

Excellent (5)

You understand the key concepts of the course and the significance of differential and integral
calculus. You have excellent control over the use of the necessary mathematical tools in differential
and integral calculus of several variables. You can view your own solutions critically and correct
them, if necessary. You know how to check the rationality of your answers.

IN00DJ66 Differential Equations: 3 op

Objectives
This course is part of Advanced Mathematics module.

After completing the course, you are familiar with the basic rules for differential equations. You can
use them in different applications and find numerical solutions for differential equations or systems of
differential equations.

Content
First order DE
Second order DE
Other differential equations
Applications
Systems of linear first-order equations
Applications
Nonlinear differential equations and bifurcation theory
Numerical methods in DE
Applications

Evaluation criteria
Satisfactory (1-2)

You understand the key concepts of the course and the significance of differential equations in
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engineering problems. Under guidance, you can solve problems with differential equations.

Good (3-4)

You understand the key concepts of the course and the significance of differential equations in
engineering problems. You can solve even more challenging tasks. You can independently solve
problems with differential equations.

Excellent (5)

You understand the key concepts of the course and the significance of differential equations in
engineering problems. You have excellent control over the use of the necessary mathematical tools
in differential equations. You can view your own solutions critically and correct them, if necessary.
You know how to check the rationality of your answers.

IN00DJ67 Vector Analysis: 3 op

Objectives
This course is part of Advanced Mathematics module.

After completing the course, you will be familiar with the basic rules for vector analysis. You can use
them in different applications and find a solid foundation for operations in 3D problems.

Content
Different coordinate systems
Dot product
Cross product Applications
Lines, Planes and Surfaces
Space curves
Vector functions
Vector fields,
Green’s Theorem
Stoke’s Theorem
Divergence Applications

Evaluation criteria
Satisfactory (1-2)

You understand the key concepts of the course and the significance of vector analysis in engineering
problems. Under guidance, you can solve problems with vector analysis.

Good (3-4)

You understand the key concepts of the course and the significance of vector analysis in engineering
problems. You can solve even more challenging tasks. You can independently solve problems with
vector analysis.

Excellent (5)

You understand the key concepts of the course and the significance of vector analysis in engineering
problems. You have excellent control over the use of the necessary mathematical tools in vector
analysis. You can view your own solutions critically and correct them, if necessary. You know how to
check the rationality of your answers.
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BEMP21A-1015 Robotics: 15 op

Objectives
This module will give you in depth knowledge in industrial robotics. The aim is to get you familiar with
robots and their application. You will do kinematic modelling of a manipulator type robot and learn to
understand how the programming in robot works. You will develop industrial solutions in virtual
environment and deploy them in real environment. You will also be familiar with current state of
human robot collaboration and safety requirements in human robot collaboration.

BE00DL02 Collaborative Robotics: 3 op

Objectives
This course is part of Robotics-module.

After completing the course you will be able to program cobots and explore different ways of
programming collaborative robot.

Content
Knowing fundamental of collaborative robotics and their application area.
Understanding and using relevant standards to design and deploy robot systems safely (Machine
directives, ISO10218-1 and 2, ISO/TS 15066)
Understanding and applying fundamental concept of lean robotics

Evaluation criteria
Satisfactory (1-2)

You understand the principles of collaborative robots and their application area

Good (3-4)

In addition to basic understanding, you are capable of applying relevant standards for a collaborative
robot cell design and following lean robotics ideology

Excellent (5)

You master collaborative robots, how they function and how and where to deploy these robots safely
and economically. You show excellent understanding on the topic.

BE00DL05 Robot Programming: 3 op

Objectives
This course is part of Robotics module.

After completing the course you will be able to develop industrial proof of concept solution using
collaborative robots, the subtopic also provide project for whole module. You will also learn how to
utilize collaborative robot for future factories and updating manufacturing industry.

Prerequisities
You should have at least basic skills in programming.

