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LEARNING OUTCOMES AND CONTENT

Electrical and automation will play an increasingly important role in society in the future. Renewable
energy and food production, robotics, smart homes and autonomous vehicles are examples of areas
where electrical and automation expertise is needed. In addition, new technology is highly advanced,
virtually always connected to the Internet to ensure versatile, efficient automation.

As a Bachelor of Science in Electrical and Automation Engineering (AMK), you know how to design,
program and test new systems and solutions for the needs of industry, agriculture, transport, housing
and households, for example. You work on new technology, applying your skills as an expert or
foreman often as part of a multidisciplinary team.

After graduation, you will be able to adopt new technological solutions and utilize them in your work.
You apply information technology, electrical engineering, automation and robotics to ensure the
functionality of production equipment. You know how to design and utilize electrical engineering
equipment and systems in your work, always considering the safety aspects related to the use of
electricity. You can try and test automation in new objects using, for example, programmable logic,
low-cost microcontrollers and Internet cloud services.

In addition to professional competence, education in electrical and automation engineering is based
on a strong understanding of mathematical science and language and communication skills. In
addition, education increases general working life skills. These competencies are described below.

PROFESSIONAL COMPETENCE

The professional competence of an Electrical and Automation Engineering Engineer (AMK),
Bachelor of Science, is included in each module studied. Professional competence consists of
several areas:

• Basic electrical and automation technical skills include measurement technology, information and
software technology in the field of electrical and automation, mathematical methods, physics and
electronics.

• Design expertise includes design processes, methods and tools, simulation methods, sizing and
selection of equipment and components, document preparation, application of standards, quality
systems and life cycle thinking.

• Electrical and equipment safety expertise includes key laws, regulations and standards related to
electrical and machine safety.

• Competence in business and production economics includes project activities, people
management, entrepreneurship, marketing and maintenance.

• Application expertise includes, electrical and electrical energy systems, building automation,
process automation, production automation and, in general, the application of technology to new
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areas of use.

• Process, equipment and system expertise includes the most important electricity generation
methods and equipment, the most common production processes and machines, the sensors,
transmitters and actuators used in them, and control and regulation systems.

MATHEMATICS
Mathematical competence is an integral part of an engineer’s professional skills. Mathematical-
scientific knowledge 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.

LANGUAGES AND COMMUNICATION
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.

The target level for English is B2 according to The Common European Framework of Reference for
Languages. The target in for international students during their first year of studies is to achieve a
level of Finnish (A2) that is needed for communicating in simple and routine tasks in areas
immediate relevance in everyday life and work situations.

WORKPLACE SKILLS

Working life cooperation
Business partners in electrical and automation technology are companies and engineering firms in
the energy and technology industries. Projects for companies, as well as various visits and events,
are an integral part of your studies, creating relationships with working life and accelerating your
employment. You will grow your professional network already during your studies.

Entrepreneurship
The studies include entrepreneurship studies. Entrepreneurship is the attitude, ability and action to
seek and take advantage of opportunities. You will gain practical skills by participating in various
business projects and events, for example in HAMK's Diili projects. The aim is to strengthen
entrepreneurial attitudes and skills, to create university-based entrepreneurship and to reform and
develop existing businesses.

Research and developmental approach
Electrical and automation technology cooperates with HAMK's research units in teaching,
internships, working life projects and theses. During your studies, you will have the opportunity to
work in research units in the jobs offered to students.

Innovation competence
There is a constant need to develop and come up with new things, products, services and ways of
working in working life. In HAMK's Design Factory projects, you will learn to apply the innovation
process and methods in practice to solve the challenges of working life.

Internationality
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Electrical and automation technology is an international field, which enables the utilization of the
technical know-how acquired in education worldwide. As an engineer, you are often involved in the
international projects of Finnish technology companies.

During your studies, you will develop your language skills and gain experience in international
teamwork. You collaborate with students from foreign partner universities. You can flexibly include
internships and study abroad in your studies.

Sustainable development
In HAMK's trainings, you will learn to apply the expertise of your profession to promote sustainable
development. Technology and engineering expertise are key to sustainable development solutions.
As a student in HAMK's field of technology, you get to know sustainable development from the
perspective of your own field. You can also include optional sustainability studies in your degree.

Key United Nations’ sustainable development goals in electrical and automation engineering
education include:
• ensure affordable, reliable, sustainable and modern energy for all (Objective 7)
• build sustainable infrastructure and promote sustainable industry and innovation (Objective 9).

STRUCTURE OF STUDIES
The scope of studies for the Bachelor of Science in Electrical and Automation Engineering is 240
credits. The studies include both compulsory and optional modules.The module is a 15-credit
competence package built around a phenomenon of working life. Competence objectives and
assessment criteria have been prepared for the module, which determine the competences to be
assessed in the performance of the module.

Core competencies and profiling competencies
Core competency studies and thesis are compulsory modules for the graduate. Internship is a core
competence. Profiling studies are optional or alternative modules with which the student can direct
their own competence according to their own career goals. You can also choose alternative studies
from the entire HAMK offer, from other domestic or international universities.

The compulsory core competence (135 cr) for all electrical and automation engineering students
includes nine modules. Profiling competence (60 cr) includes four modules.

The core competence of your studies includes internships (30 cr), which you can complete, for
example, during the summer or in addition to your studies. At the end of your studies, you do a
thesis with a scope of 15 cr.

The attached module map shows the structure of the electrical and automation technology
curriculum at the module level.

Thesis
The scope of the polytechnic thesis is 15 cr. The aim of the thesis is to strengthen both general
working life skills and sectoral professional skills. Doing a thesis is a learning process where you
learn to work with a researching, analyzing and developing approach. You can get acquainted with
HAMK's theses in the Theseus.fi publication archive.

CARREER OPPORTUNITIES
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As an Electrical and Automation Engineer (AMK), Bachelor of Engineering, you can work in a
production, energy or maintenance company, for example. Engineers in the field also work as
consultants, designers and technical sales positions. Your work in a high-tech company typically
includes design and expert tasks, and later, as experience is gained, also as foreman. The work is
almost always teamwork with experts in different fields in an international work environment.

In addition to technical skills, successful assignment requires activity and teamwork skills, travel
readiness, customer-oriented thinking and presentation skills, and good written and oral English.

Typical job titles in Electrical and Automation Engineering (AMK) include Automation Engineering,
Design Engineer, Production Engineer, Entrepreneur, Sales Engineer, Electrical Designer,
Automation Engineer, Electrical Production Manager, Electrical Engineer, Product Manager,
Software Engineer, Project Engineer, Project Designer, Research Engineer and Project Manager.

Students graduating from HAMK's degree program in Electrical and Automation Engineering have
traditionally been very well employed.

Code Name 1 2 3 4 Sum

BEEA21A-1018 Core Competence 165

BEEA21A-1001 Introduction to Automation 15

KM00CV11 Algebra 3 3

KM00DE52 Finnish 1 3 3

EA00DD33 Introduction to Automation Engineering 5 5

EA00DD34 Technical Project 1 2 2

EA00DD35 Theoretical Electrical Engineering - DC 2 2

BEEA21A-1002 Automation Applications 15

KM00DE53 Finnish 2 2 2

KM00CV13 Geometry and Linear Algebra 3 3

EA00DD38 Introduction to Programming 4 4

KM00DE59 Technical English 1 2 2

EA00DD40 Technical Project 2 1 1

EA00DD41 Theoretical Electrical Engineering - AC 3 3

BEEA21A-1003 Introduction to Metrology 15

KM00CV61 Differential Calculus 2 2

EA00DD43 Electrical Measurements 8 8

KM00DE54 Finnish 3 2 2

EA00DD45 Laboratory Work in Automation Technology 1 3 3

BEEA21A-1004 Metrology Systems 15

KM00DE55 Finnish 4 3 3

KM00CV62 Integral Calculus 2 2

EA00DD48 Laboratory Work in Automation Technology 2 3 3

EA00DD49 Measurement Systems 7 7

BEEA21A-1005 Programming Applications 1 15
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EA00DD50 Data Networks and Data Security 4 4

EA00DD51 Mechanics 3 3

EA00DD52 PLC Programming and Human Machine Interface 8 8

BEEA21A-1006 Software Engineering 15

EA00DD53 Fluids, Heat and Thermodynamics 3 3

EA00DD54 Mathematics of Computing 3 3

KM00DE61 Negotiation Skills 2 2

EA00DD56 Software Production and Testing 7 7

BEEA21A-1007 Information Technology 15

EA00DD57 Data Analysis 4 4

EA00DD58 Electricity, Magnetism and Waves 3 3

EA00DD59 Industrial Internet of Things 5 5

EA00DD60 International Project, part 1 3 3

KM00DE81 Technical English 2 2 2

BEEA21A-1008 Programming Applications 2 15

EA00DD61 Embedded Systems 6 6

EA00DJ01 International Project, part 2 1 1

EA00DD62 Physics Laboratory Work 3 3

EA00DD63 Statistical Mathematics and Differential Equations 3 3

KM00DE58 Technical English 3 2 2

BEEA21A-1009 Distributed Energy Solutions 15

EA00DD65 Automation of Electrical Networks in Buildings 4 4

EA00DD66 Electrical Drives of Buildings 2 2

EA00DD67 Hybrid Systems 4 4

EA00DD68 Preliminary Thesis 3 3

EA00DD69 Small-scale Production and Storage of Electricity 2 2

BEEA21A-1010 Work Placement 1 15

EA00DD70 Work Placement, part 1 15 15

BEEA21A-1011 Work Placement 2 15

EA00DD71 Work Placement, part 2 15 15

BEEA21A-1019 Profiling Competence 60

BEEA21A-1012 Modern Technology Applications 15

EA00DD72 Artificial Intelligence 5 5

EA00DD73 Power Grid Simulation 5 5

EA00DD74 Robotics 5 5

BEEA21A-1013 Process Automation 15

EA00DD75 Control and Automation Design 7 7

EA00DD76 Field Design 4 4

EA00DD77 Electrical Design and Electrical Drives 4 4

BEEA21A-1014 Production Automation 15
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EA00DD78 Electrical Design of Production Process 3 3

EA00DD79 Machine Safety 3 3

EA00DD80 Machine Vision 4 4

EA00DD81 Virtual Commissioning 5 5

BEEA21A-1015 Maintenance 15

EA00DD82 Introduction to Maintenance 5 5

EA00DD83 Maintenance Information System 5 5

EA00DD84 Maintenance Planning 5 5

BEEA21A-1017 0-15

BEEA21A-1020 Thesis 15

9900CQ19 Thesis – Planning 5 5

9900CQ20 Thesis – Implementation 5 5

9900CQ21 Thesis – Finishing 5 5

9900CQ22 Thesis – Maturity Test 0

BEEA21A-1018 Core Competence: 165 op

BEEA21A-1001 Introduction to Automation: 15 op

Objectives
In the module you will get familiar with the study environment and study structure. The module also
provides the basis for the knowledge of the basic mathematics and electrical engineering. In
addition, you will study the structure, operation, components and standard programming languages
of an automation system.

