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9 INFORMATION ON THE INSTITUTE OF TECHNOLOGY

9.1 General Description

9.1.1 ECTS co-ordinators

Ms Riikka Poutiainen


Mr Matti Alila

Kotkantie 1



Kotkantie 1

FIN-90250 OULU


FIN-90250 OULU

e-mail: riikka.poutiainen@oamk.fi

e-mail: matti.alila@oamk.fi

tel. +358-8-312 6460


tel. +358-8-312 6562

fax +358-8-312 6400


fax +358-8-312 6400

9.1.2 Structure and organisation of the Institute of Technology

The Institute of Technology has approximately 1500 full-time students. The number of permanent lecturers is about 80. In addition to this there are 40 employees working in the laboratories and administration. The total number of staff is approximately 120 people. 

The Institute of Technology is located in two different areas. The Department of Civil Engineering is in the city centre and the other the departments are located 2 kilometres from the city centre. 

9.1.3 Special facilities and equipment

Both buildings have a library, laboratories, computer class rooms and a student restaurant.

9.1.4 Degree Programmes in the Institute of Technology

The Institute of Technology offers six different degree programmes leading to a B.Sc degree (Eng.) (240 ECTS credits, 160 national credits i.e. 4 years of study) and the degree programme in laboratory sciences (210 ECTS credit, 140 national credits, i.e 3,5 years of study.) The degree programmes offered by the Institute of Technology are:

· Degree Programme in Automation Engineering

· Degree Programme in Building Services

· Degree Programme in Civil Engineering

· Degree Programme in Information Technology and Telecommunications

· Degree Programme in Laboratory Sciences (Oulu and Raahe)

· Degree Programme in Mechanical and Production Engineering

· Degree Programme in Medical Engineering

9.1.5 Study and teaching methods and assessment

The main study and teaching methods are lectures, laboratory exercises and practical training. Assessment is based on written examinations, project papers, seminar papers and a final project. Practical training is reported but not assessed.

Passed courses are assessed on a five-grade scale from 1 to 5. Some courses are assessed as pass/fail.

9.2 STRUCTURE OF THE DEGREES AND DEGREE PROGRAMMES

The Degree Programme in Mechanical and Production Engineering qualifies students for work in different supervisory and expert duties in mechanical engineering and transportation, as well as in sales and marketing. Graduates from the Degree Programme in Civil Engineering are qualified for expert duties in environmental and measurement engineering, repair construction, production engineering, municipal engineering or indoor climate and housing construction. The Degree programme in Laboratory Sciences provides students with expertise required for working in the laboratories of industries, research institutes and public administration as well as for working in marketing and sales duties. The aim of the Degree Programme in Medical Engineering is to educate engineers for product development and expert duties in welfare technology and health technology. The Degree Programme of Information Technology and Telecommunications provides students with expertise required for working in different capacities in the electronics industry as well as in the fields of automation and information and telecommunication technology. There will also be two new degree programmes: in Building Services/HVAC Engineering and Automation Engineering. In order to complete the degree of engineer (Polytechnic) a student must take a minimum of 240 ECTS credits (160 national credits).  

	Degree Programme in Automation Engineering
	 

	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	GENERAL STUDIES
	 
	 
	 
	 
	 
	 
	 
	 
	 
	100

	TLP001
	Orientation
	1
	 
	 
	 
	 
	 
	 
	 
	 
	1

	TLP321
	Written and Spoken Communication
	1
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TLP322
	Business Communication for Engineers
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 

	TLP021
	Swedish
	 
	 
	 
	2
	 
	 
	 
	 
	 
	2

	TLP031
	English 1
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP032
	English 2
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TLP131
	German 1
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP132
	German 2
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TLP211
	Mathematics 1
	5
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP212
	Mathematics 2
	 
	3
	 
	 
	 
	 
	 
	 
	 
	 

	TLP213
	Mathematics 3
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TLP051
	Physics 1
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP052
	Physics 2
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TLP057
	Physics 3
	 
	 
	2
	1
	 
	 
	 
	 
	 
	 

	TLP058
	Laboratory Exercises in Physics
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 

	TLP061
	Chemistry
	2
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TLP281
	Use of Information Systems
	2
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TLP091
	Entrepreneurship and Economics
	 
	 
	 
	 
	3
	 
	 
	 
	 
	3

	TLP101
	Leadership
	 
	 
	 
	 
	 
	 
	2
	 
	 
	2

	TLP242
	Basics of Research and Development
	 
	 
	 
	 
	 
	2
	 
	 
	 
	2

	TL5001
	Technical Documentation
	 
	2
	 
	 
	 
	 
	 
	 
	 
	2

	TL5011
	Electrical Safety
	1
	 
	 
	 
	 
	 
	 
	 
	 
	1

	TL5021
	Mathematical Tools
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL5022
	Basics of Systems Theory
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL5051
	Electrical Circuit Theory 1
	 
	 
	3
	1
	 
	 
	 
	 
	 
	 

	TL5052
	Electrical Circuit Theory 2
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL5053
	Laboratory Exercises in Electrical Circuit Theory
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 

	TLP533
	Compiler Language Programming 1
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TL5301
	Compiler Language Programming 2
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TL5302
	Object-oriented Programming
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL5221
	Telecommunication Systems
	 
	 
	 
	2
	 
	 
	 
	 
	 
	2

	TL5081
	Electronics 1
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL5082
	Electronics 2
	 
	 
	 
	3
	 
	 
	 
	 
	 
	 

	TL5201
	Basics of Digital Circuits
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TL5202
	Programmable Devices
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TL5203
	Microcomputer Technology
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL5401
	Measurement Engineering in Electronics
	 
	 
	 
	2
	 
	 
	 
	 
	 
	2

	TL5361
	Time Discrete Systems
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 


	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	TL5362
	DSP-Algorithms
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL6021
	Programmable Controllers
	 
	2
	 
	 
	 
	 
	 
	 
	 
	2

	TL6031
	Automation Systems
	 
	 
	 
	2
	 
	 
	 
	 
	 
	2

	TL5451
	Automation Engineering 1
	 
	 
	 
	 
	3
	 
	 
	 
	 
	3

	TL6001
	Automation Engineering 2
	 
	 
	 
	 
	 
	3
	 
	 
	 
	3

	TL5461
	Process Engineering
	 
	 
	 
	 
	2
	 
	 
	 
	 
	2

	TL5031
	Control Theory
	 
	 
	 
	 
	3
	 
	 
	 
	 
	3

	TL5506
	Laboratory Exercises in Automation Engineering
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 

	TL5501
	Laboratory Exercises in Electronics
	 
	 
	1
	1
	 
	 
	 
	 
	 
	 

	TL5502
	Laboratory Exercises in Digital Circuits
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TL5503
	Laboratory Exercises in Digital Signal Processing
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 

	TL5504
	Laboratory Exercises in Measurement Engineering
	 
	 
	 
	 
	1
	1
	 
	 
	 
	 

	TL5505
	Laboratory Exercises in Electric Power Engineering
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	Option of Project Engineering

	SPECIAL PROFESSIONAL STUDIES 
	
	
	
	
	
	
	
	
	
	10

	TL5411
	Industrial Measurements
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL5271
	Electric Power Engineering
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL6011
	Instrumentation
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL5421
	Measurement Systems
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL7501
	Fieldbus Technology
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	OPTIONAL STUDIES 

To be chosen one module of 10 cr from the following
	
	
	
	
	
	
	
	
	
	10

	Process Automation
	
	
	
	
	
	
	
	
	
	10

	TL7321
	Automation Systems 2
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL6041
	Instrumentation Planning
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	TL6121
	Process Automation, Seminar
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	TL7502
	Process Automation, Laboratory
	 
	 
	 
	 
	 
	 
	2
	2
	 
	 

	Assembly Automation
	
	
	
	
	
	
	
	
	
	10

	TL7341
	Programmable Controllers 2
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL2261
	Electronics Production Engineering
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	TL7511
	Assembly Automation, Seminar
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	TL7503
	Laboratory Exercises in Assembly Automation
	 
	 
	 
	 
	 
	 
	2
	2
	 
	 

	FREE-CHOICE STUDIES
	
	
	
	
	
	2
	4
	4
	
	10

	To be chosen 10 cr
	
	
	
	
	
	
	
	
	
	

	BACHELOR'S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	5
	5
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	18
	18
	19
	17
	19
	15
	17
	17
	
	160

	Option of Information Technology in Automation

	SPECIAL PROFESSIONAL STUDIES 
	
	
	
	
	
	
	
	
	
	10

	TL5381
	Software Engineering
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL5321
	Operating Systems
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL7401
	Computer Networks
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL5341
	Data Base Systems
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL7321
	Automation Systems 2
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL6641
	Java Programming
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL6651
	Windows Programming
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 

	TL7521
	Information Technology in Automation, Seminar
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	TL7531
	Information Technology in Automation, Laboratory
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	FREE-CHOICE STUDIES 
	
	
	
	
	
	2
	4
	4
	
	10

	To be chosen 10 cr
	
	
	
	
	
	
	
	
	
	

	BACHELOR'S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	5
	5
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	18
	18
	19
	17
	19
	16
	17
	16
	
	160


	Degree Programme in Building Services
	 

	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	GENERAL STUDIES
	96

	TLP001
	Orientation
	1
	 
	 
	 
	 
	 
	 
	 
	 
	1

	TLP321
	Written and Spoken Communication
	1
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TLP322
	Business Communication for Engineers
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	TLP323
	Research Communication
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 

	TLP021
	Swedish
	1
	1
	 
	 
	 
	 
	 
	 
	 
	2

	TLP031
	English 1
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TLP032
	English 2
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TLP131
	German 1
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TLP132
	German 2
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TLP371
	Mathematics 1
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP372
	Mathematics 2
	 
	3
	 
	 
	 
	 
	 
	 
	 
	 

	TLP373
	Applied Mathematics 1
	 
	 
	3
	 
	 
	 
	 
	 
	 
	 

	TLP374
	Applied Mathematics 2
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TLP051
	Physics 1
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP171
	Physics 2
	 
	3
	 
	 
	 
	 
	 
	 
	 
	 

	TLP172
	Physics 3
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TLP053
	Laboratory Exercises in Physics
	 
	1
	1
	 
	 
	 
	 
	 
	 
	 

	TLP061
	Chemistry
	 
	 
	 
	 
	2
	 
	 
	 
	 
	2

	TLP071
	Use of Information Systems
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP072
	Application Software
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TLP091
	Entrepreneurship and Economics
	 
	 
	 
	 
	 
	 
	3
	 
	 
	3

	TLP101
	Leadership
	 
	 
	 
	 
	 
	 
	 
	2
	 
	2

	TLP242
	Basics of Research and Development
	 
	 
	 
	 
	 
	 
	2
	 
	 
	2

	TL1151
	Basics of HVAC Engineering
	4
	1
	 
	 
	 
	 
	 
	 
	 
	5

	TL4401
	Thermodynamics
	 
	 
	2
	1
	 
	 
	 
	 
	 
	 

	TL1862
	Flow Engineering
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL1863
	Heat Transfer Engineering
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL4402
	Laboratory Exercises in Energy Engineering
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	TL4421
	Electrical Engineering
	 
	 
	 
	 
	2
	 
	 
	 
	 
	2

	TL4441
	Technical Drawing
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TL4443
	CAD-Drawing
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TL4461
	Production Engineering
	 
	 
	1
	1
	 
	 
	 
	 
	 
	2

	TL1171
	Mechanics and Strength of Materials
	 
	 
	 
	 
	2
	 
	 
	 
	 
	2

	TL1884
	Mechanical Engineering
	 
	 
	 
	 
	2
	 
	 
	 
	 
	2

	TL3321
	Basics of Housing Construction
	2
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL4561
	Water Resources and Sewer Engineering
	 
	 
	 
	3
	 
	 
	 
	 
	 
	3

	TL4581
	Automation Engineering
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL4582
	Construction Automation
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL4141
	Heating Engineering 1
	 
	3
	 
	 
	 
	 
	 
	 
	 
	 

	TL4142
	Heating Engineering 2
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL4143
	Heating Engineering 3
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL4151
	Air Conditioning Engineering 1
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL4152
	Air Conditioning Engineering 2
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL4153
	Air Conditioning Engineering 3
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	TL4641
	Refrigeration Technology
	 
	 
	 
	 
	2
	 
	 
	 
	 
	2

	TL4161
	Measurement Engineering
	 
	 
	 
	 
	 
	 
	2
	 
	 
	2

	OPTIONAL PROFESSIONAL STUDIES

to be chosen a project of 20 cr from
the following
	
	
	
	
	2
	20
	2
	
	
	20

	TL4191
	Design of Heating, Plumbing and Ventilation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TL4202
	Maintenance of Heating, Plumbing and Ventilation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TL4212
	Contracting in Heating, Plumbing and Ventilation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	and 4 cr from the following courses
	
	
	
	
	
	
	
	
	
	4

	TL4171
	Measurements in Heating, Plumbing and Air Conditioning Plants
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL4181
	Condition Survey in Heating-, Piping- and Ventilation Systems
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2831
	District Heating
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	TL2821
	Industrial Pipeworks
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2881
	Welding Engineering
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL4831
	Advanced Course in Air Conditioning
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL4841
	Advanced Course in Refrigeration Technology
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL4931
	Advanced Course in Energy Engineering
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL4851
	LON Technology
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL4921
	Advanced Course in Indoor Climate Engineering
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	FREE-CHOICE STUDIES
	
	
	
	
	
	
	6
	4
	
	10

	to be chosen 10 cr
	
	
	
	
	
	
	
	
	
	

	BACHELOR’S THESIS
	
	
	
	
	
	
	
	
	
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	1
	9
	 
	10

	PRACTICAL TRAINING
	
	
	
	
	
	
	
	
	
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	17
	17
	17
	17
	17
	21
	17
	17
	
	160


	Degree Programme in Civil Engineering
	 

	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	GENERAL STUDIES
	79

	TLP001
	Orientation
	1
	 
	 
	 
	 
	 
	 
	 
	 
	1

	TLP321
	Written and Spoken Communication
	1
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TLP322
	Business Communication for Engineers
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	TLP323
	Research Communication
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 

	TLP021
	Swedish
	1
	1
	 
	 
	 
	 
	 
	 
	 
	2

	TLP031
	English 1
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TLP032
	English 2
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TLP131
	German 1
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TLP132
	German 2
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TLP341
	Mathematics 1
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP342
	Mathematics 2
	 
	3
	 
	 
	 
	 
	 
	 
	 
	 

	TLP343
	Mathematics 3
	 
	 
	3
	 
	 
	 
	 
	 
	 
	 

	TLP344
	Mathematics 4
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TLP181
	Physics 1
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP182
	Physics 2
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TLP183
	Physics 3
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TLP184
	Laboratory Exercises in Physics
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 

	TLP071
	Use of Information Systems
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP072
	Application Software
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TLP351
	Basics of Research and Development
	 
	 
	 
	 
	 
	1
	 
	 
	 
	1

	TLP352
	Chemistry in Building Technology
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP353
	Materials and Products in Building Industry
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TLP354
	Project Management
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP355
	Entrepreneurship and Economics
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TLP356
	Basics of Building Economics
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TLP357
	Leadership
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL3391
	Basics of Equipment Technique
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL3392
	Construction Machines
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 

	TL3462
	Basics of Statics
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TL3022
	Strength of Materials
	 
	 
	1
	2
	 
	 
	 
	 
	 
	 

	TL3461
	Statically Determined Structures
	 
	 
	1
	2
	 
	 
	 
	 
	 
	 

	TL3471
	Basics of Structure Planning
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL3051
	Basics of Geotechnical Engineering
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TL3662
	Basics of Foundation Engineering
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL3064
	Basics of Housing Construction
	2
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TL3481
	Basics of Construction Measurements
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL3482
	Basics of Environmental Engineering
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL3483
	Basics of Environmental Planning
	 
	 
	 
	 
	1
	1
	 
	 
	 
	 

	TL3351
	Basics of Water Resources Engineering
	1
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TL3352
	Planning of Water and Sewage Pipes
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL3103
	Basics of Road Construction Engineering and Traffic Engineering
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	Option of Structural Engineering

	SPECIAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	
	
	
	41

	TL3491
	Building Physics
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL3472
	Basics of Concrete Structures
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL3473
	Basics of Wood Structures
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL3044
	Basics of Steel Structures
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL5191
	Construction Mechanics
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL5291
	Construction Mechanics 2
	 
	 
	 
	 
	 
	 
	3
	 
	 
	 

	TL4341
	Construction Materials
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	TL4361
	Concrete Technology
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL4371
	Concrete Structures
	 
	 
	 
	 
	4
	 
	 
	 
	 
	 

	TL4381
	Wood Structures
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL5601
	Steel Constructions
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 

	TL4391
	Advanced Course in Concrete Structures
	 
	 
	 
	 
	 
	 
	3
	 
	 
	 

	TL4411
	Advanced Course in Wood Structures
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 

	TL4591
	Repair Construction
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 


	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	Cr

	TL4571
	Special Rooms and Systems in Housing Construction
	 
	 
	 
	2
	2
	 
	 
	 
	 
	 

	OPTIONAL / FREE-CHOICE STUDIES
	
	
	
	
	
	
	
	
	
	

	(To be chosen 10 cr at the minimum)
	
	
	
	
	
	
	
	
	
	

	TL4431
	Composite Constructions
	 
	 
	 
	 
	 
	 
	3
	 
	 
	3

	TL4455
	Construction Engineering Alternating Course 1
	 
	 
	 
	 
	 
	 
	 
	2
	 
	2

	TL4456
	Construction Engineering Alternating Course 2
	 
	 
	 
	 
	 
	 
	 
	2
	 
	2

	TL3781
	Structure Planning Application Software
	 
	 
	 
	 
	 
	2
	 
	 
	 
	2

	TL4471
	Geotechnics in House Building
	 
	 
	 
	 
	 
	 
	 
	2
	 
	2

	TL4491
	Bridge Construction
	 
	 
	 
	 
	 
	 
	2
	 
	 
	2

	TL5161
	Advanced Course in Bridge Construction
	 
	 
	 
	 
	 
	 
	 
	2
	 
	2

	TL3761
	Introduction to Programming
	 
	 
	2
	 
	 
	 
	 
	 
	 
	2

	BACHELOR’S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	5
	5
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	
	
	
	
	
	
	
	
	
	160

	Option of House Building and Renovation

	SPECIAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	
	
	
	56

	TL3491
	Building Physics
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL3472
	Basics of Concrete Structures
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL3473
	Basics of Wood Structures
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL3044
	Basics of Steel Structures
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL5191
	Construction Mechanics
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL4551
	Complementary and Surface Parts in House Building
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL4571
	Special Rooms and Systems in Housing Construction
	 
	 
	 
	2
	2
	 
	 
	 
	 
	 

	TL4591
	Repair Construction
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL4611
	Advanced Course in Repair Construction
	 
	 
	 
	 
	 
	 
	4
	 
	 
	 

	TL4631
	Construction Planning
	 
	 
	 
	 
	2
	2
	 
	 
	 
	 

	TL4651
	Advanced Course in Construction Planning
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	TL4341
	Construction Materials
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	TL4371
	Concrete Structures
	 
	 
	 
	 
	4
	 
	 
	 
	 
	 

	TL4361
	Concrete Technology
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL4381
	Wood Structures
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	OPTIONAL / FREE-CHOICE STUDIES
	
	
	
	
	
	
	
	
	
	

	(To be chosen 10 cr at the minimum)
	
	
	
	
	
	
	
	
	
	

	TL4671
	Advanced Course in Housing Construction
	 
	 
	 
	 
	 
	 
	4
	 
	 
	4

	TL4691
	Condition Control in Renovation
	 
	 
	 
	 
	 
	 
	 
	4
	 
	4

	TL3751
	3D-Planning and Visualization
	 
	 
	 
	 
	 
	 
	 
	2
	 
	2

	TL3972
	Product Type Based Building Design
	 
	 
	 
	 
	 
	 
	 
	2
	 
	2

	TL4555
	Alternating Course in House Building
	 
	 
	 
	 
	 
	 
	 
	2
	 
	2

	TL4556
	Alternating Course in Renovation
	 
	 
	 
	 
	 
	 
	 
	2
	 
	2

	BACHELOR’S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	5
	5
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	
	
	
	
	
	
	
	
	
	160

	Option of Road Construction and Traffic Engineering

	SPECIAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	
	
	
	41

	TL3651
	Environmental Physics
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL4701
	Geotechnical Constructions
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	TL3252
	Hydromechanics and Water Resources Engineering
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL4731
	Groundwater Engineering
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL4751
	Basics of GIS (Global Information System)
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL4761
	Environmental Planning
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL4741
	Environmental Legislation
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	Cr

	TL4221
	Road Technics
	 
	 
	 
	2
	4
	 
	 
	 
	 
	 

	TL4231
	Street Technics
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL4241
	Traffic Engineering
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL4251
	Pavements and Maintenance
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL4261
	Highway Planning
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	TL4271
	Computer Based Highway Design
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL4281
	Community Geotechnics
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL3231
	Earth Construction Engineering
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL4291
	Landscape Construction
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL3731
	Railroad Construction
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL4491
	Bridge Construction
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	OPTIONAL / FREE-CHOICE STUDIES
	
	
	
	
	
	
	
	
	
	

	(To be chosen 10 cr at the minimum)
	
	
	
	
	
	
	
	
	
	

	TL4311
	Community Roads
	 
	 
	 
	 
	 
	 
	2
	 
	 
	2

	TL4321
	Traffic Safety
	 
	 
	 
	 
	 
	2
	 
	 
	 
	2

	TL4331
	Transportation Models
	 
	 
	 
	 
	 
	2
	 
	 
	 
	2

	TL5171
	Traffic Technics alternating course
	 
	 
	 
	 
	 
	 
	 
	2
	 
	2

	TL4734
	Advanced Course in Foundation Engineering and Geotechnics
	 
	 
	 
	 
	 
	 
	 
	3
	 
	3

	TL4242
	Advanced Course in Traffic Technics
	 
	 
	 
	 
	 
	 
	 
	2
	 
	2

	TL4222
	Advanced Course in Road Technics
	 
	 
	 
	 
	 
	 
	 
	3
	 
	3

	TL4732
	Water Systems Engineering
	 
	 
	 
	 
	 
	 
	 
	2
	 
	2

	BACHELOR’S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	5
	5
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	
	
	
	
	
	
	
	
	
	160

	Option of Product Engineering

	SPECIAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	
	
	
	41

	TL3491
	Building Physics
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL3472
	Basics of Concrete Structures
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL3473
	Basics of Wood Structures
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL3044
	Basics of Steel Structures
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL4361
	Concrete Technology
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL3671
	Construction Business Economics
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL3681
	Production Planning and Control
	 
	 
	 
	 
	 
	2
	1
	 
	 
	 

	TL3691
	Cost Management and Control
	 
	 
	 
	 
	 
	 
	1
	1
	 
	 

	TL3791
	Export Construction
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	TL3871
	Basics of Construction Design
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	TL3891
	Practical Training 1
	 
	 
	7
	 
	 
	 
	 
	 
	 
	 

	TL3892
	Practical Training 2
	 
	 
	 
	 
	7
	 
	 
	 
	 
	 

	TL3893
	Practical Training 3
	 
	 
	 
	 
	 
	 
	6
	 
	 
	 

	OPTIONAL / FREE-CHOICE STUDIES
	
	
	
	
	
	
	
	
	
	

	(To be chosen 10 cr at the minimum)
	
	
	
	
	
	
	
	
	
	

	TL3941
	EDP in Building Production
	 
	 
	 
	 
	 
	2
	 
	 
	 
	2

	TL3951
	Marketing
	 
	 
	 
	 
	 
	 
	1
	 
	 
	1

	TL4201
	Real Property Management
	 
	 
	 
	 
	 
	 
	2
	 
	 
	2

	TL4211
	Housing and Real Property Legislation
	 
	 
	 
	 
	 
	 
	 
	1
	 
	1

	TL3771
	First Aid in Industry
	 
	 
	 
	 
	1
	 
	 
	 
	 
	1

	TL3655
	Production Technology Alternating Course 1
	 
	 
	 
	 
	 
	 
	 
	2
	 
	2

	TL3656
	Production Technology Alternating Course 2
	 
	 
	 
	 
	 
	 
	 
	2
	 
	2

	BACHELOR’S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	5
	5
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	
	
	
	
	
	
	
	
	
	160

	Option of Water Resources and Environmental Engineering

	SPECIAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	
	
	
	31

	TL3651
	Environmental Physics
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL4701
	Geotechnical Constructions
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	TL3591
	Cleaning of Polluted Land Areas
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL3931
	Quarry Technics
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL3252
	Hydromechanics and Water Resources Engineering
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 


	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	TL3831
	Water Use
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL3861
	Water Protection and Repairing
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL3241
	Constructions in Water Resources Management
	 
	 
	 
	 
	 
	 
	2
	2
	 
	 

	TL3821
	Water Treatment Engineering
	 
	 
	 
	 
	 
	 
	2
	2
	 
	 

	TL4741
	Environmental Legislation
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL4751
	Basics of GIS (Global Information System)
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL4761
	Environmental Planning
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL4771
	Refuse Disposal
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	OPTIONAL STUDIES (Water Resources)
	
	
	
	
	
	
	
	
	
	10

	TL3261
	Water Resources Engineering
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL4781
	Measurements in Water Resources Engineering and Geotechnology
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL3231
	Earth Construction Engineering
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL4291
	Landscape Construction
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL4281
	Community Geotechnics
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	OPTIONAL STUDIES (Environmental Engineering)
	10

	TL4791
	Environmental Microbiology
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL4891
	Advanced Course in Environmental Microbiology
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL4951
	Environmental Chemistry
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	TL4961
	Advanced Course in Environmental Chemistry
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL4971
	Laboratory Exercises in Environmental Chemistry
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	FREE-CHOICE STUDIES (To be chosen 10 cr at the minimum)
	

	TL3501
	Air Protection
	 
	 
	 
	 
	 
	 
	 
	2
	 
	2

	TL4981
	Environmental Measurements
	 
	 
	 
	 
	 
	 
	 
	2
	 
	2

	TL4991
	CAD in Environmental Planning
	 
	 
	 
	 
	 
	 
	2
	 
	 
	2

	TL5181
	Ecology
	 
	 
	 
	 
	 
	 
	2
	 
	 
	2

	TL4285
	Alternating Course in Environmental and Community Engineering 1
	 
	 
	 
	 
	 
	 
	 
	2
	 
	2

	TL4286
	Alternating Course in Environmental and Community Engineering 2
	 
	 
	 
	 
	 
	 
	 
	2
	 
	2

	BACHELOR’S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	5
	5
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	
	
	
	
	
	
	
	
	
	160


	Degree Programme in Information Technology and Telecommunications
	 

	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	GENERAL STUDIES
	80

	TLP001
	Orientation
	1
	 
	 
	 
	 
	 
	 
	 
	 
	1

	TLP321
	Written and Spoken Communication
	 
	 
	 
	 
	1
	1
	 
	 
	 
	 

	TLP322
	Business Communication for Engineers
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 

	TLP021
	Swedish
	 
	2
	 
	 
	 
	 
	 
	 
	 
	2

	TLP031
	English 1
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TLP032
	English 2
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TLP131
	German 1
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TLP132
	German 2
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TLP211
	Mathematics 1
	5
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP212
	Mathematics 2
	 
	3
	 
	 
	 
	 
	 
	 
	 
	 

	TLP213
	Mathematics 3
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TLP051
	Physics 1
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP052
	Physics 2
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TLP057
	Physics 3
	 
	 
	2
	1
	 
	 
	 
	 
	 
	 

	TLP058
	Laboratory Exercises in Physics
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 

	TLP061
	Chemistry
	2
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TLP281
	Use of Information Systems
	2
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TLP081
	Professional Ethics
	 
	 
	 
	1
	 
	 
	 
	 
	 
	1

	TLP091
	Entrepreneurship and Economics
	 
	 
	 
	 
	3
	 
	 
	 
	 
	3

	TLP101
	Leadership
	 
	 
	 
	 
	 
	 
	 
	2
	 
	2

	TLP111
	Basics of Research and Development
	 
	 
	 
	 
	1
	2
	 
	 
	 
	3

	TLP122
	Environmental Engineering in Electronics Industry
	1
	 
	 
	 
	 
	 
	 
	 
	 
	1

	TL5001
	Technical Documentation
	 
	2
	 
	 
	 
	 
	 
	 
	 
	2

	TL5011
	Electrical Safety
	1
	 
	 
	 
	 
	 
	 
	 
	 
	1

	TL5021
	Mathematical Tools
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL5022
	Basics of Systems Theory
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL5051
	Electrical Circuit Theory 1
	 
	 
	3
	1
	 
	 
	 
	 
	 
	 

	TL5053
	Laboratory Exercises in Electrical Circuit Theory
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 

	TL5052
	Electrical Circuit Theory 2
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TLP533
	Compiler Language Programming 1
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TL5301
	Compiler Language Programming 2
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TL5302
	Object-oriented Programming
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL5221
	Telecommunication Systems
	 
	 
	 
	2
	 
	 
	 
	 
	 
	2

	TL5081
	Electronics 1
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL5082
	Electronics 2
	 
	 
	 
	3
	 
	 
	 
	 
	 
	 

	TL5201
	Basics of Digital Circuits
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TL5202
	Programmable Devices
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TL5203
	Microcomputer Technology
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL5401
	Measurement Engineering in Electronics
	 
	 
	 
	2
	 
	 
	 
	 
	 
	2

	TL5361
	Time Discrete Systems
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL5362
	DSP-Algorithms
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	Option of Electronics Design

	SPECIAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	
	
	
	20

	TL5231
	Signal Theory
	 
	 
	 
	 
	2
	1
	 
	 
	 
	 

	TL5111
	Applied Electronics
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	TL5121
	CAE in Electronics
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	TL5122
	Device Planning
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL5123
	Power Electronics
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	TL5541
	Laboratory Exercises in Electronics
	 
	 
	1
	1
	 
	1
	 
	 
	 
	 

	TL5502
	Laboratory Exercises in Digital Circuits
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TL5503
	Laboratory Exercises in Digital Signal Processing
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 

	TL5524
	Laboratory Exercises in Electronics Measurement Engineering
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 

	TL5124
	Laboratory Exercises in Power Electronics
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	TL5545
	Laboratory Exercises in Telecommunication Technology
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 


	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	OPTIONAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	
	
	
	20

	To be chosen two modules of 10 cr from
the following:
	
	
	
	
	
	
	
	
	
	

	Digital Planning

	TL7061
	Advanced Course in Digital Technology
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL6611
	Signal Processors
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL7051
	Bus Technologies
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL5571
	Laboratory Exercises in Digital Design
	 
	 
	 
	 
	 
	 
	4
	 
	 
	 

	Microelectronics

	TL6901
	VHDL-language
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL6911
	Semiconductor Technology
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL6991
	ASIC Design
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL6931
	RF-ASIC
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL5546
	Laboratory Exercises in Microelectronics
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	Production Technologies of Electronics

	TL7311
	Basic Processes in Production of Semiconductors
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL7331
	Production Technologies of PW- and Ceramic Boards
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL7351
	Methods of Assembly and Protection of Semiconductors
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	TL7371
	Clean Room Technics and Layout Principles
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL7391
	Quality and Reliability in Electronics
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	FREE-CHOICE STUDIES
	
	
	
	
	2
	2
	2
	4
	
	10

	(To be chosen 10 cr)
	
	
	
	
	
	
	
	
	
	

	PROJECT STUDIES
	
	
	
	
	
	
	
	
	
	*20

	Project 1
	
	
	
	
	*6
	
	
	
	
	

	Project 2
	
	
	
	
	
	*6
	
	
	
	

	Project 3
	
	
	
	
	
	
	*8
	
	
	

	BACHELOR’S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	
	10
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	16
	17
	19
	18
	19
	18
	17
	16
	
	160

	Option of Measurement and Testing Systems

	SPECIAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	
	
	
	20

	TL2261
	Electronics Production Engineering
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL5031
	Control Theory
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	TL5421
	Measurement Systems
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL5451
	Automation Engineering 1
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	TL5271
	Electric Power Engineering
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL5501
	Laboratory Exercises in Electronics
	 
	 
	1
	1
	 
	 
	 
	 
	 
	 

	TL5502
	Laboratory Exercises in Digital Circuits
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TL5503
	Laboratory Exercises in Digital Signal Processing
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 

	TL5504
	Laboratory Exercises in Measurement Engineering
	 
	 
	 
	 
	1
	1
	 
	 
	 
	 

	TL5505
	Laboratory Exercises in Electric Power Engineering
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	TL5506
	Laboratory Exercises in Automation Engineering
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	OPTIONAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	
	
	
	20

	To be chosen two modules of 10 cr from
the following:
	
	
	
	
	
	
	
	
	
	

	Electronics Production

	TL6021
	Programmable Controllers
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL6091
	Mechanics and Materials in Electronics
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL6101
	Production Planning and Control
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	TL6051
	Shielding in Electronics
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	TL5518
	Laboratory Exercises in Electronics Production Technology
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	Measurement Engineering

	TL5111
	Applied Electronics
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	TL6301
	Measurement and Testing Engineering
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL5122
	Device Planning
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL5125
	Laboratory Exercises in Measurement Engineering
	 
	 
	 
	 
	1
	1
	 
	 
	 
	 

	Telecommunication Networks

	TL7201
	Telecommunications Network Technologies
	 
	 
	 
	 
	 
	 
	3
	 
	 
	 

	TL7201EN
	Telecommunications Network Technologies
	 
	 
	 
	 
	 
	 
	3
	 
	 
	 

	TL7431
	Computer Networks
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	TL7451
	Cellular Networks
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 

	TL7451EN
	Cellular Networks
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 

	TL5526
	Laboratory Exercises in Telecommunication Networks
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	FREE-CHOICE STUDIES
	
	
	
	
	2
	2
	2
	4
	
	10

	(To be chosen 10 cr)
	
	
	
	
	
	
	
	
	
	

	PROJECT STUDIES
	
	
	
	
	
	
	
	
	
	*20

	Project 1
	
	
	
	
	*6
	
	
	
	
	

	Project 2
	
	
	
	
	
	*7
	
	
	
	

	Project 3
	
	
	
	
	
	
	*7
	
	
	

	BACHELOR’S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	2
	8
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	16
	17
	19
	18
	19
	16
	17
	18
	
	160

	Option of Embedded Systems

	SPECIAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	
	
	
	20

	TL5381
	Software Engineering
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL5393
	Software Development for Palm-Top Computers
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL5321
	Operating Systems
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	TL5331
	Computer Systems
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL5341
	Data Base Systems
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL5501
	Laboratory Exercises in Electronics
	 
	 
	1
	1
	 
	 
	 
	 
	 
	 

	TL5502
	Laboratory Exercises in Digital Circuits
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TL5503
	Laboratory Exercises in Digital Signal Processing
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 

	TL5524
	Laboratory Exercises in Electronics Measurement Engineering
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 

	TL5535
	Laboratory Exercises in Software Engineering
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 

	TL5536
	Laboratory Exercises in Computer Engineering
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	OPTIONAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	
	
	
	20

	To be chosen two modules of 10 cr from 
the following:
	
	
	
	
	
	
	
	
	
	

	Real Time Systems

	TL6601
	Embedded Software Applications
	 
	 
	 
	 
	 
	 
	2
	2
	 
	 

	TL6611
	Signal Processors
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL7081
	Embedded Systems Design
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL5537
	Laboratory Exercises in Real Time Systems
	 
	 
	 
	 
	 
	 
	1
	1
	 
	 

	Telecommunications Networks

	TL7201
	Telecommunications Network Technologies
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL7201EN
	Telecommunications Network Technologies
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL7431
	Computer Networks
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL7451
	Cellular Networks
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 

	TL7451EN
	Cellular Networks
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 

	TL5526
	Laboratory Exercises in Telecommunication Networks
	 
	 
	 
	 
	 
	 
	1
	1
	 
	 


	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	Software Design

	TL6631
	Telecommunication Software Engineering
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL6631EN
	Telecommunication Software Engineering
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL6641
	Java Programming
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL6641EN
	Java Programming
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL6651
	Windows Programming
	 
	 
	 
	 
	 
	 
	3
	 
	 
	 

	TL5538
	Laboratory Exercises in Software Design
	 
	 
	 
	 
	 
	 
	1
	1
	 
	 

	Multimedia

	TL7361
	Multimedia Technology
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	TL7361EN
	Multimedia Technology
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	TL7421
	UNIX
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL6641
	Java Programming
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL6641EN
	Java Programming
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL2391
	Technical Documentation
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	TL5539
	Laboratory Exercises in Multimedia
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	FREE-CHOICE STUDIES
	
	
	
	
	2
	2
	2
	4
	
	10

	(To be chosen 10 cr)
	
	
	
	
	
	
	
	
	
	

	BACHELOR’S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	4
	6
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	16
	17
	19
	18
	19
	17
	16
	18
	
	160

	Option of Telecommunications Engineering

	SPECIAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	
	
	
	20

	TL5231
	Signal Theory
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	TL5241
	Transmission Technology
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL5111
	Applied Electronics
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	TL5121
	CAE in Electronics
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	TL5541
	Laboratory Exercises in Electronics
	 
	 
	1
	1
	1
	 
	 
	 
	 
	 

	TL5502
	Laboratory Exercises in Digital Circuits
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TL5503
	Laboratory Exercises in Digital Signal Processing
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 

	TL5524
	Laboratory Exercises in Electronics Measurement Engineering
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 

	TL5525
	Laboratory Exercises in Telecommunication Technology
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	OPTIONAL PROESSIONAL STUDIES
	
	
	
	
	
	
	
	
	
	20

	To be chosen two modules of 10 cr from
the following:
	
	
	
	
	
	
	
	
	
	

	Microelectronics

	TL6901
	VHDL-language
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL6911
	Semiconductor Technology
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL6991
	ASIC Design
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL6931
	RF-ASIC
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL5546
	Laboratory Exercises in Microelectronics
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	Radio Technology

	TL7231
	Electromagnetic Fields and EMC
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL7241
	High Frequency Engineering
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 

	TL7241EN
	High Frequency Engineering (RF-Circuits, Theory and Design)
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 

	TL7251
	Receiver Systems Design
	 
	 
	 
	 
	 
	 
	3
	 
	 
	 

	TL7251EN
	Receiver Systems Design
	 
	 
	 
	 
	 
	 
	3
	 
	 
	 

	TL5527
	Laboratory Exercises in Radio Technology
	 
	 
	 
	 
	 
	 
	1
	1
	 
	 

	Telecommunications Networks

	TL7201
	Telecommunications Network Technologies
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL7201EN
	Telecommunications Network Technologies
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL7431
	Computer Networks
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL7451
	Cellular Networks
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 

	TL7451EN
	Cellular Networks
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 

	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	TL5526
	Laboratory Exercises in Telecommunication Networks
	 
	 
	 
	 
	 
	 
	1
	1
	 
	 

	Computer Networks

	TL5212
	Fundamentals of Computer Networks (CNA I)
	 
	 
	 
	 
	 
	 
	3
	 
	 
	 