Evaluation criteria
Satisfactory (1-2)
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You are able to program collaborative robots in general

Good (3-4)

You are able to program collaborative robots using script commands

Excellent (5)

You are able to develop a program in ROS for collaborative robot using existing package or you are
able to design and develop your own robot in ROS

BE00DL00 Robot Kinematics: 3 op

Objectives
You will learn basic theories and concepts behind robots that are commonly used in industrial
practices.

Content
This course is part of Robotics module.

• Understanding manipulator robot kinematics
• Developing kinematic diagrams of manipulator robot and solve forward and inverse kinematics
problems
• Understanding basic kinematic model of indoor mobile robots ( Differential drive robots)

Prerequisities
You should be familiar with matrix algebra.

Evaluation criteria
Satisfactory (1-2)

You can make kinematic diagrams of manipulators arm and work with rotation matrices and
transformation matrices.

Good (3-4)

You are capable of describing forward kinematics of manipulator robot and differential drive mobile
robot with mathematical notation.

Excellent (5)

You are capable of developing kinematic model , calculation of forward and inverse kinematics of a
given manipulator robot and forward kinematics of a given mobile robot.

BE00DL01 Factory Simulation: 3 op

Objectives
You will learn the principles of factory simulation and understand the the possibilities it offers to
automation and process flow development

Content
This course is part of Robotics module.

• Designing and developing a factory environment using simulation software
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• Producing 2D factory layouts to 3D work flow models
• Comparing different automation solutions including investment proposals

Evaluation criteria
Satisfactory (1-2)

You are capable to use factory simulation software and convert 2D layouts to 3D factory models

Good (3-4)

You are able to program multiple robots inside the simulation environment

Excellent (5)

You master developing factory layouts, with visualization of process flow and parameters that can be
changed for optimizing cycle times of a product.

BE00DL03 Robotics Project: 3 op

BEMP21A-1018 Thesis: 15 op

9900CQ19 Thesis – Planning: 5 op

Objectives
The Bachelor's thesis is a comprehensive design, development or product development assignment
completed independently by the student where they utilise the most essential areas of their
vocational field.

The students are able to:

- seek information and use source material
- apply the design and research methods in their work and produce new information
- work with a goal-oriented approach
- critically assess activities and solutions
- present matters logically and with justifications
- in factual text with written, visual and verbal expression and is able to model the process

Further information
In the planning phase, the student becomes acquainted with data collection methods and works on
the knowledge base of the thesis.

9900CQ20 Thesis – Implementation: 5 op

Objectives
The Bachelor's thesis is a comprehensive design, development or product development assignment
completed independently by the student where they utilise the most essential areas of their
vocational field.

The students are able to:

- seek information and use source material
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- apply the design and research methods in their work and produce new information
- work with a goal-oriented approach
- critically assess activities and solutions
- present matters logically and with justifications in factual text with written, visual and verbal
expression and is able to model the process

Further information
The implementation phase focuses on the core contents of the thesis, or data collection and
analysis.

9900CQ21 Thesis – Finishing: 5 op

Objectives
The Bachelor's thesis is a comprehensive design, development or product development assignment
completed independently by the student where they utilise the most essential areas of their
vocational field.

The students are able to:

- seek information and use source material
- apply the design and research methods in their work and produce new information
- work with a goal-oriented approach
- critically assess activities and solutions
- present matters logically and with justifications
- in factual text with written, visual and verbal expression and is able to model the process

Further information
In the final phase of the thesis process, the student focuses on writing the report and finalising the
research results. The students write their conclusions, the reflection section, and an abstract to the
thesis report.

9900CQ22 Thesis – Maturity Test: 0 op

Objectives
The Bachelor's thesis is a comprehensive design, development or product development assignment
completed independently by the student where they utilise the most essential areas of their
vocational field.

The students are able to:

- seek information and use source material
- apply the design and research methods in their work and produce new information
- work with a goal-oriented approach
- critically assess activities and solutions
- present matters logically and with justifications
- in factual text with written, visual and verbal expression and is able to model the process

Further information
The thesis process includes a compulsory maturity test. In order to obtain a Bachelor's degree, the
students shall sit a maturity test on the field of their thesis to demonstrate familiarity with the field and
language skills.
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