You will develop the communication and teamwork skills needed in study and working life in
connection with a technology project. The module includes basic skills in scientific writing and
information retrieval, first aid training and familiarization with occupational safety and laboratory
work.

After completing the module, you will master the basic concepts of automation technology and the
basics of logic programming, know the basic components of DC technology, understand the
operation of electrical circuits and the basics of circuit analysis, can act as a member of a project
team, and can use CAD software at a basic level.

Foreign students can communicate in some of the most common everyday situations in Finnish.

KM00CV11 Algebra: 3 op

Objectives
This course is part of Introduction to mechanical engineering -module and a part of INSA21A-1001
Introduction to Automation module.

Aims in this course are that you
• get to know the concepts and calculation techniques in algebra

Curricula

Sivu 6 / 50



• 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)

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
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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.

EA00DD33 Introduction to Automation Engineering: 5 op

Objectives
The course is part of Introduction to Automation module
In the course, you will get familiar with the aspects of automation technology and the structure and
operation of an automation system. You will learn the basics of logic programming in the Siemens
TIA Portal environment in FBD language.

After completing the course, you will understand the importance of automation technology in the
working environment, and you will be able to identify the industrial applications of automation
technology. You understand the structure and operation of an automation system, and you know the
most common components used in industrial applications of automation technology.

You can create and simulate logic programs using the Siemens TIA Portal environment. You can
use Festo FluidSIM software to simulate electrical, pneumatic and hydraulic circuits.

Content
The course covers the following topics:
Automation engineering and automation systems
Siemens TIA Portal basics
Logic operations, truth table, Boolean expressions, state diagram
SR latch
Relay, contactor, electrical motor control
Counters, timers, delay relays
Basics of pneumatics and hydraulics
Analog inputs and mathematical functions

Evaluation criteria
Satisfactory (1-2)

You can create simple logic programs. You know the structure and components of an automation
system. You know the key concepts and methods related to automation technology. You have
completed the assignments at the minimum level.

Good (3-4)

You can create, simulate and document logic programs according to the assignment. You
understand the operation of an automation system and its key components. You know how to design
basic solutions for automation technology. You have completed the assigments at a good level.

Excellent (5)

You can solve and document applied design and simulation tasks according to the assignment. You
can apply and analyze basic solutions in automation technology. You have actively participated in
the course and completed the assigned tasks on schedule.
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EA00DD34 Technical Project 1: 2 op

Objectives
The course is part of Introduction to Automation module.
You recognize and you can use and direct your own learning, you are able to empathize with the
user and customer world. You recognize development targets of business operations and you can
create new solutions and you are capable of communicate purposefully in practical situations
through different channels. You know how to create functional ways of interaction and interaction
relations in diverse study and profession related teams. Competence is acquired through facing real
business challenges and related experiments. The course is implemented according the HAMKs
Deal concept.

You know the basics of 3D modeling and can model parts using the Autodesk Inventor design tool.

EA00DD35 Theoretical Electrical Engineering - DC: 2 op

Objectives
The course is part of Introduction to Automation module.
After completing the course, you understand the concepts of electric charge, electric field, potential
and voltage and knows the quantities related to electrical engineering and their SI units. You
understand the basic principles and basic components of direct current circuits. You can apply
Ohm's law, Joule's law, and Kirchoff's 1st and 2nd laws, and determine the distribution of current and
voltage. You master the simplification of the circuit and loop method as well as the theorems of
Theven and Norton.

Evaluation criteria
Satisfactory (1-2)

You can solve the most important tasks related to electrical circuits. There may be minor deficiencies
in the answers.

Good (3-4)

You can combine things and solve problems by logically connecting phenomena.

Excellent (5)

You can generalize, logical conclusions and conclusions related to electrical circuits.

BEEA21A-1002 Automation Applications: 15 op

Objectives
The module deepens previously learned knowledge and continues the technology project started in
the Introduction to Automation module with documentation and project presentations.

In the programming part the student study the basic structures of programming and develop
programming skills by making software, for example, in a technology project. The mathematical skills
needed in automation are studied in geometry and linear algebra (vectors and matrices). The theory
of electrical engineering studies AC power circuits and laws through various examples.
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Upon completion of the module, the student will be able to implement a small-scale automation
application with the necessary software. The student masters the programming infrastructure and
can write small programs in the chosen application environment. The student learns to create in
English field-specific and study-related texts for the working life context. Students acquire in English
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.

In addition, students learn how to use innovation methods to solve a technical problem.

A foreign student can communicate in Finnish in everyday situations.

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.

KM00CV13 Geometry and Linear Algebra: 3 op

Objectives
This course is part of Mechanics -module and a part of INSA21A-1002 Automation Applications
module.

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
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• 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)

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.

EA00DD38 Introduction to Programming: 4 op

Objectives
The course is part of Automation Applications module.
Software technology can be used to flexibly implement automation solutions. After completing the
course, you will master the use of the development environment. You know how to design and
implement a small application in a modular way. You can test your application comprehensively.

Content
The course covers the following topics:
Use of the integrated development environment
Basic input and output
Basic data types
Logical and bitwise operations
Control flow. Functions
Function prototypes
Scope of variables
Numerical and character arrays

Evaluation criteria
Satisfactory (1-2)

ou can write a small application, implement it modularly and use control structures. You know the
basic data types and understand the difference between logical and bit operations. You can
comment on the source code properly. There may be shortcomings in the operation of the programs,
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but they are mostly functional.

Good (3-4)

You can use tables to solve problems. You can test the operation of the program. You can interpret
compiler error messages and use them to fix a program.

Excellent (5)

You can use the functions of standard libraries on your own. Your programs do not leave warnings
when compiling. You can test the operation of the software comprehensively. Your program can read
and write information smoothly and securely.

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
vocabulary of their field of study. Can summarise or develop coherent text applying the appropriate
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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.

EA00DD40 Technical Project 2: 1 op

Objectives
The course is part of Automation Applications module.
You recognize and you can use and direct your own learning, you are able to empathize with the
user and customer world. You recognize development targets of business operations and you can
create new solutions and you are capable of communicate purposefully in practical situations
through different channels. You know how to create functional ways of interaction and interaction
relations in diverse study and profession related teams. You can also make a small-scale Arduino
application in an IoT environment and can program in C. Competence is acquired through facing real
business challenges and related experiments. The course is implemented according the HAMKs
Deal concept.

EA00DD41 Theoretical Electrical Engineering - AC: 3 op

Objectives
The course is part of Automation Applications module.
After completing the course, you will understand the basic principles of AC circuits, as well as the
properties and laws of the components used in AC circuits. You understand the special features of
alternating current. You master the mathematics related to AC circuits. You can solve AC circuits.

Evaluation criteria
Satisfactory (1-2)

You can solve the most important tasks related to AC circuits and components. There may be minor
deficiencies in the answers.

Good (3-4)

You can combine things and solve problems by logically connecting phenomena.

Excellent (5)

You can generalize, logical conclusions and conclusions related to circuits and components.

BEEA21A-1003 Introduction to Metrology: 15 op

Objectives
Measuring systems are becoming increasingly complex, and their importance as enablers for
collecting and analyzing data in intelligent systems has become more prominent. In this module you
will become familiar with basic measurement and measurement techniques in electrical and
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automation engineering, design and quality implementation of measurement techniques, the
selection of instrumentation and sensors, and analysis and reporting of results. The module
discusses the importance of measuring method selection, method and verification, as well as the
importance of calibration and validation. Automation technology components and applications are
introduced through practical laboratory exercises.

In addition, you will get acquainted with the basic concepts of differential calculus; derivative
definition, differentiation techniques and using derivative e.g., in optimization problems. Applications
are considered in various fields of technology and the importance of the derivative as a modeling tool
is highlighted. The teaching of Swedish in the module focuses on the oral and written interaction
situations of everyday life.

After completing the module, you can justify their chosen measurement method, analyze their results
and determine the measurement error using mathematical methods. You can design and execute a
simple measurement reliably, select the appropriate measuring devices and analyze and report the
results. You can implement and document simple automation technology applications. You know the
definition of a derivative and can find derivatives of functions and are able to find the tangent
equation and know how to apply derivative in extrema problems.

KM00CV61 Differential Calculus: 2 op

Objectives
This course is part of Design of a beam structure -module and a part of INSA21A-1003 Introduction
to Metrology.

Aims in this course are that you
• understand the concept of derivative based on the definiton
• 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)

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.
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EA00DD43 Electrical Measurements: 8 op

Objectives
The course is part of Introduction to Metrology module.
In the course Electrical Measurement Technology, you will learn how to design and implement a
simple electrical measurements, as well as justify the chosen method, and analyze and report the
results reproducibly. In addition, you will learn to utilize basic measuring devices in a variety of
electrical and automation technology applications. You will learn to understand the significance of a
measurement error in a measurement result, and to determine it using mathematical tools. You will
learn to understand the importance of calibration and implement calibration for simple measurement.