	TL5252
	Router Networks (CNA II)
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL7461
	Internetworking Technologies
(CNA III)
	 
	 
	 
	 
	 
	 
	 
	3
	 
	 

	TL7491
	Wide Area Networks (CNA IV)
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	FREE-CHOICE STUDIES
	
	
	
	
	2
	2
	2
	4
	
	10

	(To be chosen 10 cr)
	
	
	
	
	
	
	
	
	
	

	PROJECT STUDIES
	
	
	
	
	
	
	
	
	
	*20

	Project 1
	
	
	
	
	*6
	
	
	
	
	

	Project 2
	
	
	
	
	
	*6
	
	
	
	

	Project 3
	
	
	
	
	
	
	*8
	
	
	

	BACHELOR’S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	2
	8
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	16
	17
	19
	18
	19
	20
	13
	18
	
	160


	Degree Programme in Laboratory Sciences
	 

	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	GENERAL STUDIES
	88

	TLP001
	Orientation
	1
	 
	 
	 
	 
	 
	 
	 
	 
	1

	TLP011
	Finnish and Communication
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TLP515
	English and Communication 1
	1
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TLP512
	English and Communication 2
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 

	TLP521
	Swedish and Communication
	 
	 
	 
	 
	1
	1
	 
	 
	 
	 

	TLP531
	Administration and Entrepreneurship
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	TLP541
	Basics of Research and Project Work
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TLP551
	Statistical Methods
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TLP141
	Information Technology and Digital Communications
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP561
	General Chemistry
	2
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TLP562
	Organic Chemistry 1
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP621
	Analytical Chemistry
	2
	3
	 
	 
	 
	 
	 
	 
	 
	 

	TLP583
	Physics 1
	1
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TLP582
	Physics 2
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TLP624
	Laboratory Techniques
	3
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP603
	Mathematics I
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP602
	Mathematics 2
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TLP627
	Process Engineering
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL9501
	Inorganic Chemistry
	 
	 
	3
	 
	 
	 
	 
	 
	 
	 

	TL9741
	Organic Chemistry 2
	 
	 
	4
	 
	 
	 
	 
	 
	 
	 

	TL9742
	Organic Chemistry 3
	 
	 
	 
	3
	 
	 
	 
	 
	 
	 

	TL9521
	Physical Chemistry
	 
	 
	 
	3
	 
	 
	 
	 
	 
	 

	TL9743
	Environmental Chemistry
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL9744
	Chromatography 1
	 
	 
	3
	 
	 
	 
	 
	 
	 
	 

	TL9745
	Chromatography 2
	 
	 
	 
	4
	 
	 
	 
	 
	 
	 

	TL9746
	Spectrometry 1
	 
	5
	 
	 
	 
	 
	 
	 
	 
	 

	TL9747
	Spectrometry 2
	 
	 
	3
	 
	 
	 
	 
	 
	 
	 

	TL9531
	Biochemistry 1
	 
	 
	 
	3
	 
	 
	 
	 
	 
	 

	TL9661
	Biochemistry 2
	 
	 
	 
	 
	4
	 
	 
	 
	 
	 

	TL9748
	Microbiology 1
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL9651
	Microbiology 2
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL9571
	Laboratory Information Management
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TL9583
	Quality in Laboratory Practice 1
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TL9582
	Quality in Laboratory Practice 2
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL9593
	Professional Flow
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 

	TL9603
	Laboratory Safety
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP501
	Basics in Security Education
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 

	OPTIONAL PROFESSIONAL STUDIES
	12

	Option of Laboratory Analytics
	

	TL5701
	Synthetic Chemistry
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL5702
	Instrumental Methods of Analysis 1
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL5703
	Instrumental Methods of Analysis 2
	 
	 
	 
	 
	 
	 
	3
	 
	 
	 

	Option of Biotechnology
	

	TL5704
	Processes of Biotechnology
	 
	 
	 
	 
	 
	4
	 
	 
	 
	 

	TL5705
	Methods of Genetechnology
	 
	 
	 
	 
	 
	 
	4
	 
	 
	 

	GENERAL OPTIONAL STUDIES
	
	
	
	
	
	4
	
	
	
	

	To be chosen 4 cr from the following
	

	TL5706
	Food Analysis
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL5707
	Food Microbiology
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL5708
	Environmental Analysis
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL5709
	Environmental Microbiology
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL5710
	Industrial Chemistry
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL5711
	Project Work
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL5712
	Optional Course in Laboratory Sciences
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL5713
	Professional Flow 2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	TL5714
	Basics of Immunology
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	TL5715
	Basics of Cell Culture
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	TL5716
	Information Search
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1


	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	BACHELOR’S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	 10
	 
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	
	
	
	
	 
	 
	20

	FREE-CHOICE STUDIES
	
	
	
	 2
	 2
	 4
	 2
	
	
	10

	TOTAL
	
	
	
	
	
	
	
	
	
	140


	Degree Programme in Mechanical and Production Engineering
	 

	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	GENERAL STUDIES
	 
	 
	 
	 
	 
	 
	 
	 
	 
	54

	TLP371
	Mathematics 1
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP372
	Mathematics 2
	 
	3
	 
	 
	 
	 
	 
	 
	 
	 

	TLP373
	Applied Mathematics 1
	 
	 
	3
	 
	 
	 
	 
	 
	 
	 

	TLP374
	Applied Mathematics 2
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TLP051
	Physics 1
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP171
	Physics 2
	 
	2
	1
	 
	 
	 
	 
	 
	 
	 

	TLP172
	Physics 3
	 
	 
	1
	1
	 
	 
	 
	 
	 
	 

	TLP053
	Laboratory Exercises in Physics
	 
	1
	1
	 
	 
	 
	 
	 
	 
	 

	TLP061
	Chemistry
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TLP321
	Written and Spoken Communication
	1
	 
	1
	 
	 
	 
	 
	 
	 
	 

	TLP322
	Business Communication for Engineers
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 

	TLP323
	Research Communication
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 

	TLP021
	Swedish
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP031
	English 1
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TLP032
	English 2
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TLP131
	German 1
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TLP132
	German 2
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TLP071
	Use of Information Systems
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP072
	Application Software
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TLP421
	Introduction to Project Working
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP422
	Introduction to Project Working
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP291
	Entrepreneurship and Economics
	1
	1
	 
	1
	 
	 
	 
	 
	 
	 

	TLP101
	Leadership
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TLP423
	Basics of R & D
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL1081
	Technical Drawings
	1
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TL1082
	CAD 1
	 
	1
	2
	 
	 
	 
	 
	 
	 
	 

	TL1041
	Manufacturing Engineering 1
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TL1061
	Construction Materials
	2
	1
	 
	 
	 
	 
	 
	 
	 
	 

	Projects
	
	
	
	
	
	
	
	
	
	

	Basic Project
	
	“I”
	
	
	
	
	
	
	
	

	Product Development Project
	
	
	
	“II”
	
	
	
	
	
	

	Option of Machine Automation Engineering

	SPECIAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	
	
	
	56

	TL1031
	Introduction to Programming (C)
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL1022
	Knowledge Technology
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 

	TL1085
	CAD 2
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1042
	Manufacturing Engineering 2
	 
	1
	2
	 
	 
	 
	 
	 
	 
	 

	TL1101
	Structural Statics
	1
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TL1102
	Planning of Mechanics
	 
	 
	 
	 
	 
	2
	2
	 
	 
	 

	TL1121
	Strength of Materials
	 
	 
	3
	2
	 
	 
	 
	 
	 
	 

	TL1141
	Machine Elements
	 
	 
	 
	2
	2
	 
	 
	 
	 
	 

	TL1142
	Mechanization Units
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL1161
	Pneumatics
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	TL1162
	Hydraulics
	 
	 
	 
	 
	2
	2
	 
	 
	 
	 

	TL1241
	Quality Engineering
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL1411
	Product Development
	 
	 
	 
	 
	2
	3
	 
	 
	 
	 

	TL1181
	Basics of Electronics
	 
	 
	 
	3
	 
	 
	 
	 
	 
	 

	TL1201
	Electric Drives
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1202
	Electrification of Devices
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL1182
	Computer Engineering
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1221
	Sensor Technology
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1222
	Control Systems
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL1223
	Control Buses
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 

	Projects
	
	
	
	
	
	
	
	
	
	

	Planning Project
	
	
	
	
	
	“III”
	
	
	
	

	OPTIONAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	4
	6
	
	10

	To be chosen 10 cr from the following
	
	
	
	
	
	
	
	
	
	

	TL2021
	Mechatronics
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3

	TL2041
	Advanced Course in Hydraulics
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2061
	Choosing of Actuators
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3

	TL2081
	CAD-Applications
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2101
	Information Networks in Automation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2151
	Control Systems, Advanced Course
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3

	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	TL2141
	Control Automation Systems
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2161
	Electronics Measurements
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2181
	Advanced Course in Manufacturing Engineering
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2764
	Production Automation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2773
	Production Control
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2231
	Plant Simulation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2241
	Advanced Course in Product Development
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2261
	Electronics Production Engineering
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2271
	Fine Mechanics
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2281
	Quality Control
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2321
	Prototype Engineering
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2341
	Plastic Product Engineering
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2361
	Finite Element Method (FEM)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2401
	Training for Entrepreneurship
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2232
	Optional CAD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	FREE-CHOICE STUDIES
	
	
	
	
	
	
	
	
	
	10

	BACHELOR’S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	 
	 
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	
	
	
	
	
	
	
	
	
	160

	Option of Vehicle and Transportation Engineering

	SPECIAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	
	
	
	56

	TL1085
	CAD 2
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1043
	Manufacturing Engineering 2
	 
	1
	1
	 
	 
	 
	 
	 
	 
	 

	TL1101
	Structural Statics
	1
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TL1461
	Dynamics
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL1121
	Strength of Materials
	 
	 
	3
	2
	 
	 
	 
	 
	 
	 

	TL1141
	Machine Elements
	 
	 
	 
	2
	2
	 
	 
	 
	 
	 

	TL1162
	Hydraulics
	 
	 
	 
	 
	2
	2
	 
	 
	 
	 

	TL1501
	Pneumatics
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1521
	Electrical Equipment in Automotives
	 
	 
	2
	1
	 
	 
	 
	 
	 
	 

	TL1525
	Automotive Electronics 1
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1523
	Automotive Electronics 2
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL1546
	Automobile and Environment
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 

	TL1541
	Basics of Automotive Engineering
	 
	 
	2
	2
	 
	 
	 
	 
	 
	 

	TL1542
	Car Engineering 1
	 
	 
	 
	1
	3
	 
	 
	 
	 
	 

	TL1551
	Automotive Engineering 2
	 
	 
	 
	 
	 
	3
	2
	 
	 
	 

	TL1552
	Laboratory Tests in Automotive Engineering
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL2421
	Basics of Logistics
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1601
	Internal Combustion Engines 1
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1602
	Internal Combustion Engines 1
	 
	 
	 
	 
	 
	3
	1
	 
	 
	 

	Projects
	
	
	
	
	
	
	
	
	
	

	Trimming of a rally car
	
	
	
	
	
	“III”
	
	
	
	

	OPTIONAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	4
	6
	
	10

	To be chosen 10 cr from the following
	
	
	
	
	
	
	
	
	
	

	TL2041
	Advanced Course in Hydraulics
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2081
	CAD-Applications
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2281
	Quality Control
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2361
	Finite Element Method (FEM)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2371
	Advanced Course in English
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2381
	Advanced Course in German
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2401
	Training for Entrepreneurship
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2441
	Planning and Optimisation of Transportations
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2451
	International Transportations
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2491
	Car Sales and Marketing
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2511
	Laboratory Tests in Automotive Engineering 2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2531
	Chassis Engineering
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2541
	Garage Engineering
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2232
	Optional CAD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2561
	Periodic Technical Inspection of Heavy Vehicles
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2


	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	TL2571
	Periodic Technical Inspection of
Light Vehicles
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2582
	Transportation Economics
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL1921
	Maintenance 1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2601
	Refinement of Catalyst
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2631
	Purchases and Subcontracting
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2861
	Fuel and Lubricants
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2535
	Electronics of Heavy Vehicles
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	FREE-CHOICE STUDIES
	
	
	
	
	
	
	
	
	
	10

	BACHELOR’S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	 
	 
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	
	
	
	
	
	
	
	
	
	160

	Option of Production Technology and Logistics in Electronics

	SPECIAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	
	
	
	60

	TL1031
	Introduction to Programming (C)
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL1022
	Knowledge Technology
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 

	TL1042
	Manufacturing Engineering 2
	 
	1
	2
	 
	 
	 
	 
	 
	 
	 

	TL2741
	Mechanics and Strength of Materials
	 
	2
	1
	 
	 
	 
	 
	 
	 
	 

	TL2742
	Machines and Mechanisms
	 
	 
	2
	2
	 
	 
	 
	 
	 
	 

	TL2751
	Basics of Electronics
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL1182
	Computer Engineering
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL2752
	Electricity of Production
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL2761
	Packaging and Joining Technologies
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL2762
	Production Methods
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL2763
	Quality and Reliability
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL1921
	Maintenance 1
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL2764
	Production Automation
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL2421
	Basics of Logistics
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL2631
	Purchases and Subcontracting
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL2771
	Sensors and Control Systems
	 
	 
	 
	 
	2
	 
	1
	 
	 
	 

	TL2772
	Production Planning
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL2773
	Production Control
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	Project Training
	
	
	
	
	
	20
	
	
	
	20

	OPTIONAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	4
	2
	
	6

	To be chosen 6 cr from the following
	
	
	
	
	
	
	
	
	
	

	TL2161
	Electronics Measurements
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2181
	Advanced Course in Manufacturing Engineering
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2231
	Plant simulation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2271
	Fine Mechanics
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2341
	Plastic Product Engineering
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2401
	Training for Entrepreneurship
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2441
	Planning and Optimisation of Transportations
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2582
	Transportation Economics
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2621
	Fault Protection and Screening
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2651
	Thin Sheet Technology
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2681
	Project Planning
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2691
	Electronics English
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL3361
	Basics of Japanese
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL3371
	Advanced Course in Japanese
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL3381
	Basics of Chinese
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	FREE-CHOICE STUDIES
	
	
	
	
	
	
	
	
	
	10

	BACHELOR’S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	 
	 
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	
	
	
	
	
	
	
	
	
	160

	Option of Energy Technology

	SPECIAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	
	
	
	60

	TL1085
	CAD 2
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1042
	Manufacturing Engineering 2
	 
	1
	2
	 
	 
	 
	 
	 
	 
	 

	TL1101
	Structural Statics
	1
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TL1102
	Planning of Mechanics
	 
	 
	 
	 
	 
	2
	2
	 
	 
	 

	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	TL1121
	Strength of Materials
	 
	 
	3
	2
	 
	 
	 
	 
	 
	 

	TL1141
	Machine Elements
	 
	 
	 
	2
	2
	 
	 
	 
	 
	 

	TL4421
	Electrical Engineering
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL4581
	Automation Engineering
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL1162
	Hydraulics
	 
	 
	 
	 
	2
	2
	 
	 
	 
	 

	TL1861
	Thermodynamics
	 
	 
	2
	2
	 
	 
	 
	 
	 
	 

	TL1862
	Flow Engineering
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL1863
	Heat Transfer Engineering
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL1881
	Energy Plants
	 
	 
	 
	 
	 
	4
	 
	 
	 
	 

	TL1981
	Steam Boilers
	 
	 
	 
	 
	5
	 
	 
	 
	 
	 

	TL4641
	Refrigeration Technology
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1884
	Mechanical Engineering 1
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1885
	Mechanical Engineering 2
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL1921
	Maintenance 1
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1922
	Maintenance 2
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	Projects
	
	
	
	
	
	
	
	
	
	

	Planning Project
	
	
	
	
	
	“III”
	
	
	
	

	OPTIONAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	4
	6
	
	10

	To be chosen 10 cr from the following
	
	
	
	
	
	
	
	
	
	

	TL1601
	Internal Combustion Engines 1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2081
	CAD-Applications
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2041
	Advanced Course in Hydraulics
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2361
	Finite Element Method (FEM)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2371
	Advanced Course in English
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2381
	Advanced Course in German
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2401
	Training for Entrepreneurship
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2601
	Refinement of Catalyst
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2821
	Industrial Pipeworks
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2831
	District Heating
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2841
	Maintenance 3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2881
	Welding Engineering
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL1501
	Pneumatics
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL3881
	Applied Mathematics 3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL4351
	Laboratory Exercises in Energy Engineering
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	FREE-CHOICE STUDIES
	
	
	
	
	
	
	
	
	
	10

	BACHELOR’S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	 
	 
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	
	
	
	
	
	
	
	
	
	160

	Option of Production Economics

	SPECIAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	
	
	
	56

	TL1075
	Business Strategy
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL1076
	Marketing
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL2401
	Training for Entrepreneurship
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL1077
	Management 2
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL1085
	CAD 2
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1042
	Manufacturing Engineering 2
	 
	1
	2
	 
	 
	 
	 
	 
	 
	 

	TL2281
	Quality Control
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL2772
	Production Planning
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL2773
	Production Control
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL1101
	Structural Statics
	1
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TL1121
	Strength of Materials
	 
	 
	3
	2
	 
	 
	 
	 
	 
	 

	TL1141
	Machine Elements
	 
	 
	 
	2
	2
	 
	 
	 
	 
	 

	TL1142
	Mechanization Units
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL1161
	Pneumatics
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1162
	Hydraulics
	 
	 
	 
	 
	2
	2
	 
	 
	 
	 

	TL1241
	Quality Engineering
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL1411
	Product Development
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1201
	Electric Drives
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL2752
	Electricity of Production
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1222
	Control Systems
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL1174
	Energy Engineering
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL1884
	Mechanical Engineering 1
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1921
	Maintenance 1
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 


	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	Projects
	
	
	
	
	
	
	
	
	
	

	Planning Project
	
	
	
	
	
	“III”
	
	
	
	

	OPTIONAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	4
	6
	
	10

	To be chosen 10 cr from the following
	
	
	
	
	
	
	
	
	
	

	TL2881
	Welding Engineering
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL1301
	Future Materials
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2181
	Advanced Course in Manufacturing Engineering
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2081
	CAD-Applications
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2821
	Industrial Pipeworks
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2764
	Production Automation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2231
	Plant Simulation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2361
	Finite Element Method (FEM)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2421
	Basics of Logistics
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2631
	Purchases and Subcontracting
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2212
	Offer Calculation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2213
	Business Strategy
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2214
	International Marketing
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	FREE-CHOICE STUDIES
	
	
	
	
	
	
	
	
	
	10

	BACHELOR’S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	 
	 
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	
	
	
	
	
	
	
	
	
	160

	Option of Product Development

	SPECIAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	
	
	
	56

	TL1031
	Introduction to Programming (C)
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL1022
	Knowledge Technology
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 

	TL1085
	CAD 2
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1072
	CAD 3
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL1042
	Manufacturing Engineering 2
	 
	1
	2
	 
	 
	 
	 
	 
	 
	 

	TL1121
	Strength of Materials
	 
	 
	3
	2
	 
	 
	 
	 
	 
	 

	TL1141
	Machine Elements
	 
	 
	 
	2
	2
	 
	 
	 
	 
	 

	TL1101
	Structural Statics
	1
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TL1461
	Dynamics
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL1501
	Pneumatics
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1181
	Basics of Electronics
	 
	 
	 
	3
	 
	 
	 
	 
	 
	 

	TL1182
	Computer Engineering
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1201
	Electric Drives
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1221
	Sensor Technology
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL1222
	Control Systems
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL1223
	Control Buses
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 

	TL1241
	Quality Engineering
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL1711
	Product Development
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	TL1712
	Concurrent Engineering
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL2321
	Prototype Engineering
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL2341
	Plastic Product Engineering
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL1244
	Tool Design
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL1245
	Product Cost Analyse
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL2361
	Finite Element Method (FEM)
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	Projects
	
	
	
	
	
	
	
	
	
	

	Product Development Project
	
	
	
	
	
	“III”
	
	
	
	

	OPTIONAL PROFESSIONAL STUDIES
	
	
	
	
	
	
	4
	6
	
	10

	To be chosen 10 cr from the following
	
	
	
	
	
	
	
	
	
	

	TL1321
	Industrial Design
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL1271
	Reliability
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL1281
	Product Development Project
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL1291
	Product Development and Environment
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL1301
	Future Materials
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2021
	Mechatronics
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3

	TL2061
	Choosing of Actuators
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3

	TL2081
	CAD-Applications
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2101
	Information Networks in Automation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2181
	Advanced Course in Manufacturing Engineering
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2


	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	TL2773
	Production Control
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2241
	Advanced Course in Product Development
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2281
	Quality Control
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2391
	Technical Documentation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2401
	Training for Entrepreneurship
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	TL2232
	Optional CAD
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2

	FREE-CHOICE STUDIES
	
	
	
	
	
	
	
	
	
	10

	BACHELOR’S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	 
	 
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	
	
	
	
	
	
	
	
	
	160


	Degree Programme In Medical Engineering
	 

	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	GENERAL STUDIES
	100

	BASIC STUDIES
	11

	TLP001
	Orientation
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TL9121
	Orientation in the Professional Field
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TLP931
	Professional Ethics
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP281
	Use of Information Systems
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TL5001
	Technical Documentation
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TL9141
	Learning and Teaching
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 

	TL9142
	Basics of Educational Technology
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 

	TL9011
	Electrical Safety
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TLP011
	Finnish and Communication
	 
	 
	 
	 
	1
	1
	 
	 
	 
	 

	TLP021
	Swedish
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP031
	English 1
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TLP032
	English 2
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TLP131
	German 1
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TLP132
	German 2
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TLP901
	Mathematics 1
	5
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP902
	Mathematics 2
	 
	3
	 
	 
	 
	 
	 
	 
	 
	 

	TLP051
	Physics 1
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TLP052
	Physics 2
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TLP057
	Physics 3
	 
	 
	2
	1
	 
	 
	 
	 
	 
	 

	TLP058
	Laboratory Exercises in Physics
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 

	TLP921
	Chemistry
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TL9127
	Basic Anatomy And Physiology
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TL9125
	Welfare and Health of Human Being During the Life Course
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL9128
	Social And Health Care Services’ Infrastructure
	 
	3
	 
	 
	 
	 
	 
	 
	 
	 

	TL9126
	Data Protection and Security in Social Services and Health Care
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 

	TLP091
	Entrepreneurship and Economics
	 
	 
	2
	1
	 
	 
	 
	 
	 
	 

	TLP951
	Basics of Project Work
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 

	TLP111
	Basics of Research and Development
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL9151
	Ergonomics for the Designer
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 

	TL9161
	Official Requirements of Medical Devices
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 

	TL9291
	Electrical Circuit Theory
	 
	 
	3
	1
	 
	 
	 
	 
	 
	 

	TL9292
	Electrical Circuit Theory, Laborations
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 

	TL9271
	Systems Theory
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 

	TL9051
	Electronics
	 
	 
	3
	1
	 
	 
	 
	 
	 
	 

	TL5401
	Measurement Engineering in Electronics
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TLP533
	Compiler Language Programming 1
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TL5301
	Compiler Language Programming 2
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 

	TL5302
	Object-oriented Programming
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL9091
	Programme Production
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 

	TL9093
	Advanced Course in Programme Production
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	TL9131
	Multimedia Technology
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL5221
	Telecommunication Systems
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 

	TL9081
	Signal Theory
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL9101
	Data Transfer Technology 1
	 
	 
	 
	 
	 
	4
	 
	 
	 
	 

	TL9133
	Data Transfer Technology 2
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL9132
	Data Protection and Security in Information Technology
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 

	TL9281
	Digital Circuits and Programmable Devices
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TL5203
	Microcomputer Technology
	 
	2
	 
	 
	 
	 
	 
	 
	 
	 

	TL5502
	Laboratory Exercises in Digital Circuits
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 

	TL9092
	Real-time Systems
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL9134
	Applications for Embedded Systems
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL9071
	Digital Signal Processing
	 
	 
	 
	2
	 
	 
	 
	 
	 
	 


	Study year
	 
	1
	 
	2
	 
	3
	 
	4
	 
	Total

	Term
	1
	2
	3
	4
	5
	6
	7
	8
	 
	cr

	Option of Hospital Technology

	SPECIAL PROFESSIONAL STUDIES
	20

	TL9171
	Digital Image Processing
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 

	TL9181
	Measurement Equipment in Medicine
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 

	TL9191
	Basics of Telemedicine
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 

	TL9201
	Digital Image Processing
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 

	TL9202
	Telemedicine Technology
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	TL9203
	Software Engineering
	 
	 
	 
	 
	1
	1
	 
	 
	 
	 

	TL9204
	Telecommunications Engineering
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL9205
	Physiological Signal Processing
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	TL9221
	Project Work
	 
	 
	 
	 
	2
	2
	2
	 
	 
	 

	FREE-CHOICE STUDIES
	
	
	
	
	
	4
	2
	4
	
	10

	To be chosen 10 cr
	

	BACHELOR’S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	2
	8
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	17
	20
	18
	19
	15
	22
	13
	16
	
	160

	Option of Home Care Technology

	SPECIAL PROFESSIONAL STUDIES
	20

	TL9241
	Client in Open Care and Different Support Measures
	 
	 
	 
	 
	2
	1
	 
	 
	 
	 

	TL9251
	Technology that Supports Independent Living and Self-Care
	 
	 
	 
	 
	 
	 
	2
	 
	 
	 

	TL9261
	Introduction to Gerontechnology
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	TL9211
	Electronic Devices and Equipment of Self-Supportive Health Care
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 

	TL9212
	Telematics Applications
	 
	 
	 
	 
	 
	 
	 
	2
	 
	 

	TL9203
	Software Engineering
	 
	 
	 
	 
	1
	1
	 
	 
	 
	 

	TL9204
	Telecommunications Engineering
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 

	TL9205
	Physiological Signal Processing
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 

	TL9231
	Project Work
	 
	 
	 
	 
	2
	2
	2
	 
	 
	 

	FREE-CHOICE STUDIES
	
	
	
	
	
	4
	2
	4
	
	10

	To be chosen 10 cr
	

	BACHELOR’S THESIS
	10

	TL932Z
	Thesis
	 
	 
	 
	 
	 
	 
	2
	8
	 
	10

	PRACTICAL TRAINING
	20

	TL930Z
	Practical Training
	 
	 
	 
	 
	 
	 
	 
	 
	 
	20

	TOTAL
	17
	20
	18
	19
	15
	21
	14
	16
	
	160


9.2.1 Index of courses instructed in the Degree Programmes

COURSES INSTRUCTED IN ENGLISH

TL6631EN Telecommunication Software Engineering  4.5 ECTS cr (3 Finnish cr)
TL6641EN Java Programming  3 ECTS cr (2 Finnish cr)
TL7201EN Telecommunications Network Technologies  4.5 ECTS cr (3 Finnish cr)
TL7241EN High Frequency Engineering (RF-Circuits, Theory and Design)  4.5 ECTS cr (3 Finnish cr)
TL7251EN Receiver Systems Design  4.5 ECTS cr (3 Finnish cr)
TL7361EN Multimedia Technology  3 ECTS cr (2 Finnish cr)
TL7451EN Cellular Networks 4.5 ECTS cr (3 Finnish cr)
COURSES INSTRUCTED IN FINNISH

Some of the courses can be tailored in English to the exchange students.