Content
The main contents of the course:
Occupational safety
Key quantities of electrical engineering and their measurements with DMM and oscilloscope, and
simulations of electrical circuits
Measurement quality, error calculation, calibration and traceability
Quantitative analysis of measurement results by statistical tools, reporting and measurement
protocol
Practical examples of measurement technology and sensors from various fields

Evaluation criteria
Satisfactory (1-2)

You know the basic concepts of measurement technology; you can solve basic measurement
problems and report and analyze your results in outline. You can define an error for a basic
measurement equipment and knows the concept of calibration.

Good (3-4)

You can combine the concepts and phenomena of measurement technology and solve problems by
logically connecting learned items. You can determine the measurement error using mathematical
tools and perform a simple calibration within given measurement range to the measuring device.

Excellent (5)

You understand the concepts and phenomena of the course, can generalize, and apply the learned
information to new situations. You can apply mathematical tools to determine the total error of
measurement arrangement, understand the importance of traceability of calibration in high-quality
measurement, and design and justify the calibration of a measuring device.

KM00DE54 Finnish 3: 2 op

Objectives
You handle everyday discussion in Finnish. You can communicate in Finnish in common everyday
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
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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.

EA00DD45 Laboratory Work in Automation Technology 1: 3 op

Objectives
The course is part of Introduction to Metrology module.
In automation technology laboratory work, you get to know the components and applications of
automation technology through practical exercises.

After completing the course, you will be able to plan and implement laboratory work including
measurements reliably, choose tools and measuring devices according to the intended use, and
analyze and report the results. You know how to design and implement automation technology
applications. You can make a technical report on laboratory work in accordance with industry
practices.

Further information
In total, the automation technology laboratory work consists of the courses Laboratory Work in
Automation Technology 1 and Laboratory Work in Automation Technology 2.

Evaluation criteria
Satisfactory (1-2)

You can carry out laboratory work in automation technology and produce a report on the work. You
know the theory related to laboratory work.

Good (3-4)

You know how to carry out all laboratory work assignments according to the instructions using
appropriate tools. You actively participate in laboratory work. You can produce a good technical
report of laboratory work. You can apply related theory to laboratory work in practice.

Excellent (5)

You are able to plan and carry out laboratory work according to the instructions using appropriate
tools. You actively participate in laboratory work. You are able to produce a high-quality technical
report on laboratory work, which shows the applied competence in the subject area. You master the
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theory of laboratory work at a commendable level.

BEEA21A-1004 Metrology Systems: 15 op

Objectives
A holistic understanding of measurement technology as part of automation and electrotechnical
systems and processes is increasingly emphasized when moving into the era of the industrial
Internet. The starting point for the reliability of autonomous and self-learning systems is high-quality
measurement, signal processing and data transmission.

Metrology Systems module introduces the structure of a measurement system, continuous
measurement and instrumentation in a process automation environment, and the quantitative
analysis of results using statistical mathematics. Your work is laboratory-focused. In addition, you will
become familiar with the basic concepts of integral calculus, look at applications in different fields of
technology and learn the importance of the integral as a modeling tool, and the applicability of
statistical methods in data mass analytics. Automation technology components and applications are
introduced through practical laboratory exercises.

Upon completing of the module, you can design a measurement system for automation and
electrical engineering applications, as well as analyze and report the results. You understand the
principles of one-time and continuous measurement and are able to analyze the results with
qualitative and quantitative methods. You know the key instruments of control circuits and
understand the system design principles holistically, taking into account the automation or
electrotechnical system. You can implement and document simple automation technology
applications.

International students are able to communicate in Finnish in the most common work situations.

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
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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.

KM00CV62 Integral Calculus: 2 op

Objectives
This course is part of Design of a beam structure -module and a part of INSA21A-1004 Metrology
Systems module.

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

EA00DD48 Laboratory Work in Automation Technology 2: 3 op

Objectives
The course is part of Metrology Systems module.
In automation technology laboratory work, you get to know the components and applications of
automation technology through practical exercises.

After completing the course, you will be able to plan and implement laboratory work including
measurements reliably, choose tools and measuring devices according to the intended use, and
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analyze and report the results. You know how to design and implement automation technology
applications. You can make a technical report on laboratory work in accordance with industry
practices.

Further information
In total, the automation technology laboratory work consists of the courses Laboratory Work in
Automation Technology 1 and Laboratory Work in Automation Technology 2.

Evaluation criteria
Satisfactory (1-2)

You can carry out laboratory work in automation technology and produce a report on the work. You
know the theory related to laboratory work.

Good (3-4)

You know how to carry out all laboratory work assignments according to the instructions using
appropriate tools. You actively participate in laboratory work. You can produce a good technical
report of laboratory work. You can apply related theory to laboratory work in practice.

Excellent (5)

You are able to plan and carry out laboratory work according to the instructions using appropriate
tools. You actively participate in laboratory work. You are able to produce a high-quality technical
report on laboratory work, which shows the applied competence in the subject area. You master the
theory of laboratory work at a commendable level.

EA00DD49 Measurement Systems: 7 op

Objectives
The course is part of Metrology Systems module.
In the Measurement systems course, you will learn how to design and implement a simple
measurement system for the needs of process automation, as well as justify the chosen method.
You will learn to utilize process automation instruments in various electrical and automation
technology applications, and to dimensioning instruments in a process-oriented manner. You will
learn to understand and determine a system-level measurement error using mathematical tools. In
addition, you will learn to utilize statistical analysis in the analysis of data masses and understand
the importance of statistical analysis to the quality of the measurement result. You will learn to
document the implementation of a measurement system using methods typical of the field and to
report the results reproducibly both in writing and graphically.

Content
The main contents of the course:
Process measurements and instrumentation
Measuring transducers and signals, connection to the automation system
Control valves and simple control circuits
Measuring system
Quantitative and qualitative measurement, Design of Experiments (DoE)

Evaluation criteria
Satisfactory (1-2)

You know the basic concepts of process instruments and are able to solve simple measurement
tasks. You are able to report and analyze your results in outline, and you know the main principles of
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measuring the measurement system.

Good (3-4)

You can utilize instruments and functionalities in different measurement systems and solve problems
by logically combining phenomena. You are able to report, analyze and draw conclusions from your
results. You can interpret and document simple measurement systems in accordance with industry
practices.

Excellent (5)

You can utilize instruments and functionalities in different measurement systems and solve problems
by logically combining phenomena. You are able to report, analyze and draw conclusions from your
results. You can interpret and document simple measurement systems in accordance with industry
practices.

BEEA21A-1005 Programming Applications 1: 15 op

Objectives
Programmable logics are a key part of automation systems and understanding their operation is a
core competency for every automation engineer. Today, automation systems and devices almost
always communicate with each other via computer networks. Device programming and the creation
of secure connections and environments are a key part of system design and implementation.

In this module you will get acquainted with the operation and programming of a programmable logic
system in different environments. You will get to know the principles of user interface design and
implement small-scale user interfaces in connection with exercise tasks. You will learn the basics
and security of both wired and wireless data networks, as well as security threats related to various
automation systems.

Mechanics includes the fundamentals of the kinematics, dynamics, and laws of conservation of
linear motion and rotational motion. The above issues illustrated with practical examples and large-
scale calculations.

After completing the module, you will know the operating principles of programmable logic and the
principles of user interface design, you will be able to program the hardware to be used and you will
master the principles of modular programming as well as the use of an example system. You know
the structures and operation of computer networks, understand the general principles of security for
both the user and the system, and can establish secure connections between hardware. You will
recognize the structures of mechanical systems, understand the connections between the motion
spaces, forces and energy flows of equipment and be able to take them into account in practical
situations.

EA00DD50 Data Networks and Data Security: 4 op

Objectives
The course is part of Programming Applications module.
The course introduces the basics of wired and wireless information networks and information
security, as well as various common security threats related to automation systems.
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After completing the course, you understand the principle of the most common information networks
and know the importance of information security in an environment based on information networks.
In addition, you can select and implement some of the most common solutions for both the operation
of information networks and information security.

Evaluation criteria
Satisfactory (1-2)

You know the basic principle and structure of computer networks. You can identify the most common
computer network threats.

Good (3-4)

You are familiar with the basic principle and structure of wireless and wired data networks. You can
identify the most common computer network threats and choose solutions to improve security.

Excellent (5)

You can independently design and implement wireless and fixed data network solutions. You know
how to identify threats to information networks and choose comprehensive solutions to ensure
information security. You know how to apply your knowledge and implement new solutions when
implementing an example solution. You actively participate in teaching.

EA00DD51 Mechanics: 3 op

Objectives
The course is part of Programming Applications module.
After completing the course, you know the main quantities and laws of kinematics and dynamics,
identify connections between motion states, forces, energy and power quantities and you can take
them into account in practical situations, partly with the help of computational methods.

Content
Mechanics covers the fundamentals of mechanics, dealing with kinematics and dynamics of linear
motion and rotation, and the laws of conservation of energy, linear and angular momentum. In
addition, the basics of statics is briefly discussed. Physical principles are illustrated with practical
examples and large-scale accounting.

Evaluation criteria
Satisfactory (1-2)

You know and recognize the SI system of quantities and units of measure and can calculate the
values of quantities in simple situations.

Good (3-4)

You understand the interdependencies between the great ones and know how to solve problems in a
familiar operating environment.

Excellent (5)

You understand the importance of laws, you can combine laws and find new solutions, as well as
apply methods to solve problems in your own field.

EA00DD52 PLC Programming and Human Machine Interface: 8 op
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Objectives
The course is part of Programming Applications module.
The course introduces the operating principle of programmable logics and the basics of PLC
programming and user interface design. You will learn to use hardware and software through a
variety of exercises in both virtual and practical environments. Teaching takes place in a Beckhoff
environment.

After completing the course, you will understand the working principle of programmable logic and be
able to identify their operation as part of automation systems. You can connect sensors and
actuators to example environment.

You know the principles of modular programming and you know the standard programming
languages and use these to implement the software in the TwinCAT 3 environment.

You know the basic principles of user interface design and can design user interfaces with the
Beckhoff visualization tool.

Evaluation criteria
Satisfactory (1-2)

You know and recognize the working principle of programmable logic and the principles of user
interface design. You can link hardware and software together.

Good (3-4)

You will understand the working principle of programmable logic and the concepts related to user
interface design. You can implement and program a small automation control for a selected
environment.

Excellent (5)

You are able to independently design and implement controls and user interface for the selected
environment for system operation, testing and maintenance. You know how to utilize the tools and
libraries of the development environment in many ways and understand how they work.

BEEA21A-1006 Software Engineering: 15 op

Objectives
Software engineering is a branch of computer science which includes the development and building
of computer systems software and applications software. Software engineers have extensive
knowledge of programming languages, software development, and computer operating systems, and
they apply engineering principles to software creation.

Coding is only one part of the software production process. It is preceded by software design based
on requirement specifications. After coding, the software must be tested using well established
methods.

Ultimately all calculation performed by computers is performed using binary arithmetic. Therefore,
student learns binary and hexadecimal systems. Other topics are logic, Boolean algebra,
combinatorics and graph theory.

Hydrodynamics, Thermology and Thermodynamics contains the statics and dynamics of liquids and
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gases. The thermal science sections deal with thermal energy, the principles of heat transfer. The
thermodynamics section introduces you to ideal gases, gas processes, the basic rules of
thermodynamics, and thermal power machines.

In Negotiation skills the student learns to operate as members of a negotiation team in an
international and multicultural environment. Students learn to analyze the interests and motives
behind different parties in a negotiation and to prepare for the negotiation understanding the
significance of advance information search and goal setting. Students adopt the operating model of
an effective negotiation with the different stages and objectives there. Students learn how to create a
positive report for the negotiation and deepen their discussion and active listening skills as tools for a
negotiator. Students learn the importance of reliability and ethical standards for a negotiator.

After completing the module, the student will know the steps of software development, can solve
tasks related to energy technology and can apply mathematics related to software engineering.
Students can create a positive report for the negotiation and deepen their discussion and active
listening skills as tools for a negotiator. Students know the importance of reliability and ethical
standards for a negotiator.

EA00DD53 Fluids, Heat and Thermodynamics: 3 op

Objectives
The course is part of Software Engineering module.
After completing the course, you know and identify the significance of the key variables included in
the course in different situations, you can make calculations and evaluate their effects in your own
field. In addition, you understand how to make calculations as a basis for design work and
dimensioning of simple systems.

Content
The course includes statics and dynamics of liquids and gases. The sections of thermodynamics
examine thermal energy and the principles of heat transfer. The section on thermodynamics
introduces ideal gases, gas processes, the main rules of thermodynamics and thermal power
machines.

Evaluation criteria
Satisfactory (1-2)

You know and recognize the SI system of units of measure and can calculate the values of
quantities in simple situations.

Good (3-4)

In addition to the above, you understand the interdependencies between quantities and can solve
problems in a familiar operating environment.

Excellent (5)

You understand the importance of laws, you can combine laws and find new solutions, as well as
apply methods to solve problems in your own profession.

EA00DD54 Mathematics of Computing: 3 op

Objectives
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The course is part of Software Engineering module.
You know the internal representation of numbers in computing systems and how arithmetic
operations and functions are calculated. You master the principles of Boolean algebra and
simplification of expressions in that algebra. You know the principles of graphs theory.

Content
Propositional logic and Boolean algebra. Taylor series representation of functions. Binary and
hexadecimal systems. Representation of integers and floating point numbers. Binary arithmetic.
Graph theory. Numerical algorithms.

Evaluation criteria
Satisfactory (1-2)

You can express numbers between different bases. You can verify the equivalence of two
expressions of Boolean algebra using truth tables. You are able to do basic binary arithmetic. You
can draw a graph of a simple networks from a simple situation. You can use a numerical subroutine
to solve a given problem.

Good (3-4)

You can simplify moderately complicated expressions of Boolean algebra. You know how different
numbers are represented in computing systems. You understand isomorphism and equality of
graphs. You can express a function as a Taylor polynomial. You can implement a simple algorithm
using a programming language.

Excellent (5)

You can simplify complicated expressions of Boolean algebra. You are able to prove theorems of
propositional logic. You are able to use Dijkstra’s algorithm to solve shortest path problems of graph
theory. You can perform error analysis of the Taylor expansion. You can implement a moderately
complicated algorithm in a programming language.

KM00DE61 Negotiation Skills: 2 op

Objectives
Upon completion of this course, you learn to operate as a member of a negotiation team in
international and multicultural environments. You learn to analyze the interests and motives behind
different parties in a negotiation and to prepare for the negotiation understanding the significance of
advance information search and goal setting.

You adopt the operating model of effective negotiation with the different stages and objectives there.
You learn how to create a positive rapport for the negotiation, and deepen their discussion and
active listening skills as tools for a negotiator. You get to understand the importance of reliability and
ethical standards for a negotiator. to create field-specific and study-related texts for the working life
context. You understand the moral and ethical responsibility you have as a social and global actor as
well as know the significance of positive group interaction and possess the know-how to foster this in
different one-to-one and virtual communication situations.

Content
Direct and indirect communication
Active listening skills
Exploring and managing one’s own personality for negotiations
Acknowledging different backgrounds and cultural differences for negotiations
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Analysis to identify interests and goals
Preparation for negotiations
Teamwork and communication skills
Problem solving and decision making
Practical exercises and negotiation simulations with feedback
Ethics

EA00DD56 Software Production and Testing: 7 op

Objectives
The course is part of Software Engineering module.
In the course you will get acquainted with the basics and methods of software production and
software testing. You will get acquainted with software production process models, different stages
of software production and project work. After completing the course, you know the importance of
documentation, testing and quality assurance in the software development process, and you are
able to apply models in a customer-oriented way in building software products. You can apply at
least one production method in the software development process.

You can do unit testing and design, implement and test simple programs according to the
instructions given. You are familiar with the management, design and implementation of automated
testing. You know the methods of software maintenance and know how to use maintenance software
tools. You can create test cases and error reports.

Evaluation criteria
Satisfactory (1-2)

You know how to make software that works satisfactorily and produce a document that is
understandable. There may be errors in the operation of the program. Can test a program that works
at a satisfactory level. There may be deficiencies in the testing and it may be partially incorrect. You
can describe the operation of the automatic software testing method in an understandable way.

Good (3-4)

You know how to use the method used in software production. You know how to make well-
functioning software and produce a clear document about it. A single small malfunction may occur in
the operation of the program. Can carry out testing of a well-functioning program. There are no
shortcomings in the testing, but there may be inconsistencies in its operation. You can clearly
describe the operation of the software's automatic testing method and you can clearly document the
results of testing. You know the key features of the software maintenance tool.

Excellent (5)

You can make the software production method smoothly, applying flawlessly functioning software
and create a high-quality and clear software description of it. You can implement versatile and error-
free software testing that takes into account several different starting situations. You can clearly
describe the operation of the software's automatic testing method and you can clearly document the
results of testing. You can easily use the tool used to maintain the software.

BEEA21A-1007 Information Technology: 15 op

Objectives
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Information technology covers the use of computers to store, retrieve, transmit and manipulate data.
It includes all layers and systems of an organization, from hardware to applications, databases and
servers among others.

Industrial internet is part of digitalization that has been affected the industry during last decades.
Industrial internet connects products and services. Technology allows real-time monitoring and
optimization of how the customer can best make use of products and services.

Data analysis is a process of preprocessing and modeling data with the goal of discovering
information and supporting decision making. Data analysis has multiple approaches and techniques.
These include statistical methods and exploratory data analysis. Statistical methods include
descriptive statistics and modeling. Important cases in modeling are predictive modeling and
classification.

Electricity, Magnetism and Wave Motion deals with mechanical vibrations and the basics of
mechanical wave motion. In addition, the basics of electrostatics, magnetism and electromagnetic
induction are studied. In addition, the basics of electromagnetic wave motion are studied.

In this module students realize a common project together with one of our partner universities. In
practice virtual mobility is carried out here by having students from both universities communicate
through virtual learning platforms. They both plan and implement a project together working in
multinational teams. The English part of the module is integrated into planning and implementing the
project. In the project students get to know the documentation and terminology needed for arranging
meetings. Students also learn the necessary project work skills required for international and
multicultural contacts thereby deepening their professional expertise.

After completing the module, the student understands the basics of oscillation and wave motion and
can solve practical problems related to them. Student can design and implement a small IoT
application with a micro controller and analyze the measurement data with the methods of data
analysis. Student can plan and implement a project in a multinational team.

EA00DD57 Data Analysis: 4 op

Objectives
After completing the course you how to perform steps needed to perform quantitative data analysis.
These include data cleaning, grouping, creation of summary statistics, and machine learning tasks.
You know how to apply exploratory data analysis or perform statistical analysis on the data set. You
know how to apply principal components analysis to reduce dimensionality of the data set.

Content
Data cleaning. Grouping, Summary statitics. Prediction and classification. Exploratory data analysis.
Principal components analysis. Regression.

Evaluation criteria
Satisfactory (1-2)

You are able to import data from variety of sources and do basic summary statistics and
visualizations of the data. You can find relationships between variables using scatterplots and
perform linear regression modeling bases on the plots.

Good (3-4)
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You can use different types of visualizations to find significant features from the dataset. You knowd
how to use principal components anaysis to reduce dimensionality of the data set. You can select a
nonlinear regression model, if necessary.

Excellent (5)

You can combine different data analysis methods and know how to apply the methods in various
fields of engineering.

EA00DD58 Electricity, Magnetism and Waves: 3 op

Objectives
The course is part of Information Technology module.
After completing the course, you know and identify the significance of the key variables included in
the course in different situations, you can make calculations and evaluate their effects in different
applications. In addition, you understand how to make calculations as a basis for design work and
dimensioning of simple systems in your own field.

Content
Mechanical vibrations and waves, basics of electrostatics, magnetism and electromagnetic induction.
In addition, the basics of electromagnetic waves are discussed, as well as practical applications from
different subject areas.