TL1022 Knowledge Technology  1.5 ECTS cr (1 Finnish cr)
TL1031 Introduction to Programming (C)  3 ECTS cr (2 Finnish cr)
TL1041 Manufacturing Engineering 1  3 ECTS cr (2 Finnish cr)
TL1042 Manufacturing Engineering 2 4.5 ECTS cr (3 Finnish cr)
TL1043 Manufacturing Engineering 2  3 ECTS cr (2 Finnish cr)
TL1061 Construction Materials  4.5 ECTS cr (3 Finnish cr)
TL1072 CAD 3 3 ECTS cr (2 Finnish cr)
TL1075 Business Strategy 3 ECTS cr (2 Finnish cr)
TL1076 Marketing 3 ECTS cr (2 Finnish cr)
TL1077 Management 2 3 ECTS cr (2 Finnish cr)
TL1081 Technical Drawings  3 ECTS cr (2 Finnish cr)
TL1082 CAD 1 4.5 ECTS cr (3 Finnish cr)
TL1085 CAD 2 3 ECTS cr (2 Finnish cr)
TL1101 Structural Statics  4.5 ECTS cr (3 Finnish cr)
TL1102 Planning of Mechanics  6 ECTS cr (4 Finnish cr)
TL1121 Strength of Materials  7.5 ECTS cr (5 Finnish cr)
TL1141 Machine Elements  6 ECTS cr (4 Finnish cr)
TL1142 Mechanization Units  3 ECTS cr (2 Finnish cr)
TL1151 Basics of HVAC Engineering 7.5 ECTS cr (5 Finnish cr)
TL1161 Pneumatics 4.5 ECTS cr (3 Finnish cr)
TL1162 Hydraulics  6 ECTS cr (4 Finnish cr)
TL1171 Mechanics and Strength of Materials 3 ECTS cr (2 Finnish cr)
TL1174 Energy Engineering 3 ECTS cr (2 Finnish cr)
TL1181 Basics of Electronics  4.5 ECTS cr (3 Finnish cr)
TL1182 Computer Engineering  3 ECTS cr (2 Finnish cr)
TL1201 Electric Drives  3 ECTS cr (2 Finnish cr)
TL1202 Electrification of Devices  4.5 ECTS cr (3 Finnish cr)
TL1221 Sensor Technology  3 ECTS cr (2 Finnish cr)
TL1222 Control Systems  4.5 ECTS cr (3 Finnish cr)
TL1223 Control Buses  1.5 ECTS cr (1 Finnish cr)
TL1241 Quality Engineering  3 ECTS cr (2 Finnish cr)
TL1244 Tool Design 3 ECTS cr (2 Finnish cr)
TL1245 Product Cost Analyse 3 ECTS cr (2 Finnish cr)
TL1271 Reliability 3 ECTS cr (2 Finnish cr)
TL1281 Product Development Project 3 ECTS cr (2 Finnish cr)
TL1291 Product Development and Environment 3 ECTS cr (2 Finnish cr)
TL1301 Future Materials 3 ECTS cr (2 Finnish cr)
TL1321 Industrial Design 3 ECTS cr (2 Finnish cr)
TL1411 Product Development 7.5 ECTS cr (5 Finnish cr)
TL1461 Dynamics 3 ECTS cr (2 Finnish cr)
TL1501 Pneumatics 3 ECTS cr (2 Finnish cr)
TL1521 Electrical Equipment in Automotives 4.5 ECTS cr (3 Finnish cr)
TL1523 Automotive Electronics 2 4.5 ECTS cr (3 Finnish cr)
TL1525 Automotive Electronics 1 3 ECTS cr (2 Finnish cr)
TL1541 Basics of Automotive Engineering  6 ECTS cr (4 Finnish cr)
TL1542 Car Engineering 1  6 ECTS cr (4 Finnish cr)
TL1546 Automobile and Environment  1.5 ECTS cr (1 Finnish cr)
TL1551 Automotive Engineering 2   7.5 ECTS cr (5 Finnish cr)
TL1552 Laboratory Tests in Automotive Engineering  3 ECTS cr (2 Finnish cr)
TL1601 Internal Combustion Engines 1  3 ECTS cr (2 Finnish cr)
TL1602 Internal Combustion Engines 1  6 ECTS cr (4 Finnish cr)
TL1711 Product Development 4.5 ECTS cr (3 Finnish cr)
TL1712 Concurrent Engineering 3 ECTS cr (2 Finnish cr)
TL1861 Thermodynamics 6 ECTS cr (4 Finnish cr)
TL1862 Flow Engineering  3 ECTS cr (2 Finnish cr)
TL1863 Heat Transfer Engineering  3 ECTS cr (2 Finnish cr)
TL1881 Energy Plants  6 ECTS cr (4 Finnish cr)
TL1884 Mechanical Engineering  3 ECTS cr (2 Finnish cr)
TL1885 Mechanical Engineering 2  3 ECTS cr (2 Finnish cr)
TL1921 Maintenance 1 3 ECTS cr (2 Finnish cr)
TL1922 Maintenance 2  3 ECTS cr (2 Finnish cr)
TL1981 Steam Boilers  7.5 ECTS cr (5 Finnish cr)
TL2021 Mechatronics  4.5 ECTS cr (3 Finnish cr)
TL2041 Advanced Course in Hydraulics  3 ECTS cr (2 Finnish cr)
TL2061 Choosing of Actuators  4.5 ECTS cr (3 Finnish cr)
TL2081 CAD-Applications  3 ECTS cr (2 Finnish cr)
TL2101 Information Networks in Automation  3 ECTS cr (2 Finnish cr)
TL2141 Control Automation Systems  3 ECTS cr (2 Finnish cr)
TL2151 Control Systems, Advanced Course  4.5 ECTS cr (3 Finnish cr)
TL2161 Electronics Measurements  3 ECTS cr (2 Finnish cr)
TL2181 Advanced Course in Manufacturing Engineering  3 ECTS cr (2 Finnish cr)
TL2212 Offer Calculation 3 ECTS cr (2 Finnish cr)
TL2213 Business Strategy 3 ECTS cr (2 Finnish cr)
TL2214 International Marketing 3 ECTS cr (2 Finnish cr)
TL2231 Plant Simulation  3 ECTS cr (2 Finnish cr)
TL2232 Optional CAD 3 ECTS cr (2 Finnish cr)
TL2241 Advanced Course in Product Development  3 ECTS cr (2 Finnish cr)
TL2261 Electronics Production Engineering  3 ECTS cr (2 Finnish cr)
TL2271 Fine Mechanics  3 ECTS cr (2 Finnish cr)
TL2281 Quality Control  3 ECTS cr (2 Finnish cr)
TL2321 Prototype Engineering  3 ECTS cr (2 Finnish cr)
TL2341 Plastic Product Engineering  3 ECTS cr (2 Finnish cr)
TL2361 Finite Element Method (FEM)  3 ECTS cr (2 Finnish cr)
TL2371 Advanced Course in English  3 ECTS cr (2 Finnish cr)
TL2381 Advanced Course in German  3 ECTS cr (2 Finnish cr)
TL2391 Technical Documentation  3 ECTS cr (2 Finnish cr)
TL2401 Training for Entrepreneurship  3 ECTS cr (2 Finnish cr)
TL2421 Basics of Logistics  3 ECTS cr (2 Finnish cr)
TL2441 Planning and Optimisation of Transportations  3 ECTS cr (2 Finnish cr)
TL2451 International Transportations  3 ECTS cr (2 Finnish cr)
TL2491 Car Sales and Marketing  3 ECTS cr (2 Finnish cr)
TL2511 Laboratory Tests in Automotive Engineering 2 3 ECTS cr (2 Finnish cr)
TL2531 Chassis Engineering 3 ECTS cr (2 Finnish cr)
TL2535 Electronics of Heavy Vehicles 3 ECTS cr (2 Finnish cr)
TL2541 Garage Engineering 3 ECTS cr (2 Finnish cr)
TL2551 Microstation 3 ECTS cr (2 Finnish cr)
TL2561 Periodic Technical Inspection of Heavy Vehicles  3 ECTS cr (2 Finnish cr)
TL2571 Periodic Technical Inspection of Light Vehicles  3 ECTS cr (2 Finnish cr)
TL2582 Transportation Economics 3 ECTS cr (2 Finnish cr)
TL2601 Refinement of Catalyst  3 ECTS cr (2 Finnish cr)
TL2621 Fault Protection and Screening  3 ECTS cr (2 Finnish cr)
TL2631 Purchases and Subcontracting  3 ECTS cr (2 Finnish cr)
TL2651 Thin Sheet Technology  3 ECTS cr (2 Finnish cr)
TL2681 Project Planning  3 ECTS cr (2 Finnish cr)
TL2691 Electronics English  3 ECTS cr (2 Finnish cr)
TL2741 Mechanics and Strength of Materials 4.5 ECTS cr (3 Finnish cr)
TL2742 Machines and Mechanisms 6 ECTS cr (4 Finnish cr)
TL2751 Basics of Electronics 3 ECTS cr (2 Finnish cr)
TL2752 Electricity of Production 3 ECTS cr (2 Finnish cr)
TL2761 Packaging and Joining Technologies 3 ECTS cr (2 Finnish cr)
TL2762 Production Methods 3 ECTS cr (2 Finnish cr)
TL2763 Quality and Reliability 3 ECTS cr (2 Finnish cr)
TL2764 Production Automation 3 ECTS cr (2 Finnish cr)
TL2771 Sensors and Control Systems 4.5 ECTS cr (3 Finnish cr)
TL2772 Production Planning 3 ECTS cr (2 Finnish cr)
TL2773 Production Control 3 ECTS cr (2 Finnish cr)
TL2821 Industrial Pipe works 3 ECTS cr (2 Finnish cr)
TL2831 District Heating 3 ECTS cr (2 Finnish cr)
TL2841 Maintenance 3 3 ECTS cr (2 Finnish cr)
TL2861 Fuel and Lubricants  3 ECTS cr (2 Finnish cr)
TL2881 Welding Engineering 3 ECTS cr (2 Finnish cr)
TL3022 Strength of Materials 4.5 ECTS cr (3 Finnish cr)
TL3044 Basics of Steel Structures 3 ECTS cr (2 Finnish cr)
TL3051 Basics of Geotechnical Engineering 3 ECTS cr (2 Finnish cr)
TL3064 Basics of Housing Construction 6 ECTS cr (4 Finnish cr)
TL3103 Basics of Road Construction Engineering and Traffic Engineering 3 ECTS cr (2 Finnish cr)
TL3231 Earth Construction Engineering 3 ECTS cr (2 Finnish cr)
TL3241 Constructions in Water Resources Management 6 ECTS cr (4 Finnish cr)
TL3252 Hydromechanics and Water Resources Engineering 3 ECTS cr (2 Finnish cr)
TL3261 Water Resources Engineering 3 ECTS cr (2 Finnish cr)
TL3321 Basics of Housing Construction 3 ECTS cr (2 Finnish cr)
TL3351 Basics of Water Resources Engineering 3 ECTS cr (2 Finnish cr)
TL3352 Planning of Water and Sewage Pipes 3 ECTS cr (2 Finnish cr)
TL3361 Basics of Japanese 3 ECTS cr (2 Finnish cr)
TL3371 Advanced Course in Japanese  3 ECTS cr (2 Finnish cr)
TL3381 Basics of Chinese 3 ECTS cr (2 Finnish cr)
TL3391 Basics of Equipment Technique 4.5 ECTS cr (3 Finnish cr)
TL3392 Construction Machines 1.5 ECTS cr (1 Finnish cr)
TL3461 Statically Determined Structures 4.5 ECTS cr (3 Finnish cr)
TL3462 Basics of Statics 3 ECTS cr (2 Finnish cr)
TL3471 Basics of Structure Planning  3 ECTS cr (2 Finnish cr)
TL3472 Basics of Concrete Structures 3 ECTS cr (2 Finnish cr)
TL3473 Basics of Wood Structures 3 ECTS cr (2 Finnish cr)
TL3481 Basics of Construction Measurements 3 ECTS cr (2 Finnish cr)
TL3482 Basics of Environmental Engineering 3 ECTS cr (2 Finnish cr)
TL3483 Basics of Environmental Planning 3 ECTS cr (2 Finnish cr)
TL3491 Building Physics 3 ECTS cr (2 Finnish cr)
TL3501 Air Protection 3 ECTS cr (2 Finnish cr)
TL3591 Cleaning of Polluted Land Areas 3 ECTS cr (2 Finnish cr)
TL3651 Environmental Physics 3 ECTS cr (2 Finnish cr)
TL3655 Production Technology Alternating Course 1 3 ECTS cr (2 Finnish cr)
TL3656 Production Technology Alternating Course 2 3 ECTS cr (2 Finnish cr)
TL3662 Basics of Foundation Engineering 3 ECTS cr (2 Finnish cr)
TL3671 Construction Business Economics 3 ECTS cr (2 Finnish cr)
TL3681 Production Planning and Control 4.5 ECTS cr (3 Finnish cr)
TL3691 Cost Management and Control 3 ECTS cr (2 Finnish cr)
TL3731 Railroad Construction 3 ECTS cr (2 Finnish cr)
TL3751 3D-Planning and Visualization 3 ECTS cr (2 Finnish cr)
TL3761 Introduction to Programming 3 ECTS cr (2 Finnish cr)
TL3771 First Aid in Industry 1.5 ECTS cr (1 Finnish cr)
TL3781 Structure Planning Application Software 3 ECTS cr (2 Finnish cr)
TL3791 Export Construction 3 ECTS cr (2 Finnish cr)
TL3821 Water Treatment Engineering 6 ECTS cr (4 Finnish cr)
TL3831 Water Use 3 ECTS cr (2 Finnish cr)
TL3861 Water Protection and Repairing 3 ECTS cr (2 Finnish cr)
TL3871 Basics of Construction Design 1.5 ECTS cr (1 Finnish cr)
TL3881 Applied Mathematics 3  3 ECTS cr (2 Finnish cr)
TL3891 Practical Training 1 10.5 ECTS cr (7 Finnish cr)
TL3892 Practical Training 2 10.5 ECTS cr (7 Finnish cr)
TL3893 Practical Training 3 9 ECTS cr (6 Finnish cr)
TL3931 Quarry Technics 3 ECTS cr (2 Finnish cr)
TL3941 EDP in Building Production 3 ECTS cr (2 Finnish cr)
TL3951 Marketing 1.5 ECTS cr (1 Finnish cr)
TL3972 Product Type Based Building Design 3 ECTS cr (2 Finnish cr)
TL4141 Heating Engineering 1 4.5 ECTS cr (3 Finnish cr)
TL4142 Heating Engineering 2 3 ECTS cr (2 Finnish cr)
TL4143 Heating Engineering 3 3 ECTS cr (2 Finnish cr)
TL4151 Air Conditioning Engineering 1 3 ECTS cr (2 Finnish cr)
TL4152 Air Conditioning Engineering 2 3 ECTS cr (2 Finnish cr)
TL4153 Air Conditioning Engineering 3 4.5 ECTS cr (3 Finnish cr)
TL4161 Measurement Engineering 3 ECTS cr (2 Finnish cr)
TL4171 Measurements in Heating, Plumbing and Air Conditioning Plants 3 ECTS cr (2 Finnish cr)
TL4181 Condition Survey in Heating-, Piping- and Ventilation Systems 3 ECTS cr (2 Finnish cr)
TL4191 Design of Heating, Plumbing and Ventilation 30 ECTS cr (20 Finnish cr)
TL4201 Real Property Management 3 ECTS cr (2 Finnish cr)
TL4202 Maintenance of Heating, Plumbing and Ventilation 30 ECTS cr (20 Finnish cr)
TL4211 Housing and Real Property Legislation 1.5 ECTS cr (1 Finnish cr)
TL4212 Contracting in Heating, Plumbing and Ventilation 30 ECTS cr (20 Finnish cr)
TL4221 Road Technics 9 ECTS cr (6 Finnish cr)
TL4222 Advanced Course in Road Technics 4.5 ECTS cr (3 Finnish cr)
TL4231 Street Technics 3 ECTS cr (2 Finnish cr)
TL4241 Traffic Engineering 3 ECTS cr (2 Finnish cr)
TL4242 Advanced Course in Traffic Technics 3 ECTS cr (2 Finnish cr)
TL4251 Pavements and Maintenance 3 ECTS cr (2 Finnish cr)
TL4261 Highway Planning 3 ECTS cr (2 Finnish cr)
TL4271 Computer Based Highway Design 3 ECTS cr (2 Finnish cr)
TL4281 Community Geotechnics 3 ECTS cr (2 Finnish cr)
TL4285 Alternating Course in Environmental and Community Engineering 1 3 ECTS cr (2 Finnish cr)
TL4286 Alternating Course in Environmental and Community Engineering 2 3 ECTS cr (2 Finnish cr)
TL4291 Landscape Construction 3 ECTS cr (2 Finnish cr)
TL4311 Community Roads 3 ECTS cr (2 Finnish cr)
TL4321 Traffic Safety 3 ECTS cr (2 Finnish cr)
TL4331 Transportation Models 3 ECTS cr (2 Finnish cr)
TL4341 Construction Materials 4.5 ECTS cr (3 Finnish cr)
TL4351 Laboratory Exercises in Energy Engineering 3 ECTS cr (2 Finnish cr)
TL4361 Concrete Technology 4.5 ECTS cr (3 Finnish cr)
TL4371 Concrete Structures 6 ECTS cr (4 Finnish cr)
TL4381 Wood Structures 4.5 ECTS cr (3 Finnish cr)
TL4391 Advanced Course in Concrete Structures 4.5 ECTS cr (3 Finnish cr)
TL4401 Thermodynamics 4.5 ECTS cr (3 Finnish cr)
TL4402 Laboratory Exercises in Energy Engineering 3 ECTS cr (2 Finnish cr)
TL4411 Advanced Course in Wood Structures 4.5 ECTS cr (3 Finnish cr)
TL4421 Electrical Engineering 3 ECTS cr (2 Finnish cr)
TL4431 Composite Constructions 4.5 ECTS cr (3 Finnish cr)
TL4441 Technical Drawing 3 ECTS cr (2 Finnish cr)
TL4443 CAD-Drawing 3 ECTS cr (2 Finnish cr)
TL4455 Construction Engineering Alternating Course 1 3 ECTS cr (2 Finnish cr)
TL4456 Construction Engineering Alternating Course 2 3 ECTS cr (2 Finnish cr)
TL4461 Production Engineering 3 ECTS cr (2 Finnish cr)
TL4471 Geotechnics in House Building 3 ECTS cr (2 Finnish cr)
TL4491 Bridge Construction 3 ECTS cr (2 Finnish cr)
TL4551 Complementary and Surface Parts in House Building 3 ECTS cr (2 Finnish cr)
TL4555 Alternating Course in House Building 3 ECTS cr (2 Finnish cr)
TL4556 Alternating Course in Renovation 3 ECTS cr (2 Finnish cr)
TL4561 Water Resources and Sewer Engineering 4.5 ECTS cr (3 Finnish cr)
TL4571 Special Rooms and Systems in Housing Construction 6 ECTS cr (4 Finnish cr)
TL4581 Automation Engineering 3 ECTS cr (2 Finnish cr)
TL4582 Construction Automation 3 ECTS cr (2 Finnish cr)
TL4591 Repair Construction 3 ECTS cr (2 Finnish cr)
TL4611 Advanced Course in Repair Construction 6 ECTS cr (4 Finnish cr)
TL4631 Construction Planning 6 ECTS cr (4 Finnish cr)
TL4641 Refrigeration Technology 3 ECTS cr (2 Finnish cr)
TL4651 Advanced Course in Construction Planning 3 ECTS cr (2 Finnish cr)
TL4671 Advanced Course in Housing Construction 6 ECTS cr (4 Finnish cr)
TL4691 Condition Control in Renovation 6 ECTS cr (4 Finnish cr)
TL4701 Geotechnical Constructions 4.5 ECTS cr (3 Finnish cr)
TL4721 Quality Control in Building Construction 3 ECTS cr (2 Finnish cr)
TL4731 Groundwater Engineering 3 ECTS cr (2 Finnish cr)
TL4732 Water Systems Engineering 3 ECTS cr (2 Finnish cr)
TL4734 Advanced Course in Foundation Engineering and Geotechnics 4.5 ECTS cr (3 Finnish cr)
TL4741 Environmental Legislation 3 ECTS cr (2 Finnish cr)
TL4751 Basics of GIS (Global Information System) 3 ECTS cr (2 Finnish cr)
TL4761 Environmental Planning 3 ECTS cr (2 Finnish cr)
TL4771 Refuse Disposal 3 ECTS cr (2 Finnish cr)
TL4781 Measurements in Water Resources Engineering and Geotechnology 3 ECTS cr (2 Finnish cr)
TL4791 Environmental Microbiology 3 ECTS cr (2 Finnish cr)
TL4831 Advanced Course in Air Conditioning 3 ECTS cr (2 Finnish cr)
TL4841 Advanced Course in Refrigeration Technology 3 ECTS cr (2 Finnish cr)
TL4851 LON Technology 3 ECTS cr (2 Finnish cr)
TL4891 Advanced Course in Environmental Microbiology 3 ECTS cr (2 Finnish cr)
TL4921 Advanced Course in Indoor Climate Engineering 3 ECTS cr (2 Finnish cr)
TL4931 Advanced Course in Energy Engineering 3 ECTS cr (2 Finnish cr)
TL4951 Environmental Chemistry 1.5 ECTS cr (1 Finnish cr)
TL4961 Advanced Course in Environmental Chemistry 3 ECTS cr (2 Finnish cr)
TL4971 Laboratory Exercises in Environmental Chemistry 3 ECTS cr (2 Finnish cr)
TL4981 Environmental Measurements 3 ECTS cr (2 Finnish cr)
TL4991 CAD in Environmental Planning 3 ECTS cr (2 Finnish cr)
TL5001 Technical Documentation 3 ECTS cr (2 Finnish cr)
TL5011 Electrical Safety 1.5 ECTS cr (1 Finnish cr)
TL5021 Mathematical Tools 3 ECTS cr (2 Finnish cr)
TL5022 Basics of Systems Theory 3 ECTS cr (2 Finnish cr)
TL5031 Control Theory 4.5 ECTS cr (3 Finnish cr)
TL5051 Electrical Circuit Theory 1 6 ECTS cr (4 Finnish cr)
TL5052 Electrical Circuit Theory 2 3 ECTS cr (2 Finnish cr)
TL5053 Laboratory Exercises in Electrical Circuit Theory 1.5 ECTS cr (1 Finnish cr)
TL5081 Electronics 1 3 ECTS cr (2 Finnish cr)
TL5082 Electronics 2 4.5 ECTS cr (3 Finnish cr)
TL5111 Applied Electronics 4.5 ECTS cr (3 Finnish cr)
TL5121 CAE in Electronics 4.5 ECTS cr (3 Finnish cr)
TL5122 Device Planning 3 ECTS cr (2 Finnish cr)
TL5123 Power Electronics 1.5 ECTS cr (1 Finnish cr)
TL5124 Laboratory Exercises in Power Electronics 1.5 ECTS cr (1 Finnish cr)
TL5125 Laboratory Exercises in Measurement Engineering 3 ECTS cr (2 Finnish cr)
TL5161 Advanced Course in Bridge Construction 3 ECTS cr (2 Finnish cr)
TL5171 Traffic Technics Alternating Course 3 ECTS cr (2 Finnish cr)
TL5181 Ecology 3 ECTS cr (2 Finnish cr)
TL5191 Construction Mechanics 3 ECTS cr (2 Finnish cr)
TL5201 Basics of Digital Circuits 3 ECTS cr (2 Finnish cr)
TL5202 Programmable Devices 3 ECTS cr (2 Finnish cr)
TL5203 Microcomputer Technology 3 ECTS cr (2 Finnish cr)
TL5212 Fundamentals of Computer Networks (CNA I) 4.5 ECTS cr (3 Finnish cr)
TL5221 Telecommunication Systems 3 ECTS cr (2 Finnish cr)
TL5231 Signal Theory 4.5 ECTS cr (3 Finnish cr)
TL5241 Transmission Technology 4.5 ECTS cr (3 Finnish cr)
TL5252 Router Networks (CNA II) 3 ECTS cr (2 Finnish cr)
TL5271 Electric Power Engineering 3 ECTS cr (2 Finnish cr)
TL5291 Construction Mechanics 2 4.5 ECTS cr (3 Finnish cr)
TL5301 Compiler Language Programming 2 1.5 ECTS cr (1 Finnish cr)
TL5302 Object-oriented Programming 3 ECTS cr (2 Finnish cr)
TL5321 Operating Systems 4.5 ECTS cr (3 Finnish cr)
TL5331 Computer Systems 4.5 ECTS cr (3 Finnish cr)
TL5341 Data Base Systems 3 ECTS cr (2 Finnish cr)
TL5361 Time Discrete Systems 3 ECTS cr (2 Finnish cr)
TL5362 DSP-Algorithms 3 ECTS cr (2 Finnish cr)
TL5381 Software Engineering 3 ECTS cr (2 Finnish cr)
TL5393 Software Development for Palm-Top Computers 3 ECTS cr (2 Finnish cr)
TL5401 Measurement Engineering in Electronics 3 ECTS cr (2 Finnish cr)
TL5411 Industrial Measurements 3 ECTS cr (2 Finnish cr)
TL5421 Measurement Systems 3 ECTS cr (2 Finnish cr)
TL5451 Automation Engineering 1 4.5 ECTS cr (3 Finnish cr)
TL5461 Process Engineering 3 ECTS cr (2 Finnish cr)
TL5501 Laboratory Exercises in Electronics 3 ECTS cr (2 Finnish cr)
TL5502 Laboratory Exercises in Digital Circuits 1.5 ECTS cr (1 Finnish cr)
TL5503 Laboratory Exercises in Digital Signal Processing 1.5 ECTS cr (1 Finnish cr)
TL5504 Laboratory Exercises in Measurement Engineering 3 ECTS cr (2 Finnish cr)
TL5505 Laboratory Exercises in Electric Power Engineering 1.5 ECTS cr (1 Finnish cr)
TL5506 Laboratory Exercises in Automation Engineering 1.5 ECTS cr (1 Finnish cr)
TL5518 Laboratory Exercises in Electronics Production Technology 3 ECTS cr (2 Finnish cr)
TL5524 Laboratory Exercises in Electronics Measurement Engineering 1.5 ECTS cr (1 Finnish cr)
TL5525 Laboratory Exercises in Telecommunication Technology 3 ECTS cr (2 Finnish cr)
TL5526 Laboratory Exercises in Telecommunication Networks 3 ECTS cr (2 Finnish cr)
TL5527 Laboratory Exercises in Radio Technology 3 ECTS cr (2 Finnish cr)
TL5535 Laboratory Exercises in Software Engineering 1.5 ECTS cr (1 Finnish cr)
TL5536 Laboratory Exercises in Computer Engineering 3 ECTS cr (2 Finnish cr)
TL5537 Laboratory Exercises in Real Time Systems 3 ECTS cr (2 Finnish cr)
TL5538 Laboratory Exercises in Software Design 3 ECTS cr (2 Finnish cr)
TL5539 Laboratory Exercises in Multimedia 3 ECTS cr (2 Finnish cr)
TL5541 Laboratory Exercises in Electronics 4.5 ECTS cr (3 Finnish cr)
TL5545 Laboratory Exercises in Telecommunication Technology 1.5 ECTS cr (1 Finnish cr)
TL5546 Laboratory Exercises in Microelectronics 3 ECTS cr (2 Finnish cr)
TL5571 Laboratory Exercises in Digital Design 6 ECTS cr (4 Finnish cr)
TL5601 Steel Constructions 4.5 ECTS cr (3 Finnish cr)
TL5701 Synthetic Chemistry 4.5 ECTS cr (3 Finnish cr)
TL5702 Instrumental Methods of Analysis 1 3 ECTS cr (2 Finnish cr)
TL5703 Instrumental Methods of Analysis 2 4.5 ECTS cr (3 Finnish cr)
TL5704 Processes of Biotechnology 6 ECTS cr (4 Finnish cr)
TL5705 Methods of Genetechnology 6 ECTS cr (4 Finnish cr)
TL5706 Food Analysis 3 ECTS cr (2 Finnish cr)
TL5707 Food Microbiology 3 ECTS cr (2 Finnish cr)
TL5708 Environmental Analysis 3 ECTS cr (2 Finnish cr)
TL5709 Environmental Microbiology 3 ECTS cr (2 Finnish cr)
TL5710 Industrial Chemistry 3 ECTS cr (2 Finnish cr)
TL5711 Project Work 3 ECTS cr (2 Finnish cr)
TL5712 Optional Course in Laboratory Sciences 3 ECTS cr (2 Finnish cr)
TL5713 Professional Flow 2 1.5 ECTS cr (1 Finnish cr)
TL5714 Basics of Immunology 1.5 ECTS cr (1 Finnish cr)
TL5715 Basics of Cell Culture 1.5 ECTS cr (1 Finnish cr)
TL5716 Information Search 1.5 ECTS cr (1 Finnish cr)
TL6001 Automation Engineering 2 4.5 ECTS cr (3 Finnish cr)
TL6011 Instrumentation 3 ECTS cr (2 Finnish cr)
TL6021 Programmable Controllers 3 ECTS cr (2 Finnish cr)
TL6031 Automation Systems 3 ECTS cr (2 Finnish cr)
TL6041 Instrumentation Planning 3 ECTS cr (2 Finnish cr)
TL6051 Shielding in Electronics 3 ECTS cr (2 Finnish cr)
TL6091 Mechanics and Materials in Electronics 3 ECTS cr (2 Finnish cr)
TL6101 Production Planning and Control 3 ECTS cr (2 Finnish cr)
TL6121 Process Automation, Seminar 3 ECTS cr (2 Finnish cr)
TL6301 Measurement and Testing Engineering 4.5 ECTS cr (3 Finnish cr)
TL6601 Embedded Software Applications 6 ECTS cr (4 Finnish cr)
TL6611 Signal Processors 3 ECTS cr (2 Finnish cr)
TL6631 Telecommunication Software Engineering 4.5 ECTS cr (3 Finnish cr)
TL6641 Java Programming 3 ECTS cr (2 Finnish cr)
TL6651 Windows Programming 4.5 ECTS cr (3 Finnish cr)
TL6901 VHDL-language 3 ECTS cr (2 Finnish cr)
TL6911 Semiconductor Technology 3 ECTS cr (2 Finnish cr)
TL6931 RF-ASIC  3 ECTS cr (2 Finnish cr)
TL6991 ASIC Design 3 ECTS cr (2 Finnish cr)
TL7051 Bus Technologies 3 ECTS cr (2 Finnish cr)
TL7061 Advanced Course in Digital Technology 3 ECTS cr (2 Finnish cr)
TL7081 Embedded Systems Design 3 ECTS cr (2 Finnish cr)
TL7201 Telecommunications Network Technologies 4.5 ECTS cr (3 Finnish cr)
TL7231 Electromagnetic Fields and EMC 3 ECTS cr (2 Finnish cr)
TL7241 High Frequency Engineering 4.5 ECTS cr (3 Finnish cr)
TL7251 Receiver Systems Design 4.5 ECTS cr (3 Finnish cr)
TL7311 Basic Processes in Production of Semiconductors 3 ECTS cr (2 Finnish cr)
TL7321 Automation Systems 2 3 ECTS cr (2 Finnish cr)
TL7331 Production Technologies of PW- and Ceramic Boards 3 ECTS cr (2 Finnish cr)
TL7341 Programmable Controllers 2 3 ECTS cr (2 Finnish cr)
TL7351 Methods of Assembly and Protection of Semiconductors 3 ECTS cr (2 Finnish cr)
TL7361 Multimedia Technology 3 ECTS cr (2 Finnish cr)
TL7371 Clean Room Technics and Layout Principles 3 ECTS cr (2 Finnish cr)
TL7391 Quality and Reliability in Electronics 3 ECTS cr (2 Finnish cr)
TL7401 Computer Networks 3 ECTS cr (2 Finnish cr)
TL7421 UNIX 3 ECTS cr (2 Finnish cr)
TL7431 Computer Networks 3 ECTS cr (2 Finnish cr)
TL7451 Cellular Networks 4.5 ECTS cr (3 Finnish cr)
TL7461 Internetworking Technologies (CNA III)  4.5 ECTS cr (3 Finnish cr)
TL7491 Wide Area Networks (CNA IV)  3 ECTS cr (2 Finnish cr)
TL7501 Fieldbus Technology 3 ECTS cr (2 Finnish cr)
TL7502 Process Automation, Laboratory 6 ECTS cr (4 Finnish cr)
TL7503 Laboratory Exercises in Assembly Automation 6 ECTS cr (4 Finnish cr)
TL7511 Assembly Automation, Seminar 3 ECTS cr (2 Finnish cr)
TL7521 Information Technology in Automation, Seminar 3 ECTS cr (2 Finnish cr)
TL7531 Information Technology in Automation, Laboratory 3 ECTS cr (2 Finnish cr)
TL9011 Electrical Safety 1.5 ECTS cr (1 Finnish cr)
TL9051 Electronics 6 ECTS cr (4 Finnish cr)
TL9071 Digital Signal Processing  3 ECTS cr (2 Finnish cr)
TL9081 Signal Theory 3 ECTS cr (2 Finnish cr)
TL9091 Programme Production 1.5 ECTS cr (1 Finnish cr)
TL9092 Real-time Systems 3 ECTS cr (2 Finnish cr)
TL9093 Advanced Course in Programme Production 1.5 ECTS cr (1 Finnish cr)
TL9101 Data Transfer Technology 1  6 ECTS cr (4 Finnish cr)
TL9121 Orientation in the Professional Field  3 ECTS cr (2 Finnish cr)
TL9125 Welfare and Health of Human Being During the Life Course  3 ECTS cr (2 Finnish cr)
TL9126 Data Protection and Security in Social Services and Health Care 1.5 ECTS cr (1 Finnish cr)
TL9127 Basic Anatomy And Physiology  3 ECTS cr (2 Finnish cr)
TL9128 Social And Health Care Services’ Infrastructure  4.5 ECTS cr (3 Finnish cr)
TL9131 Multimedia Technology  3 ECTS cr (2 Finnish cr)
TL9132 Data Protection and Security in Information Technology  1.5 ECTS cr (1 Finnish cr)
TL9133 Data Transfer Technology 2  3 ECTS cr (2 Finnish cr)
TL9134 Applications for Embedded Systems 3 ECTS cr (2 Finnish cr)
TL9141 Learning and Teaching 1.5 ECTS cr (1 Finnish cr)
TL9142 Basics of Educational Technology 1.5 ECTS cr (1 Finnish cr)
TL9151 Ergonomics for the Designer 4.5 ECTS cr (3 Finnish cr)
TL9161 Official Requirements of Medical Devices  1.5 ECTS cr (1 Finnish cr)
TL9171 Digital Image Processing 1.5 ECTS cr (1 Finnish cr)
TL9181 Measurement Equipment in Medicine  3 ECTS cr (2 Finnish cr)
TL9191 Basics of Telemedicine  4.5 ECTS cr (3 Finnish cr)
TL9201 Digital Image Processing  1.5 ECTS cr (1 Finnish cr)
TL9202 Telemedicine Technology  3 ECTS cr (2 Finnish cr)
TL9203 Software Engineering  3 ECTS cr (2 Finnish cr)
TL9204 Telecommunications Engineering  3 ECTS cr (2 Finnish cr)
TL9205 Physiological Signal Processing  1.5 ECTS cr (1 Finnish cr)
TL9211 Electronic Devices and Equipment of Self-Supportive Health Care  1.5 ECTS cr (1 Finnish cr)
TL9212 Telematics Applications  3 ECTS cr (2 Finnish cr)
TL9221 Project Work  9 ECTS cr (6 Finnish cr)
TL9231 Project Work  9 ECTS cr (6 Finnish cr)
TL9241 Client in Open Care and Different Support Measures  4.5 ECTS cr (3 Finnish cr)
TL9251 Technology that Supports Independent Living and Self-Care  3 ECTS cr (2 Finnish cr)
TL9261 Introduction to Gerontechnology  1.5 ECTS cr (1 Finnish cr)
TL9271 Systems Theory 3 ECTS cr (2 Finnish cr)
TL9281 Digital Circuits and Programmable Devices 3 ECTS cr (2 Finnish cr)
TL9291 Electrical Circuit Theory 6 ECTS cr (4 Finnish cr)
TL9292 Electrical Circuit Theory, Laborations 1.5 ECTS cr (1 Finnish cr)
TL930Z Practical Training 30 ECTS cr (20 Finnish cr)
TL932Z Thesis 15 ECTS cr (10 Finnish cr)
TL9501 Inorganic Chemistry 4.5 ECTS cr (3 Finnish cr)
TL9521 Physical Chemistry 4.5 ECTS cr (3 Finnish cr)
TL9531 Biochemistry 1 4.5 ECTS cr (3 Finnish cr)
TL9571 Laboratory Information Management 1 1.5 ECTS cr (1 Finnish cr)
TL9582 Quality in Laboratory Practice 2 3 ECTS cr (2 Finnish cr)
TL9583 Quality in Laboratory Practice 1 1.5 ECTS cr (1 Finnish cr)
TL9593 Professional Flow 1.5 ECTS cr (1 Finnish cr)
TL9603 Laboratory Safety 1.5 ECTS cr (1 Finnish cr)
TL9651 Microbiology 2 4.5 ECTS cr (3 Finnish cr)
TL9661 Biochemistry 2 6 ECTS cr (4 Finnish cr)
TL9741 Organic Chemistry 2 6 ECTS cr (4 Finnish cr)
TL9742 Organic Chemistry 3 4.5 ECTS cr (3 Finnish cr)
TL9743 Environmental Chemistry 3 ECTS cr (2 Finnish cr)
TL9744 Chromatography 1 4.5 ECTS cr (3 Finnish cr)
TL9745 Chromatography 2 6 ECTS cr (4 Finnish cr)
TL9746 Spectrometry 1 7.5 ECTS cr (5 Finnish cr)
TL9747 Spectrometry 2 4.5 ECTS cr (3 Finnish cr)
TL9748 Microbiology 1 3 ECTS cr (2 Finnish cr)
TLP001 Orientation 1.5 ECTS cr (1 Finnish cr)
TLP011 Finnish and Communication 3 ECTS cr (2 Finnish cr)
TLP021 Swedish 3 ECTS cr (2 Finnish cr)
TLP031 English 1 3 ECTS cr (2 Finnish cr)
TLP032 English 2 3 ECTS cr (2 Finnish cr)
TLP051 Physics 1 3 ECTS cr (2 Finnish cr)
TLP052 Physics 2 3 ECTS cr (2 Finnish cr)
TLP053 Laboratory Exercises in Physics 3 ECTS cr (2 Finnish cr)
TLP057 Physics 3 4.5 ECTS cr (3 Finnish cr)
TLP058 Laboratory Exercises in Physics 1.5 ECTS cr (1 Finnish cr)
TLP061 Chemistry 3 ECTS cr (2 Finnish cr)
TLP071 Use of Information Systems 3 ECTS cr (2 Finnish cr)
TLP072 Application Software 3 ECTS cr (2 Finnish cr)
TLP081 Professional Ethics 1.5 ECTS cr (1 Finnish cr)
TLP091 Entrepreneurship and Economics 4.5 ECTS cr (3 Finnish cr)
TLP101 Leadership 3 ECTS cr (2 Finnish cr)
TLP111 Basics of Research and Development 4.5 ECTS cr (3 Finnish cr)
TLP122 Environmental Engineering in Electronics Industry 1.5 ECTS cr (1 Finnish cr)
TLP131 German 1 3 ECTS cr (2 Finnish cr)
TLP132 German 2 3 ECTS cr (2 Finnish cr)
TLP141 Information Technology and Digital Communications 3 ECTS cr (2 Finnish cr)
TLP171 Physics 2 4.5 ECTS cr (3 Finnish cr)
TLP172 Physics 3 3 ECTS cr (2 Finnish cr)
TLP181 Physics 1 3 ECTS cr (2 Finnish cr)
TLP182 Physics 2 3 ECTS cr (2 Finnish cr)
TLP183 Physics 3 3 ECTS cr (2 Finnish cr)
TLP184 Lab. Exercises in Physics 1.5 ECTS cr (1 Finnish cr)
TLP211 Mathematics 1 7.5 ECTS cr (5 Finnish cr)
TLP212 Mathematics 2 4.5 ECTS cr (3 Finnish cr)
TLP213 Mathematics 3 3 ECTS cr (2 Finnish cr)
TLP242 Basics of Research and Development 3 ECTS cr (2 Finnish cr)
TLP281 Use of Information Systems 3 ECTS cr (2 Finnish cr)
TLP291 Entrepreneurship and Economics 4.5 ECTS cr (3 Finnish cr)
TLP321 Written and Spoken Communication 3 ECTS cr (2 Finnish cr)
TLP322 Business Communication for Engineers 1.5 ECTS cr (1 Finnish cr)
TLP323 Research Communication 1.5 ECTS cr (1 Finnish cr)
TLP341 Mathematics 1 3 ECTS cr (2 Finnish cr)
TLP342 Mathematics 2 4.5 ECTS cr (3 Finnish cr)
TLP343 Mathematics 3 4.5 ECTS cr (3 Finnish cr)
TLP344 Mathematics 4 3 ECTS cr (2 Finnish cr)
TLP351 Basics of Research and Development 1.5 ECTS cr (1 Finnish cr)
TLP352 Chemistry in Building Technology 3 ECTS cr (2 Finnish cr)
TLP353 Materials and Products in Building Industry 3 ECTS cr (2 Finnish cr)
TLP354 Project Management 3 ECTS cr (2 Finnish cr)
TLP355 Entrepreneurship and Economics 3 ECTS cr (2 Finnish cr)
TLP356 Basics of Building Economics 3 ECTS cr (2 Finnish cr)
TLP357 Leadership 3 ECTS cr (2 Finnish cr)
TLP371 Mathematics 1 3 ECTS cr (2 Finnish cr)
TLP372 Mathematics 2  4.5 ECTS cr (3 Finnish cr)
TLP373 Applied Mathematics 1 4.5 ECTS cr (3 Finnish cr)
TLP374 Applied Mathematics 2 3 ECTS cr (2 Finnish cr)
TLP421 Introduction to Project Working 1.5 ECTS cr (1 Finnish cr)
TLP422 Introduction to Project Working  1.5 ECTS cr (1 Finnish cr)
TLP423 Basics of R & D 3 ECTS cr (2 Finnish cr)
TLP501 Basics in Security Education 1.5 ECTS cr (1 Finnish cr)
TLP512 English and Communication 2 1.5 ECTS cr (1 Finnish cr)
TLP515 English and Communication 1 3 ECTS cr (2 Finnish cr)
TLP521 Swedish and Communication  3 ECTS cr (2 Finnish cr)
TLP531 Administration and Entrepreneurship 4.5 ECTS cr (3 Finnish cr)
TLP533 Compiler Language Programming 1 3 ECTS cr (2 Finnish cr)
TLP541 Basics of Research and Project Work 3 ECTS cr (2 Finnish cr)
TLP551 Statistical Methods  1.5 ECTS cr (1 Finnish cr)
TLP561 General Chemistry 6 ECTS cr (4 Finnish cr)
TLP562 Organic Chemistry 1 3 ECTS cr (2 Finnish cr)
TLP582 Physics 2 3 ECTS cr (2 Finnish cr)
TLP583 Physics 1 3 ECTS cr (2 Finnish cr)
TLP602 Mathematics 2 1.5 ECTS cr (1 Finnish cr)
TLP603 Mathematics I 3 ECTS cr (2 Finnish cr)
TLP621 Analytical Chemistry 7.5 ECTS cr (5 Finnish cr)
TLP624 Laboratory Techniques 4.5 ECTS cr (3 Finnish cr)
TLP627 Process Engineering 3 ECTS cr (2 Finnish cr)
TLP901 Mathematics 1 7.5 ECTS cr (5 Finnish cr)
TLP902 Mathematics 2 4.5 ECTS cr (3 Finnish cr)
TLP921 Chemistry 3 ECTS cr (2 Finnish cr)
TLP931 Professional Ethics  1.5 ECTS cr (1 Finnish cr)
TLP951 Basics of Project Work  1.5 ECTS cr (1 Finnish cr)
9.3 Study Programmes provided in English

9.3.1 ILE – Internet Learning Environment

Introduction

Oulu Polytechnic, Institute of Technology offers a course called "Internet Learning Environment". The course will be available twice a year (January-May and August-December). ILE focuses on modern technologies used in Internet. Topics included are World Wide Web, communications, image sources, video, animation techniques as well as marketing, business and educational Technology applications. The course is instructed in English.

Target group

The course is a post-graduate course for international students and graduates from Finnish Polytechnics and Universities. A suitable educational background for the course is several years previous studies at University or in Polytechnic in engineering, computer science or related areas. Successful completion of the course requires a good knowledge of English language.

Contents of the course

ILE- course consists of 12 separate modules, which allow students to earn 30 ECTS credit units (20 Finnish credit units). The modules consist of lectures, exercises, homework and visits to the industry. All the students do a project work using the techniques learned in class.

Time schedule and applying for the course

The course enrolment will be 20 students selected from applications (including a motivation letter, a CV/resume and the copies of degree certificates and previous studies). Application form can be found in the applying page of the course web site. The students will be informed about the acceptance to the course few days after the deadline of the application date and will be asked to confirm their participation in the course.

Costs and general information

The course takes place in Oulu Polytechnic, Institute of Technology, Kotkantie 1, 90250 OULU, Finland. There are no tuition fees for the course. Accommodation can be arranged in the student dormitories of the Polytechnic and Institute of Technology. Monthly rent for a shared double room with a kitchen and toilet with shower is approximately 150 EUR including heating and electricity. Hosting Institute will provide an official student status shown by a card with a photo. The student card gives discount e.g. in public transportation and enables the student to receive a lunch for a reasonable price in the student restaurant of the Institute during semesters.

Module descriptions

	1.
	Internet as a communication tool
	2 Finnish credits
	3 ECTS credits


Includes the basics of the Internet, Internet information services and navigating the web with the search engines. A new learning environment for the course is composed with the help of WebBoard conferencing system

	2.
	Technologies in Internet/Intranet/Extranet
	1 Finnish credit
	1.5 ECTS credits


Includes the structure of Internet, protocols, routing information flow, and modern technologies used to and to be used in Internet and World Wide Web. In addition the meaning of Internet/Intranet/Extranet to enterprises will be examined

	3.
	Image techniques in WWW
	1 Finnish credit
	 1.5 ECTS credits


Includes the basics of image techniques, the popular software tools, using a digital camera, methods of archiving the images, photos in documents and in WWW.

	4.
	Audio techniques in WWW
	1 Finnish credit
	1.5 ECTS credits




Includes basics of audio techniques, software tools, audio samples in WWW, audio/video-streaming etc.

	5.
	Video technique and expression
	2 Finnish credits
	3 ECTS credits


Students will produce a short film. Each student will create his/her own manuscripts for shootings. Includes screenwriting, basics of video techniques equipment, camera, shooting, and editing.

	6.
	Multimedia authoring for WWW
	4 Finnish credits
	6 ECTS credits


Includes the basics of developing multimedia in the Web. The students will be introduced different multimedia authoring tools. Work will include application of techniques learned previously.

	7.
	Animation techniques for WWW
	1 Finnish credit
	1.5 ECTS credits


Includes developing and altering web-page, associated software tools, videoclips on web-pages etc.

	8.
	Webmaster skills, security
	1 Finnish credit
	1.5 ECTS credits




Includes setting up and supporting an Internet/Intranet server, problems of security, Firewalls etc.

	9.
	Marketing and World Wide Page
	1 Finnish credit
	1.5 ECTS credits


Includes how to use Internet as a marketing tool, marketing strategies for building a website, attracting traffic, etc.

	10.
	Educational technology
	1 Finnish credit
	1.5 ECTS credits




Includes education technology and new learning environments from both technical and educational viewpoints.

	11.
	Project management
	1 Finnish credit
	1.5 ECTS credits




Includes the basics of project management, evaluation of new learning environments, and modern information technologies integration.

	12.
	Project work
	4 Finnish credits
	6 ECTS credits




Includes applications of appropriate technologies and information. Students will work in teams of 2-3. The topics for the projects selected jointly by students and instructors.

Total: 30 ECTS credits

Each course will be graded as pass or fail either by examination(s), documented home assignments, personal learning diaries, active participation and verbal presentations.

9.3.2 Management in Construction / Structural Design and Construction Management (MSc-course)

Introduction

Oulu Polytechnic, working with a number of co-operating colleges, is for the sixth year running able to offer this unique opportunity to construction managers and designing professionals. The programme is designed, among other things, to extend management expertise in decision making, leadership and financial control, give hands-on practical experience of the application of modern technology within the construction industry, and develop an understanding of construction practices in other European countries. 

Due to increasing interest from professionals in other countries, the MSc. programme is for the first time to be delivered solely in English. This change is an example of the fine tuning of the programme that has occurred since its introduction. The policy of continual improvement demonstrates Oulu Polytechnic's commitment to deliver a prestigious award valued by international organisations operating within the European construction industry.

The widening of the programme's appeal to an international audience will have clear benefits for all participants: communication and presentation skills in the main language of international business are enhanced, group discussions are enriched by participants who have "in the field" experience of the construction system within their own country, and international networking is fostered.

Aims of the course

This programme was introduced 5 years ago following a survey which revealed that there was a widely held belief among construction employers and graduates alike that there was a need to adapt and extend management skills to meet the demands of changing market conditions in the European construction industry. Many of the middle managers who were questioned recognised that they were overseeing the introduction and use of computer aided technologies which they had no practical experience of using and of which they had only a superficial understanding Thus this contemporary programme was designed to meet these needs. It has the following aims:

· to produce managers with broad knowledge of management relevant to the current construction environment and in particular the application of modern technology to the production processes within the construction industry, 

· to encourage the ability to extrapolate current methods in order to solve new problems and anticipate future requirements.

· to equip managers with the wide-ranging skills and capabilities in leadership, management and in financial control of construction projects. The course designers recognised Finland's unique position in relation to Russia and other Eastern European countries and the possibilities for Western European construction companies to be involved in building and re-constructing the infrastructure in those countries. 

· to take a leading role in these developing markets they need an appreciation of the construction processes in other European countries. The European option was designed to equip managers with these skills.

The primary aim of the European option is:

· to bring together practising construction professionals from a number of European countries in an environment where they are able to view the broader aspects of

construction work and the implications for transnational organisations.

Target Group

This postgraduate programme is tailored to the needs of middle and senior managers from a number of related disciplines. It will be of interest to:

· Consulting engineers 

· Architects 

· Quantity Surveyors 

· Contractors 

· Public Sector Construction Managers 

· Professionals in Building, Civil Engineering and Allied Industries 

By bringing together participants from a wide range of related disciplines the course is enriched as multiple views of discussion topics are voiced. In this way, each participant gains a broader understanding of the construction industry. 