Evaluation criteria
Satisfactory (1-2)

You know and recognize the SI system of units of measure and can calculate the values of
quantities in simple situations.

Good (3-4)

In addition to the above, you understand the interdependencies between quantities and can solve
problems in a familiar operating environment.

Excellent (5)

You understand the importance of laws, you can combine laws and find new solutions, as well as
apply methods to solve problems in your own field.

EA00DD59 Industrial Internet of Things: 5 op

Objectives
The course is part of Information Technology module.
This course includes an overview of the industrial Internet of Things, IIoT. After completing the
course, you will be able to describe the characteristics of IIoT applications and the components used
in them, as well as understand the benefits and potential challenges of technology. You know how to
use IIoT in different industries. You know the different types of IoT communication protocols, their
technical features, and their typical applications.

You can build a practical automation application that utilizes IIoT technology, which includes a
hardware solution, an application program and an interface that utilizes the cloud service.

Evaluation criteria
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Satisfactory (1-2)

You know the basic principles of IIoT. You can describe the structure of the IIoT communication
protocol satisfactorily. You can implement a modestly functioning automation application that utilizes
IIoT technology. The application may have several error functions.

Good (3-4)

You can clearly describe the operating principles of IIoT. You can describe well and comprehensibly
the structure of the IIoT communication protocol and present the technology of a working IIoT
application. You can implement a working automation application that utilizes IIoT technology. The
application may contain a single error action.

Excellent (5)

You can describe the operating principles of IIoT clearly and from several different perspectives. You
can describe the structure of the IIoT communication protocol well and comprehensibly, describe
several application objects and Usage Examples for the protocol. You can clearly describe the
technological solutions of a functioning IIoT application. You can implement a flawlessly functioning
automation application that utilizes IIoT technology and document it with high quality.

EA00DD60 International Project, part 1: 1 op

Objectives
The course is part of Information Technology module.
After completing the course, you will be able to prepare reports in your field that show, for example.
You understand the importance of meeting technology and meeting documentation in working life.
You know how to work as a member of an international project team.

Evaluation criteria
Satisfactory (1-2)

You will be able to attend meetings and know the principles of meeting documentation. You will be
able to produce a presentation on a technical topic in your field.

Good (3-4)

You can search for and present information from specific sources in your field. You can produce a
detailed description of a complex technical issue. You can organize and take an active part in
meetings and prepare documents in accordance with a pre-agreed documentation policy.

Excellent (5)

You can search for information, ideas and form your opinion from high-level special sources in your
field. You can combine information and arguments from different sources. You will be able to defend
your position in formal meetings and independently prepare written meeting documents in
accordance with pre-agreed practices.

KM00DE81 Technical English 2: 2 op

Objectives
You know how to apply your language and communication skills in writing a written technical report
and you know the special features of different reports. You can interpret and describe problem
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situations and various processes in your field orally and in writing. You will be able to find and report
on reliable and up-to-date sources of information in your field.

Content
Information retrieval and use of sources
Problem situations
Process descriptions
Technical reporting

Evaluation criteria
Satisfactory (1-2)

You can put together and deliver a short prepared presentation on a familiar topic. There are
problems with the basic structures of the English language. You have adopted the very basic
vocabulary related to the field of study.You can write short, simple texts on familiar topics, but there
are problems with the basic structures of the language.

Good (3-4)

You can create and deliver a prepared straightforward presentation of a topic that is clear enough to
follow most of the time and whose main points are explained with reasonable accuracy. The English
language structures you are using are mostly correct, but there are some random errors. You can
understand and use most of the specialized vocabulary in the field of research. You can summarize
or develop a coherent text by applying appropriate language structures.

Excellent (5)

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

BEEA21A-1008 Programming Applications 2: 15 op

Objectives
The module introduces the operation and programming of microprocessor-based systems in various
environments. After completing the module, you will be familiar with embedded system technology,
be able to apply it to technical problems, and can use of example systems. You will be able to utilize
the Internet of Things (IoT) as part of an automation system.

You can model a straightforward system as a differential equation or group of equations and can
solve it either numerically through programming or, if the system is simple, analytically. You can
apply basic concepts of probability to engineering problems. You can estimate parameters with
confidence intervals and is able to build regression models from experimental data.

In physics works, you get to know various natural phenomena through measurements, general
theories and modeling. The aim is also to get familiar with measuring instruments and methods of
measurement and to understand the physical basis of mathematical methods and mathematical
models and their connections to practical measurements. Is able to process measurement results
clearly (tables, formulas, graphs and graphs), evaluate the reliability of measurement results, and
use calculation and modeling techniques. In addition, you can write high-quality technical reports.

Curricula

Sivu 29 / 50



The English course in this module is integrated into a project implemented together with one of our
partner universities by having students conduct virtual mobility through virtual learning platforms.
Students thus deepen their professional and project working skills required when working in
international and multicultural environments.

The goal of the internationalization project is to bring the internationalization of the core activities and
development of the institution into home internationalization also for students who do not have the
opportunity to go to regular student exchange, in a joint project with students of the foreign
cooperation university.

EA00DD61 Embedded Systems: 6 op

Objectives
The course is part of Programming Applications 2 module.
The course introduces the operation of microprocessor-based devices and their utilization as part of
automation systems. The basic structure of the IoT system and used communication protocols are
introduced.

After completing the course, you will understand the operation of a microprocessor and a
microcontroller. You are familiar with the idea behind the basic structure of the IoT system.

After completing the course, you will be able to design and implement a small microprocessor based
IoT solution in the chosen environment according to the customer's needs.

Evaluation criteria
Satisfactory (1-2)

You are familiar with the structure and operation of the microprocessor / microcontroller. You can
write a program for an example environment. You can identify the key components of a
microprocessor-based environment.

You are familiar with the basic structure and operation of the IoT system.

Good (3-4)

You can implement, program and test small automation measurement / control system based on the
technical data provided. You can explain and report on the operation of the system.

Excellent (5)

You can independently design and implement an IoT-based solution with selected hardware. You
fully understand the operation of the implementation. You know how to apply your skills and put new
solutions into practice when implementing an example solution.

EA00DJ01 International Project, part 2: 1 op

Objectives
The course is part of Programming Applications 2 module.
In this course, students implement a project in collaboration with an international partner institution.
Virtual mobility is implemented in practice by communicating with the students of the partner
institution through various virtual platforms. You are involved in both planning and implementing a
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joint project in multinational groups. The English language component of the module is integrated
into the design and implementation of this project.

In an international project, you will learn the principles of project planning and implementation. You
internalize meeting technology practices, terminology, and documentation. You will deepen your
professional and project work skills required to work in international and multicultural environments.

The aim of the internationalization project is to bring the internationalization of the educational
institution's core activities and development, as a home internationalization, also to students who do
not have the opportunity to go on an actual student exchange, in a joint project with students of a
foreign partner university.

Content
Project management
Job search and career planning
Development of one's own profession and following it
Joint project with students of an international partner school.

Evaluation criteria
Satisfactory (1-2)

You are able to participate in meetings and know how to function satisfactorily as a member of a
project team. You will be able to produce a presentation on a technical topic in your field.

Good (3-4)

You can search for and present information from specific sources in your field. You can produce a
detailed description of a complex technical issue. You can organize and take an active part in
meetings and prepare documents in accordance with a pre-agreed documentation policy. You know
how to work on a project to achieve your common goal, you can show the share of your own
development input in the whole project.

Excellent (5)

You can search for information, ideas and form your opinion from high-level special sources in your
field. You can combine information and arguments from different sources. You will be able to defend
your position in formal meetings and independently prepare written meeting documents in
accordance with pre-agreed practices. You know how to act as an active and result-oriented
member in a project to achieve a common goal. If necessary, you know how to be a successful
project team leader. Your own development contribution is clearly visible in the end result of the
project.

EA00DD62 Physics Laboratory Work: 3 op

Objectives
The course is part of Programming Applications 2 module.
In Physics Laboratory Works you get acquainted with different measurement techniques and
understand the physical basis of measurements, as well as you can evaluate the reliability and
accuracy of your measurements. You observe key physical phenomena through basic theories,
measurements, computational models and through visualization of measurement results. You learn
to use some of computer-based calculation and modeling methods and write good quality technical
reports.
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Content
Laboratory works are done in groups (2-4 students) according to the following principles. Familiarity
with laboratory work, measuring equipment and safety instructions. Carrying out laboratory work in a
laboratory or in a room suitable for work and approval of measurement results (work supervisor).
Calculation of results based on measurement results and their illustration and visualization (tables,
formulas, figures and graphical representations), Writing technical reports based on measurement
results, theories and literature review. Returning the reports defined for each student as agreed by
the deadline.

Evaluation criteria
Satisfactory (1-2)

You have good teamwork skills and work properly in the laboratory and take care of the cleanliness
of the workplace. Your laboratory works are approved, and you have returned the required reports
by the deadline. You know that plagiarized reports are not accepted.

Good (3-4)

In addition to the above, you recognize the connection between theories and practical tasks related
to laboratory work and can make the necessary measurements mainly independently. Reports are
good, including the normal sections required for reporting.

Excellent (5)

In addition to the above, you understand both the theoretical foundations of the physical
phenomenon and the physical principles of the measuring devices used and can make
measurements independently based on the theoretical knowledge mentioned above. You can write
almost publishable reports.

EA00DD63 Statistical Mathematics and Differential Equations: 3 op

Objectives
The course is part of Programming Applications 2 module.
After completing the course, you can model mechanical, electrical and process engineering systems
with differential equations, as well as the basics of probability calculus, probability distributions,
parameter confidence intervals and regression.

Content
The first part of the course covers modeling with differential equations. The second part of the
course covers the basics of probability calculus.

Evaluation criteria
Satisfactory (1-2)

:You can solve the most important tasks related to differential equations and probability calculus.
There may be minor deficiencies in the answers.

Good (3-4)

You can combine things and solve problems by logically connecting phenomena.

Excellent (5)

You can generalize, logical conclusions and conclusions related to differential equations and
probability calculus.
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KM00DE58 Technical English 3: 2 op

Objectives
You can search for information, ideas and form your opinion from high-level special sources in your
field. You can combine information and arguments from different sources. You will be able to defend
your position in official meetings and prepare independently. You apply your activities as a
representative of your own profession according to the requirements of different working life
situations.

You know oral and written communication competence in accordance with the requirements of the
sectoral work environment. You manage the requirements for an effective job search and can
describe your skills with a resume and other application documents and videos. You know how to
develop your skills and abilities according to the requirements of a changing working life.

You will further develop your interaction and communication skills to work in a targeted multicultural
environment and to use related virtual tools. You will understand the basic principles of project
management and the importance of sustainable development in your field through an international
cooperation project.

In this course, students implement a project in collaboration with an international partner institution.
Virtual mobility is implemented in practice by communicating with the students of the partner
institution through various virtual platforms. You are involved in both planning and implementing a
joint project in multinational groups. The English language component of the module is integrated
into the design and implementation of this project.written meeting documents according to pre-
agreed practices. You know how to act as an active and result-oriented member in a project to
achieve a common goal. If necessary, you know how to be a successful project team leader. Your
own development contribution is clearly visible in the end result of the project.

Content
Operating as a representative of one’s own field of study
Contacts with a customer
Project management
Career development, applying for a job
Following with the development in the field of study
Joint development project with students from an international partner university

Evaluation criteria
Satisfactory (1-2)

You understand and know how to use everyday expressions and basic phrases. You will be able to
have a short, most understandable, professional discussion with a client or colleague, but you will
often need to ask for help. You can write a short CV and job application letter and conduct a short
job interview in English, even though the language structures are very problematic and the mother
tongue has a big influence on pronunciation. You are familiar with some basic vocabulary related to
your profession.

Good (3-4)

You will understand the main points of both difficult, abstract texts and discussions in your own field.
You can describe experiences and produce meanings for opinions and plans. You will be able to act
as a representative of your own profession in customer contacts, even if you often must search for
words and expressions. You will be able to act orally and in writing in a variety of professional
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situations, although language structures and the most difficult terms may cause difficulties. You will
be able to formulate your own CV and cover letter in English and you will be able to work in a job
interview in English, although there may be mistakes in the structures and there may be breaks in
the speech.

Excellent (5)

You will be able to effortlessly create and maintain a conversation and work in writing in your own
profession. You understand demanding, extensive texts and notice their hidden meanings. You will
be able to work fluently both in writing and orally almost without error in different situations in your
field without having to just look up expressions. You will produce clear, well-structured and detailed
oral and written language on even difficult topics. Structural defects are random and breaks in
speech are rare. You can fluently justify your opinion and construct and apply their arguments in
English in a way that suits each situation.

BEEA21A-1009 Distributed Energy Solutions: 15 op

Objectives
The module explores the implementation of small-scale production and storage of thermal and
electrical energy, as well as future opportunities utilizing measurements, flexible and accurate control
and control technology. The module covers methods of utilizing renewable energy sources, such as
solar and wind power, biofuels and other alternative energy production methods For solar electricity,
the system design, sizing and installation principles, as well as the design and sizing requirements
required for charging an electric vehicle that may be connected to the system, are studied.

In addition, the module introduces theory and practice to the various drives and control and
measurement systems in buildings and the new ways they deliver intelligent controls, energy-saving
solutions, and ways to achieve a healthy indoor climate. The module focuses on various building
automation systems and wireless technologies. Remote control and mobile control of buildings are
also important topics.

After completing the module, students will understand the impact of decentralized energy production
and storage on the building unit's energy economy and local production optimization. The student
can utilize measurement, control and control techniques in system design and operational
optimization.

In addition, students will be able to take advantage of the opportunities offered by modern
technology to implement smart applications in real estate. He / she can combine different
technologies to deliver resource-wise solutions for an energy efficient, safe and healthy living
environment. During the module, the written and oral expert communication and argumentation skills
needed in the workplace are strengthened and the student can produce a comprehensive written
report following the thesis guidelines.

EA00DD65 Automation of Electrical Networks in Buildings: 4 op

Objectives
The course is part of Distributed Energy Solutions module.
Through theory and practice, the course introduces the electrical drives of buildings, various control
and measurement systems and the new ways they implement intelligent controls, energy saving
solutions and ways to implement a healthy indoor climate. The main topics of the module are various
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building automation systems as well as wireless technologies, as well as the design and
dimensioning requirements required for the charging of an electric car that may be connected to the
system. Remote and mobile remote control of buildings are also important topics.

After completing the course, you will be able to utilize the methods of measurement, control and
regulation technology in system design and operation optimization. In addition, you will be able to
take advantage of the opportunities offered by modern technology to implement intelligent
applications in real estate. You will be able to combine different technologies when implementing
resource-wise solutions for an energy-efficient, safe and healthy living environment.

Evaluation criteria
Satisfactory (1-2)

You can produce basic documentation for intelligent control of building electrification by applying
instructions and regulations. You master the design tools at a basic level and can produce
documentation at an avoidable level.

Good (3-4)

You understand the principles of intelligent control of building electrification and know how to find
solutions to various design challenges. At a general level, you know the principles of electrical
network automation and can utilize what you have learned at a good level for various design
projects. In addition, you will be able to apply what you have learned reasonably well in work-based
projects.

Excellent (5)

You have a strong overview of the principles of automation control of electrical networks in buildings.
You can find solutions for designing even the most demanding objects using various automation
technologies and sources. You will be able to professionally apply what you have learned in tasks
related to the automation of electrical networks in various work-based projects.

EA00DD66 Electrical Drives of Buildings: 2 op

Objectives
The course is part of Distributed Energy Solutions module.
The course introduces the theory of the most commonly used electrical machines in buildings and
industry and related control and protection devices. In addition, the sizing of electric motors for
different objects is studied.

After completing the course, the student has developed a strong understanding of electric motor
applications and their dimensioning for different objects.

Evaluation criteria
Satisfactory (1-2)

At a general level, you will understand the control and protection components of electrical drives.
You can dimension electrical usage for a small object.

Good (3-4)

You understand the control and protection principles of electric drives and can find solutions for
different electric drive applications. You can dimension electrical drives for different objects.
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Excellent (5)

You have a strong overall picture of electrical drives and know how to find solutions for different
applications. You will be able to professionally apply what you have learned in sizing tasks related to
electrical drives as well as in component selection in various working life projects.

EA00DD67 Hybrid Systems: 4 op

Objectives
The course is part of Distributed Energy Solutions module.
The course introduces implementation solutions for small-scale production and storage of thermal
and electrical energy in buildings, as well as improving the energy efficiency of properties by utilizing
measurements, flexible and precise control and control technology. The course deals with the
methods of utilizing renewable energy sources in real estate, such as solar and wind power,
biofueling and other alternative energy production methods. The aim of the course is to find almost
zero energy solutions for a real estate building.

After completing the course, you will have theoretical knowledge of different energy solutions in an
energy-efficient building, and you will have built a clear picture of the possibilities of the most
common forms of renewable energy production and the combined use of different forms of energy
production for small or medium-sized buildings.

Evaluation criteria
Satisfactory (1-2)

You know small-scale electricity and heat production options and understand their importance in real
estate. You know the existing technology solutions. You will be able to apply what you have learned
to a small, detached house site.

Good (3-4)

You have an overview of small-scale electricity and heat production and storage systems and their
utilization in real estate. You can find solutions for designing objects using different production and
storage technologies. You will be able to apply what you have learned at a good level in a variety of
work-based projects.

Excellent (5)

You have a strong overview of small-scale electricity and heat production options as well as storage
systems and their utilization in real estate. You can combine different technologies according to the
requirements of the design object and you are able to find solutions for the design of even the most
demanding objects using different technologies. You will be able to professionally apply what you
have learned in a variety of work-based projects.

EA00DD68 Preliminary Thesis: 3 op

Objectives
The course is part of Distributed Energy Solutions module.
The implementation of the course follows the steps and guidelines included in HAMK's thesis. In the
course, the practice of doing the thesis is practiced by doing a design task belonging to the
Distributed Energy Solutions module in the same way as the thesis is done. After completing the
course, you will understand the steps involved in doing the thesis and you will have the ability to
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complete it successfully by doing the actual thesis.

EA00DD69 Small-scale Production and Storage of Electricity: 2 op

Objectives
The course is part of Distributed Energy Solutions module.
The course introduces the implementation solutions of small-scale production and storage of
electrical energy as well as future possibilities by utilizing measurements, flexible and precise control
and control technology. In addition, the course introduces the system design, dimensioning and
installation principles of electricity produced by solar panels, as well as the design and dimensioning
requirements required for charging an electric car that may be connected to the system.

After completing the course, you will understand the possibilities and limitations of solar energy and
the effects of electrical energy storage on the energy economy of a building unit and the optimization
of local production. You can utilize the methods of measurement, control and regulation technology
in system design and operation optimization.

Evaluation criteria
Satisfactory (1-2)

You know small electricity generation and storage system options in both understandable and
relevant properties. You know the existing solution and can apply what you have learned to a small,
detached house site.

Good (3-4)

You have an overview of small-scale electricity generation and storage systems and their utilization
in real estate. You can find solutions for designing objects using different production and storage
technologies. You will be able to apply what you have learned in a good location to a variety of work-
based projects.

Excellent (5)

You have a strong overview of the small electricity generation options for both storage systems and
their utilization in the property. You will be able to combine different technology design projects to
find a solution that can be used to design the utilization of different technologies. You will be able to
professionally apply what you have learned in a variety of work-based projects.

BEEA21A-1010 Work Placement 1: 15 op

Objectives
You are familiar with work from the point of view of your professional field and you can apply the
theory of your own field of studies to the practices of working life. You are with constant work and
entrepreneurship that develops you and the professional field, get work at the end of your studies,
and you can take on international tasks in the field.