Contents of the Course

The M.Sc. Structural Design and Construction Management / Management in Construction programme comprises 8 core modules and a thesis which allows students to gain 60 ECTS Finnish credits. There is optional module: the European Intensive Programme. Successful completion of all modules gives a total of 60 ECTS Finnish credits. The taught modules are listed below and are assessed by way of a mixture of practical workshops, assignments and examinations. 

Modules common to Both Pathways:

· Estimating, Purchasing and Cost Control 

· Legal Obligations 

· Construction Organisations 

· Conditions of Contract 

· The Thesis

After successful completion of the taught modules participants undertake a period of independent study. This study is documented in a report.

Modules for Management in Construction Pathway:

· Information Systems 

· Quality and Safety Management 

· Accounting Systems 

· Project and Risk Management 

Modules for Structural Design and Construction Management Pathway:

· Modern Methods of Structural Analysis

· Design of Reinforced Concrete

· Design of Steel and Composite Construction

· Design of Foundation

Optional for Both Pathway:

· European Intensive Programme 

Fees

Registration fee for Kingston University MSc-course is ca. 1 180 EUR

Further Information

Further information about the course from:

Mr Antero Stenius

Head of the Degree Programme

Course Director

Oulu Polytechnic

Institute of Technology

Kotkantie 1

90250 OULU

FINLAND

Telephone: +358 50 590 9664

E-mail: antero.stenius@oamk.fi

Module Descriptions

	CE.M.016
	The Thesis
	16 Finnish credits
	24 ECTS credits




Requirements: No pre-requisite modules.

Objectives: The overall aim of the module is to allow the student to develop research skills and appreciation, to study an areas of interest in significant depth and to allow him/her to demonstrate a good and clear understanding of what has been learnt through a variety of means - a learned paper, an oral presentation and a substantial dissertation. 

"The Thesis" is a module, which comprises a number of elements, culminating in the production of a dissertation. The term "the thesis" used here includes all these

elements which are described below, namely: A maximum of 12 hours formal contact time will be available Students are expected to spend a further 500 hours on independent study.

Bibliography: L. Blaxter etc., How to Research, 1996, Open University, C. Manchester etc., Exploring the Law, 1996, Sweet & Maxwell, J. Bell, Doing Your Research Project, 1993, B. Erickson etc., Understanding Data, 1992, R Fellows etc., Research Methods in Construction, 1996 

	CE.M.017
	Intensive programme on the European option
	3 Finnish credits
	4.5 ECTS credits


Objectives: To provide student with the confidence to work in other EC states. The module should leave the student with a wider perspective of how the

construction industry works so that they can adopt some good practice into their own culture. 

Bibliography: Understanding the New European Community, Nicholl W & Salmon T. European Business - Text and Cases, Barnes I & Davison L. The European Business Environment, Nugent N & O'Donnell R. Programme Availability: MSc Core Module 

Requirements: No pre-requisite modules.

	CE.M.001 (OP)
	Legal Obligations
	3 Finnish credits
	4.5 ECTS credits


Objectives: The aim of this module is to lay a firm foundation in Finnish Legal systems, contract and tort so that students with little or no previous experience of law can

proceed with other modules.

Requirements: No pre-requisite modules.

Bibliography: H Kivelä, R Nordell: Yrittäjän oikeutta 1-2 (An Entrepreneur’s Legislation 1-2). WSOY, Kauppakaari oy: Kiinteistölaisäädäntö (Property Legislation). Otava 1999, Programme Availability: MSc Management in Construction , MSc Structural Design and Construction Management 

	CE.M.002 (OP)
	Construction Organisation
	3 Finnish credits
	4.5 ECTS credits


Objectives: The prime aim of this module is to give the student the ability to operate in the varying and changing environment of construction. 

Contents: The dynamics of the contractual and economic arrangements. Procurement and Contract types - suitability and selection. The roles of the client and his professional advisers.

Requirements: No pre-requisite modules - although for students with no legal knowledge, the module on Legal Systems would have to be completed.

Bibliography: Construction Management: McCaffer and Harris, Professional Construction Management: Barrie and Paulson, Major Construction Works - Contractual and Financial Management: Keith Potts, Managerial Economics and Organisation: Acs and Gerlowski, Effective Writing: Turk and Kirkman: Spon, Finnish RT-register and standards

	CE.M.003 (OP)
	Conditions of Contract
	3 Finnish credits
	4.5 ECTS credits


Objectives: The aim is to give students the confidence to make judgements on matters concerning the standard forms of contract used in the construction industry.

Contents: A general overview of contract conditions. In depth examination of the YSE 98 and Condition of Contract used abroad like ICE Conditions of Contract, JCT Conditions of Contract, VOB and the Engineering and Construction Contract

Requirements: No pre-requisite modules - although for students with no legal knowledge, the module on Legal Systems would have to be completed.

Bibliography: YSE 98, General Conditions of Contract in Construction in Finland, KSE 95 General Conditions of Consultant works in Construction in Finland, Civil Engineering Construction Contracts 2nd Edition 1999, JCT98 Standard Form of Building Contract, ICE Conditions of Contract 7th Ed., P Erämetsä: Rakennussopimukset Saksassa (Conditions of Contract in Construction in Germany). Rakennustieto oy 1996 , AB 92, General Conditions of Contract in Construction in Sweden, Effective Writing: Turk and Kirkman: Spon. 

	CE.M.004 (OP)
	Estimating, Purchasing and Cost Control
	3 Finnish credits
	4.5 ECTS credits


Objectives: To gain a clear understanding of the how design and construction work is priced and the use that is made of these prices to control the costs for the firms

involved.

Contents: Ascertaining prices to professional services and construction work. Controlling cost using tender information. Ascertaining prices for materials used in construction.

Requirements: No pre-requisite modules.

Bibliography: Construction Management in Practice: Fellows, Langford, Newcombe and Urry. Haahtela, Kiiras,: Talonrakennuksen kustannustieto (Cost Estimation in Construction), Rakennustieto oy. Latest edition, Purchasing in Construction, several items in Productivity and Improvement in Construction-series, Rakennustieto oy, M Haapanen: Logistic for Management, Karisto oy 1993, Preconstruction Estimating: O'Brien, Project Cost Control in Construction: Pilcher, Effective Writing: Turk and Kirkman: Spon Code: 

	CE.M.005 (OP)
	Quality and Safety Management
	3 Finnish credits
	4.5 ECTS credits


Objectives: The aim of this module is to give construction managers appreciation of the advantages and disadvantages of evolving approaches to quality and safety

management.

Contents: The Health and Safety at Work Act. European Directives. The Construction Regulations. Other related regulations. Risk assessments. Legal precedents. Construction Specification. Quality Assurance. ISO 9000. Total Quality Management.

Requirements: None

Bibliography: Rakennushankkeen turvallisuus (Managing Construction for health and safety), Rakennustieto 1994, Rakennustöiden turvallisuusmääräykset selityksineen (Health and safety Regulations in construction), Rakennustieto oy 1999, T Lipponen: Laatujohtaminen (Quality Management), Gummerus 1993, O Lecklin: Laatu yrityksen menestystekijänä (Quality- succesfactor in Company), Kauppakaari 1999, J Kankainen, JM Junnonen: Tehtäväsuunnittelu ja –valvonta rakentamisessa ( Work planning and controlling in Construction) Rakennustieto oy, 1999 , Effective Writing: Turk and Kirkman: Spon

	CE.M.006 (OP)
	Information Systems
	3 Finnish credits
	4.5 ECTS credits


Objectives:
Contents: Concept: Data, information and knowledge. Uncertainty, decision making and groups. Types of information system including knowledge-based

systems. An information strategy and information architecture to support the business strategy. Humans as part of an information system. Review and assessment of information system components. Development: Current approaches to systems development. Systems Analysis, Structured Analysis and Design methods. Data modelling, event and process modelling. Designing the Human Computer Interface. Evolutionary design and rapid prototyping. Management of information systems projects , estimation and control of quality, cost and progress. Use of structured techniques to analyse case study problems drawn from the construction industry and to create design solutions. CASE and Fourth Generation software tools supporting application development. Database Management System and query language . Decision Support and Computer Supported Co-operative Working Systems. Fundamentals of IKBS: knowledge representation, inference and search. Type and applications of knowledge based systems; classes of information problems for which they are appropriate, justified and necessary.

	CE.M.007 (OP)
	Accounting Systems
	3 Finnish credits
	4.5 ECTS credits


Objectives: Aims:

Contents: Financial accounting: Statements, balance sheets, profit and loss accounts, cash flow. Management accounting: Costs and costing, cost behaviour, overheads and break-even, marginal costs and contribution analysis, budgetary control and standard costing. Trading entities: Types, merits, legal standing, company formation. Business finance: Sources of finance and capital structure, business plans and profitability, performance, appraisal, growth and expansion, financial decisions and financial control.

Requirements: No pre-requisite modules.

Bibliography: Oulu University, Faculty of Economic Sciences, material.

	CE.M.008 (OP)
	Project and Risk Management
	3 Finnish credits
	4.5 ECTS credits


Objectives: The aim of this module is to give construction managers a working knowledge of modern project management and risk management techniques.

Contents: Network analysis. Bar charts. Resource analysis. Scheduling. Costing. Reporting. Probabilistic analysis. Monte Carlo analysis.

Bibliography: Pilcher R: "Principle of Construction Management - 3rd edition", McGraw-Hill – 1992, Lockyer K & Gordon J: "Critical Path Analysis - 5th Edition", Pitman - 1991., Harris F & McCaffer R: "Modern Construction Management - 3rd Edition", Blackwell – 1989, Callahan M T, Quackenbush D G & Rowings J E: "Construction Project Scheduling", McGraw-Hill – 1992, Maudesley M, Askew W and O’Reilly M: "Planning and Controlling Construction Projects, Longman 1996., J Kankainen, T Sandvik: Rakennushankkeen ohjaus (Construction Project Control), Rakennustieto oy 1996, K-E Berg: Yrityksen riskienhallinta (Risk Management in Conpanies) 1994, Effective Writing: Turk and Kirkman: Spon.

	CE.M.009 (OP)
	Modern methods of Structural Analysis
	3 Finnish credits
	4.5 ECTS credits


Objectives: This module is seen as an updating and levelling exercise aimed at filling any gaps or deficiencies in knowledge and skills in theoretical aspects of Structural Design and this expected database. Opportunity will also be taken to present established methods of analysis in an up to date formulation suitable for modern computer based solution methods. All such topics to be covered are those which would typically be found in the final year of a structures syllabus of an honours degree course in Civil Engineering.

Contents: The Virtual Work Principle. Its application in structural mechanics. Linear Elastic Behaviour. Solution of Indeterminate Problems using Stiffness and Flexibility Approaches. Numerical Methods (with spreadsheet applications) : Moment Distribution, Finite Difference methods for solution of stress resultants, deflections for

1-D and 2-D problems. Non Linear Behaviour : Plastic Analysis, Elastic Instability

Bibliography: Meek, J L - Computer Methods in Structural Analysis, E & FN Spon, 1991, Coates, R C, Coutie, M G and Kong, F K - Structural Analysis 2nd Ed, Nelson, 1980, Timoshenko, S P and Goodier, J N - Theory of Elasticity 3rd Ed, McGraw Hill, 1970, Zienkiewicz, O C, Olgierd, C and Neville, A M - The Finite Element Method 3rd Ed, McGraw Hill, 1977, Ghali, A A - Structural Analysis 3rd Ed, Chapman and Hall, 1989, Programme Availability: MSc –Structural Design and Construction Management

	CE.M.010 (OP)
	Design of Reinforced Concrete
	3 Finnish credits
	4.5 ECTS credits


Objectives: This module gives a thorough background to current design methods (BS 8110 and Eurocode 2) for reinforced concrete.

Contents: Limit state design principles and basis of design - characteristic values. Characteristic loads : dead, imposed, wind. Load combinations and critical Arrangements. Constituent materials - basic and admixtures. Properties, appropriate standards. Mix design - method and selection. Characteristic and design strength. Workmanship. Specification of concrete. Compliance testing, control of production. Reinforcement Initial sizing. Durability and fire resistance. Analysis of frames and redistribution. Two-way slabs Design of rectangular and flanged sections for bending, using rectangular and rectangular-parabolic stress blocks. Use of tables and charts Design for serviceability limit states of deflection and cracking Design for shear - links and bent-up bars. Bond, anchorage, curtailment, laps, maximum and minimum reinforcement. Detailing practice, bar bending schedules Column design - braced and unbraced columns, short and slender columns. Uni- and biaxial bending. Design charts. Bases. Flat slabs 

Requirements: No pre-requisite modules.

Bibliography: Kong, F K and Evans, R H - Reinforced and Prestressed Concrete 3rd Ed, Van Nostrand Reinhold, 1987, Allen, A H - Reinforced Concrete to BS8110 Simply Explained, E & FN Spon, 1988, MacGinley, T J and Choo, B S - Reinforced Concrete - Design Theory and Examples 2nd Ed, E & FN Spon, 1990, Programme Availability: MSc –Structural Design and Construction Management

	CE.M.011 (OP)
	Design of Steel and Composite Construction
	3 Finnish credits
	4.5 ECTS credits


Objectives: The aim of these modules is to give a thorough presentation and background to current codes of practice (BS 5950 Parts 1 & 3, Eurocode 3) for the design

methods for steelwork and composite steel/concrete construction. 

Contents: Steel Design. General principles, Limit State philosophy. Section Classification. Design of components and connections. Simple vs Continuous design methods. Elastic design vs. plastic design. Plastic design of Portal Frames. Elastic design of multi-storey sway/non sway frames. Plate Girder design - tension field action. Composite Construction. General principles and evolution of this form of construction. Various types of profiles steel sheeting. Detailed design procedures for composite construction in buildings. Propped and unpropped design. Fire Conditions. Composite Beam Design : shear connectors. Serviceability requirements. Dynamic response of composite construction.

Requirements: No pre-requisite modules.

Bibliography: Trahair, N S and Bradford, M A - The Behaviour and Design of Steel Structures 2nd Ed, Chapman and Hall. 1988, Nethercot, D A - Limit State Design of Structural Steelwork 2nd Ed, Chapman and Hall, 1991, Dowling, P J, Knowle, S P, Owens, G W - Structural Steel Design, Butterworth, 1988, Morris, L J, Plum, D R - Structural Steelwork Design to BS5950, Longman, 1988, MacGinley, T J, Ang, T C - Structural Steel Work, Design to Limit State Theory, Butterworth, 1987, Programme Availability: MSc –Structural Design and Construction Management

	CE.M.012 (OP)
	Design of Foundations
	Level: 3 Finnish credits
	4.5 ECTS credits


Objectives: The successful completion and satisfactory performance of any structure depends to a large extent on the adequacy or otherwise of the foundations. In order for the foundations to be properly designed, it is necessary for the structural designer to have a sound understanding of geotechnical engineering principles. This knowledge, coupled with an appreciation of the materials underlying the structure, will lead to more competent designs and better long-term performance. It is important that the interaction between the soil and structure is considered so that economic designs may be produced. Current research in this area is leading to more realistic models for foundation behaviour. These are being incorporated into computer based analysis techniques, which are becoming readily available for use on PCs. The module addresses the basic problems of soil modelling and soil structure interaction.

Contents: Site Investigation. Shear Strength. Soil Deformation. Foundation Types and Selection. Ground Improvement. Retaining Walls. Foundation Analysis. A computer-based approach will be adopted for analysis procedures including finite elements

Requirements: No pre-requisite modules.

Bibliography: Bowles, J E - Foundation Analysis and Design 4th Ed, McGraw Hill, 1988, Poulos, H G and Davis, E H - Pile Foundation Analysis and Design, John Wiley & Sons, 1980, Fleming, W G K, Weltman, A J, Randolph, M F and Elson, W K - Piling Engineering, 2nd Ed, John Wiley & Sons, 1992, Das, B M - Principles of Foundation Engineering, 2nd Ed, P W S Kent, 1990

9.3.3 Business Engineering

Introduction: Oulu Polytechnic, Institute of Technology offers a course called "Business Engineering". This course will be available during the academic year and its duration is approximately 5 months. The course focuses mainly on skills for utilising the results of technical work on the export market. Topics included are marketing, export, personal presentations, management and cultural differences. The course is instructed in English.

Target group: The course serves as supplementary studies for international students and for graduates from Finnish polytechnics and universities. A suitable educational background for the course is several years of studies in a university or polytechnic in engineering or related fields. Successful completion of the course requires a good command of English.

Objectives: The aim of the Business Engineering course is to educate engineers to work in the various fields of  business environment. It provides students with expertise required for working in international companies. 

Contents: The course will be completed in the period of 5 months. The extent of the course is 30 ECTS credits and it consists of 13 separate modules, individual project work in an enterprise in connection with international activity.

Further Information:

Mr Hannu Päätalo

Oulu Polytechnic, Institute of Technology

Kotkantie 1, 90160 OULU, Finland

hannu.paatalo@oamk.fi

Information and applications:

Ms Riikka Poutiainen

Oulu Polytechnic, Institute of Technology

Kotkantie 1, 90160 OULU, Finland

riikka.poutiainen@oamk.fi

Module descriptions

	Enterprise as a Complete System
	1 Finnish credits
	1.5 ECTS credit




Objectives: Students understand the total system of the enterprise, the position of the entrepreneur, the objective of the enterprise, the role of the enterprise in the society and the meaning of separate functions of different type of enterprises. 

Contents: Includes description of the different functions of the enterprise and the important aspects in the foundation of an enterprise.
Requirements: Assignments and examination

Material: Will be agreed upon the beginning of the course

	Human Resources Management
	1 Finnish credits
	1.5 ECTS credits




Objectives: Students will learn the latest management methods and learn how to use their personal capacities in management tasks

Contents: Includes methods of leadership in a creative work environment, identifying the characteristics of people, methods of motivation, entrepreneurship inside the business.
Requirements: Assignment and examination

Material: Will be agreed upon the beginning of the course

	Strategic Management
	2 Finnish credits
	3 ECTS credits




Objectives: Students know the elements and methods of the strategic management and the working in top management. They know the structure of the top management and the normal decision  occasions. They are able to make habitual business plan 

Contents: Objectives of the enterprise, the business idea, the process of creating a business strategy, marketing, production, development of human resources, methods of business forecasting, business cases, structure of the business plan

Requirements: Assignment and examination 

Material: Will be agreed upon the beginning of the course

	Internationalisation of the enterprise
	1 Finnish credit
	1.5 ECTS credits




Objectives: Students understand why businesses are becoming international and what are the requirements for enterprise and for people

Contents: Steps of going international, requirements of the marketing process, production, financing and human resources. Special features in work relationships. Business cases.

Requirements: Assignment and examination

Material: Will be agreed upon the beginning of the course

	Project Management
	1 Finnish credit
	1.5 ECTS credits




Objectives: Students will know the principles of the project work. They know how and when the project work will be used.

Contents: Project plan, tools in project work, stages of the project, demands for management in project work.  Project cases in businesses.

Requirements: Project work

Material: Will be agreed upon the beginning of the course

	International Marketing
	1 Finnish credit
	1.5 ECTS credits




Objectives: Students will understand the meaning of marketing and learn the significance of  the marketing chain. They are  able to accomplish the marketing plan

Contents: Marketing research, customer needs, segmentation, sales, distribution, launch into the market, advertising, financing of the marketing, after marketing, delivery contracts, marketing personnel 

Requirements: Assignments

Material: Will be agreed upon the beginning of the course

	Export/Import Management
	2 Finnish credits
	3 ECTS credits




Objectives: Students will know the chain of export and special features of international marketing. They are able to accomplish a plan for start the export marketing

Contents: Marketing research abroad, search for representative, accomplishment of the export plan, financing of  export, the influence of different cultures, trading within the European Union, fairs as means of export, agent contracts, delivery terms, delivery contracts, INTERNET as an export channel.
Requirements: Assignment and examination

Material: Will be agreed upon the beginning of the course

	International Delivery
	1 Finnish credit
	1.5 ECTS credits




Objectives: Students are able to take into consideration the costs and requirements of transport in connection of export/import. They know how to organize transport for international deliveries. 

Contents: Modes of transport, differences between transportation systems in different countries, forwarding, delivery terms, packaging, transport costs. Case presentations, study visits to transportation business

Requirements: Assignment and examination

Material: Will be agreed upon the beginning of the course

	International Law
	1 Finnish credit
	1.5 ECTS credits




Objectives: Students know the most important juridical issues in international business. 

Contents: Delivery contracts, agency agreements, transport contracts, regulations in employment relations, the establishment of sales business.

Requirements: Assignment and examination

Material: Will be agreed upon the beginning of the course

	Presentation and Negotiation Skills
	1 Finnish credit
	1.5 ECTS credits




Objectives: Students are capable of preparing and realising the presentations needed in business in English

Contents: Oral presentations, negotiation skills in international events, cultural differences, self-knowledge, use of the Internet in enterprise and product presentations.
Requirements: Presentations

Material: Will be agreed upon the beginning of the course

	Language Skills
	2 Finnish credits
	3 ECTS credits




Objectives: Students enhance their language skills to be able to communicate naturally both orally and in writing in normal international occasions.

Contents: Language proficiency test, personal training programme, training in small groups.

Requirements: Written and oral examination

Material: Will be agreed upon the beginning of the course

	Information Network in International Business
	2 Finnish credits
	3 ECTS credits


Objectives: Students will learn the use of the information networks in connection with  international activities. They will familiarise themselves with different channels to acquire information for export/import.

Contents: Use of the Internet, use of Web pages in marketing 

(e-marketing), commercial departments of embassies, customs statistics, the chamber of commerce system.
Requirements: Assignments

Material: Will be agreed upon the beginning of the course

	Individual Project Work
	2 Finnish credits
	3 ECTS credits




Objectives: Students will learn to put the received knowledge in practice 

Contents: The practical project in the enterprise in connection with international activity

9.4 DESCRIPTION OF Courses INSTRUCTED in Finnish / ENGLISH

Courses offered in English in the Institute of Technology

9.4.1 Department of Mechanical Engineering

Product Development   4.5 ECTS

Objectives: The product development process transforms market needs and technical potential  into saleable products. The output of product development comprises product descriptions and structures and finally capabilities for marketing and delivering the products.

Contents: Market research, market need assessment, product business plan,  product roadmap, technical research, application research, concept design, product process design

Requirements : Written exam, exercises

Prototype Technology   3 ECTS

Objectives: Students will know the significance of prototyping technology in product development. They will know the most important manufacturing processes and applications of rapid prototyping techniques when making tools and final products. 

Contents: Basics of prototyping techniques. Significance of prototypes in product development. The most important computer aided rapid prototyping techniques and their applications.

Vacuum casting.

Requirements : Laboratory exercises, seminar work and written exam.

Factory simulation   3 ECTS

PLC control I   3 ECTS

Objectives: Student will learn how to use PLC's in an automation project. Student

will learn to connect PLC to the process, will know the functions of PLC

and will learn to use programming tools.

Contents: Automation project using PLC's. The structure and functions of PLC.

Basic commands, latches, leading and trailing edge function blocks,

timers and calculators, sequence programming using shift registers.

Programming, testing and documentation.

Requirements: Exercises and final exam.

PLC control II   3 ECTS

Objectives: Student will learn sophisticated PLC applications and will learn how to

apply PLC to linear

and stepper motor control, PID-control, and fuzzy logic used in

manufacturing processes.

Contents: Advanced process interfaces, motion controllers, memory functions,

special instructions, PID-algorithm, fuzzy logic. Programming and

testing tools.

Requirements: Exercises and final exam.

Control Theory   3 ECTS

Objectives: Student will learn essential parts of Control Theory and its common applications.

Contents:

1. system theory

2. feedback control

3. controller theory

4. Z- and L-transformation

5. transfer function

6. tuning feedback controller

7. Matlab/Simulink-program

Requirements: Exercises and final exam

9.4.2 Department of Information Technology

Multimedia Technology   3 ECTS

Objectives: Students will gain basic competence to produce multimedia for networks.

Contents: Tools and competence required in production of multimedia. Different roles and cooperation in production of  multimedia. Navigation and user interface. Hypertext, graphics, audio, animation and video.

Requirements: Active participation in training and development of the learning environment for the course. Written exam, project work.

Material: To be agreed upon at the beginning of the course.

Java Programming   3 ECTS (during the winter semester)
Objectives: This is a basic course after which students will be able to make simple Java applets for WWW-pages. They will also become familiar with the concepts of independent Java programs.

Contents: Notions. Applets. Independent Java programs. Variables, operators, conditional statements and loops. 

Requirements: Written exam and task.

Unix Operating System   3 ECTS

Objectives: Students will acquire a basic knowledge of the essential properties of Unix operating system. The installation of Linux will be included in the course. Students will become familiar with typical administrative operations.

Contents: Fundamental commands. File system. Shells. Communications. Shell-programming. Linux. Maintenance of Operating System.

Requirements: Written exams, tasks.

Project work / subject chosen by the individual professor   3-10 ECTS

Agreed and tutored by the professor of Oulu Polytechnic

Cisco Networking Academy’s modules from I to IV:

Fundamentals of Computer Networks (CNA I)   4,5 ECTS credits

Objectives: Student will know the basics of computer networks, including OSI-model,

TCP/IP-protocol family and network cabling.

Contents: OSI-model, Network topologies, TCP/IP-protocol, subnetting and basic

network design.

Requirements: Laboratory exercises and final exam
Router Networks (CNA II)   3 ECTS

Objectives: Student will understand basic operation of router. Student will have

skills to configure and maintain Cisco routers. 

Contents: Beginning router configurations. Routed and routing protocols.

Requirements: Laboratory exercises and final theory and skills based exam.

Internetworking Technologies (CNA III)   4.5 ECTS credits

Objectives: Student can handle complicated configurations of router and is able to manage switched networks. 

Contents: Power operations of Routers. PIX-protocol. Switch and switching technologies. 

Segmenting of networks. Fast ethernet. Virtual networks. 

Requirements: Labs and final exam. 

Literature: All material is on the web side of Cisco System 

Earlier Studies: Fundamentals of computer networks, Router networks. 

Wide Area Networks (CNA IV) 3 ECTS credits

Objectives: Student knows the fundamentals of WANS, technology and management. 

Contents: WAN-technologies. PPP. Frame Relay. ISDN. Network troubleshooting. 

Requirements: Labs and final exam. 

Literature: All material is on the web side of Cisco System 

Earlier Studies: Fundamentals of computer networks, Router networks, Internetworking technologies 

9.4.3 Department of Mechanical Engineering

TLP01Z Finnish and Communication  3 ECTS credits

Objectives: Students will improve their communication skills which are necessary for individuals and especially for engineers in their work. They will learn to analyse demands of different communicational situations and to choose appropriate strategies and channels for communication. Students will also learn to receive and produce situation and recipient oriented messages.  

Contents: Communication as a tool for individuals and community. Norms and choices of language and messages. Marketing, research and reporting. Recruitment. Speeches, meetings and negotiations.

Requirements: Individual, pair or team work.  Oral communication tasks. Presentation or lecture. Special task or a test.

Literature: Will be agreed upon at the beginning of the course.
TLP02Z  Swedish  3 ECTS credits

Objectives: Students will improve their written and spoken skills in Swedish especially from the point of view of their own professional fields. They will learn to express themselves in everyday spoken situations and will be able to discuss issues of their own technical field in Swedish. Students will understand the significance of Swedish as their second domestic language and in Nordic communication. 

Contents: Texts from special technical fields of study. Students’ spoken presentations and introductions to various themes. Discussion and pronunciation exercises. Listening comprehension tasks.

Requirements: Performing exercises. Written and spoken tests.

Literature: Will be agreed upon at the beginning of the course.

TLP03Z English  6 ECTS credits

TLP13Z German  6 ECTS credits

Objectives: Students will improve their written and spoken language skills in English/German especially from the point of view of their own professional fields.  Students will have a command of the most essential grammatical structures in English/German. They will comprehend English/German texts and will practice drawing up English/German essays. They will also learn to exploit auxiliary devices and sources for interpretation and production of technical texts. Students will learn to express themselves orally in English/German. 

Contents: Essential grammatical structures, grammar exercises, essays, listening tasks and oral practise. Professional technical texts in the target language. 

Requirements: Written exams. Exercises. Oral presentations.

Material: Will be agreed upon at the beginning of the course.

TLP05Z Physics  13.5 ECTS credits

Objectives: Students will acquire skills in physics which will form the basis for other technical studies. Students will comprehend the significance of physical laws and phenomena in technology. In addition, they will be able to apply physics to solving practical problems in their own professional fields. 

Contents: Basic mechanics. Thermophysics.Theory of electricity. Theory of wave motion. Acoustics. Optics. Radiation, atomic and nuclear physics. 

Requirements: Written tests, exercises and reports for laboratory tasks. 

Literature: Will be agreed upon at the beginning of the course. 

TLP051  Physics  I  3 ECTS credits

Objectives: Students will learn the theory of mechanics and will be able to use the knowledge they have learned in solving problems.

Contents: SI- units, kinematics, dynamics I (Newton’s laws, friction, work, power, energy, impulse and linear momentum), motion of rotation, dynamics II (dynamics of a rigid body), Newton’s law of universal gravitation, hydrostatics and hydrodynamics.

Requirements: Exercises and written exams

Literature: Hautala M. & Peltonen H. 1999, Insinöörin (AMK) fysiikka 1. Lahti. Lahden Teho-opetus Oy , Mäkelä M., Mäkelä R. & Siltanen O. 1994 , Insinöörikoulutuksen fysiikka 1. Tampere. Tammertekniikka ky.

TLP06Z  Chemistry  3 ECTS credits

Objectives: Students will acquire a basic knowledge of chemistry and will be able to apply the knowledge in their own technical fields. 

Contents:  The basic concepts of chemistry, bonds, periodic table and certain general features of chemical behaviour, acids and bases, combustion, fuels and thermochemistry, redox-reaction, electrochemical series and applications, some metals, the chemistry of n- and p-type conductors, corrosion, essential substance groups of organic chemistry and their toxicity, plastics, basics of hydrochemistry with microbiology concepts, environmental chemistry.

Requirements:  Two exams or one final exam.

Literature: Will be agreed upon at the beginning of the course

TLP071 Use of Data Systems  3 ECTS credits

Objectives: Students will get familiar with the use of microcomputers and networks and will be able to use them as personal tools in their further studies.  Students will understand the need for  continuous updating of their knowledge depending on the quick development of information technology and learn how to get new information.  Students will learn to take a responsible stand upon using computers and networks.

Contents: The basic structure of micro computer hardware, networks and peripheral device.  Basics of operating systems and user interfaces.  Basic software for word processing and spreadsheets among other things.  Modern network services.

Requirements: Written tasks (on a computer) and exams.

Literature: Will be agreed upon at the beginning of the course.

TLP072 Application Software  3 ECTS credits

Objectives: Student will learn to apply information technology to practical problems in their own professional fields using e.g. EXCEL-programme.

Contents: Utilizing tool programmes and using networks in learning. Applying the properties of Excel-programme and macro programming.

Requirements: Exercises, one exam.

Literature: Pulkkinen, H. & Valtanen, E. EXCEL 97 or the new version: Visual-serie,

Jyväskylä. Teknolit.

TLP08Z Professional Ethics  1.5 ECTS credit

Objectives: Students will become familiar with concepts of ethical thought. The course will encourage value thinking and setting explicit objectivess. One of the purposes will also be to pay attention to individual self-control.

Contents: Composing values. Values as guidelines for individuals and communities and their effects upon communication. Engineering ethics. Cultural values and manners.

Requirements: Giving a seminar lecture and participation in seminars.

Literature: Will be agreed upon at the beginning of the course.

TPL09Z Entrepreneurship and Economics  4.5 ECTS credits

Objectives: Students will comprehend the significance of internal and external entrepreneurship for national economy, enterprises and individuals. Students will understand functions of the enterprise, its goals and objectives and acquire skills to realize them. 

Contents: Basics of the economy. Internal and external entrepreneurship. Functions of the enterprise. Financial processes of a business. Internal accountancy (costs, contribution margin, investing and pricing calculations). Production and control. Basics of  marketing.

Requirements: Written exams, assignments.

Literature: Uusi-Rauva, E., Haverila, M.&Kouri,I. 1993. Teollisuustalous. Tampere. Infacs. Johtamistekniikka. Tammer-paino. Jyrkkiö,E. & Riistama, V. Amer yhtymä. Weilin+Göös. Korpela, A. Kansantaloutemme perusteet. Helsinki. Talousteos Ky.
TLP10Z Management  3 ECTS credits

Objectives: Students will understand the basics of labour and organisational behaviour, contents and means of management, the importance of personnel and employment relationships to the success of a business. Students will understand the regulations of labour market and are able to act according to these regulations in conventional situations. 

Contents: Basics of labour and organisational behaviour. Basics of successful management (Decision making, delegation, commission, motivation, communication, etc.) Management techniques and models. Problem solving techniques. Labour legislation and treaties of labour market organizations.

Requirements: Assignments and written exams.

Literature: Uusi-Rauva, E., Haverila, M.&Kouri,I. 1993. Teollisuustalous. Tampere. Infacs. Johtamistekniikka. Tammer-paino. Jyrkkiö,E. & Riistama, V. Amer -yhtymä. Weilin+Göös.

TLP11Z Basics of R&D  4.5 ECTS credits

Objectives: Students will know the basics of research and development activities, methods of research and their applicability of R&D in their own professional fields. They will know the basics and stages of R&D. Additionally they will be able to independently acquire information by ulilizing different methods.

Contents: Basics of research work, research methods and their suitability for research and development work in students’ own professional fields. Basics and phases of product development. Acquiring information by using various methods.

Requirements :  Written exams, assignment

Literature:  Will be agreed upon at the beginning of the course

TLP12Z Welfare and Environment  3 ECTS credits

Objectives: Students will increase their knowledge in ethics and concepts concerning welfare and environment. They will be familiar with principles of sustainable development. They will learn to understand the significance of multiplicity in environmental ecology and nature. They will be able to recognize the risks of welfare to the environment. Students will understand limited exploitation of natural resources. Students will become familiar with environmental politics and will acquire knowledge and skills to influence environmental development. 

Contents:  Concept of welfare (criterions and indicators). Environment as part of welfare, basics of environmental philosophy. Function and presuppositions of ecosystem in terms of sustainable development. Multiplicity of nature and the use of natural resources from the point of view of ecosystem and environmental economy. Environmental politics.

Requirements: Tests. Written tasks. Seminars.

Literature: Will be agreed upon at the beginning of the course.

TLP16Z Mathematics  15 ECTS credits

Objectives: Students will be able to apply mathematics to tasks of their own technical fields, will be able to use literal sources of their professions and to produce texts with mathematical concepts. They will have to reach mathematical skills which can stand up to international comparison. Students will have mathematical abilities for continuing education at work and universities. They will be able to use efficient calculation methods.

Contents: Plane and space geometry. Trigonometry, vectors and analytical geometry. Complex numbers and systems of equations. Definitions of derivative and integral. Derivation and integration methods. Applications of derivative and definite integral. Trigonometric and inverse trigonometric functions. Hyperbola functions. Differential equations. Matrix calculation. Numerical methods. Functions with several variables. Series.

Requirements: Written tests.

Literature: Lehtonen, H. 1994. Teknillinen geometria ja trigonometria. Jyväskylä. Tammertekniikka. Lehtonen, H. 1993. Teknillinen matematiikka 2, 3, 4. Jyväskylä. Tammertekniikka. Laitinen, E. 1995. Kaavasto. Jyväskylä. Tammertekniikka.

TLP171  Physics II 4.5 ECTS credits

Objectives: Students will learn thermophysics and will be able to use the knowledge they have learned in solving problems. Students will learn the basics of electrostatics, electrodynamics, magnetism and semiconductors as a basis for their professional studies.

Contents: Thermophysics, electrostatics, electrodynamics, magnetism and semiconductors.

Requirements: Exercises and written exams

Literature: Hautala M. & Peltonen H. 1999, Insinöörin (AMK) fysiikka 1 ja 2. Lahti. Lahden Teho-opetus Oy, Mäkelä M., Mäkelä R. & Siltanen O. 1994 , Insinöörikoulutuksen fysiikka 1 ja 2. Tampere. Tammer-tekniikka ky.

TLP172  Physics III  3 ECTS credits

Objectives: Students will learn the basics of alternating current as a basis for their professional studies. They will learn the theory of vibrations and will be able to use the knowledge in professional studies. Students will learn the basics of the theory of waves, acoustics, atomic and nuclear physics and will be able to understand technical applications of the theory.

Contents: Alternating current, vibrations, waves, acoustics, atomic and nuclear physics

Requirements: Exercises and written exams

Literature: Hautala M. & Peltonen H. 1999, Insinöörin (AMK) fysiikka 2. Lahti. Lah-

den Teho-opetus Oy , Mäkelä M., Mäkelä R. & Siltanen O. 1994 , Insinöörikoulutuksen 

fysiikka 2. Tampere. Tammertekniikka ky.

TL1031 Introduction to Programming - C-Programming Language  3 ECTS credits

Objectives: Students will know how to design and make programmes by means of high level programming language (C - programming language). They will be able to use a developing environment for programming. Students will  understand the importance of documentation in programming.

Contents: Data types, operators, sentences, clauses, control structures, records, pointers, files, standard library.

Requirements: Laboratory exercises. Written tasks. Written exams.

Literature: Will be agreed upon at the beginning of the course.

TL1041 Manufacturing Technology I  3 ECTS credits

Objectives: Students will become acquainted with engineering works industry and have an insight of the operations of mechanical workshops. They will get knowledge of the methods and machinery used in the production of mechanical products. They will also be able to design products suitable for different production methods.
Contents: Development of metal industry in Finland. Operations and manufacturing systems in mechanical workshops. Measurements and  devices needed. Joining techniques (welding, glueing, mechanical joints) and

thermal cutting. Basics of cutting, machining, turning, drilling and milling.

Requirements: Laboratory practice and written exams.

Literature: Ihalainen, E., etc. 1995. Valmistustekniikka. Jyväskylä,. Otatieto

TL1042 Manufacturing technology II  4.5 ECTS credits

TL1043 Manufacturing technology II  3 ECTS credits

Objectives: Students will get a general idea of the manufacturing methods in engineering works and workshops  and they will know how the equipment and machines needed in the manufacture of different mechanical products. They will be able to design components of mechanical automatic machines so that manufacturing them by normal methods and machines is possible. They will be able describe special features of different manufacturing methods. Students will also be able to describe impact of different manufacturing methods on assembly and automation of assembly. They will be prepared to read the technical literature of different sectors of manufacturing technology and to continue their studies in manufacturing technology.

Contents: Basics of numerical control in the use of modern manufacturing machines. Casting as a manufacturing method of metal components and its applications. Working on plate and formed and shaped steel in automatic machines. Possibilities of moulding machining in the production of  parts for automatic machines. Special manufacturing methods like electric discharge, chemical and electro-chemical manufacturing and their applications in the manufacture of metal and plastic products. Rapid prototyping technology and its possibilities in manufacturing prototypes. Machines and methods used in manufacturing and joining plastic parts. Possibilities given by coating and finishing methods to manufacture competitive products. Only TL1042:  Main features of manufacturing mechanical components of electrical and electronic devices.

Requirements: Written exams. TL1042: Additional assignments and laboratory practice.

Literature:  Ihalainen, E., etc. 1995. Valmistustekniikka. Jyväskylä. Otatieto

TL106Z Construction Materials  4.5 ECTS credits

Objectives:  Students will realize the importance of material selection in Mechanical Design and the amounts of  selected materials. Students will understand the processing of metals for a variety of the properties.

Contents: Mechanisms and reasons for breaking materials. Metallurgical fundamentals, like mechanical testings, heat treatments, alloying elements, iron-carbon alloys, iron and steel processing, steel types, tool materials, copper and aluminium, other metals. Other materials like plastics, rubbers, ceramics and technical features, applications and prices of various fibres. Modern coating methods, adhesives in assembly. Fundamentals of corrosion and its prevention.

Requirements: Written exams and laboratory practise. 

Literature: Laitinen Esko, Niinimäki Matti, Tiainen Tuomo, Tiilikka Pentti, Tuomikoski Juho, 1998. Konetekniikan materiaalioppi. Painatuskeskus Oy, Helsinki

TL1081 Engineering Drawing  3 ECTS credits

Objectives: Students will learn to understand engineering drawings and diagrams and their importance in machine design and machine automation.  Students will be able to design and dimension drawings and diagrams according to valid standards and requirements set by manufacturing technology.  

Contents: Engaging engineering drawings in different tasks of machine industry and especially in machine automation.  The influence of CAD in engineering drawing.  Basic principles of engineering drawing: projections, dimensioning, tolerances, noting, using of standard components, assemblies and bills of materials.

Requirements: Written tasks and exams.

Material: Autio, A., Hasari, H., Koneenpiirustus ammattikorkeakouluille ja teknillisille oppilaitoksille. 1998. Helsinki. Otava.

TL1082 CAD I  4,5 ECTS credits

Objectives: Students will be able to describe the meaning of  Computer Aided Design and obtain experience in using  CAD system to produce 2D drawings and 3D models. They will learn to apply the basic principles of engineering drawings and standards to CAD.

Contents: The most common programmes in Computer Aided Drafting (programmes and hardware).

The basic features of CAD systems to produce 2D drawings, diagram drafts and 3D models in mechanical engineering by means of mechanical CAD software.

Assessment: Excercises and application tests of CAD software (drafting and modelling test by means of the software).

Course material: Handouts provided by the lecturer.

TL1083 CAD II  3 ECTS credits

Objectives: Students will be able to describe the meaning of 3D modelling in Computer Aided Design. They will know the applications of  CAD systems in volume and surface modelling and obtain experience to produce 3D models of parts by doing exercises. They will be able to apply the basic principles of engineering drawings and standards to 3D models.

Contents: The software and hardware of the most common CAD systems. The principles in the usage of workstations and UNIX  operating system. The usage of 3D modelling CAD system to describe parts, constructions and assemblies in machine and product design. The exploitation of 3D models in design and analysis. The possibilities of applying Rapid Prototyping in product design and how a 3D model will be transmitted into the RP system.

Assessment: Exercises and application tests of CAD software.

Course material: Handouts provided by the lecturer and the tutorials of the software.

TL1101 Statics  4.5 ECTS credits

Objectives: Students will be able to simplify a real mechanism into a free body diagram, to calculate reaction forces shear forces and bending moments in statically determined cases of plane and space statics. They will be able to apply the equilibrium principle to friction cases.

Contents: Plane and space statics of the particle. Plane Statics of a rigid body. The stresses of plane mechanisms and parts. Space statics of a rigid body. Friction applications.

Requirements: Written exams. 

Literature: Outinen Hannu . 1996. Statiikka tekniikanopiskelijoita varten I ja II. Tampere. Pressus Oy

TL112Z Strength of Materials  7.5 ECTS credits

Objectives: Students will be able to simplify from real structure  to strength problem and dimension machine elements and structures under basic loads and calculate strains. He can dimension basic structures by software.

Contents: Material properties, Cross section properties, Tension, compression and shear. Bending in straight and curved beam, Buckling and buckling-bending, Plate structures, Strength combination, Beam-Software 

Requirements: written exams. Exercises.

Literature: Saarineva, J. 1993. Lujuusoppi. Peruskurssi. Tampere. Sonator.

Outinen, H., Vulli, P. 1993. Lujuusopin perusteet. Tampere. Pressus Oy.

Valtanen, E. 1990. Koneenrakentajan taulukkokirja. Jyväskylä. Teknolit Oy.

TL1141 Machine Elements  6 ECTS credits

Objectives: Students will get to know machine elements in mechanical devices and they will be able to dimension and choose them in normal machine automation applications. Students will get the basic knowledge of mechanisms.

Contents: Welded joints, screw joints, shaft joints, slide and roller bearings, seals, springs, chain and belt drive, gear drive, power transmission equipment, mechanisms. 

Requirements: Written exams.

Literature: Blom, S. & al. 1995. Koneenelimet ja mekanismit. Helsinki. Opetushallitus

TL1142 Mechanization Units   3 ECTS credits

Objectives: Students will be provided with the ability to calculate and choose automatic handling devices. Students will also know the principles of robotics.

Contents: Linear actuators. Rotary actuators. Conveyors and storages. Handling technology. Robots and manipulators.

Requirements: Exams.
Literature: Fonselius, J., ym. 1988. Koneautomaatio. Kappaleenkäsittelylaitteet. Helsinki. Ammattikasvatushallitus. Salmelin, B. & Temmes, J. 1985. Robottiautomaatio. Suomen Säätöteknillinen Seura. Julkaisu nro 9. Helsinki. Insinööritieto. Blom, S., ym. 1991. Koneautomaatio. Mekanisointilaitteet. Helsinki. Ammattikasvatushallitus.

TL1161 Pneumatics  4.5 ECTS credits

Objectives: Students will know and be able to use pneumatic components and design  pneumatic systems in machine automation.

Contents: Compressed air supply, delivery and consumption. Pneumatic components. Design of pneumatic systems.
Requirements: Exams, laboratories and exercises.

Literature: Fonselius, J., ym. 1994. Koneautomaatio.Pneumatiikka. Helsinki. Edita Oy.

TL1162 Hydraulics  6 ECTS credits

Objectives: Students will know components of hydraulics and functioning of hydraulic systems. They will be able to plan simple hydraulic systems in machine automation applications.

Contents: Hydraulic components, planning of hydraulic systems, basics of proportional and servo hydraulics.

Requirements: Written exams, laboratories and exercises.

Literature: Fonselius, J. 1993. Hydrauliikka, Helsinki, Opetushallitus

TL1201  Electric Drives  3 ECTS credits

Objectives: Students will learn the basics of electric motors and drives in industrial applications, especially in machine automation systems. They will also adopt the means of selecting the proper motor and peripheral equipment for typical motor drive systems.

Contents: Three phase power supplies. Electric motors: different types, properties and use. Speed control systems and devices. Selection of motor type and calculation of rated power.

Requirements: Exams.

Literature: To be agreed upon at the beginning of the course.

TL1202  Electrification of Devices  4,5 ECTS credits

Objectives: Students will learn the demands of typical electric machines for the supply network.  They will also know the principles of electrical installations in buildings and the factors which cause problems in the quality of power supply.  Students will become familiar with the most important rules and regulations concerning electrical safety in industrial area. Students will be able to plan simple diagrams of connections for control circuits.

Contents: Electrical safety, standards, directives and regulations. Low voltage networks, electromechanical components, power and control cables in buildings. Protection of networks and signal wires against disturbances. Electrical drawing, schematics and diagrams of connections. Use of electrical metering instruments.

Requirements: Exams and laboratory tasks and reports.

Literature: Will be agreed upon at the beginning of the course.

TL1221 Sensor Technology  3 ECTS credits

Objectives: Students will get the basic knowledge of the most common sensor types and their connections to control systems. Students will be able to choose suitable sensors for machine control applications and to attach them to be part of an automatic control system. 

Contents: Basic sensor technology, sensor signal, binary sensors, position sensors, force, pressure and vibration sensors, vision sensors, bar code and code carrier technology, connecting digital and analog sensor signals with a control system.

Requirements: Laboratory exercises and written exams.

Literature: Fonselius & al.1998: Koneautomaatio: Anturit. Helsinki. Opetushallitus. Painatuskeskus Oy.

TL1222 Control Systems 4.5 ECTS credits

Objectives: Students will be capable of planning small machine control solutions based on programmable

logic controllers. Students will acquire the basic knowledge of control equipment, especially of programmable logic controllers and their connections with control systems and they will be able to use control software planning systems especially for machine control purposes.

Contents: Control equipment alternatives and  principles for selection. The basic programmable control logic technology. Connecting sensors and actuators with control devices. Planning and programming sequential material handling tasks. Planning tasks and programming control devices for production line machines. Distributed control. 
Requirements: Laboratory exercises, written tasks and exams.

Literature: Fonselius & al.1996: Koneautomaatio: Automaatiolaiteet. Helsinki. Opetushallitus. Painatuskeskus Oy. Others will be agreed upon at the beginning of the course.

TL1223 Control Buses 1.5 ECTS credit

Objectives: Students will know the serial data transfer technology used in machine control,

the field bus solutions in small programmable logic controller networks, and they will be able to choose and apply bus technology to distributed control systems.

Contents: Serial data transfer technology and field bus technology: Hardware, wiring and protocols. Asi, Can, Profibus, Lon. Networks and distributed input/output of programmable logic controllers.
Requirements: Laboratory exercises and exams.

Literature: Will be agreed upon at the beginning of the course.

TL1241 Quality Engineering   3 ECTS credits

Objectives: The course will be a link between technical documentation and product development The main idea will be to realize the quality thinking in concurrent engineering.

Contents: Tolerance on fits, quality and optimization, design for manufacturing and assembly

Requirements: Written exams and  exercises.

Literature: Will be agreed upon at the beginning of the course.

TL1242 Product Development  6 ECTS credits

Objectives: Students will know the different steps of methodical development process of product. They will be able to carry out design process in automatic manipulator in order to meet the demands given and to get competitive results.

Contents: Meaning of product development, product process, product design, value analysis, project working, patent and model protection, machine safety and ergonomics, surface finishing and corrosion prevention, design factors according  to different manufacturing methods.

Requirements: Written exam and exercises.

Literature: Huhtala, V. & al. 1987. Konstruktiotekniikka, Helsinki, Ammattikasvatushallitus. 

Välimaa, V. & al. 1994. Tuotekehitys, Asiakastarpeesta tuotteeksi, Helsinki, Opetushallitus.

TL1501 Pneumatics  3 ECTS credits

Objectives: Students will know and be able to use pneumatic components. They will know the functions of pneumatic systems.

Contents: Compressed air supply,  delivery and  consumption.  Pneumatic components. Design of pneumatic systems.

Requirements: Exam and laboratories. 

Literature: Fonselius, J., ym. 1994. Koneautomaatio.Pneumatiikka. Helsinki. Edita Oy.

TL1521 Electric Equipment in Automotives 4.5 ECTS credits

Objectives: Student will acquire the basics of automotive electric equipment, electrical circuit systems of vehicles, national and international standards, starter batteries, ignition systems, starting systems, generation of electric power, electronic regulators, assignments and requirements of electrical systems, and lighting systems, maintenance and diagnostics. 

Contents: Basics of automotive electric equipment. Circuits of electrical systems and standards. Starting systems. Ignition systems. Altenators. Electronic regulators. Lighting systems. Maintenance and diagnostics. 

Requirements: Written exams, exercises and reports for laboratory tasks. 

Literature: Will be agreed upon at the beginning of the course.

TL1522 Automotive Electronics I 4.5 ECTS credits

Objectives: Student will acquire the basics of automotive electronic systems, electronic ignition systems, electronically-controlled units and sensors in engine, air and fuel systems and exhaust lambda-sensors. In addition student will have the control  of diagnostics and maintenance. 

Contents: Electronic ignition systems. Electronically-controlled units and sensors in engine. Air/fuel- systems. Exhaust lambda-sensors. Diagnostics and maintenance. 

Requirements: Written exams, exercises and reports for laboratory tasks. 

Literature: Will be agreed upon at the beginning of the course.

TL1523 Automotive Electronics II  4.5 ECTS credits

Objectives: Student will acquire the basics of automotive electronics of  brake, transmission and suspension systems. In addition student  will acquire knowledge of safety, convenience and information systems.

Contents: ABS- and EBS-systems. Traction control system. Safety and convenience systems.  Theft prevention systems. Channels in automotives. Information systems. 

Requirements: Written exams, exercises and reports for laboratory tasks. 

Literature: Will be agreed upon at the beginning of the course.

TL 1541 Basics of Automotive Engineering  6 ECTS credits

Objectives: Students will acquire the basics of  the impacts of vehicles and transportations on industry, enterprises, national economy and environmental pollution. Students will acquire the knowledge and skills  in  the driving resistances of vehicles,  requirements of engine power, fuel consumption, characteristics of performance in vehicles, adaptation of engine and transmission in transportations.  In addition, they will learn the construction systems of automotives and  the regulations concerning vehicles on the road.  

Contents: Statistics concerning vehicles, transportation, incomes and taxes in Finland. History of Automotives. Automotives and environmental pollution. Driving resistances of vehicles, transmission efficiency and demand for engine  power and fuel consumption.  Characteristics of performance in automotives. Construction systems of automotives. Regulations concerning vehicles on the road.

Requirements: Written exams, exercises and reports for laboratory tasks. 

Literature: Will be agreed upon at the beginning of the course. 

TL1542 Automotive Engineering I  6 ECTS credits

Objectives: Students will acquire the basics of vehicle transmissions, clutches, drive gears, axles and design methods. Students will acquire the knowledge of bearing applications of transmissions, wheels, steering systems, supporting constructions of wheels and axles,  theoretical steering methods and characteristics of  steering , contact of tyre, and road contact and friction.  

Contents: Vehicle transmissions. Clutches. Drive gear and axles. Design methods of transmissions. Bearing applications of wheels and transmissions. Supporting constructions of wheels and axles. Steering theory of automotives. Characteristics of steering systems. Tyre and road contact and friction. 

Requirements: Written exams, exercises and reports for laboratory tasks. 

Literature: Will be agreed upon at the beginning of the course.

TL 1543 Automotive Engineering  II  6 ECTS credits 

Objectives: Students will acquire the basics of vehicles braking systems, dimensioning of  brakes, regulations of  braking systems and requirements for the performances of brakes and measurings in the periodic technical inspections, traffic safety and  maintenance of braking systems.  In addition students will acquire the knowledge of the suspension systems of vehicles, basics of suspension and maintenance.

Contents: Delays of vehicle braking systems. Theoretical basics of braking. Design of brakes. Hydraulic and pneumatic braking systems. ABS- and EBS-braking systems. Regulations concerning brakes. Measuring methods of brakes. Requirements for braking systems in periodic technical inspection and maintenance. Suspension systems of vehicles. Basics of  suspension. Design of suspension.

Requirements: Written exams, exercises and reports for laboratory tasks. 

Material: Will be agreed upon at the beginning of the course.

TL 156Z Laboratories of Automotive Engineering  4.5 ECTS credits

Objectives: Student will acquire the basics of  measurements and testings and will be able to give the measurements of automobile steering systems, mechanical engine conditions, braking systems, exhaust emissions, measurings in 4-wheel dynamometer, diagnostics of electric circuits. In addition student will acquire experiences of  measurings on the road such as  driving resistances, deceleration of brakes and  distances, fuel consumption and emissions. 

Contents: Measurements of steering systems. Mechanical condition of engine. Brake dynamometer measurement. Measurings and diagnostics of electric circuits. Measurings of fuel consumption and exhaust emissions. Measurings of 4-wheel-dynamometer. Driving resistances. 

Requirements: Written exams, exercises and reports for laboratory tasks. 

Literature: Will be agreed upon at the beginning of the course.

TL 1581 Basics of Internal Combustion Engines  7.5 ECTS credits

Objectives: Student will acquire the basics of internal combustion engines, applications in automotives, formulation of mixture and combustion, turbocharge systems and internal combustion process. In addition student will acquire knowledge about mechanisms of engines, coolant and lubrication systems, pollution prevention systems, exhaust gas emissions, as well as measurings of exhaust emissions and regulations concerning these emissions. 

Contents: Functions of  Internal Combustion Engines in vehicles.  Dimensioning of engines. . Combustion and fuel. Combustion thermodynamics in spark and compression ignited engines. The ideal air standard cycles. Otto-, Diesel- and Dual-Cycles. Turbocharging. Fuel injection equipment. Theory of camshaft and valve mechanisms. Lubrication and coolant systems. Measurement of exhaust gas emissions.  

Requirements: Written exams, exercises and reports for laboratory tasks. 

Literature: Will be agreed upon at the beginning of the course.

TL1582 Fuel and Lubrication Oils  3 ECTS credits

Objectives: Student will acquire the basics of fuel and lubrication oils used in automotives, tribology of bearings, conventional and alternative fuels in  internal combustion engines, standards of  engine and transmission oils, testings  and  requirements concerning maintenance.

Contents: Fossil fuels used in automotives. Theory of Tribology. Methods of lubrication. Standards of engine and transmission oils. Measurings of  lubrication system in automotives. Maintenance. 

Requirements: Written exams, exercises and reports for laboratory tasks. 

Literature: Will be agreed upon at the beginning of the course.

TL 1640 Control Systems, Advanced Course  6 ECTS credits

Objectives: Students will  acquire a deeper insight into different control devices and they will be able to combine them to distributed control systems for machine automation purposes. 

Contents: Control equipment alternatives and principles for selection. Microcontrollers and embedded systems. Microcontroller programming using C-programming language. Connecting sensors and actuators to microcontrollers. Computers in machine control. Distributed control principles. Co-operation of control devices in distributed control. Programming user interface into an automatic machine.
Requirements: Laboratory exercises including control planning, programming, connecting and testing, written reports and exams.

Material: Rantala.1995: Tietokonetekniikka, Kotka, Kymdata. Others will be agreed upon at the beginning of the course.

TL1661 Components and Packages  3 ECTS credits

Objectives: Students will be able to identify the most common electronic component packages by telling from their outer appearance and markings. They will know the basics of manufacturing methods and problems occurred in manufacturing. They will also understand the rules of component handling, shileding and logistics. They will also know the assembly, soldering and inspection equipment and the price range of the most common components.

Contents: The most common types of electrical components and packages, their markings, technical development and manufacturing processes. Manufacturing mechanical parts of electronic products.

Requirements: Written exam and project work for different companies.

Literature: Kallio K. & al. 1999: Elektroniikan tutotekniikka, Pro Electronica.

TL1662 Joining Methods  3 ECTS credits

Objectives: Students will know the most common joining methods, materials and equipment of the electronics production. They will also know the most important quality criteria and quality factors.

Contents: Welding of thin metal plates and polymers. SMT, surface mount technology, wave soldering, manual soldering and rework. Soldering materials, tools and machines.

Requirements: Written exam and project work for different companies.

Literature: Kallio K. & al. 1999: Elektroniikan tuotantotekniikka, Pro Electronica Kallio K. 1999. Luentomoniste, Oamk tekniikan yksikkö.

TL1681 Production Methods  4.5 ECTS credits

Objectives: Students will know the most common production methods of the electronics production and their applications. They will be able to design a production line for the reflow and wave soldering products and to optimize the production process. They will also know the functions of the production machines and cells and be able to use some of their models. Students will know the most common cost factors.

Contents: SMT production lines and wave soldering lines; processes, constructions and operating systems. The factors for the efficiency and quality of production. Simulation and optimization systems and tools.

Laboratory work includes practical training in the Pro Electronica training factory.

Requirements: Written exam, project work for different companies and laboratory exercises including training in the Pro Electronica training factory.

Literature: Kallio K. & al. 1999. Elektroniikan tuotantotekniikka, Pro Electronica.  

TL1701 Product Development  3 ECTS credits

Objectives: Students will be aware of the following facts: The product development process transforms market needs and technical potential into saleable products, the output of product development comprises product descriptions and structures and finally capabilities for marketing and delivering the products.

Contents: Market research, market need assessment, product business plan,  product roadmap, technical research, application research, concept design, product process design.

Requirements: Written exam and practical assignment.

Literature: Välimaa, V. ym. 1994. Tuotekehitys. Asiakastarpeesta tuotteeksi. Helsinki. Opetushallitus.

TL1861 Thermodynamics  6 ECTS credits

Objectives: Students will familiarize themselves with the thermophysical basics of energy processes.

Contents: Basic concepts. The first law of thermodynamics. The second law of thermodynamics. Application of the first and the second laws to energy processes.

Requirements: Written test and project work

Literature: Baehr, H. D. 1988. Thermodynamik. Eine Einführung in die Grundlagen und ihre technischen Anwendungen. Berlin. Springer-Verlag. Van Wylen, G. J. Sontag, R. E. & Borgnakke, C. 1994. Fundamentals of Classical Thermodynamics. New York. John Wiley & Sons. Moran, M. J. & Shapiro, H. N. 1993. Fundamentals of Engineering Thermodynamics: SI version. New York. John Wiley & Sons, Wark, K. Jr. 1989. Thermodynamics. New York. McGraw-Hill.

TL1862 Fluid Flow  3 ECTS credits

Objectives: Students will familiarize themselves with  the fluid flow of energy processes.

Contents: Basic concepts. Model theory. Frictional flow. Flow in pipes.

Requirements: Written test

Literature: Bohl, W. 1986. Technische Ströhmungslehre. Vogel. Fox, R. W. & McDonald. A. T. 1994. Introduction to Fluid Mechanics: SI version. New York. John Wiley & Sons. Munson,B. R., Young D. F. & Okiishi, T. H. 1990. Fundamentals of Fluid Mechanics. New York. John Wiley & Sons

TL1863 Heat Transfer  3 ECTS credits

Objectives: Students will familiarize themselves with the heat transfer of energy processes.

Contents: Forms of heat transfer. Conduction. Convection. Radiation. Combined heat transfer.

Requirements: Written test

Literature: Wagner, W. 1988. Wärmeübertragung. Vogel. Chapman A. W. 1989 Heat Transfer. MacMillan. Incropera, F. P. &  DeWitt, D. P. 1990. Fundamentals of Heat and Mass Transfer. New York. John Wiley & Sons. Osizik N. M. 1985. Heat Transfer: A Basic Approach. New York. McGraw-Hill

TL1881 Energy Plants  6 ECTS credits

Objectives: Students will familiarize themselves with the processes of energy plants and they will learn how to calculate them.

Contents: Steam power plant. Nuclear power plant. Diesel power plant. Heating plant.

Requirements: Written test and project work

Literature: Private leaflets

TL1882 Steam Boilers  6 ECTS credits

Objectives: Students will familiarize themselves with the process of the steam boiler and they will learn how to calculate the process and the boiler.

Contents: The structure of a boiler. Steam process. Combustion process. Calculation.

Requirements: Written test and project work

Literature: Wagner, W. 1985. Termische Apparate und Dampferzeuger. Vogel Ver​lag

Brandt, F. Dampferzeuger; Kesselsysteme, Energiebilanz, Srömungstechnik. 1992. Vulkan-Verlag

Effenberger, H. Dampferzeuger. 1989. VEB Deutscher Verlag für Grundstoffindustrie

Effenberger, H. Dampferzeugerbetrieb und Aussenlagen. 1988. VEB Deutscher Verlag für Grundstoffindustrie

TL1883 Cooling Engineering  3 ECTS credits

Objectives: Students will familiarize themselves with compressor cooling process, compressor cooling plants and their equipment. They will learn the facts of energy economy.

Contents: Circulation process. Cooling agents. Types of cooling plants. Equipment. Measuring plants.

Requirements: Written exams.

Literature: Aittomäki, A. & kumppanit. 1996. Kylmätekniikka. Kylmätuki Oy

Nydal, R. 1994. Käytännön kylmätekniikka. Kylmätuki Oy

TL1884 Mechanical Engineering I  3 ECTS credits

Objectives: Students will familiarize themselves with the principles of energy pumps and blowers and their energy economy.

Contents: Hydrostatic pumps. Impeller pumps. Impeller blowers.

Requirements: Written test.

Literature: Sayers, A. T. 1990. Hydraulic and Compressible Flow Turbomachines. McGraw-Hill.

Bohl, W. 1985. Strömungsmaschinen, Aufbau und Wirkunsweise.Vogel Verlag

TL1885 Mechanical Engineering II  3 ECTS credits

Objectives: Students will familiarize themselves with the principles of water, steam and gas turbines.

Contents: Water turbines. Steam turbines. Gas turbines.

Requirements: Written test.

Literature: Sayers, A. T. 1990. Hydraulic and Compressible Flow Turbomachines. McGraw-Hill.Dietzel, F. 1980. Turbinen, Pumpen und Verdichter. Vogel Verlag. Menny, K. Srömungsmaschinen. 1995. B. G. Teubner. Bathie, W. W. 1996. Fundamentals of Gas Turbines. John Wiley & Sons

TL1921 Maintenance Technology I  3 ECTS credits

Objectives: Students will  main concepts, definitions and terms of maintenance. Students will know contents, targets, duties, organisations and importance of maintenance as to the successful operation of a functional unit.

Contents: Concepts, realization and organization of maintenance. Computer systems for maintenance. Economical and reliable technological importance of maintenance.

Requirements:  Written examinations and exercises.

Literature: Aalto, H. 1994 Kunnossapitotekniikan perusteet. Rajamäki. Kunnossapitoyhdistys 

TL1922 Maintenance Technology II  3 ECTS credits

Objectives: Students will know the maintenance needs and ideas of manufacturing industry  and the most important techniques of industrial maintenance. Students will be able  to apply tools of reliability techniques to solve  practical problems.

Contents: Reliability techniques. Lubrication. Maintenance measurements. Corrosion protection. Reparation welding. Sealing.  Bearings and equipment for power transmission.

Requirements: Written examinations, laboratory work and exercises.

Literature: Will be agreed upon at the beginning of the course. 

TL202Z Mechatronics  4.5 ECTS credits

Objectives: Students will know the basic concepts of mechatronics and be able to combine mechanics, electronics and computer skills with machine design purposes.

Contents: Modelling, calculation and simulation of dynamics and kinematics. Closed loop servocontrolled systems. Sensors and actuators in servocontrollsed systems. Digital control of actuator systems.

Requirements:  Written planning tasks and exams.

Literature: Airila, M. 1993: Mekatroniikka. Espoo. Otatieto Oy.

TL 204Z Advanced Course in Hydraulics  3 ECTS credits

Objectives: Students will know hydraulic systems and be able to analyze their functions. They will know components of cartridge technology. They will also know components of servo and proportional hydraulics as well as features of hydraulic systems, within their reach.

Contents: Components of proportional and servo hydraulics and selection and features of them, components of cartridge technology, design and simulation of hydraulic systems by software.

Literature: Fonselius, J. ym. 1993. Koneautomaatio: Hydrauliikka. Helsinki. Opetushallitus. Fonselius, J., ym. 1998. Koneautomaatio: Servotekniikka. Helsinki. Opetushallitus.

TL 206Z Choosing of Actuators  4.5 ECTS credits

Objectives: Students will be able to choose actuators for typical machine automation applications. They will be able to definite loads by accelerations, shocks and vibrations in typical machine automation structures and observe their effect on dimensioning.

Contents: Mechanics of mechatronics, choosing actuators, basics of vibration mechanics, observing vibrations, shocks and crashs in device design, basics of technical diagnostics.

Requirements: Written exams, exercises.

Literature: Lectures and brochures of equipment suppliers.

TL208Z CAD Applications  3 ECTS credits

Objectives: The course will deepen the skills of 3D modelling.

Contents: Assemblies; 2D drawings from 3D models; blow-up drawings; shells; sheet metal parts; data transmission into Rapid Prototyping machine

Requiremets: Excercises and application tests of CAD software.

Course material: Handouts provided by the lecturer and the tutorials of the software.

TL218Z Advanced Course in Manufacturing Technology  3 ECTS credits
Objectives:  Students will understand and be able to design economical use of modern NC technology. They will master the basics of  NC programming and the use of  some of NC programmes. They will understand the requirements of NC technology and on the other hand the possibilities offered by it in the design of products and their production. 

Contents: Characteristics and applications of NC machines and Numerical Control, programming of machining centres and lathes. Enhancing the utilization of NC machines by means of accessories, additional systems and programmes. The inpact of NC technology on product design. 

Requirements: Written exams and laboratory excercises.

Literature:  Laurila A. 1998. Material brought by the teacher. Suomen metalliteollisuuden tekninen tiedotus 33/84.

TL2211 Production Automation  7.5 ECTS credits

Objectives: Students will know the principles of industrial production systems and the opportunities of implementing production automation and be able to apply different solutions to different production needs.  The main subject will be manufacture of electronics products.

Contents: Design and dimensioning of production systems, numerically controlled machines, manufacturing cells and manufacturing systems, robotized production, principles and benefits of flexible automation, requirements for computer integrated flexible automation.

Requirements:  Laboratory and computer exercises, written planning tasks and exams.

Literature: Aaltonen K. & Torvinen S. 1997: konepaja-automaatio, WSOY. Robotiikka, Suomen robotiikkayhdistys, Vantaa 1999. Lapinleimu & al 1997: kone- ja metalliteollisuuden tuotantojärjestelmät, WSOY. Kallio K. et al. 1999: Elektroniikan tuotantotekniikka, Pro electronica. Production simulation software: Taylor Enterprise Dynamics, F&H Simulations B.V.  Netherlands.

TL228Z Quality Management  3 ECTS credits

Objectives: Students will realize the importance of quality in all company operations, the idea of process thinking and  be able to build up a quality system.

Contents: Total quality management. Process thinking, customer orientation, improvement of quality, costs of quality,quality prizes, quality standards, statistical process control.

Requirements: Written exams, exercises and seminar presentations.

Literature: Lecklin Olli, 1997, Laatu yrityksen menestystekijänä, Helsinki, Kauppakaari Oy. Salomäki Rauno, 1999, Hyödynnä SPC, Jyväskylä ,MET 9/1999

TL232Z Prototyping Technology  3 ECTS credits

Objectives: Students will know the significance of prototyping technology in product development. They will know the most important manufacturing processes and applications of rapid prototyping techniques when making tools and final products. 

Contents: Basics of prototyping techniques. Significance of prototypes in product development. The most important computer aided rapid prototyping techniques and their applications.

Vacuum casting.

Requirements: Laboratory exercises, seminar work and written exam.

Literature:  Will be agreeed upon at the beginning of the course

TL234Z Plastic Part Design  3 ECTS credits

Objectives: Students will know plastic materials and products, the use and manufacturing of plastic parts and the  concurrent engineering practices. They will be able to design a simple injection mold.

Contents: Properties and usage of plastics. Design.of plastic parts. Plastic component manufacturing. Injection molding process and equipment. Injection molds. Design of injection mold.

Requirements: Written exams, exercises and seminar presentation.

Literature: Malloy Robert A, 1994, Plastic Part Design for Injection Molding, New York, Hanser Publishers, Menges/Mohren, 1993, How to Make Injection Molds, New York, Hanser Publishers.

TL242Z Basics of Logistics  3 ECTS credits

Objectives: Students will get a general insight into logistics and into the importance of logistics in the operations of companies and communities.  Students will be able to analyse influences of  logistics on costs, standard of service and competitive ability. Students will be able to describe  logistic processes and study  logistics further.

Contents: Contents, terms and concepts of logistics. Control of logistics. Decision making in logistics. Assessments of logistic activities. Logistics and the economy of companies. Logistic chains and green logistics. Organisations in logistics. Basics of purchasing and store keeping.

Requirements: Written examinations and exercises.

Literature: Karrus, Kaij E. 1998. Logistiikka. Porvoo. WSOY

TL243Z Transportation Economics and Marketing  4.5 ECTS credits

Objectives: Students will be aware of the structure of costs in different forms of transportation. Students will be able to select the right means and vehicles necessary for each transportation situation. Students will be aware of how to compare altenatives of transportation, storage and capital costs. Students will be able to plan combined forms of transportation in order to achieve comprehensively economical results. Students will get an idea of clients, needs of clients and marketing possibilities in tranportation companies.

Contents: Structure of costs in different forms of transportation. Optimizing the size of transportation vehicles. Share of transportation costs in logistics costs. Marketing of transportation services. Marketing channels and methods. Market research.

Requirements: Written exams and exercises.

Literature: Mäntynen, J.  Rantala, J. 1996. Tieliikenne. Tampere. TTKK. , Meskanen, J. Mäkelä, T

Mäntynen, J. 1996. Rautatieliikenne. Tampere. TTKK. , Mäkelä, T.  Tuominen, V. 1997.

Ilmaliikenne. Tampere. TTKK, Mäkelä,T. Mäntynen, J. 1998. Kuljetukset logistiikan osana.

Tampere. TTKK.

TL244Z Planning and Optimizing Transportations  3 ECTS credits

Objectives: Students will know the basics of different forms of transportation and they will be able to apply their know-how to simple cases. Students will be familiarized with applications of optimization programmes used in planning transportations. Students will get an idea of the opportunities in planning and controlling transportations offered by means of modern technology. Students will understand the importance of the choice of vehicle fleet, filling rate and number, one-way and return transportations when thinking of the economy of transportation forms.

Contents: Impact of geography and terrain conditions and communications on the choice of transportation. Impact of material to be transported, amount of material and frequency on the means of transportation. Planning of road transportation by optimization programmes.

Requirements: Written exams and exercises.

Literature: Mäntynen, J. Rtala, J. 1996. Tieliikenne. Tampere. TTKK. , Meskanen, J. Mäkelä, T.

Mäntynen, J. 1996. Rautaliikenne. tampere. TTKK., Mäkelä, T. Tuominen, V. 1997.

Ilmaliikenne. Tampere. TTKK., Mäkelä, t. Mäntynen, J. 1998. Kuljetukset logistiikan osana. Tampere. TTKK.

TL245Z International Transportations  3 ECTS credits

Objectives: Students will have general knowledge of the suitability of different transportation forms in international transportations. Students will be able to pay attention to special demands caused by international agreements and national laws and orders. Students will know the main features of documents concerning international transportations. Students will master rules and orders concerning vehicle fleet used in international transportations. Students will know the main points of delivery terms on international trade. Students will also know the main responsibilities of suppliers, carriers and buyers.

Contents: Forms of transporation and vehicle fleet of international transportations. Terms of delivery and transportation of international trade. Imports and exports. Documents of international transportations. Regulations concerning vehicle fleet in different countries. Pricing of transportations and services (forwarding, customs clearance, etc.).

Requirements: Written exams and exercises.

Literature: Will be agreed upon at the beginning of the course.

TL246Z Special Transportations  1.5 ECTS credits

Objectives: Students will learn the basics of applications of different special transportations. Students will be able to pay attention to the special needs of exceptional transportations like those of dangerous substances and loads exceeding the average in breadth, height, length and weight. Students will know laws, acts and regulations concerning special transportations. Students will be able to select suitable vehicle fleet for each case of special transportation..Students will be aware of the procedure concerning permits for special transportations.

Contents: Laws, acts and international regulations of special transportations. Licences for special transportations. Construction orders, inspections, licences for special transportation vehicles. Costs of special transportations. Availability of special transportation services.

Requirements: Written exams.

Literature: Mäntynen, j. Rtala, J. 1996. Tieliikenne. Tampere. TTKK. Other literature will be agreed upon at the beginning of the course.

TL 247Z  Chassis and Body Technology  4.5 ECTS credits

Objectives: Students will acquire the basics of chassis and body constructions, materials, safety equipment, accident inspections, measurings,  reparation and finishing methods. 

Contents: Chassis and body constructions  and materials. Safety equipment. Active and passive safety. Methods of measurements. Accident inspections. Methods  of repairing and finishing. 

Requirements: Written exams, exercises and reports on laboratory tasks. 

Literature: Will be agreed upon at the beginning of the course.

TL 248Z Garage Engineering  4.5 ECTS credits

Objectives: Students will acquire the basic methods and features of vehicle service and maintenance, they will know the facts of customer service, after-sales service, business activities  and quality standards. 

Contents: Service and maintenance of light and heavy vehicles.. Basics of garage engineering. Service and maintenance. Customer and spare part service. Safety at work. After-sales service. Basics of a profitable business. Quality standards. 

Requirements: Written exams, exercises and reports for laboratory tasks. 

Literature: Will be agreed upon at the beginning of the course.

TL 249Z  Car Sales and Marketing  3 ECTS credits

Objectives: Students will acquire the bascis of automobile industry, ecomomy, business, marketing, logistics, management and marketing.

Contents: Characteristics of automobile industry. Economy and business in car sales. Sales and profitability. Logistics. Management and marketing. 

Requirements: Written exams, exercises and reports. 

Literature: Will be agreed upon at the beginning of the course.

TL255Z MicroStation  3 ECTS credits

Objectives: Students will know software used for producing 2D drawings and making 3D models and  they will be able to apply engineering drawing methods and standards for producing documents.  Students will understand the meaning of 3D modelling in modern machine and  product design.

Contents: Software and hardware contents of  a computer aided design system (PC platforms).  Basic ideas both for producing 2D drawings and for 3D modelling.  2D drawing geometry elements,  3D primitives and different modelling techniques, their applications and use in making workshop and assembly drawings in machine design.

Requirements: Written tasks (CAD) and exams (CAD).

Literature: Manner, J. Muotoile MicroStation Modelerilla. Tilavuusmallinnusoppikirja. ISBN 952-91-0229-1.

Material: Written by the teachers. Software manuals.

TL262Z  Interference Suppression and Electromagnetic Shielding   3 ECTS credits

Objectives: Students will get a general idea of electromagnetic interference and basic constructions of electronic equipment and their impact on shielding against electromagnetic radiation. They will learn the influence of electrostatic fields and understand immunity methods against ESD.

Contents: EMC and RF shielding from the point of view of design and manufacture of the mechanics of electronic equipment and handling of components and shielding of manufacturing plants.

Requirements: Exams.

Literature: Will be agreed upon at the beginning of the course.

TL2631 Purchase and Subcontracting  3 ECTS credits

Objectives: Students will be familiarized with general purchase of components, accessories, materials, part assemblies as well as with the purchase from subcontractors. Students will be able to compare alternative quotations and procedures on the basis of technical and economical arguments. Students will understand how the supply and the demand influence on prices, delivery times and choice of transportation.

Contents: Purchasing and organizing purchase. Co-operation in purchase. Pricing factors of vendors. Comparison of component suppliers and subcontractors. Optimizing the number of reorders. Selection of transportation. Purchasing for JIT  production; storage and timimg. Data interchange between a manufacturing company and subcontractors.

Requirements: Written exams and exercises.

Literature: Koskinen, A. & co. 1998. Ostotoiminta yrityksen kehittämisessä.

TL264Z Transfer and Storage  3 ECTS credits

Objectives: Students will be familiarized with haulage and transportation inside a production plant carried out by different means of transportation. Students will also be familiarized with the storage of componetns and part assemblies in warehouses or stores inside production plants. Students will be able to compare different alternatives by means of technical and economical criteria. Students will also be able to find basic solutions to haulage operations, warehouse layouts and shelves. Students will know the main principles of modern storage methods and possibilities of  developing warehouse operations.