You know how to apply the knowledge that you attained into practice; you know how to develop
yourself as well as the professional field. You know how to function in an international working
community, taking cultural factors into account. You are capable operating in an interactive situation
flexibly, constructively, and in a goal-oriented manner. You know how to communicate as an expert
in a structured, understanding and assuring manner.
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EA00DD70 Work Placement, part 1: 15 op

Objectives
You are familiar with work from the point of view of your professional field and you can apply the
theory of your own field of studies to the practices of working life. You are with constant work and
entrepreneurship that develops you and the professional field, get work at the end of your studies,
and you can take on international tasks in the field.

You know how to apply the knowledge that you attained into practice; you know how to develop
yourself as well as the professional field. You know how to function in an international working
community, taking cultural factors into account. You are capable operating in an interactive situation
flexibly, constructively, and in a goal-oriented manner. You know how to communicate as an expert
in a structured, understanding and assuring manner.

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.

BEEA21A-1011 Work Placement 2: 15 op

Objectives
You are familiar with work from the point of view of your professional field and you can apply the
theory of your own field of studies to the practices of working life. You are with constant work and
entrepreneurship that develops you and the professional field, get work at the end of your studies,
and you can take on international tasks in the field.

You know how to apply the knowledge that you attained into practice; you know how to develop
yourself as well as the professional field. You know how to function in an international working
community, taking cultural factors into account. You are capable operating in an interactive situation
flexibly, constructively, and in a goal-oriented manner. You know how to communicate as an expert
in a structured, understanding and assuring manner.

EA00DD71 Work Placement, part 2: 15 op

Objectives
You are familiar with work from the point of view of your professional field and you can apply the
theory of your own field of studies to the practices of working life. You are with constant work and
entrepreneurship that develops you and the professional field, get work at the end of your studies,
and you can take on international tasks in the field.

You know how to apply the knowledge that you attained into practice; you know how to develop
yourself as well as the professional field. You know how to function in an international working
community, taking cultural factors into account. You are capable operating in an interactive situation
flexibly, constructively, and in a goal-oriented manner. You know how to communicate as an expert
in a structured, understanding and assuring manner.

Content
You will need to obtain an internship on your own. The extent of the Work placement is 30 credits so
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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.

BEEA21A-1019 Profiling Competence: 60 op

BEEA21A-1012 Modern Technology Applications: 15 op

Objectives
In modern production systems, robotics is essential for productivity. As a design tool, simulation
plays an important role in all the areas where automation is applied. Artificial intelligence can be
applied to the utilization of large data sets.

This module involves carrying out small scale modern technological application projects which make
comprehensive use of the opportunities offered by the technology. The contents of the application
projects may vary from case to case, but they share the common characteristic of seeking new,
innovative technological solutions.

On completion of the module, the student has a good overview of the potential uses of modern
technology and can combine creatively them in search of an effective solution. When carrying out
the application project, the student can work together with specialists from other fields in a
professional and effective manner.

EA00DD72 Artificial Intelligence: 5 op

Objectives
The course is part of Modern Technology Applications module.
You are familiar with the concepts associated with regression and neural network models. You
control the processing of the necessary data. You can pre-process and visualize the data and use
the information thus obtained in the preliminary selection of attributes. You can create a regression
or neural network model for classification or prediction.

Content
Classification and prediction. Neural networks and regression models. Data acquisition and pre-
processing. Data visualization. Model validation and implementation.

Evaluation criteria
Satisfactory (1-2)

You master the concepts related to artificial intelligence. You are able to import data into an
application and visualize data. You can design and implement a neural network-based classifier.

Good (3-4)

You can build both a neural network and a regression-based prediction application. You are able to
use model validation in the selection of a model structure and report the results of the validation.

Excellent (5)

You are able to make an application for dynamic prediction. You can create an application in which
the method base is applied in a multidisciplinary way, for example in connection with automation or
electrical networks.
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EA00DD73 Power Grid Simulation: 5 op

Objectives
The course is part of Modern Technology Applications module.
After completing the course, you can apply the theoretical knowledge previously acquired and
studied in the course in assignments. After completing the course, you can simulate and model
reactive power compensation and capacitor bank technology and related phenomena.

Evaluation criteria
Satisfactory (1-2)

You will be able to solve and simulate the most important tasks related to reactive power
compensation. There may be minor deficiencies in the answers.

Good (3-4)

You can combine things and solve problems by logically connecting phenomena.

Excellent (5)

You can generalize, logical conclusions and conclusions related to reactive power compensation.

EA00DD74 Robotics: 5 op

Objectives
The course is part of Modern Technology Applications module.
You know the concept related to robotics. You can program a robot by teaching and coding. You can
simulate a robot program and verify the operation of the program. You know how to apply what you
learn to the right robot.

Content
Types of robots. Accuracy and repeatability. Robots and productivity. Robot programming and
simulation. Transferring a program to the controller. Miniature robot programming and robot
interaction with the environment using sensors or machine vision.

Evaluation criteria
Satisfactory (1-2)

You master the concepts related to robotics. You can do simulation from a small robot application.
You can make a small picking application with a miniature robot.

Good (3-4)

You can do a simulation with complex interactions between a robot and its environment. You can
use a simulation to comprehensively study the operation of a robot application. You can use
miniature robots to make an application that interacts with robots.

Excellent (5)

You know how to make an application that uses advanced technology, such as machine vision, in
conjunction with a robotic application.

BEEA21A-1013 Process Automation: 15 op
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Objectives
The module deals with the methods and implementation of automation and electrical design, the
quantitative and qualitative characteristics of the design process and the functional analysis of the
target process. Essential design areas include electrical drives, switchboard design, field design,
fieldbus, cabling, application programming and automation.

The module implements a small-scale automation and electrical design project focusing on an
industrial process. Implementing a design project requires expertise in electrical design, field design
and automation application design.

After completing the module, the student will be able to use the working methods related to the
implementation of the design project and know the principles of project management. The student
can implement a small-scale automation application for the target process and design the electric
power distribution, electric power center and electric drives for the process needs. The student will
also be able to design field instrumentation and associated cabling, crossover and fieldbus for the
process.

EA00DD75 Control and Automation Design: 7 op

Objectives
The course is part of Process Automation module.
The course introduces the feedback control solutions used in process automation. After completing
the course, you will identify the parts in the process where the feedback control can be utilized. You
identify the best control structure for each control circuit and know how to tune the controller. You
can take advantage of the possibilities offered by simulation in tuning the controller.

Content
Automation systems. Distributed control systems. Open loop control. Feedback control.
Experimental process modeling. Transfer functions. P, PI, PID controllers and their practical
implementation. Discrete time control. Performance merits. Tuning formulas. Measures of
robustness. Automatic tuning. Feedforward control. Cascade control. Predictive control. Simulation-
assisted control design.

Evaluation criteria
Satisfactory (1-2)

You know the basic structure of the feedback control circuit and you know what advantage the
feedback control can achieve compared to open control. You can tune the P / PI / PID controls with
tuning patterns and a tuning tool. You will recognize the basic structures of the feedforward and
cascade control circuit and understand the basics of tuning them.

Good (3-4)

You can tune the control circuit so that it meets the given requirements in the time plane. You can
dimension feedback using experimental process models. You can tune in with the cascade tuning
tool. You can study the effect of parameter uncertainties with simulations.

Excellent (5)

You can tune the control circuit so that it meets the given requirements, if possible, in both frequency
and time levels. You can tune the model predictive controller to the process. You can
comprehensively study parameter uncertainties using software solutions. You can use the
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linearization tool to determine a linear process model from a nonlinear simulation model and use this
model to design control.

EA00DD76 Field Design: 4 op

Objectives
The course is part of Process Automation module.
The course studies field design of process industry instrumentation through both theory and practical
design projects. The design project is implemented with a database-based CAD program. Before
starting a design project, one gets acquainted with the operation of the design program. In a design
project, the student prepares comprehensive process instrumentation documentation for the process
that is the subject of the project.

After completing the course, you will master the use of a database-based design program and be
able to prepare comprehensive documentation for the instrumentation needs of the process industry
in accordance with industry regulations and ordinances. You will understand the basic principles of
field design and be able to produce comprehensive documentation for the project target process.

Evaluation criteria
Satisfactory (1-2)

You can produce basic documentation for the needs of process instrumentation by applying
instructions and regulations. You master design tools at a basic level and can produce design
documentation at an avoidable level.

Good (3-4)

You understand the principles of process instrumentation and know how to find solutions to various
design challenges. At a general level, you know the principles of field design and are able to utilize
what you have learned at a good level for field design projects of different processes. You will be
able to apply what you have learned reasonably well in work-based projects.

Excellent (5)

You have developed a strong overview of the principles of process field design. You can find
solutions for designing even the most demanding objects using various software and sources. You
will be able to professionally apply what you have learned in instrumentation design tasks in a variety
of work-based projects.

EA00DD77 Electrical Design and Electrical Drives: 4 op

Objectives
The course is part of Process Automation module.
The course studies electrical design in the process industry, which also includes the design of
electrical drives. The study takes place through both a theory and a practical design project. The
design project is implemented with a database-based CAD program. Before starting a design
project, one gets acquainted with the operation of the design program. In a design project, the
student prepares comprehensive process electrification documentation for the process that is the
subject of the project.

After completing the course, you will master the use of a database-based design program and be
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able to prepare comprehensive documentation for the electrification needs of the process industry in
accordance with industry regulations. You know the basic principles of electrical design in the
process industry, the most common electrical drives in the process industry, and can produce
comprehensive documentation for the target process of a project.

Evaluation criteria
Satisfactory (1-2)

You are able to produce basic documentation for the needs of process electrification by applying
instructions and regulations. You master the design tools at a basic level and are able to produce
design documentation at a avoidable level.

Good (3-4)

You understand the principles of process electrification and are able to find solutions to various
design challenges. At a general level, you know the principles of electrical design in the process
industry and are able to utilize what you have learned at a good level for electrical design projects of
various processes. You will be able to apply what you have learned reasonably well in work-based
projects.

Excellent (5)

You have a strong overall picture of the principles of process electrical design. You can find solutions
for designing even the most demanding objects using various software and sources. You will be able
to apply what you have learned professionally to tasks related to electrical design in various work-
based projects.