Contents: Warehouses for materials, components and subcontracted equipment. Utilizing subcontractors’ warehouses. Conveyors and haulage operating systems in production. Warehouse control and reordering items. Optimizing the capital invested in warehouses.

Requirements: Written exams and exercises.

Literature: Will be agreed upon at the beginning of the course.

TL284Z Maintenance Technology III  3 ECTS credits

Objectives: Students will be familiar with the special techniques mainly in the energy production, and in paper and pulp industry. Students will be able to independently find solutions to economical and technical problems in maintenance planning and realization.

Contents: Quality system of maintenance. Maintenance planning in investment projects. Fixed condition monitoring systems. Logistics in maintenance. Environmental control. Autorizations and inspections in industry. Cleaning of combustion gas. Maintenance of distribution equipment of steam and electricity. Maintenance of electrical equipment in process industry.

Requirements: Written examinations, seminar and exercises.

Literature: Will be agreed upon at the beginning of the course. 

TL448Z Statics and Strength of Materials  4.5 ECTS credits

Objectives: Students will be able to simplify a real mechanism into a free body diagram, to calculate reaction forces, shear forces and bending moments in statically determined cases of plane and space statics. They will also be able to to apply the equilibrium principle for friction cases. Students will be able to study the strength of materials

Contents: Plane and space statics of the particle. Plane Statics of rigid body. The stressies of plane mechanisms and parts. Friction applications. Reduced stresses and safety, moments. Normal loads, bending, shear, torsion, stability, reduced stress, endurance limit, fatigue stress concentration, surface stress.

Requirements: Calculation exercises and written exams.

Literature: Outinen, H. 1996. Statiikka tekniikan opiskelijoita varten 1 ja 2. Tampere. Pressus Oy. Saarineva, J. 1996. Lujuusoppi. Tampere. Pressus Oy.

TL500Z Technical Documentation  3 ECTS credits

Objectives: Students will have a good command of the concepts and tools which are related to technical drawings and documentation . They will learn the principles of computer aided design,  CAD. Students will learn to produce technical drawings manually and by means of a CAD programme. 

Contents: Significance and grouping of technical drawings. Standards and regulations. Drawing tools and drawing equipment. Basics of technical drawing. Diagram drawings. CAD programme.

Requirements: Tests. Written tasks (CAD). 

Literature: Will be agreed upon at the beginning of the course.

TL501Z Electrical Safety  1.5 ECTS credit

Objectives: Students will know the dangers of electricity and will be able to protect themselves against them. They will  understand the meaning and purpose of publications concerning electrical safety especially in low voltage systems. Students will adopt safe working manners and will learn to use conventional electrical devices for measurement and in laboratory.

Contents: Protection against electrical hazards. Electric shock and first aid. Electrical safety regulations and standards. Use of electrical metering instruments.

Requirements: Laboratory tasks. Test.

Literature: Will be agreed upon at the beginning of the course.

9.4.4 Department of Information Technology and Telecommunications

LP00Z Orientation into Studying  1.5 ECTS credits

Objectives: Students will be informed about the contents of study programmes in their departments. They will make personal study programmes, which will be checked during their studies.  Students will be motivated to Objectives-oriented  studying. 

Contents: Polytechnic as part of the national educational system. Learning environment and its opportunities. Improving personal learning techniques. Planning studies.

Requirements: Personal study programme. Counseling discussions.

Material:  Will be agreed upon at the beginning of the course.

TLP01Z Finnish Language and Communication  3 ECTS credits

Objectives: Students will improve communication skills which are necessary for individuals and especially for engineers in their work. They will learn to analyse demands of different communicational situations and to choose appropriate strategies and channels for communication. Students will also learn to receive and produce Objectives-oriented messages.  

Contents: Communication as a tool for individuals and community. Norms and choices of language and messages. Marketing, research and reporting. Recruitment. Speeches, meetings and negotiations.

Requirements: Individual, pair or team work.  Oral communication tasks. Presentation or lecture. Special task or a test.

Material: Will be agreed upon at the beginning of the course.

TLP02Z  Swedish  3 ECTS credits

Objectives: Students will improve their written and spoken skills in Swedish especially from the point of view of their own professional fields. They will learn to express themselves in everyday spoken situations and will be able to discuss issues of their own technical field in Swedish. Students will understand the significance of Swedish as their second domestic language and in Nordic communication. 

Contents: Texts from special technical fields of study. Students’ spoken presentations and introductions to various themes. Discussion and pronunciation excercises. Listening comprehension tasks.

Requirements: Performing excercises. Written and spoken exams.

Material:  Will be agreed upon at the beginning of the course.

TLP03Z English  6 ECTS credits

TLP13Z German  6ECTS credits

Objectives: Students will improve their written and spoken skills in English/German especially from the point of view of their own professional fields.  Students will have a command of the most essential grammatical structures in English/German. They will comprehend English/German texts and will practice drawing up English/German essays. They will also learn to exploit auxiliary devices and sources for interpretation and production of technical texts. Students will learn to express themselves in spoken English/German. 

Contents: Central grammatical structures, grammar exercises, essays, listening and speaking exercises. Professional technical texts in target language. 

Requirements: Performing exercises. Written and spoken exams.

Material: Will be agreed upon at the beginning of the course.

TLP21Z Mathematics  15 ECTS credits

Objectives: Students will be able to apply mathematics to tasks of their own technical fields, will be able to use literal sources of their professions and to produce texts with mathematical concepts. They will have to reach mathematical skills which can stand up to international comparison. Students will have mathematical abilities for continuing education at work and universities. They will be able to use efficient calculation methods.

Contents: Plane and space geometry. Trigonometry, vectors and analytical geometry. Complex numbers and systems of equations. Definitions of derivative and integral. Derivation and integration methods. Applications of derivative and definite integral. Trigonometric and inverse trigonometric functions. Hyperbola functions. Differential equations. Matrix calculation. Numerical methods. Functions with several variables. Series.

Requirements: Written exams.

Material: Lehtonen, H. 1994. Teknillinen geometria ja trigonometria. Jyväskylä. Tammertekniikka.

Lehtonen, H. 1993. Teknillinen matematiikka 2, 3, 4. Jyväskylä. Tammertekniikka.

Laitinen, E. 1995. Kaavasto. Jyväskylä. Tammertekniikka.

TLP05Z Physics  13.5 ECTS credits

Objectives: Students will acquire skills in physics which will form the basis for other technical studies. Students will comprehend the significance of physical laws and phenomena in technology. In addition, they will be able to apply physics to solving practical problems in their own professional fields. 

Contents: Basic mechanics. Thermophysics.Theory of electricity. Theory of wave motion. Acoustics. Optics. Radiaton, atomic and nuclear physics. 

Requirements: Written exams, exercises and reports for laboratory tasks. 

Material: Will be agreed upon at the beginning of the course. 

TLP06Z Chemistry  3 ECTS credits

Objectives: Students will acquire a basic knowledge and skills in chemistry and special skills necessary in their own technical fields.   

Contents: Basic concepts of chemistry and linkages. Structure of substance and its properties. Periodic system and its regularities. Acids and bases. Combustion, fuels combustible matters and thermochemistry. Redox reactions, voltage series and its applications. Electrochemistry. The chemical basis of metals and semiconductors. Chemical and electrochemical corrosion. The most essential substance groups of organic chemistry and their toxicity. Chemistry of plastics. The basics of hydrochemistry added with microbiological concepts. Environmental chemistry. 

Requirements: Written tasks.

Material: Will be agreed upon at the beginning of the course.

TLP14Z Information Technology and Digital Communications  3 ECTS credits

Objectives: Students will become acquainted with the use of microcomputers and data networks in order to be able to utilise them as personal tools. They will understand the constant need for updating their information due to the rapid development of information technology and will learn to acquire new information.  Students will have a good sense of responsibility when using computers and data networks.

Contents: Basic structure of microcomputers, data networks and supplementary devices. Basis for operating systems and user interfaces. Software tools, e.g. for word processing and spreadsheet. Modern network services.

Requirements: Written tasks and exams. 

Material: Will be agreed upon at the beginning of the course.

TLP23Z Compiler Language Programming I  3 ECTS credits

Objectives: Students will know how to design and make programs by means of high level programming language (C - programming language). They will be able to use a developing environment for programming. Students will understand the importance of documentation in programming.

Contents: Data types, operators, sentences, clauses, control structures, records, pointers, files, standard library.

Requirements: Laboratory exercises. Written tasks. Written exams.

Material: Will be agreed upon at the beginning of the course.

TLP08Z Professional Ethics  1.5 ECTS credits

Objectives: Students will become familiar with concepts of ethical thought. The course will encourage value thinking and setting explicit Objectivess. Its purpose is also to pay attention to individual self-control..

Contents: Composing values. Values as a guide for individuals and communities and their effects upon communication. Engineering ethics. Cultural values and manners.

Requirements: Giving a seminar lecture and participation in seminars.

Material: Will be agreed upon at the beginning of the course.

TLP09Z  Entrepreneurship and Economics 4.5 ECTS credits

Objectives: Students will comprehend the significance of internal and external entrepreneurship for national economy, enterprises and individuals. Students will acquire a clear picture of goals, Objectivess and operations of a company and they will also acquire skills and knowledge to realize these.

Contents: Basics of national economy. Internal and extermal entrepreneurship. Operations of an enterprise. Financial process of an enterprise. Internal accountancy of a company (cost, profit margin, investing and pricing calculations), production and its control, basics of marketing.

Requirements: Written exams. Written tasks. 

Material: Uusi-Rauva, E., Haverila M., Kouri I. 1993 Teollisuustalous. Tampere. Infacs Johtamistekniikka Oy. Tammer-paino. Jyrkkiö, E., Riistama, V. 1987. Laskentatoimi päätöksenteon apuna. Espoo. Amer-yhtymä Oy. Weilin+Göös. Korpela, A. 1980. Kansantaloutemme peruspiirteet. Helsinki. Talousteos Ky.

TLP10Z Leadership  3 ECTS credits

Objectives: Students will comprehend the basics of labour and organizational behaviour, contents and means of leadership, the significance of personnel and employment relationships for the success of a company, and the usual practice of labour market. Students will also be able to act according to these regularities in conventional situations.

Contents: Basics of labour and organizational behaviour.  Basics of successful leadership (decision making, delegation, commission, motivation, communication etc.). Leadership techniques and models. Problem solving techniques. Labour legislation and treaties of labour market organizations. 

Requirements:  Written exams. Written tasks. 

Material: Uusi-Rauva, E., Haverila, M., Kouri, I. 1993. Teollisuustalous/ 2. Yrityksen johtaminen. Tampere. Infacs. Further material will be agreed upon at the beginning of the course.

TLP11Z Basics of Research and Development  4.5 ECTS credits

Objectives: Students will comprehend the necessity of development of a company in terms of its competitive strength and will be able to study its different sections and to make development plans on the basis of studies.

Contents: Basics of research operations. Process of company planning – strategic/operative planning. Company, performance and accounting analysis, market survey and product development process by means of  ADP programs, written tasks, cases and business games. 

Requirements: Written exams. Written tasks. 

Material: Will be agreed upon at the beginning of the course.   

TLP12Z Welfare and Environment  3 ECTS credits

Objectives: Students will increase their knowledge in ethics and concepts concerning welfare and environment. They will be familiar with principles of sustainable development. They will learn to understand the significance of multiplicity in environmental ecology and nature. They will be able to recognise risks of welfare for environment. Students will understand limited exploitation of natural resources. Students will become familiar with environmental politics and will acquire knowledge and skills to influence environmental development.

Contents: Concept of welfare (criterions and indicators). Environment as part of welfare, basics of environmental philosophy. Function and presuppositions of ecosystem in terms of sustainable development. Multiplicity of nature and the use of natural resources from the point of view of ecosystem and environmental economy. Environmental politics.

Requirements: Exams. Written tasks. Seminars.

Material: Will be agreed upon at the beginning of the course.

Descriptions of Professional Subjects

TL500Z Technical Documentation  3 ECTS credits

Objectives: Students will have a good command of the concepts and tools which are related to technical drawings and documentation . They will learn the principles of computer aided design,  CAD. Students will learn to produce technical drawings manually and by means of a CAD program. 

Contents: Significance and grouping of technical drawings. Standards and regulations. Drawing tools and drawing equipment. Basics of technical drawing. Diagram drawings. CAD program.

Requirements: Exams. Written tasks (CAD). 

Material: Will be agreed upon at the beginning of the course.

TL501Z Electrical Safety  1.5 ECTS credit

Objectives: Students will know the dangers of electricity and will be able to protect themselves against them. They will  understand the meaning and purpose of publications concerning electrical safety especially in low voltage systems. Students will adopt safe working manners and will learn to use conventional electrical devices for measurement and in laboratory.

Contents: Protection against electrical hazards. Electric shock and first aid. Electrical safety regulations and standards. Use of electrical metering instruments.

Requirements: Laboratory task. Exam.

Material: Will be agreed upon at the beginning of the course.

TL5021 Mathematical Tools  3 ECTS credits

Objectives: Students  will acquire mathematical skills to process analogical and digital signals and to solve electrical circuits.

Contents: Series. Laplace and Fourier transformation. Z- transformation.

Requirements: Exams.

Material: Lehtonen, H. 1993. Teknillinen matematiikka 4. Jyväskylä. Tammertekniikka. Laitinen, E. 1995. Kaavasto. Jyväskylä. Tammertekniikka.

TL5052 Electrical Circuit Theory II (Filter Theory) 3 ECTS credits

Objectives: Students will learn the basics of filter theory such as time and frequency domain, complex frequency, network functions, transfer functions and their zeros and poles.  They will understand the basic theory of analog filters, filter approximation methods and differencies between approximations. They will be able to design simple passive and active filters and to count e.g.  sensitivity of component values. A short presentation of transmission line theory and Smith chart will be given at the end of the course.

Contents: Basics of filter theory. Theory of analog filters. Filter approximations and their properties. Passive filter synthesis. Active filter synthesis. Analysis of sensitivity. Basics of transmission lines and Smith chart.

Requirements: Exams. Written tasks. CAD-exercises. 

Material: Alasaarela, E. 1992. Elektroniikan suodattimet. Huhmari. Karprint Ky.

TL5301 Compiler Language Programming II  1.5 ECTS credit

Objectives:  This is a continuing course for Compiler language programming 1 and will offer an opportunity to carry out programming projects in groups. 

Contents: Contents for each programming project will be agreed upon at the beginning of the course. Typical, important matters will be pointers, handling data files and graphics. 

Requirements: Written task. Exam.

Material: Will be agreed upon at the beginning of the course.

TL5302 Object Oriented Programming  3 ECTS credits

Objectives: Students will understand the fundamentals of object oriented programming – encapsulation, polymorphism and inheritance. They will know classes and objects,  function and operator creditserloading – there can be many functions with the same name and the operator may have a new operational meaning.  Students will understand typical object program codes written by other designers. They will be able to do modifications into the code and to produce small applications of their own.

Contens:  C++ programming language. Classes and objects, encapsulation. Pointers and reference variables in C++. Function creditserloading, operator creditserloading. Inheritance. Virtual functions. Templates. Class libraries, especially container classes.

Requirements:  Written task. Exams.

Material: Herbert Schildt: Teach Yourself C++ . Osborne Mcgraw-Hill.

TL5081 Electronics I  3 ECTS credits

Objectives: Students will know the basic concepts of electronics and the structure and function of electronic components. They will be able to analyse the function of electronic circuits and will be familiar with the main circuit applications of components.  Students will be able to design and simulate electronic circuits. They will know how to use data information as an aid in the selection of components.

Contents: Passive electronic components; resistors, capacitors, and inductors. Semiconductor materials; Si, GaAs. Diodes and basic diode circuits. Field effect transistors; JFET and IGFET, their structure, function and basic circuit applications. Bipolar junction transistors, BJT; their structure, function and basic circuit applications. Printed circuit board and soldering techniques.

Requirements: Exams.

Material: Will be agreed upon at the beginning of the course. 

TL5082 Electronics II  4.5 ECTS credits

Objectives: Students will be familiarized with electronic components and circuits used in information technology. They will be able to analyse, design and simulate analog electronic circuits. WinSpice computer program will be used in circuit simulations. The practical circuit realizations and their measurements will be discussed on a simultaneous course called Electronic exercises.

Contents: Operational amplifiers and their basic applications. Light (emitting/dependent) components. Current sources. AD/DA-converters. Small signal amplifiers. Power amplifiers.

Requirements: Exam. WinSpice test.

Material: Will be agreed upon at the beginning of the course.    

TL511Z Applied Electronics   4.5 ECTS credits

Objectives: Students will know the operation principles and characteristics of a wide variety of linear circuits. Emphasis will be placed on demonstrating their operation characteristics and potential uses in devices. Students will know the typical phases of electronic design and the fundamentals of production engeneering. The course will include an exercise where a simple electronic device will be designed and manufactured.

Contents: Power sources, A/D- and D/A-converters, amplifiers, feedback, oscillators, PLL, noise, reliability, layout design and production techniques.

Requirements: Cadstar exam. Special task.

Material: Perälä, R. 1995. Elektroniikka Osa 2. Mikropiirit ja screditsellutuksia. Kotka. KymData.

Horowitz, P. Hill, W. 1994. The Art of Electronics. USA. Cambridge University Press.

TL512Z CAE in Electronics  4.5 ECTS credits

Objectives: Students will know the typical phases of electronic design and how design programs functioning in engineering workstations can be utilized in different phases of design. They will understand the benefits of modern design methods.  Students will learn to use workstations and design programs in practice.

Contents: Workstation interface. Schematic and symbol editor. Logic simulator. Layout design.

Requirements: Written exam. Exercises.

Material: Will be agreed upon at the beginning of the course.

TL5201 Basics of Digital Logic  3 ECTS credits

Objectives: Students will understand the difference between analog and digital technology and they will know the main benefits of digital applications. Students will understand the basics of digital tehnology and they will know the data representation formats in computers and other digital devices. They will learn the basic operations of combinational logic and they will recognize different implementation technologies for digital components.

Contents: Binary systems and binary arithmetics. Codes and parity. Boolean algebra. Karnaugh map and minimization of logical functions. Operation of combinational logic. Fundamentals of TTL and CMOS logic.

Requirements: Written exams.

Material: Rantala, P. Tietokonetekniikka. Osa 1/A. Digitaalitekniikka. Kotka. KymData.

TL5202 Programmable Logic Devices  3 ECTS credits

Objectives: Students will understand the principles of sequential logic and they will be able to analyze and synthesize sequential circuits. Students will know the types and properties of  programmable logic devices. They will know alternative methods for implementation of digital circuits and will be capable of comparing the properties of different solutions. Students will be familiar with the use of design tools for digital logic.

Contents: Sequential logic components. Synchronous finite state machine. Programmable logic devices. Design tools for digital logic. Hardware description languages. Comparison of implementation technologies.

Requirements: Design exercise. Written exams.

Material: Rantala, P. Tietokonetekniikka. Osa 1/B. Digitaalitekniikka. Kotka. KymData.

TL5203 Microcomputer Technology  3 ECTS credits

Objectives: Students will be familiarized with the architecture, internal operations and external interfaces of a microcomputer. They will also learn the basics of hardware oriented microprocessor programming in assembly and C language.

Contents: Microcomputer architecture. Microprocessors and microcontrollers. Programming in assembly and C language. Using C language in microcontroller applications. Design of a microcomputer system. I/O interface.

Requirements: Programming exercise. Written exams..

Material: Rantala, P. Tietokonetekniikka. Osa 2. Mikrotietokoneet. Kotka. KymData.

TL540Z  Measurement Engineering in Electronics  3 ECTS credits

Objectives: Students will have a command of common specifications for measurement engineering. They will undertand basic implementations of measurement in electronics. They will be familiar with top disturbance coupling mechanisms, protection methods. Students will know how to implement and use an automated measurement system in testing electronics. 

Contents: Theory of measurement. Voltage, current and resistance meters. Signal generator. Oscilloscope. Frequency counter. Measurement circuits in electronics. Frequency response measurement instruments. Logic measurement instruments. Testing systems in electronics. Data logging systems. EMC testing.

Requirements: Exercises. Exams.

Material: Witte, R. 1993. Electronic Test Instruments. Englewood Cliffs. Prentice-Hall Inc.

TL537Z, TL5361 Time-Discrete Signals and Systems  3 ECTS credits

Objectives: The student learns fundamentals of waveform sampling and of processing systems for evenly sampled signals to a degree which is necessary for later studies of DSP-algorithms (filterig, coding, modulation, detection and process control) as well as for studies of implementations (HW, SW) of discrete calculations.

Contents: Basic structures of time discrete systems, difference equation, and signal flow graph descriptions. Impulse response, convolution rule of the general time domain response, system stability. Frequency response, transfer function; connection to the system difference equation, frequency response, and stability, importance for response design. Fixed point and floating point representations of numbers, their arithmetics and error phenomena. Discrete F-transform, applications in spectral analysis, error phenomena. 

Requirements: Written exams.

Material: Aumala, O. ym. 1995. Mittaussignaalien käsittely (Processing of measurement signals). Chapter 2, p. 23-41. Pressus oy. Tampere. Meade M, Dillon C. 1986. Signals and Systems. Pages 1-7, 16-26 and 103-115. Hong Kong. Van Nostrand Reinhold Co. Ltd. Proakis J G, Manolakis G M. 1996. Digital Signal Processing. Paragraph 7.5. USA. Prentice Hall. Chen, C. H. 1988. Signal Prcessing Handbook. Chapter 4, paragraphs 1 and 2. New York. Marcel Dekker. 

TL546Z Process Engineering  3 ECTS credits

Objectives: Students will gain a basic knowledge in unit processes, their operations and equipment requirements.

Contents: Advantages and usage of process automation. History of process automation. Mechanical unit processes. Thermal unit processes. Mass transport processes. Chemical unit processes. Industries applying process automation. Industry excursion. 

Requirements:  Exam and exercises. Report on industry excursion.

Material: Will be agreed upon at the beginning of the course.

TL503Z Control Theory  4.5 ECTS credits

Objectives: Students will have a command of top control and system technique modelling methods. They will be able to apply control theory to specifying features in control circuits. Students will understand the discrete and continuous time systems. 

Contents: Process dynamics. Transfer function. I and II order systems. Step responses of a system. Handling  block diagrams. Close-looped control circuit. Control methods. Stability of a control circuit: frequency response, Routh test, Nyquist method, root locus method. Compensation. Tuning. Discrete system.  Discretation of a control circuit. Digital algoritms.

Requirements: Exercises. Exams.

Material: Shinners, S. 1992. Modern Control System Theory and Design. New York. John Wiley & Sons, Inc.

Ogata, K. 1987. Discrete-time Control Systems. Englewood Cliffs. Prentice-Hall Inc.

TL541Z Process Measurements  3 ECTS credits

Objectives: Students will know the common specifications of measurement theory. They will understand the physical and chemical phenomena that are utilised in measuring process quantities. Students will be familiar with measuring methods in process industry. 

Contents: Basics for measuring. Sensor and transmitter. Temperature measurent. Pressure measurement. Level measurement. Flow measurement. 

Requirements: Exercises. Exams.

Material: Halko, P. Härkönen. 1992. Teollisuuden mittaustekniikka. Perusmittaukset. Helsinki. Valtion painatuskeskus.

TL545Z Automation Engineering I  4.5 ECTS credits

Objectives: Students will obtain a basic knowledge in process automation documentation and standardisation and will be able to apply the knowledge to real world problems. They will also gain an insight into implementation techniques.

Contents: Principles of automation. Automation design standards. Practical automation implementation. Automation project phases: design, implementation and documentation. Control of typical industrial unit processes. Pneumatic, electronic and digital unit controllers. Distributed control systems. Programmable controllers.  Industry excursion.

Material: Will be agreed upon at the beginning of the course.

TL527Z Electric Power Engineering  3 ECTS credits

Objectives: Students will know the principles of electric power production and distribution. They will familiarize with the most common electrical machines and motor drive systems. Students will know the principles of electrical installations in buildings and the factors causing problems in the quality of electricity. They will also know how to eliminate disturbances.

Contents: Electric power production, transmission and distribution. Basics of power electronics and motor drives. Low voltage networks in buildings. Disturbances in supply voltage and current. Means to a trouble-free mains supply.

Requirements: Exams.

Material: Will be agreed upon at the beginning of the course.

TL531Z Software Engineering  6 ECTS credits

Objectives: Students will understand the main phases of software production. They will know what kind of documents are produced and which methods and tools are usually utilized in each project phase. Students will gain basic know-how about project management, product version management and quality assurance in software projects. They will be able to use software tools (PROSA, SOMT) in a design process and to create documents utilizing these tools. Students will understand the essential quality features of a software product (reusability, easy to understand, compatibility, portability).

Contents: Life cycle of software. Basic phases and concepts - analysis, design, implementation, testing, and maintenance. Software product process - quality assurance, project management, testing.

Structured analysis and design (SA/SD). Object oriented methods and UML (Unified Modeling Language) in projects.

Requirements: Laboratory task utilizing PROSA and SOMT CASE-software: Students will design small software projects in groups. Exams.

Material: Haikala Ilkka, Märijärvi Jukka: Ohjelmistotuotanto (Software engineering) Suomen ATK-kustannus OY 1995. PROSA manuals. SOMT manuals of Telelogic

TL532Z Operating Systems  4.5 ECTS credits

Objectives: Students will obtain a basic knowledge in the essential features of operating systems. They will recognize the meaning of real-time operating system as part of embedded software and will know the most important ways to utilise the Unix operating system.

Contents: Operating System Structures. Process Management. Storage Management. I/O Systems. 

Case Studies: Unix and real-time operating systems RTX51-Tiny and RTX51

Requirements: Exams. Written tasks. 

Material: Silberschatz, A., Galvin, P.: Operating System Concepts (parts). RTX51-Tiny/RTX51 –manuals

TL533Z Computer Systems  4.5 ECTS credits

Objectives: Students will learn the basic principles of internal structure and operations of small computer systems and their peripheral interfaces.

Contents: Computer architecture. Power PC. Interrupts. DMA and Memory. Computer Bus Systems. Peripherals.

Requirements: Exams. Written task.

Material: Lähteinen, O. 1995. PC-Tekniikan Käsikirja. Helsinki. Helsinki Media. Korhonen, A. 1994. PC Pintaa Syvemmältä. Keuruu. Tecnopress.

TL523Z Signal Theory (Signals and Systems) 4.5 ECTS credits

Objectives: Students will adopt the dualism of time and frequency domains in describing signals and systems. They will have a command of different presentations of deterministic and stochastic waveforms, including system responses and noise models.  

Contents: Spectral analysis; Amplitude and phase spectrum, energy and power spectrum. Correlation analysis; cross and auto correlation functions and their relation to spectral functions. Applications. Stochastic processes; auto correlation and power spectral density, white noise. Linear systems; impulse response, frequency response, amplitude and phase response. Noise bandwidth, noise figure and equivalent noise temperature, cascade noise model.

Requirements: Exams.

Material: Haykin, S. 1989. An Introduction to Analog and Digital Communications. Singapore. John Wiley & Sons.

TL524Z Transfer Technology (Transmission Technology) 4.5 ECTS credits

Objectives: Students will learn to know the basic methods of signal transmission and access systems in the most important telecommunication networks. The technology and design of public fixed and mobile telecommunication networks will be widely described.

Contents: Modulation; different modulation methods and their bandwidths, generation and demodulation. Frequency conversion, counting of image frequencies. PCM-signal generation; selecting values for sampling frequency, anti-alias filter and reconstruction filter. Linear quantization. Matched and adaptive quantization. A-law and basic PCM. Error detection and correction coding; block and convolution codes, typical applications, decoding. Access methods; basic alternatives with examsples. Digital signal hierarchies; SDH/ATM/GSM/PDH. 

Requirements: Exams. 

Material: Will be agreed upon at the beginning of the course.

Laboratories in Alternative Studies:

TL550Z Automation Technology  12 ECTS credits

TL554Z Electronic Design Technology  12 ECTS credits

TL551Z Measuring and Test Technology  12 ECTS credits

TL553Z Embedded Systems  12 ECTS credits

TL552Z Telecommunication Technology  12 ECTS credits

Objectives: There are five specializing alternatives in the information technology programme. Each alternative has its own laboratories discussing essential Contents of the course. The purpose of the laboratory tasks is to support and increase theoretical studies by giving practical experience on issues discussed in the lessons. The studies will also improve skills in team work and reporting. Laboratories are connected to theoretical lectures both in time and contents. 

Requirements: Obligatory laboratory tasks. Reports.

Material: Will be agreed upon at the beginning of the course.

TL226Z Electronics Production Engineering  3 ECTS credits

Objectives:  Students will gain a fundamental knowlege in production processes of electronic equipment. They will be able to design electronic equipment which are adapted to production methods.

Contents: Electronic products, production processes, assembly methods and manufacturing systems.

Requirements: Written exams. Written tasks.

Material: Landers, Thomas, etc. 1994. Electronics manufacturing processes. Englewood Cliffs. Prentice-Hall.

TL610Z Production Planning and Control  3 ECTS credits

Objectives: Students will have a fundamental knowlege in production planning and production control of electronic products. They will be able to take into consideration the special features of automated production processes.

Contents: Working out initial data for automation of production processes, selection of production machinery and comparing alternative working models.  Evaluation of performance and costs and risks for production systems.

Requirements: Written exams and tasks.

Material: Will be agreed upon at the beginning of the course.

TL609Z Mechanics and Materials in Electronics  3 ECTS credits

Objectives: Students will obtain a basic knowlege in mechanical structures and materials used in electronic products. They will be able to take into consideration mechanical and material requirements in designing electronic equipments.

Contents: Temperature features, mechanical vibration, ergonomics and materials in electronic design. Use of CAD systems in design.

Requirements: Written exams and tasks.

Material: Will be agreed upon at the beginning of the course.

TL660Z Embedded Software Applications  6 ECTS credits

Objectives: Students will recognize and understand principles of embedded real-time software and the phases concerning program development. They will know typical program development tools and their uses. Development phases,  use of tools and team work will be trained in a project producing an embedded software application. 

Contents: Phases of  program development. Program development tools. Task based application. Programming examples of typical I/O devices. Timers. Handling interrupts. Application project. Modelling of application. Coding, compiling and linking. Testing with simulator and emulator. 

Requirements: Written exam and tasks.

Material: Will be agreed upon at the beginning of the course.

TL664Z Java Programming  3 ECTS credits

Objectives: This is a basic course after which students will be able to make simple Java applets for WWW-pages. They will also become familiar with  the concepts of independent Java programs.

Contents: Notions. Applets. Independent Java programs. Variables, operators, conditional statements and loops.  Methods. Classes. Constructors. Fonts, strings and arrays. Graphics. Mouse and keyboard. Threads. Pictures and sound files. Inheritance. Abstract classes. Input objects.

Requirements: Written exam and task.

Material: Jamsa Kris, 1997. Java ohjelmoinnin perusteet. Teknolit Oy.

Flanagan David, 1997. Java tehokäyttäjän opas. Suomen ATK-kustannus Oy.

TL542Z Measurement Systems  3 ECTS credits

Objectives: Students will gain an creditserall view of the most essential measurement systems.

Contents: Automated measurement systems. IEEE 488 bus. VXI bus. PXI systems. Implementation of a measurement system. Data logging systems. Analysing systems. Calibration.

Requirements: Written exams and tasks.

Material: Witte, Robert. 1993. Spectrum and network measurements. Englewood Cliffs. Prentice-Hall.

Härkönen et al,1993.Sähkömittaustekniikka. Valtion painatuskeskus.

TL630Z  Measurement and Testing Engineering  4.5 ECTS credits

Objectives: Students will obtain an creditserall picture of the most essential testing techniques. They will a command of the most important measurement parameters and parameter circumstances.

Contents: Production testing. Prototype testing. Testing part of product life cycle. Essential measurement parameters. Fourier conversion, spectrum, windowing, noise, distortion, modulation, phase transfer, pulse, filtering, transfer line, Schmitt chart. Matching. Spectrum analyzor. Transmission and reflection measurements. Disturbances in measurement. EMC and testing.

Requirements: Written exams. Written task and seminar paper.

Material: Witte, Robert. 1993. Spectrum and network measurements. Englewood Cliffs. Prentice-Hall. Further material will be agreed upon at the beginning of the course.

TL723Z Electromagnetic Fields and EMC  3 ECTS credits

Objectives: Students will acquire an understanding of electromagnetic fields and electromagnetic compatibility (EMC). The course will ccreditser electromagnetic phenomena, concepts of electomagnetic emissions and susceptibility of  electronic equipment. The standards ccreditsering EMC, EMC testing methods and good EMC design principles will be described. 

Contents: Electromagnetic fields. Maxwell equations. Fields in different materials and at their borders. Generation mechanisms of electomagnetic disturbances. Emissions and susceptibility. EMC-directive. Standards. EMC-measurements; RF-emissions, RF-susceptibility, ESD, transients, power network harmonics. Coupling mechanisms; conduction, radiation. Design principles;  circuit and system layout, grounding principles. Digital and  analog circuit design. Waveforms ja emission spectra. Cables. Connectors. Filtering. Shielding. 

Requirements: Exams.

Material: Will be finally agreed upon at the beginning of the course. Räisänen, A & Lehto, A. 1993. Radiotekniikka. Helsinki. Otatieto. Williams, T. 1996. EMC for Product Designers. Oxford. Butterworth-Heineman. Reitmaa, I. & Gustafsson, J. 1996. Häiriöntorjunta- EMC-  ja vianehkäisytekniikka digitaali ja datalaitesuunnittelussa. Helsinki. Otatieto.

TL724Z High Frequency Engineering (RF-Circuits, Theory and Design)  4.5 ECTS credits

Objectives: Students will understand general ideas of radio frequency technology. They will have a command of theoretical tools necessary for describing RF-circuits. A good command of distributed circuit parameters and matching principles will give them the ability to design and measure RF-circuits. 

Contents: Distributed circuit parameters. RF-power; travelling waves and transmission line concept. Description of RF-circuits; scattering parameters or S-parameters for two-ports and n-ports, examsples of RF-transistor S-parameters. Introduction to signal flow graph concept. Matching; normalized complex impedance and admittance. Smith chart, complex reflection coefficient. Matching networks; LC-networks, microstrip matching networks, quarter wave transformer, matching circuit design on Smith chart. Principles of RF-transistor amplifier design; power gain concept,  stability considerations, constant gain and constant noise figure circles, conjugate match, DC bias networks. Broadband and high power design methods. Oscillators. Mixers. Examsples of RF-circuit computer simulation. Basics of RF-measurements.

Requirements: Exams.

Material: Will be finally agreed upon at the beginning of the course.

Gonzalez, G. 1984. Microwave Transistor Amplifiers, Analysis and Design. Englewood Clifs. Prentice-Hall.

Räisänen, A. Lehto, A.1993. Radiotekniikka. Helsinki. Otatieto.

TL725Z Receiver Technology (Receiving Systems Design)  4.5 ECTS credits

Objectives:  Students will understand how radio receiving systems work and how RF-technology is applied for them. Starting from noise and modulation, the single receiver operation and the entire radio systems will be described. Students will know the basic blocks of radio systems and in principle will be able to design a receiver.

Contents: Radio system. Noise in receiving systems; sources of noise, noise bandwidth, noise temperature, noise figure, conversion noise, cascade noise calculations. Radio modulation methods. Receiver techniques; superheterodyde  receiver, image frequency, down conversion and up conversion receiver, direct conversion receiver, receiver gain budget, preselector requirements, intermediate and local oscillator frequency requirements, AGC, receiver sensitivity, SNR, SINAD, BER, receiver selectivity, receiver desensitization, compression, cross modulation, intermodulation, intercept point, spurious products, spurious free dynamic range. Receiver components; filters, mixers, linear and nonlinear amplifiers. Frequency synthesis fundamentals. Design examsples.

Requirements: Exams.

Material: Will be finally agreed upon at the beginning of the course. Erst, S.J. 1984. Receiving Systems Design. Dedham. Artech House. Räisänen, A. Lehto, A.1993. Radiotekniikka. Helsinki. Otatieto.

TL745Z Cellular Networks (Cellular Mobile Radio Systems)  4.5 ECTS credits

Objectives: Students will learn the basics of  mobile communications and will understand the ultimate developement speed of the field. The focus of the course will be on digital cellular mobile radio networks.

Contents: Mobile radio fundamentals; radio waves, free space loss, received power. Mobile radio signal environment; multipath and fading, delay spread, diversity. Access techniques in mobile communications; FDMA, TDMA, CDMA. Cellular concept; introduction of cellular idea, sources of interference in cellular radio, frequency reuse, calculation of ceIl separation. GSM- network and subsystems; NNS, BSS, MS, NMS. GSM- network services and operation; mobility management/roaming, security, control of network, examsples of call estaliblishment in GSM. Future trends. Antennas. 

Requirements: Exams.

Material: Will be finally agreed upon at the beginning of the course. Mansikkaviita, J. Talvo, M. 1998. Johdatus solukkopuhelintekniikkaan. Helsinki. Opetushallitus. Mouly, M. Pautet, M.B. 1992. The GSM System for Mobile Communications. Palaiseau. Published by the authors.

TL690Z VHDL Language  3 ECTS credits

Objectives: Students will know structures of VHDL  hardware description language and will be able to produce descriptions for the most usual digital circuits.  They will learn to produce descriptions by means of a codegenerator and  to simulate VHDL descriptions.

Contents: Basics of VHDL , simulation of description, visual code generation.

Requirements: Exams and written tasks.

Material: Will be agreed upon at the beginning of the course. 

TL699Z ASIC Design  3 ECTS credits

Objectives: Students will know how to design  digital ASIC-circuits. They will be familiar with the phases, technology and  design for testability principles and faultsimulation.

Contents: ASIC-techniques, test design of digital circuits, faultsimulation.

Requirements: Written exams and tasks.

Material: Will be agreed upon at the beginning of the course. 

TL661Z Signal Processors  3 ECTS credits

Objectives: Students will know the DSP architectures and will learn to use development tools. 

Contents: Typical DSPs : Texas TMS320C6x-family and Lucent 16000-family. Programming DSP in assembly and C-language. DSP application development by using debuggers and simulators. 

Requirements: Tasks, group work and exam.

Material: Texas Instruments 1998. TMS320C6x DSP Design Workshop. Student Guide. 

TL708Z Design of Embedded Systems  3 ECTS credits

Objectives: Students will know modern SW design methods and development tools. They will be able to use UML techniques in specification and analysis of real time embedded systems.

Contents:  SW-development process in designing embedded real time systems.  Requirements specification, analysis and design of a small  microcomputer application 

Requirements: Tasks, group work and written exam.

Material: Douglas, B.1998. Real-Time UML: Developing Efficient Objects for Embedded Systems. Addison-Wesley.

TL705Z Bus Technologies  3 ECTS credits

Objectives: Students will know internal bus systems and components used in designing distributed micrcomputer systems.

Contents: Typical serial communication interfaces such as I2C, SPI, USB and CAN and their applications. Programming communication interfaces.

Requirements: Task, group work and written exam.

Material: Will be agreed upon at the beginning of the course.

TL706Z Advanced Course in Digital Design  3 ECTS credits

Objectives: Students will be familiarized with some up-to-date aspects of digital engineering.

Contents: The course will focus on some current Contents of modern digital design. The Contents will be selected in accordance with students' interests and needs, e.g. circuit technology, design tool or special hardware implementation.

Requirements: Design task. Written exam.

Material: Will be agreed upon at the beginning of the course.

TL514Z Electronic Device Design  1.5 ECTS credit

Objectives: Students will know the HW- and SW-development phases in designing small embedded systems. 

Contents: Students in team will design a small embedded system. They will test and program it and report on the design.

Requirements: Team work and report.

Material: Stuart R. Ball. 1996. Embedded Microprocessor Systems: Real World Design. Amazon.

TL602Z Programmable Controllers  3 ECTS credits

Objectives: Students will obtain a basic knowledge in automation systems implemented with programmable logic controllers (PLC). They will understand PLC operating principles and will know the basic instructions. Students will know PLC - process interface and will be able to use PLC programming tools.

Contents: Automation project with PLCs. PLC operating principle and architecture. Basic instructions. Holding circuit, pulse leading and trailing edge, timers, counters. Usage of transfer register in sequences. Programming and programming tools. Testing. Documentation. 

Requirements: Tasks and exams.

Material: Will be agreed upon at the beginning of the course.

TL603Z Automation Systems  3 ECTS credits

Objectives: Students will obatin basic knowledge in architecture, properties, configuration and process interfaces of  distributed digital control systems. They will be able to compare commercial automation systems and will know different application areas.

Contents: History of automation systems. Principle of distribution. Automation system architectures: system bus, process station, operation station, process interface, other interfaces. Commercial systems and their comparison. Applications integrated with automation systems. Principles of configuration.

Requirements:  Tasks and exams.

Material: Will be agreed upon at the beginning of the course.

TL600Z Automation Engineering II  4.5 ECTS credits

Objectives: Students will become familiar with advanced control engineering methods and system analysis, simulation programs and process automation field buses.

Contents: Advanced methods in control engineering: parameter estimation methods, state estimation and observation, multivariable control, adaptive control, dead time control, feed forward control, fuzzy control, neural networks, control design, test planning. Automation engineering software: Matlab, Simulink. Field buses: international field bus standard; configuration, analysis and tools.

Requirements: Tasks and exam.

Material: Will be agreed upon at the beginning of the course.

TL730Z Distributed Building Automation  3 ECTS credits

Objectives: Students will be familiarized with advanced building automation techniques and they will acquire skills to construct building automation networks based on LON equipment. 

Contents: Applications of building automation. Centralized/distributed automation. LON technology. Intelligent field equipment. Node, channel, network, router, transmission media, bus adapters, network variables, network protocols, messages, message formats, network types, configuration, tools, systems integrator, network installation.

Requirements: Tasks and exams.

Material: Will be agreed upon at the beginning of the course.

TL732Z Automation Systems II  3 ECTS credits

Objectives: Students will know how to implement an automation system project. They will understand an automation system and automation system configuration methods. Students will be able to configure, test, document and interface a system with the process.

Contents: Project phases. Interfacing system with the process. Automation language. Configuration environment. Necessary CAD software. HW design. Processing input parameters. Integration with field design. Functional diagram. Control room views. Testing. Implementation. Documentation. 

Requirements: Tasks and exam.

Material: Will be agreed upon at the beginning of the course.

TL734Z Programmable Controllers II  3 ECTS credits

Objectives: Students willknow applications of programmable logic controllers (PLC) and will apply them e.g. to servo and step motor control, PID control, fuzzy control and production line control.

Contents: Process interfaces. Servo drivers. Step motor control boards. Memory settings. Special instructions. PID algorithms. FUZZY units and programming tools. Testing. 

Requirements: Tasks and exams. 

Material: Will be agreed upon at the beginning of the course.

TL691Z Semiconductor Technology  3 ECTS credits

Objectives: Students will be familiarized with techniques, fabrication processes and circuit realizations used in VLSI integrated circuits.

Contents: Semiconductor processes (CMOS, NMOS). Circuit techniques and fabrication stages of VLSI integrated circuits. CMOS components and circuits. GaAs (Gallium Arsenide) components and circuits.

Requirements: Exams.

Material: Weste, N., Eshraghian, K., CMOS VLSI Design. Addison-Wesley Publishing Company.

Pucknell, D.A., Eshraghian, K., Basic VLSI Design: Systems and Circuits. Prentice Hall, 1988.

TL605Z Shielding in Electronics  3 ECTS credits

Objectives: Students will be able to find right solutions of shielding for equipment in electronics. Shielding will be studied in terms of emission and absorption of equipment.

Contents: Designing PCB without internal or external disturbances. Waves and characters of failure phenomena with different transmission principles. Direct contacts in electric lines. Elimination of disturbances. 

Requirements: Exam.

Material: Reitmaa, Ilpo & Gustafsson Jouni. 1996. Varma digitaalielektroniikka: EMC-, vianehkäisy- ja häiriöntorjuntatekniikka. Espoo. Otatieto Oy.

TL663Z Telecommunication Software Engineering  4.5 ECTS credits

Ojective: Students will understand the concepts concerning software produced for telecommunication systems. Students will know the OSI 7 layer model and the communication protocols organized according to it. Students will be able to  encode and decode in-coming and out-going messages following the Abstract Syntax Notation One (ASN.1) language. Students will be familiar with the SDL System Description Language and SDL oriented Object Modeling Technique (SOMT) produced by Telelogic. They will know the essential security issues like key distribution protocols for cryptography and authentication. 

Contents: OSI model seen by program designers. Flow control and error reccreditsery. ASN.1 fundamentals and Basic Encoding Rules. SDL and SOMT product family. Security in distributed systems.

Requirements: Laboratory task utilizing SDL tools of  SOMT-software. Students will design small projects in groups. Exam.

Material: Harju, Jarmo: Tietoliikenneohjelmistot: OSI  peruskurssi. Further material will be agreed upon at the beginning of the course.

TL665Z Windows Programming  4.5 ECTS credits

Objectives: Students will understand the fundamentals of Windows programming. They will learn to utilize class libraries built abcreditse Windows API (e. g.  Borland’s Object Windows Library and Visual Component Library) for their own applications. Students will gain basic know-how of typical modern development environments.

Contents: Programming abcreditse Windows API.  Programming in the environment of Borland C++ version 4.5 and  C++ Builder version 3.0  by utilizing available libraries and other features of those products.

Requirements: Laboratory task. Exam.

Material: Will be agreed upon at beginning of the course.

TL604Z Instrumentation Design  3 ECTS credits 

Objectives: Students will learn to implement application engineering for field instrumentation and to produce respective files, drawings and loop circuit and connection diagrams. They will be able to use a specific computer program developed for these purposes and to save the results in respective files.

Contents: Task definition, engineering and standardization. Manual instrumentation plan for part of a case process. Structure and function of the application engineering program. Instrumentation plan using the computer program.

Requirements: Task. Exam.

Material: Sivonen, M. 1995. Teollisuuuden instrumentointi. AEL painatuskeskus. AIM Automation and Instrumentation Management Oy, Software manual for ALMA. ALMA-news

TL601Z Instrumentation  3 ECTS credits

Objectives: Students will gain a total view of mill installation of equipment and systems which are used for automatization, control and monitoring of industrial processes. They will learn to read drawings and documents, and on the basis of them to understand locations, tasks and functions of different equipment. Students will learn to select, dimension, connect and cable the most common instruments. They will gain a view of insstallation, trouble shooting and service. 

Contents: Structure of instrumentation; process connection, field instruments, instrument cables, field boxes, field cables, cross connection, connection to control room equipment and marking signs. Signal messages, their delivery and disturbance protection. Selection and dimensioning of control valves. Technical documents and loop circuits for instrumentation. Manners of installation and service. Contracts. Excursion to a mill.

Requirements: Tasks and exam.

Material: Sivonen, M. 1995. Teollisuuden instrumentointi. Helsinki. Painatuskeskus. Halme, T. 1989. Säätö- ja ohjaustekniikka. Helsinki.Valtion painatuskeskus. Neles Controls Oy, Control valves book. Magazines from manufactureers. Files of realized instrumentation cases. 

TL534Z Database Systems  3 ECTS credits

Objectives: Students will understand modern database systems and their planning principles and implementation. The course will focus on planning and implementation of relational databases. The tasks will be based on the use of Microsoft ACCESS.

Contents: Database structures, planning principles and implementation of relational database.

Requirements: Tasks, exam, project work.

Material: Will be agreed upon at the beginning of the course.

TL736Z Multimedia Technology  3 ECTS credits

Objectives: Students will gain basic competence to produce multimedia for networks.

Contents: Tools and competence required in production of multimedia. Different roles and cooperation in production of multimedia. Navigation and user interface. Hypertext, graphics, audio, animation and video.

Requirements: Active participation in training and development of the learning environment for the course. Written exam, project work.

Material: Will be agreed upon at the beginning of the course.

TL742Z Unix Operating System  3 ECTS credits

Objectives: Students will acquire a basic knowledge of the essential properties of Unix operating system. The installation of Linux will be included in the course. Students will become familiar with typical administrative operations.

Contents: Fundamental commands. File system. Shells. Communications. Shell-programming. Linux. Maintenance of Operating System.

Requirements: Written exams, tasks.

Material: Will be agreed upon at the beginning of the course. course.

TL5362 DSP Algorithms  3 ECTS credits

Objectives: Students will become familiar with the major DSP applications and algorithms, with emphasis on the field of telecommunications. They will learn possibilities and restrictions of DSP, also in relation to analog methods.

Contents: FIR and IIR filters, filter structures and transfer functions, filter design by computer, error phenomena. Sampling frequency conversions. Fundamentals of adaptive filtering and generic applications. Generation of sampled sinusoids and pseudo random waveforms. Time discrete modulators and detectors. AGC and compander algorithms.

Requirements: Written exams.

Material: Bateman, A. & Yates, W. 1988. Digital Signal Processing Design. Chapters 4 and 6. Pitman Publishing. Vuori, J. 1996. Adaptiivisesta signaalinkäsittelystä (Adaptive signal processing). Sähkö&Tele 69, 4. Haykin, S. 1986. Digital Commmunications. Chapters 5.5-5.7. Singapore. John Wiley & Sons. 

Frerking, M. E. 1994. Digital Signal Processing in Communication Systems. P. 286-299. New York. Van Nostrand Reinhold.

TL672Z Digital Signal Processing  4.5 ECTS credits

Objectives: Students will become familiar with the basic concepts of DSP, generic applications, algorithms and alternatives of implementation. They will learn possibilities and restrictions of DSP, also in relation to analog methods

Contents: Sampling and quantisation. Transfer function in z-plane, response functions in time and frequency domain. FIR and IIR filters, filter structures, transfer functions, filter design by computer. Sampling frequency conversions. Fundamentals of adaptive filtering and generic applications. Discrete F-transform and applications in spectral analysis. Fixed point and floating point processing, multiplier and adder structures, signal processors.

Requirements: Written exams.

Material: Aumala, O. ym. 1995. Mittaussignaalien käsittely (Processing of measurement signals). Chapter 2, p. 23-41. Pressus oy. Tampere. Bateman, A. & Yates, W. 1988. Digital Signal Processing Design. Chapter 4. Pitman Publishing. Vuori, J. Adaptiivisesta signaalinkäsittelystä (On adaptive signal processing). Sähkö&Tele 69, 1996, 4. Chen, C. H. 1988. Signal Prcessing Handbook. Chapter 4, paragraphs 1 and 2. Marcel Dekker. New York. Further material will be agreed upon at the beginning of the course.

TL720Z  Telecommunications Network Technology  4.5 ECTS credits

Objectives: Students will learn the operation of those network system layers for information transfer and system control which have a widespread influence on implementation of services in both fixed and mobile telecommunications networks.

Contents: SDH fundamentals, ATM fundamentals, ISDN concept and protocol layers 1, 2, and 3, xDSL subscriber access, Signaling System Number 7, Intelligent Network concept. Recent developments in broadband systems.

Requirements: Written exams.

Material: Grundstöm, M. & Mickos, R. 1998. ATM-tekniikka ja monipalveluverkot (ATM technology and the ISDN). Excerpts from chapters I-V. Jyväskylä, Finland. Gummerus. Kessler, G. & Southwick, P. 1996. ISDN. Excerpts from chapters 2-4, 6-8, and 10. USA. McGraw-Hill. Further material will be agreed upon at the beginning of the course.

TL693Z RF-ASIC Design  3 ECTS credits

Objectives: Students will know how to design RF-ASIC circuits. They will become familiar with manufacturing processes of circuits, packing techniques and design tools.

Contents: Basics of integrated RF-techniques, technologies, modelling, design methodologies, simulation, typical RF-blocks and design of circuits.

Requirements: Exams

Material: Will be agreed upon at the beginning of course.

9.4.5 DEPARTMENT OF CIVIL ENGINEERING
TLP071  Use of Information Systems 3 ECTS cr (2 Finnish cr)

Objectives: The student will get familiarised with the use of microcomputers and information networks in order to utilise them as personal tools. The student will understand the continuous up-dating need for their information due to the rapid changes in information technology, and will learn to acquire new information. The student will take a responsible attitude towards the use of computers and information networks.

Contents: The basic structure of microcomputers, information networks and peripheral devices. The basics of user interface systems and user interfaces. Software tools, among others, for word processing and spreadsheets. Modern information network services.

Requirements: Exercises and examinations.

Literature: To be agreed upon at the beginning of the course.

TL3051  Basics of Geotechnical Engineering 3 ECTS cr (2 Finnish cr)

Objectives: The student will acquire information on the basic concepts of geotechnology and constructional geology, the construction technological properties of soil and bedrock and the geotechnical properties and research methods of soil.

Contents: Soil and bedrock, minerals and rock types, identification of soil types and their properties.

Requirements: Examination.

Literature: Rantamäki, M. &. Jääskeläinen. 1993. Geotekniikka. Espoo. Otakustantamo. Geomekaniikka 1. 1985. RIL 157-1. Helsinki. Suomen Rakennusinsinöörien liitto. 

TL3022  Strength of Materials 4.5 ECTS cr (3 Finnish cr)

Objectives: To give in-depth information about the basic concepts and phenomena of strength of materials, as well as to provide students with the ability to perform dimensioning of simple rod and beam structures in accordance with the strength of materials based on the theory of elasticity.

Contents: Mechanical properties of materials. The stress and deformation state of a material point, and the connection between them. The dimensioning of tension, compression and torsion rods, as well as a beam in accordance with the strength of materials. The deflection curve of a simple beam. Buckling of a simple rod, as well as other phenomena relating to the stability of structures. Fracture hypotheses.

Mathematical problems and written examinations.

Literature: Gere, J. &. Timoshenko, S. 1989. Mechanics of Materials. Hong Kong. Van Nostrand Reinhold. Outinen, H. , Koski, J. &. Salmi, T. 1997. Lujuusopin perusteet. Tampere. Pressus.

TLP344  Mathematics 4  3 ECTS cr (2 Finnish cr)

Objectives: On completing the course, the student will be able to apply mathematics to tasks in their own industry, be able to utilise the literature of their own industry and to produce text that includes mathematical concepts. In their education, engineers must achieve mathematical skills that stand international comparison. The student will have qualifications for the performance of further studies in working life and universities. The student will be able to utilise efficient calculation tools.

Contents: Calculation of probabilities, mathematical optimisation, exercises in the microcomputer class.

Requirements: Examinations.

Literature: To be agreed upon at the beginning of the course.

TLP353  Materials and Products in the Building Industry 3 ECTS cr
(2 Finnish cr)

Objectives: The student will have a general understanding of the properties of materials used in construction, material groups, their applicability for different application targets, as well as the health and environmental impacts of materials.

Contents: On the development of materials. The manufacture, properties and application of the most important materials. Products made of materials. Health impacts. Environmental impacts.

Requirements: Written examination. Laboratory exercises.

Literature: To be agreed upon at the beginning of the course. 

TL3044  Basics of Steel Structures  3 ECTS cr (2 Finnish cr)
Objectives: The student will be acquainted with the dimensioning principles of steel structures and know the special properties of steel, as well as be able to design simple structures.

Contents: Design of conventional steel structures.

Requirements: Examination. Exercises.

Literature: Teräsrakenteet: Rajatilamitoitusohjeet 1996: Mitoitustaulukot ja käyrästöt: RIL 173-1997. Helsinki. Suomen Rakennusinsinöörien liitto. Kinnunen, J. , Saarinen, E. , Tiira, S. , Ulvinen, S. &. Väänänen, E. 1989. Teräsrakenteiden suunnittelu. Vammala. Teräsrakenneyhdistys ry. ja Rakentajain Kustannus Oy. 

TL3103  Basics of Road Construction Engineering and Traffic Engineering 3 ECTS cr
(2 Finnish cr)

Objectives: The student will be acquainted with factors that influence with road construction and traffic engineering of public highways, as well as the influences of traffic and road network systems in built-up and national environments. The student will know the principles of vthe ertical and horizontal geometry of road construction engineering.
Contents: The basis of road construction and traffic engineering and road construction geometry.

Requirements: Examination. Exercise.

Literature: RIL 165-1Liikenne ja väylät 1, 1987, Helsinki, Suomen Rakennusinsinöörien liitto. Sov. osin. RIL 165-2 Liikenne ja väylät 2, 1988, Helsinki, Suomen Rakennusinsinöörien liitto. Sov. osin. Tiesuunnitelma: Sisältö ja esitystapa, TIEL 21100499, 1999, Helsinki, Tielaitos.

TLP181  Physics 1  3 ECTS cr (2 Finnish cr)

Objectives: The student will acquire the information relating to basic physics, on which the specialised studies can be built. After completing the syllabus, the student will understand the importance of physical laws and phenomena in technology and after having learned the physical way of thinking, the student will be able to apply physics in the solving of practical problems in their own area of technology.

Contents: Basic mechanics and introduction to thermo-physics.

Requirements: Written examinations during the course or examination.

Literature: To be agreed upon at the beginning of the course. 

TLP182  Physics 2  3 ECTS cr (2 Finnish cr)

Ojectives: The student will acquire the information relating to basic physics, on which the specialised studies can be built. After completing the syllabus, the student will understand the importance of physical laws and phenomena in technology and after having learned the physical way of thinking, the student will be able to apply physics in the solving of practical problems in their own area of technology.

Contents: Further thermo-physics and electricity and magnetism as applicable (theoretical teaching only in electrodynamics and alternating current engineering).

Requirements: Written examinations during the course or examination.

Literature: To be agreed upon at the beginning of the course. 

TLP072  Application Software  3 ECTS cr (2 Finnish cr)  
Objective: The student will be able to describe what computer-aided design means, gain experience in the use of a CAD system in the production of drawings. The student will apply the description and presentation methods, as well as standards of technical drawing in computer-aided design.

Contents: The most common assemblies of computer-aided design systems (software and hardware). The basic properties of a computer-aided design system in the preparation of workshop drawings and diagrammatic plans.

Requirements: Exercises and equipment operation test.

Literature: Illikainen, K. 2000. AutoCAD 2000 -käsikirja, Teknolit. 

TLP032  English 2  3 ECTS cr (2 Finnish cr)

Objectives: The student will develop their spoken and written English skills, especially from the viewpoint of their own degree programme. On completing the course, the student will master the English language in the written and spoken communication situation relating to his or her own working life. The student will be trained in preparing English texts and spoken presentations, as well as in using tools and sources in the preparation of their composition.

Exercises in written comprehension and generation of language, as well as listening comprehension and speaking in accordance with the degree programme.

Contents: Spoken presentations, written remote exercises, written examination and listening comprehension test.

Literature: To be agreed upon at the beginning of the course. 

TLP131  German 1  3 ECTS cr (2 Finnish cr)
Objectives: The student will improve their written and spoken skills in German in a social situation relating to working life. On completing the course the student will master the central basic and verbal structures of the German language. The student will be able to understand general texts in German and to express themselves in everyday communication situations.

Contents: Central grammatical structures, grammar exercises, essays, listening comprehension and spoken exercises, as well as standard language texts.

Requirements: Exercises, remote exercises, written examination.

Literature: To be agreed upon at the beginning of the course. 

TLP321  Written and Spoken Communication  3 ECTS cr (2 Finnish cr)
Objectives: The student will be trained in the writing of various texts required in their profession and studies, such as documents, specifications and project reports. The student will be able to prepare for spoken group and individual communication situations and to communicate in them in a target-oriented and purposeful manner.

Contents: Principles of written communication. The structure, language and style of documents, reports and specifications. Linguistic norms. Presentation situations in the working life. Group communication skills. Strengthening of one’s own presentation abilities.

Requirements: Exercises. Report. Speech laboratory exercises. Special task or examination.

Literature: Kauppinen - Nummi - Savola - Hänninen 2000: Tekniikan viestintä. Edita. 

TL3064  Basics of Housing Construction  6 ECTS cr (4 Finnish cr)

Objectives: The student will acquire a general understanding of the housing construction process, its participants and tasks, the literature of the industry, central physical functions of buildings and the Code of Building Regulations, as well as housing construction systems from foundation to roof.

Contents: Information sources of the construction industry. The construction process, its participants and their tasks. Physical functions of buildings. Central issues of the Code of Building Regulations. Ground, foundations, building structures and shell structures.  
Requirements: Examination and four home exercises: 1. Drawing markings, lines and texts. 2. Determination of the areas and volume of the building. 3. Planning permission documents and the structural section of a small cottage. 4. Working drawings for a small, 1 ½-storey single-family house with a cellar.

Literature: Rakennustietokortisto and Rakennustöiden yleiset laatuvaatimukset. Publisher: Rakennustietosäätiö. Other literature to be used will be informed at the beginning of the course. 

TLP132  German 2  3 ECTS cr (2 Finnish cr)

Objectives: The student will develop the oral and written skills in the German language, especially from the point of view of their own study programme. On completing the course the student will master the German language in the written and oral communication situations relating to their own work. The student will have practice in preparing German texts and oral presentations, as well as in the use of tools and sources in the preparation of their produce.

Contents: Reading comprehension, production, as well as listening comprehension and spoken exercises in accordance with the degree programme. 

Requirements: Spoken presentations, written remote exercises, a written exam and a listening comprehension test.

Literature: To be agreed upon at the beginning of the course. 

TLP001  Orientation  1.5 ECTS cr (1 Finnish cr)
Objectives: The student will clarify the contents of degree programmes as the foundation for their studies. The student will prepare a personal study plan, which will be made more detailed as the studies progress and the student becomes prepared for systematic studying.

Contents: The polytechnic as a part of the educational system. The educational environment and the opportunities provided by it. The development of studying preparedness and the planning of studies.

Requirements: A personal study plan ” a learning agreement”. Guidance discussions.
Literature: To be agreed upon at the beginning of the course. 

TLP021  Swedish  3 ECTS cr (2 Finnish cr)
Objectives: The student will develop the oral and written skills in the second domestic language, especially from the point of view of their own profession. The student will practice expressing themselves orally in everyday communication situations, as well as discuss matters relating to their industry in the Swedish language. The student will learn to understand the meaning of the Swedish language as a second domestic language and in the interaction between the Nordic countries. Completing the course with an accepted grade corresponds to the linguistic requirements set for State officials in the second domestic language. (Decree No. 256 §8 1 item).

Contents: Texts relating to the field of study. Oral presentations and introductions by the students. Discussion and pronunciation exercises, as well as listening comprehension exercises.

Requirements: Exercises. Oral and written examination.

Literature: To be agreed upon at the beginning of the course. 

TLP352  Chemistry in Building Technology  3 ECTS cr (2 Finnish cr)
Objectives: The student will be able to apply the laws of chemistry in questions relating to the constructed environment. The student will know certain materials of the industry, their technical properties and suitability to various applications. The student will also learn the chemical concepts and laws relating to natural waters, household waters and wastewaters. Simultaneously the student will learn to calculate the emissions of a central heating plant to the atmosphere.

Contents: Bonds in short and, based on this, the various elements and their properties, among others, the behaviour of cement as it heats up, the dissolution of salts in the ground. Combustion, fuels, as well as emissions of a central heating plant via calculation. Essential acids, also humus acids, alkalis and neutralisation combined with construction materials behaving in an alkalic manner, and with alkalic materials in the ground. pH calculations. Redox reactions and electrochemical series especially relating to the corrosion of construction materials. The basic principle of electrolysis and its application in the surface coating and corrosion of metal. The manufacture of steel. Chemical and electrochemical corrosion, various corrosion situations, corrosion in different environments, as well as corrosion protection. Essential organic elements. Toxicology. Paint groups, drying principles of paints, corrosion protection painting. Plastics and their essential technical properties, the use of plastics in construction technology. Natural waters – especially the importance of oxygen, essential concepts. Chemical foundation relating to the preparation of household waters and purification of wastewater.

Requirements: Written examinations.

Literature: To be agreed upon at the beginning of the course. 

TLP341  Mathematics 1   3 ECTS cr (2 Finnish cr)
Objectives: On completing the course, the student will be able to apply mathematics in the tasks of their own industry, to utilise the literature of their own industry, and to produce text that includes mathematic concepts. With regard to mathematics, an engineer must, during their education, achieve mathematical preparedness withstanding international comparison. The engineer will have qualifications to carry out further studies in working life and in universities. The engineer will be able to use effective calculation tools.

Contents: Algebra, trigonometry, geometry, equations, equation groups, the determinant, vector calculation.

Requirements: Examinations.

Literature: To be agreed upon at the beginning of the course. 

TLP342  Mathematics 2  4.5 ECTS cr (3 Finnish cr)
Objectives: On completing the course, the student will be able to apply mathematics in the tasks of their own industry, to utilise the literature of their own industry, and to produce text that includes mathematic concepts. With regard to mathematics, engineers must, during their education, achieve mathematical preparedness withstanding international comparison. The engineer will have qualifications to carry out further studies in the working life and in universities. The engineer will be able to use effective calculation tools.

Contents: Logarithmic and exponential functions, analytic geometry, derivative, integral calculus.

Requirements: Examinations.

Literature: To be agreed upon at the beginning of the course. 

TLP343  Mathematics 3   4.5 ECTS cr (3 Finnish cr)
Objectives: On completing the course, the student will be able to apply mathematics in the tasks of their own industry, to utilise the literature of their own industry, and to produce text that includes mathematic concepts. With regard to mathematics, engineers must, during their education, achieve mathematical preparedness withstanding international comparison. The engineer will have qualifications to carry out further studies in working life and in universities. The engineer will be able to use effective calculation tools.
Contents: Applications  of integral calculus, differential equations, multiple factor functions. Descriptive geometry and perspective theory. 
Requirements: Examinations. Exercises; descriptive geometry and perspective theory.   
Literature: Tto be agreed at the beginning of the course, as well as Manninen, P. , Ammattikorkeakoulun deskriptiivinen geometria, Tuomola, S. - Ursinus, J. , Perspektiivioppi. 

TLP354  Project Management  3 ECTS cr (2 Finnish cr)
Objectives: The student will know the project-form manner of action, master the staging of a project, as well as methods used in project management and be able to apply the project-form manner of action in the tasks of their of field of profession.
Contents: Principles of project activities, staging and quality assurance of projects,  project initiation, carrying through a project, closing of a project, project control, construction as a project.
Requirements: Written examination and preparation of a project plan.
Literature: Pelin, R. 1999. Projektihallinnan käsikirja. 

TLP355  Entrepreneurship and Economics  3 ECTS cr (2 Finnish cr)
Objectives: The student will understand the importance of internal and external entrepreneurship to the national economy, company and the individual. The student will get a clear idea of a company’s activities, goals and objectives, as well as gain skills for their implementation.
Contents: Basics of national economy, construction in the national economy. Entrepreneurship, activities and operating environment of a company, the economic process and accountancy (cost, gross margin, investment and pricing calculations). Company financing, risk management, ensurances, taxation and basics of marketing.   
Requirements: Examination and exercises.
Literature: Mäkelä V. : Johdatus kansantaloustieteeseen, 1991. Sutinen M. , Antikainen A. : PK-yrittäjän käsikirja, 1996. Holopainen T. , Levonen A-L. : Yrityksen perustajan opas, 1999. Uusi-Rauva, E. , Haverila, M. &. Kouri, I. : Teollisuustalous, 1993. 

TLP356  Basics of Building Economics  3 ECTS cr (2 Finnish cr)
Objectives: The student will know the principles of having buildings constructed, and the costs calculation of a building project in the design and production phase, as well as be able to apply the information in practice.
Contents: Having a building project constructed and the costs calculation in the design and production phase.

Requirements: Examination and exercise.
Literature: Perttilä, H. &. Sätilä, H. ,: Rakennuttaminen. Rakentamistalous 2. 1992. Vuorela K., Urpola J. , Kankainen J. ,: Johdatus rakentamistalouteen, 1998. Haahtela, Y. , Kiiras, J. : Talonrakennuksen kustannustieto 1999. Talo-80, Talo-90 ja Maa-89 nimikkeistöt. 

TLP357  Leadership  3 ECTS cr (2 Finnish cr)
Objectives: The student will understand the basics of working and organisational behaviour, contents and means of leadership, the importance of personnel and employment issues to the success of the company, as well as the ground rules of the labour market, and is able to act according to these.

Contents: Basics of working and  organisational behaviour. Leadership activities (decision-making, delegating, issuing tasks, motivation, communication, feedback, etc.), techniques and models. Labour legislation, labour organisations, occupational safety and the safety of a building project.
Requirements: Examinations and exercises/seminar.
Literature: Honkanen S. , Skyttä O. , Strömberg O. : Johtamistaito, 1996.  Suominen E. : Rakentajan johtamistaito, 1992.  Aitomaa K. , ym. : Rakennustöiden turvallisuusmääräykset selityksineen, (Safety on site), 1994. Other material to be agreed upon at the beginning of the course.

TLP351  Basics of Research and Development  1.5 ECTS cr (1 Finnish cr) 
Objectives: The student will know the basics of research activities and methods, as well as their application possibilities with regard to his/her own professional domain.  The student will be able to gather information using different methods. The student will know the product development process.

Contents: Science and research, basics of empirical research, research materials, explanation and interpretation, thesis, the product development process of a company. Requirements: Written examination. 

Literature: Uusitalo H. 1996: Tiede, tutkimus ja tutkielma: johdatus tutkielman maailmaan. Helsinki, WSOY. Hirsijärvi, Remes & Sajavaara 1997: Tutki ja kirjoita. Helsinki, Kirjayhtymä. Olkkonen 1993: Johdatus teollisuustalouden tutkimustyöhön. TKK Uusi-Rauva, Haverila, Kouri 1993: Teollisuustalous. Infacts Johtamistekniikka Oy.

TLP322  Business Communication for Engineers  1.5 ECTS cr (1 Finnish cr)
Objectives: The student will develop communication skills, especially those required in the engineer’s profession and in the working community.  
Contents: Business communications. Negotiation communications. Marketing communications. Transacting business and recruiting. Meeting skills.

Requirements: Written exercises. Group communications laboratory exercises. Examination.   
Literature: Kauppinen - Nummi - Savola - Hänninen 2000: Tekniikan viestintä. Edita. 

TLP323  Research Communication  1.5 ECTS cr (1 Finnish cr)
Objectives: Mastering the basics of reporting relating to research and development work. 
Contents:Characteristics of a research report. The use of sources and referencing skills. The structure, language, style and modes of presentation of a research report.
Requirements: The exercise paper is a part of the student’s own diploma work.   
Literature: Diploma work for the Oulu Polytechnic. Other literature to be agreed upon at the beginning of the course. 

TLP183  Physics 3  3 ECTS cr (2 Finnish cr)
Objectives: The student will acquire information about basic physics, upon which the professional vocational studies can be built on. On completing the syllabus, the student will understand the importance of physical laws and phenomena in technology, as well as having learned the physical manner of thinking, will be able to apply physics into the solving of practical problems in their own area of technology.
Contents: Wave-motion, vibration, acoustics, optics, atomic and nuclear physics.
Requirements: Written examinations during the course, or examination.
Literature: To be agreed upon at the beginning of the course. 

TLP184  Laboratory Exercises in Physics    1.5 ECTS cr (1 Finnish cr)
Objectives: On completing the course the student will be able to observe and measure physical phenomena and report the research carried out.   
Contents: Laboratory exercises relating to physical phenomena, the use of different measuring equipment, estimation of error and preparation of a report. 
Requirements: Laboratory work, preparation of reports and a written examination.
Literature: To be agreed upon at the beginning of the course.

TL3391  Basics of Equipment Technology  4.5 ECTS cr (3 Finnish cr)
Objectives: Electrical engineering (1 credit): The student will know the issues relating to electrical safety and carrying out electrical work. The student will know the principle structure of electrical systems in a building, and know alternative manners of implementation for electrical heating and illumination with their effects on costs. Indoor climate and heating and ventilation technology (2 credits): The student will get a general picture of healthy, safe and comfortable indoor climate, and be acquainted with the structural and HVAC technical conditions for a good indoor climate.
Contents: Electrical engineering (1 credit): Accidents and damage to property caused by electricity. Regulations and protective methods relating to electrical safety. Installations on site. Electrical systems of a building. Electrical devices, electrical heating and illumination technology. Indoor climate and heating and ventilation technology. (2 credits): Matter entities to be handled: Indoor climate objective. Air temperature, surface temperatures, operative temperature, draught, air humidity, air cleanliness and the need for ventilation, noise. Regulations relating to indoor climate and their objectives. Transfer of heat and humidity in structural parts. The calculation of heating power and the need for energy. Descriptions of HVAC systems.

Requirements: Electrical engineering: Written examination. Indoor climate and HVAC technology: Mathematical problems and written examinations.
Literature: Sähkötekniikka: Suomen Sähköurakoitsijaliitto ry:n julkaisu: Sähköasennukset 1, 1995. Sisäilmasto ja LVI-tekniikka: Suomen rakentamismääräyskokoelman osa D5, Rakennusten lämmityksen tehon ja energiantarpeen laskenta. 1985. Ympäristöministeriö Seppänen, O. & M.. Rakennusten sisäilmasto ja LVI-tekniikka. 1997. Sisäilmastoyhdistys Sisäilmaston, rakennustöiden ja pintamateriaalien luokitus, Sisäilmayhdistys, julkaisu 5. 1995. Helsinki: Monilla Oy

TL3392  Construction Machines    1.5 ECTS cr (1 Finnish cr)
Objectives:The student will know the construction machines on the markets, where the machines can be bought, and the present price level.

Contents: Construction machines, their use and operational safety.

Requirements: Examination.
Literature: Rakennuskoneet, käyttöturvallisuus. 1991. Rakentajainkustannus Oy. 

TL3462  Basics of Statics  3 ECTS cr (2 Finnish cr) 
Objectives: The student will acquire the skills for solving simple, statically determined support forces and loads of rod structures.
Contents: Basic laws of statics. Balance equations. Division of forces into components. Combination of forces. Support forces. Loads and load patterns.
Requirements: Mathematical problems.
Literature: Salmi, T. 1990. Mekaniikka 1. Statiikka. Teoriaa ja esimerkkejä. Tampere. Kustannusyhtymä. Outinen, H. 1984. Mekaniikka teknillisiä kouluja varten. Tampere. Kustannusyhtymä. Ahosola, O. 1985. Rakenteiden mekaniikka. Statiikan perusteet. Tasovoimasysteemi. Oulu. 

TL3461   Statically Determined Structures  4.5 ECTS cr (3 Finnish cr)
Objectives: On completing the course, the student will know ordinary statically determined structures important in structural engineering and will master their solution principles both manually and with the help of computer software.

Contents: Force coefficients with different loads. Deformations. Articulated beams, trusses, three-way articulated ring beam.
Requirements: Exercises and written examinations.
Literature: Hibbler, R. 1995. Structural Analysis. New Jersey. Prentice Hall. Dhali, A. &. Neville, A. M. 1978. Structural Analysis. A Unified Classical and Matrix Approach. Bungay, Suffolk. Richard Clay. Ahosola, O. 1985. Rakenteiden mekaniikka. Staattisesti määrätyt rakenteet. Avaruusvoimasysteemi. Oulu. 

TL3471  Basics of Structure Planning  3 ECTS cr (2 Finnish cr)
Objectives: The student will have the basic knowledge required in all structure planning tasks.
Contents: Parties of a construction project. Parties of design and the course of a process. Materials used in building frameworks. Framework types and manners of framework bracing. Loads of structures and combinations of loads. Preparation and presentation of plans. 
Requirements: Exercises on the combination of loads. Written examination.
Literature: RIL 84-1-1988. Rakennuspiirustusohjeet: Tekstiosa. Suomen rakennusinsinöörien liitto (RIL) ry. Helsinki 1988. RIL 84-2-1988. Rakennuspiirustusohjeet: liitepiirustukset. Suomen rakennusinsinöörien liitto (RIL) ry. Helsinki 1988. Rakenteiden kuormitusohjeet, RIL144-1997. Suomen rakennusinsinöörien liitto (RIL) r. y. Helsinki 1997. Suomen RakMK B1, Rakenteiden varmuus ja kuormitukset, määräykset 1998. Ympäristöministeriö. Helsinki 1998. RT-10-10577 Rakennesuunnittelun tehtäväluettelo Rak 95. Helsinki 1995. 

TL3662  Basics of Foundation Engineering  3 ECTS cr (2 Finnish cr )
Objectives: The student will acquire the basic knowledge of earth pressure, shearing strength, subsoil bearing capacity, sub-drainage, soil surveys and piling, as well as their use in foundation engineering.

Contents: Earth pressure, shearing strength, bearing capacity, sub-drainage, soil surveys and piling.
Requirements: Examination.
Literature: Rantamäki, M. &. Tammirinne. 1992. Pohjarakennus. Hämeenlinna. Karisto. Pohjarakenteet. 1986. RIL 166-1986. Helsinki. Suomen Rakennusinsinöörien liitto Geomekaniikka II. 1990. RIL 157-2. Helsinki. Suomen Rakennusinsinöörien liitto. Cernica, J. N. 1982. Geotechnical Engineering. New York. Holt, Rinehart and Winston. 

TL3481  Basics of Construction Measurements  3 ECTS cr (2 Finnish cr)
Objectives: The student will be acquainted with basic measurements and basic geodetic calculation, as well as with the Finnish real estate and atlas system. The student will get basic knowledge of the application of photogrammetrical methods in the surveying process. The student will acquire the skills for carrying out basic construction technical measurements with geodetic methods.
Contents: Finnish real estate and atlas system. Basic geodetic measurements and basic geodetic calculations. The surveying process. Measurement on site.
Requirements: Examination as well as exercises with devices and in off-road terrain site exercises.
Literature: Salmenperä: Maasto- ja rakennusmittausten perusteet TTKK/ Geoinformatiikka. 

TL3482  Basics of Environmental Engineering  3 ECTS cr (2 Finnish cr)
Objectives: The student will acquire basic knowledge of environmental legislation and the licence procedure relating to it, environmental systems and waste management.
Contents: Estimation of environmental impacts. The environmental protection laws and the environmental permit. Evaluation of the environment. Environmental systems. Basics of waste management (gathering, transport, treatment). Contaminated soil areas (norms, licences, cleansing technologies in broad outlines).
Requirements: Examination and exercise.
Literature: To be agreed upon at the beginning of the course. 