BEEA21A-1014 Production Automation: 15 op

Objectives
The module applies automation and electrical design methods to an industrial production process,
and introduces technologies and methods related to production automation. The theoretical part of
the module introduces safety engineering, machine vision systems, and virtual commissioning
methods. The module includes a practical industrial design project. It carries out a small-scale
industry-oriented production automation hardware and software design task.

After completing the module, you will be able to participate in an automation and electrical design
project for industrial production automation equipment using modern design methods and taking into
account the safety aspect. You will master the use of a database-based design program and be able
to prepare comprehensive documentation for the electrification needs of the process industry in
accordance with industry regulations. You will know the most important methods of digital image
processing and are able to build a small-scale machine vision system using programs suitable for
machine vision. You understand the importance of safety in production automation, you know the
methods of safety engineering and you can also design a safety function in accordance with
machine safety standards. You will understand the benefits of virtual commissioning in product
development, and you will be able to utilize modern design and modeling methods in accordance
with the needs of working life in practical design and product development work.

EA00DD78 Electrical Design of Production Process: 3 op

Objectives
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The course is part of Production Automation module.
The course studies electrical design in production automation. The study takes place through both a
theory and a practical design project. The design project is implemented with a database-based CAD
program. Before starting a design project, one gets acquainted with the operation of the design
program. In a design project, the student prepares comprehensive electrification documentation for
the production process that is the subject of the project.

After completing the course, you will master the use of a database-based design program and be
able to prepare comprehensive documentation for the electrification needs of the process industry in
accordance with industry regulations. You know the basic principles of electrical design in the
process industry, the now common electrical drives in the process industry, and can produce
comprehensive documentation for the target production process.

Evaluation criteria
Satisfactory (1-2)

You can produce basic documentation for the electrification of the production process by applying
instructions and regulations. You master the design tools at a basic level and can produce design
documentation at an avoidable level.

Good (3-4)

You understand the principles of electrification of the production process and know how to find
solutions to various design challenges. At a general level, you know the principles of industrial
electrical design and can utilize what you have learned at a good level for electrical design projects
in various production processes. You will be able to apply what you have learned reasonably well in
work-based projects.

Excellent (5)

You have a strong overview of the principles of electrical design in production processes. You can
find solutions for designing even the most demanding objects using various software and sources.
You will be able to professionally apply what you have learned in tasks related to the electrical
design of production processes in various work-based projects.

EA00DD79 Machine Safety: 3 op

Objectives
The course is part of Production Automation module.
The course introduces industrial safety solutions and standard design methods. The key goal is to
incorporate safety thinking into the design work.

After completing the course, you will understand the importance of safety in production automation
and know the design process in accordance with machine safety standards. You know the methods
of hazard identification and risk assessment, and you understand the concept of the probability of a
dangerous failure. You can calculate the performance level of a security function. You know the
methods of security and you can also design a security function in accordance with machine safety
standards.

Content
Risk reduction methods
Functional safety EN 62061
Functional safety EN-ISO 13849
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SISTEMA basics

Evaluation criteria
Satisfactory (1-2)

You know the key standards and concepts related to machine safety. You can calculate the
probability of a dangerous failure and the level of performance of a safety function in a simple case.
You know the methods of safe machine design.

Good (3-4)

You know the design process according to machine safety standards. You can calculate the
probability of a dangerous failure and the performance level of the security function. You know how
to choose a suitable safety method. You are familiar with the design process in accordance with
machine safety standards.

Excellent (5)

You know how to design, document and verify a safety function according to machine safety
standards. You master safety-related concepts and processes commendably. You have actively
participated in the course, and completed the assigned tasks on schedule.

EA00DD80 Machine Vision: 4 op

Objectives
The course is part of Production Automation module.
You know the most important methods of digital image processing and can use them in machine
vision applications and outline the possibilities of using machine vision in industrial applications. You
are familiar with some methods of machine learning (e.g., neural networks) and know how the
methods can be used in machine vision. After completing the course, you will be able to build a
small-scale machine vision system using programs suitable for machine vision.

Content
Machine vision introduces the basic methods of digital image processing, which are used to outline
the possibilities of using machine vision in various applications. In laboratory exercises, students
build small-scale machine vision systems using commonly used software suitable for machine vision
(e.g., Matlab, LabVIEW, Open CV, etc.). Methods of machine learning (neural networks, CNN) are
introduced through machine vision project work.

Evaluation criteria
Satisfactory (1-2)

You know the key methods of digital image processing and know how to use them in machine vision
applications.

Good (3-4)

In addition to the above, you know how to apply digital image processing methods and perform
simple machine vision operations, such as edge detection and calculating a center of mass of an
object, pattern recognition and how to perform simple measurements using machine vision.

Excellent (5)

You understand the possibilities of using machine vision in different situations and know how to
design and implement a simple automated machine vision system in familiar operating
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environments, e.g., in production automation applications. If necessary, you will be able to utilize
some machine learning methods in machine vision systems using appropriate software.

EA00DD81 Virtual Commissioning: 5 op

Objectives
The course is part of Production Automation module.
The course introduces the utilization of modern design and modeling methods in virtual
commissioning and deepens logic programming skills. The course can be implemented in project
form by combining electrical and automation design.

After completing the course, you will understand the benefits of virtual commissioning in product
development, and you will be able to utilize modern design and modeling methods in accordance
with the needs of working life in practical design and product development work.

Content
Advanced features of Siemens logic programming.
Siemens virtual deployment modeling and simulation tools (eg NX, MCD, SIMIT)

Evaluation criteria
Satisfactory (1-2)

You know the methods of virtual commissioning and their benefits. You can create logic program
functions that control production automation equipment.

Good (3-4)

You can use design tools to implement virtual commissioning process. You can design, test, and
document logic programs that control production automation equipment.

Excellent (5)

You will be able to apply design, modeling and simulation tools to successfully implement virtual
commissioning. You can create, test and document high-quality logic programs that control
production automation equipment. You have actively participated in the course, and completed the
assigned tasks on schedule.

BEEA21A-1015 Maintenance: 15 op

Objectives
After completing the module, the student knows the basic concepts of maintenance and is able to
apply them in practical situations with the help of production information systems. The student knows
the importance of maintenance for the economic operation of a production plant, manages reliability
centered maintenance, is able to use and utilize a maintenance system in a practice site and is able
to implement a maintenance plan for a company's production process.

EA00DD82 Introduction to Maintenance: 5 op

Objectives
The course is part of Maintenance module.
After completing the course, you will know?the basic concepts of maintenance and you will be able
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to apply them in practical situations. You understand the importance of maintenance to the economic
operation of a production?plant, and you can implement a maintenance plan for the production
process of a company.?

Content
The student will be familiar with the standards and basic concepts of maintenance as well as with the
maintenance indicators such as KNL, MTFB and MTTR.
Machine monitoring, fault frequency.
Introduction to maintenance standards (via Finna).
Theory of life cycle costing.

Evaluation criteria
Satisfactory (1-2)

You have been completed the learning tasks required in the?Introduction to Maintenance course at
the minimum requirement level. You know and recognizes the key concepts and methods related
to?maintenance.

Good (3-4)

You have completed the learning tasks required in the?Introduction to Maintenance course at a good
level.?You understand and?you can?implement a?practical maintenance?plan?as?a?group work.

Excellent (5)

You have successfully completed the learning tasks required in the?Introduction to Maintenance
course and you have good command of the basics of?maintenance. You can?do the maintenance
plans self-directed,?apply and analyze?maintenance?solutions in new situations in a professional
way. You have actively participated in the implementation and completed the assigned tasks within
the given schedule.

EA00DD83 Maintenance Information System: 5 op

Objectives
The course is part of Maintenance module.
The maintenance information system -course focuses on planning, resourcing, and reporting
maintenance activities. During the module you will learn to use maintenance software, a machine
monitoring system, and design, analysis and optimization software.

After you completed course, you know the basic concepts of maintenance and you can apply them in
practical situations using production information systems. You understand the importance of
maintenance to the economic operation of a production plant. You can use and utilize a maintenance
system in a practical field, and you are able to implement a maintenance plan for the production
process of a company.

Content
Maintenance information systems, clarification of initial data, commitment of personnel, connections
to other information systems, areas of information systems, work planning, resourcing, spare parts
management, reporting.

Evaluation criteria
Satisfactory (1-2)

You have been completed the learning tasks required in the?Maintenance?module at the minimum
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requirement level. You know and recognize the key concepts and methods related to?maintenance.?

Good (3-4)

You have completed the learning tasks required in the?Maintenance?module at a good level.?You
understand and?you can?implement a?practical maintenance?plan?as?a?group work.?

Excellent (5)

You have successfully completed the learning tasks required in the?Maintenance information course
and you have an excellent command of the basics of?maintenance information system. You
understand the importance of maintenance information systems in production operations. You have
been actively participating in the implementation and complete the assigned tasks within the given
schedule.?

EA00DD84 Maintenance Planning: 5 op

Objectives
The course is part of Maintenance module. The course introduces methods related to maintenance
planning.

After completing the course, you will be able to prepare a maintenance planning related profitability
calculation. You are familiar with the basic concepts related to reliability technology and understand
the importance of failure modes in maintenance planning. You know the key maintenance planning
methods and know how to implement a maintenance plan for an industrial production process based
on working life.

Content
Investment calculation
Reliability engineering
RCM method
Industrial internet in maintenance
Maintenance plan

Evaluation criteria
Satisfactory (1-2)

You are familiar with concepts and methods related to maintenance planning. You can make a
simple maintenance calculation.

Good (3-4)

You are familiar with concepts and methods related to maintenance planning. You can do
calculations related to maintenance planning. You can make a maintenance plan.

Excellent (5)

You can do maintenance planning calculations in a variety of ways. You know how to apply
maintenance planning methods and make a high-quality maintenance plan for an industrial process.
You have completed the given tasks on schedule.

BEEA21A-1017 : 15 op
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BEEA21A-1020 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
- 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:
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- 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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