TL3483  Basics of Environmental Planning   3 ECTS cr (2 Finnish cr)
Objectives: The student will get acquainted with the zoning system, basics of zoning planning and legislation relating to zoning. The student will identify the entity of environmental planning.
Contents: Basics of zoning planning and legal foundation. Measures relating to the implementation of zoning.
Requirements: Exercise and examination.
Literature: To be agreed upon at the beginning of the course. 

TL3352  Planning of Water and Sewage Pipes  3 ECTS cr (2 Finnish cr)
Objectives: The student will acquire the basic knowledge of water transfer and drainage systems, as well as the demands to be set for them.
Contents: Dimensioned amounts of water. The dimensioning of the water supply line system. Furnishings and equipment of the water supply line system. Dimensioned amounts of water for the sewage network. The dimensioning of the sewage network. Furnishings and equipment of the sewage network. 
Requirements: Exercises. Examination. 
Literature: To be informed at the beginning of the course. 


TL4551  Complementary and Surface Parts in Housing Construction  3 ECTS cr
(2 Finnish cr)  
Objectives: The student will acquire a general outlook of the complementary and surface structures of housing construction.
Contents: Handling of partition walls, ceilings, elevated floors, windows, doors, furnishings an equipment, as well as external and internal surface structures, surface coatings and treatments of buildings.   
Requirements: Examination, a group exercise to be implemented with the YTO method, as well as individual seminar paper.   
Literature: To be agreed upon at the beginning of the course. 

TL4571  Special Rooms and Systems in Housing Construction   6 ECTS cr
(4 Finnish cr)
Objectives: The objective of the course is to acquire the basic knowledge of the special rooms, structural framework components and systems, with which the building will serve its users in their versatile needs.   
Contents: Technical spaces, systems and reservations, elevators and such, exit routes, flues and fireplaces, parking places and garaging areas, civil population shelters, cellars and other cold, cool and freezer areas, moist and wet areas, as well as swimming pools.   
Requirements: Key lectures, seminar papers with oral presentations and examination.   
Literature: Checked seminar papers, other written material to be informed of at the beginning of the course. 

TL4591  Repair Construction  3 ECTS cr (2 Finnish cr) 
Objectives: To acquire the basic knowledge of the repair construction process from project planning to the completion of the repair work.   
Contents: The history and future outlook of repair construction, the concepts of repair construction, construction styles, stocktaking, ageing and becoming damaged, basic principles of repair construction, evaluation of utility, condition evaluations and condition surveys of faults and damage, determination of causes and preparation of a repair proposal, as well as implementation of the work.   
Requirements: In addition to lectures and an examination, the course includes the evaluation of a 1 and a ½-storey single-family house with a cellar, the preparation of a utility and condition survey, as well as a repair plan.   
Literature: To be agreed upon at the beginning of the course. 

TL4611  Advanced Course in Repair Construction  6 ECTS cr (4 Finnish cr)
Objectives: To clarify old construction practices, methods, regulations and materials, as well as to go through the external and internal repair construction works of buildings in detail.

Contents: External and internal faults and damage in a building, as well as their causes from the subsoil foundation to the roof by component and material. Removal of the cause of the faults and damages Repair construction that maintains and increases the quality level of the building. Purity of indoor air, emissions, damages due to water and moisture,  fungi, moulds and other detrimental microbes and toxic residues.   
Requirements: In addition to lectures and an examination, the course also includes the preparation and presentation of a summary on an old group exercise work, the preparation of a new group exercise work on an on-going repair construction projects, as well as an individual task of preparing a renovation log of a small repair project. 
Literature: To be agreed upon at the beginning of the course. 

TL4631  Construction Planning  6 ECTS cr (4 Finnish cr)
Objectives: To create an idea of residential planning and its background, as well as to give the basic skills for residential planning. To give a picture of central building regulations, and of the selection of the design engineer. To illustrate the preparation of presentation drawings and colour tradition. To present the historical styles of Finnish architecture.  
Contents: Face-to-face teaching supported by remote teaching includes the following subjects: planning methods, stages and documents. The housing environment, building site, zoning situation and milieu. The premises, contacts and distribution of the premises of an apartment, need for space, basic furnishing and modular dimensioning. Example solutions. Exercise paper1; single-family house with a side apartment/apartment for a handicapped person. Written examination 1. The hierarchy of the building regulations, the selection of the design engineer, the responsibility of the design engineer, as well as design competitions. Light and shadow, axonometry and  perspective. Colour tradition and composition. On history of Finnish architecture. Exercise paper 2. Written examination 2.   
Requirements: Two exercises and two examinations.
Literature: Literary sources to be agreed upon for remote teaching material as face-to-face teaching progresses.

TL4651  Advanced Course in Construction Planning  3 ECTS cr (2 Finnish cr)
Objectives: To clarify the special characteristics of repair, alteration, expansion and renovation planning relating to the repair construction of an old building.   
Contents: Small and largish projects are approached with the help of stylistically pure and conflicting examples. Use the examples to study alternative solutions, and their variants, for the same project surveying the pros and cons of these from the functional, construction theoretical and financial, as well as architectural point of view.   
Requirements: In addition to lectures and an examination, the course includes four short exercises, with oral presentation, group and personal evaluations, relating to alternation planning, as well as the preparation of an additional construction plan for the loft storey of a block of faults as a remote exercise paper.  
Literature: To be agreed upon at the beginning of the course. 

TL4671  Advanced Course in Housing Construction  6 ECTS cr (4 Finnish cr)
Objectives:To get deeply acquainted with construction physics. To link physical, material and theoretical parts in housing construction into an entity.   
Contents: Weather factors, macro and microclimate (temperature, wind, rain, sunshine, thunder). Air pressure and flows, temperature, humidity, sound insulation and damping, as well as acoustics, structural safety against fire, indoor climate and comfort, light and colour of a building. 

Requirements: Mathematical problems, the clarification of the reasons for faults and damage in the repair projects given in the form of workshop engineering work, examination.   
Literature: Siikanen, U. Rakennusfysiikka, Perusteet ja sovellukset. Rihlama, S. Värioppi. RT:n ohjekortit (soveltuvin osin). 

TL4691  Condition Control in Renovation  6 ECTS cr (4 Finnish cr)
Objectives: To get acquainted with the research methods and equipment of repair construction, and their use, as well as the preparation of research reports.     
Contents: Non-destructive tests, sample taking, research and laboratory tests of samples and the analysis of the tests.   
Requirements: Laboratory exercises, working in the field, the implementation of research  and the preparation of a research report as remote exercise, as well as examination.   
Literature: To be agreed upon at the beginning of the course. 

TL3751  3D-Planning and Visualization  3 ECTS cr (2 Finnish cr)
Objectives: The objective is to learn to create high-quality pictures and video material for the marketing and sales of products, as well as for the simulation and animation of processes. The student will have the skills to produce 3D models with the 3D Studio MAX/VIZ software, as well as utilise the 3D geometry of other software to different applications.   
Contents: The basic principles of 3D modelling, different techniques and working methods. The creation of the basic primitives of a software and their alteration, as well as importing 2D-/3D models from other software and their use in modelling. The creation and use of the student’s own textures. The preparation of high-quality presentation images, walking animations and motion surveys and, for example, critical examination of illumination. The creation of 3D models and virtual worlds and their use on the Internet.
Requirements: Exercises and service tests of devices with drawing and modelling software.   
Literature: Teach yourself 3D Studio MAX 2, Peterson. Handouts prepared by the teacher and software manuals.
Prerequisites: Skills the students are desired to have before this course: good handling of the microcomputer, basic knowledge of image processing, CAD, as well as the html language. These skills are recommended, but not obligatory.

TL3491  Building Physics  3 ECTS cr (2 Finnish cr)
Objectives: See under item TLP181 PHYSICS and,  in addition to that, on completing the course the student will understand the basics of the physical functioning of a building and structures.   
Contents: Transfer and insulation of heat, humidity in the air and in the structure, diffusion and concentration of water vapour, sound insulation and damping, noise and noise control, basics of illumination, problem with radon.
Requirements: Written examinations during the course or examination and, in addition to that, exercises.

Literature: To be agreed upon at the beginning of the course. 

TL3472  Basics of Concrete Structures  3 ECTS cr (2 Finnish cr)
Objectives: The student will know the construction technical properties of concrete and reinforcement steels, and be able  to dimension beam structures in the ultimate state, and to prepare structural plans for these.

Contents: History of concrete structures. Construction technical properties of concrete and reinforcement steels. Mechanical modelling and dimensioning of concrete structures. Planning of reinforcement.  Testing of a concrete structure in laboratory. 

Requirements: Exercise. Examination. 
Literature: Saarinen, E. et. al. Betonirakenteiden suunnittelun oppikirja. By 202, Osa 1. Suomen betoniyhdistys ry. Jyväskylä 1986. Betoninormit, RakMK B4 ja korkealujuuksisten betonien lisäohjeet, By 15. Suomen betoniyhdistys ry. Jyväskylä 2000.


TL3473  Basics of Wood Structures  3 ECTS cr (2 Finnish cr)
Objectives: The student will know the construction technical properties of wood-based materials and the matters to consider in the planning of wooden structures, as well as the applications of wooden structures. The student will be able to dimension beam, column and truss structures.   
Contents: History of wooden structures. Construction technical properties of wood-based materials. Design principles, planning of components and joints, modelling and dimensioning. Testing of a wooden structure in a laboratory.

Requirements: Exercise. Examination.   
Literature: Kähkönen Leo: Kantavat puurakenteet, insinööriopetus. Rakennustieto Oy, Helsinki. 148 s. Puurakenteet, RIL 120-1986. RakMK B10 Ohjeet, 1990. 

TL5191  Construction Mechanics  3 ECTS cr (2 Finnish cr)
Objectives: The student will know the ordinary, statically non-determined structures that are important in construction planning and be able to master the determination of their loads manually and with the help of computer programmes.   
Contents: Loads of statically undetermined structures.   
Requirements: Exercises and examination.   
Literature: Ahosola, O. 1982. Rakenteiden mekaniikka 6: Staattisesti epämääräiset rakenteet: Voimamenetelmä: Siirtymämenetelmä. Oulu. Moniste. Ahosola, O. 1980. Jatkuvat palkit ja siirtymättömät kehät. Oulu. Moniste. 

TL5291  Construction Mechanics 2  4.5 ECTS cr (3 Finnish cr) 

Objectives: The student will acquire the skills required in construction planning for the determination of stresses.   
Contents: Slip-ring frames. Slabs with differential and yield line methods. Membrane theory of shells. Buckling, lateral buckling and crinkling.   
Requirements: Lectures, exercises and a written examination.   
Literature: To be agreed upon at the beginning of the course. 

TL4341  Construction Materials   4.5 ECTS cr (3 Finnish cr)
Objectives: The student will know the composition and properties of construction materials to be used in different product groups with regard to construction work, use and service life.   
Contents: Materials for load-bearing structures (not concrete), wood and upgraded products made of wood, steel, bricks, metal materials, mortars, grouts and screeds, paints, glues, bitumen products, insulations. Construction materials for repair construction, service life. On development need of construction materials. 
Requirements: Material testing in laboratory. Examination.   
Literature: To be informed at the beginning of the course.. 

TL4361  Concrete Technology  4.5 ECTS cr (3 Finnish cr)
Objectives: The student will know the principles of concrete raw materials and their influence on the properties of concrete, as well as different stages of concrete work, different concreting methods, form systems and quality technology in concrete construction.  
Contents: Concrete raw materials. Properties of concrete mass. Properties of hardened concrete. Determination of concrete composition. Performance of concrete work. Concreting in wintertime. Repair and mending of concrete work. Manufacture and installation of concrete components. Quality technology in concrete construction. Service life of concrete structures. Applications of concrete technology.   
Requirements: Laboratory work with concrete. Examination.   
Literature: Lampinen, L. & al. Betonitekniikan oppikirja By 201. Suomen betoniyhdistys ry. Jyväskylä 1999. Betoninormit, RakMK B4 ja korkealujuuksisten betonien lisäohjeet, By 15. Suomen betoniyhdistys ry. Jyväskylä 2000. 200 s. Betonirakenteiden säilyvyys ja käyttöikämitoitus, By 32, Suomen betoniyhdistys ry. Jyväskylä 1992. 66 s

TL4371  Concrete Structures  6 ECTS cr (4 Finnish cr)
Objectives: The student will master the planning of ordinary concrete structures in service and ultimate states. The student will be able to manage the manufacture of concrete structures on site and in factories, and to plan ordinary reinforced concrete structures (structural class  2).   
Contents: Combined influence of normal force and bending torque. Torsional strain. Deformation and service state dimensioning of concrete structures. Slab structures. Service life and service life planning. Testing of a concrete structure in the laboratory.    
Requirements: Exercises. Examination.   
Literature: Saarinen, E. et. al. Betonirakenteiden suunnittelun oppikirja. By 202, Osat 2-3. Suomen betoniyhdistys ry. Jyväskylä 1986. Betoninormit, RakMK B4 ja korkealujuuksisten betonien lisäohjeet, By 15. Suomen betoniyhdistys ry. Jyväskylä 1993. Betonirakenteiden säilyvyysohjeet ja käyttöikämitoitus, By 32. Suomen betoniyhdistys ry. Jyväskylä 1992. 

TL4381  Wood Structures  4.5 ECTS cr (3 Finnish cr)
Objectives: The student will master the planning and dimensioning of ordinary, load-bearing wood structures and structural entities. The skills and know-how from the basic course is deepened in the area of beam, column and truss structures, and expanded in the area of ring, bow, slab and plate structures, as well as into the stiffening of structural entities.
Contents: Structural planning of load-bearing wood structures: beams, columns, trusses, rings, bows, slabs, plates, joints. Stiffening of wooden buildings and components. Testing of a wooden structure in the laboratory.   
Requirements: Exercises. Examination.   
Literarature: Kähkönen Leo: Kantavat puurakenteet, insinööriopetus. Rakennustieto Oy, Helsinki. 148 s. Kortesmaa, M. Puurakenteet 4. Laskentamenetelmät. Puurakenteet, RIL 120-1986. RakMK B10 Ohjeet, 1990, STEP 1, Puurakenteet, Suunnitteluperusteet, materiaaliominaisuudet, rakenneosat, liitokset. (EC5:n mukainen puurakenteiden suunnittelu ja mitoitus).

TL5601  Steel Constructions  4.5 ECTS cr (3 Finnish cr)
Objectives: The student will acquire skills required in the planning of steel constructions. The course is a continuation to the Basics of steel construction.   
Contents: Resistance to buckling, lateral buckling and crinkling. Dimensioning of rods and edge joints of a truss. Thin sheet structures. Fire resistance design. Composite structures. 

Requirements: Lectures, exercises and a written examination.   
Literature: To be agreed upon at the beginning of the course. 

TL4391  Advanced Course in Concrete Structures   4.5 ECTS cr (3 Finnish cr)
Objectives: The student will master the planning of structural entities and the planning and dimensioning of demanding concrete structures, as well as be acquainted with the problems and methods of product development in the concrete industry. The student will be able to plan structures independently. 
Contents: Local strains. Plate structures. Pre-stressed concrete structures. Selection of frame type and stiffening of framework. Special structures. Planning, manufacture and laboratory testing of a concrete structure. 

Requirements: Exercises. Laboratory exercise. Examination.   
Literature: Saarinen, E. et. al. Betonirakenteiden suunnittelun oppikirja. By 202, Osat 2-3. Suomen betoniyhdistys ry. Jyväskylä 1986. Betoninormit, RakMK B4 ja korkealujuuksisten betonien lisäohjeet, By 15. Suomen betoniyhdistys ry. Jyväskylä 1993. Additional literature will be given at the beginning of the course. 

TL4411  Advanced Course in Wood Structures  4.5 ECTS cr (3 Finnish cr)
Objectives: The student will know the principles of industrial manufacture of wooden structures, and the demands set on planning and implementation, and be able to compare different production methods of construction with wood. The student will also know the principles of product development.   
Contents: Structural components, principles of industrial manufacture, production methods of the house-building industry, principles of design, the joinery industry and the economy of construction with wood, product development project in construction with wood.   
Requirements: Project work. Examination.   
Literature: Laitinen E. Teollinen puurakentaminen. Additional literature will be given at the beginning of the course.

TL4431  Composite Constructions  4.5 ECTS cr (3 Finnish cr) 
Objectives: The student will know the development, and typical forms of, composite constructions, as well as their area of application. The student will know the general theory of composite constructions and its application to different types of composite constructions. The student will be able to design and dimension typical composite constructions and to use composite construction design software.   
Contents: Composite construction theory. Concrete-steel composite constructions, columns, beams and slabs, concrete-concrete composite constructions, wood as part of a composite construction, shallow-beam structures, design software and their use.   
Requirements: Exercises. Examination.   
Literature: Literature will be given at the beginning of the course. 

TL3781  Structure Planning Application Software  3 ECTS cr (2 Finnish cr)
Objective: The objective is to learn to use design and modelling software required in structural design. In order to achieve to objective, the students will get acquainted with software operating instructions and carry out exercises with the help of the software.   
Contents: Software operating principle, entering of basic data, printing out and verification of the correctness of the results.   
Requirements: Examination and exercises, with emphasis of exercises.   
Literature: To be agreed upon at the beginning of the course. 

TL4471  Geotechnics in Housing Construction  3 ECTS cr (2  Finnish cr)
Objectives: The objective is to provide the information on geotechnical structures relating to housing construction and the skills to apply the information in practice.   
Contents: The design of pillar footings, enclosure walls, supporting walls, load-bearing slabs on ground, concrete, wood and steel piles, as well as, bedding strengthening piles. Protection against soil freezing, and drying.   
Requirements: Exercises and examination.   
Literature: So Cernica, J. 1982. Geotechnical engineering. RIL 157-2. 1990. Geomekaniikka II. 

TL4491  Bridge Construction  3 ECTS cr (2  Finnish cr)
Objectives: The student will get acquainted with the principles of planning and constructing bridges.   
Contents: Structural parts and principal concepts of bridge. Bridge types. Loads in bridges. Foundation of bridges. Planning of reinforced concrete bridges. Planning of pre-stressed bridges. Planning of composite beam bridges. Repairs of bridges.

Requirements: Examination and exercises.   
Literature: To be agreed upon at the beginning of the course. 

TL5161  Advanced Course in Bridge Construction  3 ECTS cr (2 Finnish cr) 
Objectives: The student will know the planning principles for bridges from traffic-technical survey to geodetic and static planning. The student will learn to design a steel, concrete and wooden bridge.
Contents: Bridge planning instructions. Traffic-technical dimensioning of bridges. Steel, concrete and wooden bridges. Specifications for bridges. Scaffolding for bridges.   
Requirements: Examination and exercises.  
Literature: To be agreed upon at the beginning of the course. 

TL3761  Introduction to Programming   3 ECTS cr (2 Finnish cr) 
Objectives: The objective is to learn the stages of programming and the basic structures of programming, as well as event-based programming. To achieve the objective, the students will get acquainted with the basic structures of the programme, control object and event-based thinking in the Visual Basic environment. Analytic problem solving skills and the understanding of the operating principle of Visual Basic applications are improved with exercises, and the students will learn to recognise what a good computer programme is like. Students who have taken the course will be able to create small programme applications by themselves..   
Contents: Programming in the Visual Basic environment. Internal structures, control objects, and events of programme modules, and the concept of function.

Requirements: Examination and exercises, with emphasis on the exercises.   
Literature: Visual Basic 6, Kirsti Leppämaa, Teknolit 1999 (Visual Basic 6 Step by Step, Microsoft Press). Harjoitusmonisteet. Kouluttajan laatima HTML-aineisto. VERSIOT Visual Basic 6 

TL3671  Construction Business Economics   3 ECTS cr (2  Finnish cr)
Objectives: The student will know companies and the special characteristics of business activities in the construction industry, as well as the functions of companies, on the strategic and operative level of the planning and control of functions. The student will also get acquainted with the accounting of a company in the construction industry, and with the legislation and risk management relating to a company.   
Contents: Construction as a line of business, companies of the construction industry, function of a company, their planning and management. Analysing and management of company economy, company planning, risk management and information management of a constructing company.   
Requirements: Examination and exercises/seminar.   
Literature: Salokangas R. , Hyrskyluoto J. : Rakennusalan yritystalous. Rakentamistalous 1. Rakentajain Kustannus Oy. 1992. Uusi-Rauva E. , Haverila M. , Kouri J. : Teollisuustalous. 1993. Jyrkiö E., Riistama V. : Laskentatoimi päätöksenteon apuna. 1987. Kivelä H. , Nordell R. : Yrittäjän oikeutta. 1993

TL3681  Production Planning and Control  4.5 ECTS cr (3 Finnish cr)  
Objectives: The student will know the importance of production planning in the implementation of a construction project that has been managed with high quality and in an economic manner, as well as the methods and production technologies used in production planning. 

Contents: The importance of production planning, methods and implementation from the point of view of the company and of the project. Selections of working methods, production technologies, EDP applications for production planning, and quality management.   
Requirements: Examination/exercises.   
Literature: Koski H. : Talonrakentamisen työmaatekniikka. Tampereen TKK. 1992. Hartikainen O-P. : Maarakennustekniikka. Otatieto Oy. 1994. Kankainen J. , Sandvik T. : Rakennushankkeen ohjaus. RATU 1993. Työkohdemestarin menetelmäsuunnittelu. Suomen rakennusteollisuusliitto. Moniste. 1990. Rakennusten korjaustekniikka ja talous. Rakennustieto Oy. 1997Rakennustöiden laatu. RATU 2000. Rakennustieto Oy. RATU-kortistot ja RATU-kirjat. Rakennustieto Oy

TL3691  Cost Management and Control  3 ECTS cr (2 Finnish cr) 
Objectives: The student will know the economic importance of construction on the level of national economy, company and the individual, as well as the factors that influence the costs of construction. The student will also be able to control and manage the costs at different stages of the construction process.   
Contents: Cost management of a construction project, different methods of cost calculation, cost planning and control, calculations during the construction phase and post-calculation, as well as information systems of cost calculation and purchases of a construction project. 
Requirements: Examination and exercises.   
Literature: Enkovaara E. , Haveri H. , Jeskanen P. : Rakennushankkeen kustannushallinta. Rakennustieto Oy. 1994.  Talo 90: Yleisseloste, Rakennuskustannusten laskentaohje ja Määrälaskenta rakennustekniset työt. Rakennustieto Oy.  Haahtela Y. , Kiiras J. : Talonrakennuksen kustannustieto. TAKU 2000.  Rakennusten korjaustekniikka ja talous. Rakennustieto Oy. 1997

TL3791  Export Construction  3 ECTS cr (2 Finnish cr) 
Objectives: The student will know the special characteristics of export construction, as well as the principles of an export project and the most important market areas.   
Contents: Stages of project export, marketing and agreements. Planning of an export project, mobilations, implementation, customer relationships and handing over. The most important market areas of export construction and their special characteristics.

Requirements: Examination and exercises/seminar.   
Literature: To be agreed upon at the beginning of the course. 

TL3871  Basics of Construction Design  1.5 ECTS cr (1 Finnish cr) 
Objectives: To create an idea of housing design and its background, and to give the basic skills for housing design.
Contents: Face-to-face teaching supported by remote teaching includes the following themes:  planning methods, stages and documents, housing environment, building site, zoning situation and milieu. The premises, contacts and distribution of the premises of an apartment, need for space, basic furnishing and modular dimensioning. Example solutions. Exercise paper; a single-family house with a side apartment/apartment for a handicapped person.   
Requirements: Examination and exercises.   
Literature: Literary sources will be agreed as remote teaching material as face-to-face teaching progresses.

TL3891  Practical Training 1  10.5 ECTS cr (7 Finnish cr) 
Objectives: The student will know the tasks of a superior and the tasks of method, equipment and task planning, as well as quality management at a building site relating to the students professional image, and be able to perform these in practice in actual work situations.   
Contents: The tasks and skills of a superior at a building site. Production planning of a construction project including, among others, the site’s method, equipment and task planning. On-site level tasks relating to the management of costs and quality, as well as production control of a building site.
Requirements: Participation in the theory periods of work teaching during the working periods, induction at work taking place at the working place, as well as performance of the agreed tasks in an acceptable manner. A learning diary will be kept of each practical training period.  
Literature: To be agreed upon at the beginning of the course. 

TL3892  Practical Training 2  10.5 ECTS cr (7 Finnish cr )

Objectives: The student will know the tasks of a superior and the tasks of method, equipment and task planning, as well as quality management at a building site relating to the student’s professional image, and be able to perform these in practice in actual work situations.   
Contents: The tasks and skills of a superior at a building site. Production planning of a construction project including, among others, the site’s method, equipment and task planning. On-site level tasks relating to the management of costs and quality, as well as production control of a building site.
Requirements: Participation in the theory periods of work teaching during the working periods, induction at work taking place at the working place, as well as performance of the agreed tasks in an acceptable manner. A learning diary will be kept of each practical training period.  
Literature: To be agreed upon at the beginning of the course. 

TL3893  Practical Training 3  9 ECTS cr (6 Finnish cr )
Objectives: The student will know the tasks of a superior and the tasks of method, equipment and task planning, as well as quality management at a building site relating to the student’s professional image, and be able to perform these in practice in actual work situations.   
Contents: The tasks and skills of a superior at a building site. Production planning of a construction project including, among others, the site’s method, equipment and task planning. On-site level tasks relating to the management of costs and quality, as well as production control of a building site.
Requirements: Participation in the theory periods of work teaching during the working periods, induction at work taking place at the working place, as well as performance of the agreed tasks in an acceptable manner. A learning diary will be kept of each practical training period.  
Literature: To be agreed upon at the beginning of the course. 

TL3941  EDP in Building Production  3 ECTS cr (2  Finnish cr )  
Objectives: The student will know the application software relating to the cost and production control and management of a construction project, and be able to use them in actual situations and problems.   
Contents: Cost estimate calculation and control at the planning stage. Production stage cost calculation including, among others, programmes relating to tender calculation and cost monitoring. Production planning and control including, among others, programmes relating to method planning.  
Requirements: Examination/exercises.   
Literature: To be agreed upon at the beginning of the course. 

TL3951  Marketing  1.5 ECTS cr (1 Finnish cr )  
Objectives: The student will know the basics and sectors of marketing and is able on his/her part to act in co-operation with marketing professionals in business operations relating to the student’s own professional domain. 
Contents: Marketing as a concept and the development of marketing, clients, operating environment, buying behaviour, product, price, availability, marketing communications, service, relationship networks.   
Requirements: Examination.   
Literature: To be agreed upon at the beginning of the course. 

TL4201  Real Property Management   3 ECTS cr (2  Finnish cr ) 
Objectives: The student will know the importance of real estate management with regard to national economy, as well as the principles of purchase, maintenance and development of real estate relating to real estate management, and is able to apply these in real estate activities.   
Contents: Real estate management, real estate life cycle economy, purchase and maintenance of real estate,  real estate economy, development and repair of real estate, formation of real estate.   
Requirements: Examination and exercises/seminar.   
Literature: Murtomaa P. (toim): Kiinteistönpidon tekniikka, talous ja hallinto. Rakennustieto Oy. 1996. Suomen kiinteistöliitto. Isännöitsijän käsikirja. Kiinteistöalan Kustannus Oy. 1998. Muu opintojaksolla esitettävä literature. 

TL4211  Housing and Real Property Legislation   1.5 ECTS cr (1 Finnish cr )
Objectives: The student will know the legislation relating to housing construction and real estate business activities, and is able to apply it in construction business operations.   
Contents: Housing and real estate trade, responsibilities and obligations of a real estate owner, the Housing Companies Act.   
Requirements: Examination and exercises/seminar.   
Literature: To be agreed upon at the beginning of the course. 

TL3771  First Aid in Industry  1.5 ECTS cr (1  Finnish cr ) 
Objectives: The course will provide persons operating in the supervising tasks of the industry with  the skills and know-how required in first aid in industry.   
Contents: The contents of the course correspond to the contents of the EA-I course (first aid I) referred to in the Safety at Work Act.   
Requirements: Participation in the teaching and exercises, as well as acceptance in the written examination.   
Literature: To be agreed upon at the beginning of the course. 

TL3651  Environmental Physics  3 ECTS cr (2 Finnish cr ) 
Objectives: On completing the course the student will understand the transfer of heat and moisture, as well as the physical foundation of research methods for the research of soil and the measuring methods for the state of the environment, and be able to apply these in the student’s own working environment. 
Contents: The course focuses on noise and noise control, transfer of heat and moisture, as well as the physical foundations for the geophysical methods used in the research of soil structure and measurement of the state of the environment. In addition to theory, the course also includes exercises relating to projects of professional subjects.   
Requirements: Written examinations during the course or examination and, in addition to this, exercises including the performance and interpretation of individual measurements.   
Literature: To be agreed upon at the beginning of the course. 

TL4701  Geotechnical Constructions  4.5 ECTS cr (3  Finnish cr ) 
Objectives: The student will gain in-depth knowledge in geotechnical structures and the demands set for them due to structural and soil-based conditions.   
Contents: Foundations, founding methods, ditches, support walls and pilings. Settlement and the stability of soil.   
Requirements: Examination and exercises. 
Literature: To be agreed upon at the beginning of the course.

TL3591  Cleaning of Polluted Land Areas  3 ECTS cr (2 Finnish cr )  
Objectives: The student will know the essential analysing and cleaning methods of polluted land areas and environment.   
Contents: Physical and chemical research methods of polluted land areas and ground waters. Cleaning methods, restriction techniques, risks and the need for repair of polluted land areas and ground waters.   
Requirements: In addition to lectures, the course includes laboratory exercises and a written examination.   
Literature: To be agreed upon at the beginning of the course. 

TL3931  Quarry Technology   3 ECTS cr (2 Finnish cr ) 
Objectives: The student will know the principles of rock blasting and the blasting methods in use, as well as the most common explosives.   
Contents: Explosives, explosion fields, charging and protective methods.   
Requirements: Written examinations.
Literature: To be agreed upon at the beginning of the course. 

TL3831  Water Use   3 ECTS cr (2 Finnish cr ) 
Objectives: The student will know the essential water uses of waterways, their development, management and planning. The student will adopt the essential methods required by the use and protection of waterways in the preparation of plans and setting of targets.  
Contents: The use of waterways for hydropower, flood protection, regulating, water traffic, water procurement, use of water for recreational purposes and the fishing industry.   
Requirements: Examination and exercises.   
Literature: Suomen rakennusinsinöörien liitto, 1979: Vesirakenteiden suunnittelu. Suomen rakennusinsinöörien liitto, 1982: Yleinen vesitekniikka. 

TL3861  Water Protection and Repairing   3 ECTS cr (2 Finnish cr )  
Objectives: The student will know the general principles of water protection for sustainable development and the necessity of waterway repair with regard to the well-being of the environment. 
Contents: Waterway acidification, lack of oxygen and eutrophication, as well as loading and reconditioning methods. The ecological principles of waterways reconditioning and maintenance, maintenance methods as well as the economic and legal conditions for reconditioning.   
Requirements: Written examinations.  
Literature: Ilmavirta V,. 1990 . Järvien kunnostuksen ja hoidon periaatteet. Helsinki. Yliopistopaino. 

TL3241  Constructions in Water Resources Management   6 ECTS cr (4 Finnish cr )  
Objectives: The student will get acquainted with the water supply networks and sewage systems, as well as their structures and pumping of water, and be able to apply the knowledge in practice. 

Contents: Water supply networks and sewage systems, as well as pumping of water.
Requirements: Exercises and examination.   
Literature: To be agreed upon at the beginning of the course. 

TL3821  Water Treatment Engineering   6 ECTS cr (4 Finnish cr )  
Objectives: The purpose of this course is to learn to know water purification methods and the treatment of wastewater, as well as the utilisation of sludge.   
Contents: Chemical and biological purification of water. Biological filtering and the active sludge process in waste water treatment. Treatment of waste.

Requirements: Written examination.   
Literature: To be agreed upon at the beginning of the course. 

TL4741  Environmental Legislation   3 ECTS cr (2 Finnish cr )  
Objectives: The student will know the main features of environmental legislation and be able to understand the licence systems in accordance with the various laws.
Contents: Legislation relating to the prevention of environmental pollution. Legislation aiming at the maintenance of the nature and cultural values. Other legislation concerning the use of the environment.   
Requirements: Examination and/or exercises and/or seminar presentations.   
Literature: To be agreed upon at the beginning of the course. 

TL4751  Basics of GIS (Global Information System)   3 ECTS cr  (2 Finnish cr) 
Objectives: The student will know the existing global information systems, their application possibilities and manage the tools for their utilisation.   
Contents: Global information materials. Global information systems and their use.   
Requirements: Exercises.   
Literature: To be agreed upon at the beginning of the course. 

TL4761  Environmental Planning   3 ECTS cr (2 Finnish cr) 
Objectives: In the framework of a larger exercise/project work, the student will get acquainted with zoning or detail planning serving the implementation and relating to zoning.  
Contents: The theme is changed annually.   
Requirements: Exercises/project work.   
Literature: To be agreed upon at the beginning of the course. 

TL4771  Refuse Disposal   3 ECTS cr (2 Finnish cr) 
Objectives: The student will get acquainted with the organisation of refuse disposal and the utilisation of refuse, as well as refuse handling techniques.   
Contents: Utilisation of industrial by-products. Organisation of refuse disposal. Planning and monitoring of land fills. Other refuse treatment methods.    
Requirements: Exercises and examination.   
Literature: To be agreed upon at the beginning of the course. 

TL3261  Water Resources Engineering   3 ECTS cr (2 Finnish cr) 
Objectives: The student will know the application of pipeline and open channel flow in practical water resources engineering and reconditioning of waterways.   
Contents: Open channel flow, planning of open channels, flow losses, damming, overflow dams, pipeline flow applications, seeping flow, water constructions.   
Requirements: Written examinations and exercises.   
Literature: Pohjamo T, Hooli J. 1990. Sovellettu hydromekaniikka. Suomen rakennusinsinöörien liitto, 1982: Yleinen vesitekniikka. Suomen rakennusinsinöörien liitto, 1979: Vesirakenteiden suunnittelu. 

TL4781  Measurements in Water Resources Engineering and  Geotechnology   3 ECTS cr (2 Finnish cr)  
Objectives: The course will provide the student with the knowledge of measuring methods and devices in water resources engineering, as well as of the measurement of water quality in natural waters.   
Contents: The measuring of water level and flow, miniature model tests and the measurement of water quality in natural waters.   
Requirements: Examination.   
Literature: To be agreed upon at the beginning of the course. 

TL4791  Environmental Microbiology   3 ECTS cr (2 Finnish cr) 
Objectives: The student will get acquainted with the structure of different cells (fauna, flora, microbe), biomolecules of cells and their biochemical reactions. The student will learn to understand their importance in environmental microbiology. The objective is that the student will get acquainted with the microbes in waters and soil through laboratory exercises. The student will learn different sample-taking methods and learn to identify microbes in waters and soil, and to combine the knowledge with the state of the environment and its protections.

Contents: Aseptic work, sterilising methods, conditions for growth of microbes, structure of different cells, structure of biomolecules and their importance for the cell metabolism. Hygienic water analysis and its performance. research of soil microbes and identification of microbes.   
Requirements: Examination, participation in laboratory exercises, and specifications.

Literature: To be agreed upon at the beginning of the course. 

TL4891  Advanced Course in Environmental Microbiology   3 ECTS cr (2 Finnish cr) 
Objectives: The student will deepen his/her knowledge in environmental microbiology and get acquainted with modern biological methods improving the well-being of the environment, including various biotechnical methods that are important. The student will get acquainted with new bio-methods that will help in cleaning wastewaters and contaminated land areas.    
Contents: The general principles of the biotechnical process, various microbes, both natural and gene-manipulated, required in biotechnology, their growth conditions, the use of different microbes for the cleaning of wastewaters and, on the other hand, contaminated soil, the pros and cons of biotechnical cleaning. Biotechnical applications in the treatment of different kinds of contaminated land areas and waterways.   
Requirements: Examination, project work.  
Literature: To be agreed upon at the beginning of the course. 

TL4951  Environmental Chemistry   1.5 ECTS cr (1 Finnish cr) 
Objectives: The student will learn the sources of essential environmental poisons, their chemical conversion in the living environment and their influences on organisms and humans. The student will get acquainted with the essential chemical factors that influence the way substances are carried in nature or that influence the cleaning processes of dangerous substances. 

Contents: The basics of environmental toxicology and radiochemistry. The circulation of elements and their chemical compounds in nature and their influences on the environment / health. The influence of the pH, redox circumstances, the substance’s solubility, volatility, adsorption or exchange of ions on the permanence, accumulation and circulation in nature, or their influence on chemical cleaning processes.  
Requirements: Examination and laboratory exercise.   
Literature: To be agreed upon at the beginning of the course. 

TL4961  Advanced Course in Environmental Chemistry   3 ECTS cr (2 Finnish cr)
Objectives: The objective of this course is to give an idea of the chemical factors that influence the quality of the environment and health.   
Contents: Different types of emissions, their impacts, as well as measuring and reduction of emissions. Testing and classification of chemicals dangerous to the environment.

Requirements: Examination and exercises.   
Literature: H. Pleym ym. Ympäristötekniikka, E. Nikunen Ympäristölle vaaralliset kemikaalit, J-Särkkä Järvet ja ympäristö. 

TL4971  Laboratory Exercises in Environmental Chemistry  3 ECTS cr (2 Finnish cr) 

Objectives: The student will study waterways, soil and air with different laboratory tests and, based on these, make conclusions on the quality of the state of the environment. The student will get acquainted with the available equipment and its use.   
Contents: Water, air and soil analyses.  
Requirements: Laboratory exercises and reports prepared from them..   
Literature: R. Reeve Environmental analysis. 

TL3501  Air Protection   3 ECTS cr (2 Finnish cr) 
Objectives: The student will get acquainted with the pollution in the atmosphere, the causes, impacts and possibilities to prevent air pollution.   
Contents: The structure of the atmosphere. Ozone depletion. Green house effect. Acidification. Radioactive radiation.   
Requirements: Written exercises. Examination.   
Literature: Laukkanen, T. , Tuovinen, J-P. , Lahdes, R. 1993. Ilman suojelu. TKK Otaniemi. 

TL4981  Environmental Measurements   3 ECTS cr (2 Finnish cr) 
Objectives: The student will get acquainted with the principles of environmental measurements.

Contents: Measurements concerning the state of the environment. Measurement of emissions. Diffusion of emissions. Authorities.   
Requirements: Examination and exercises.   
Literature: To be agreed upon at the beginning of the course. 

TL4991  CAD in Environmental Planning   3 ECTS cr (2 Finnish cr) 
Objectives: The student will know the possibilities of using EDP in various sectors of environmental planning and be able to utilise them.   
Contents: Micro-computer applications  for zoning, water supply and street planning. 

Requirements: Exercises.   
Literature: To be agreed upon at the beginning of the course. 

TL5181  Ecology   3 ECTS cr (2 Finnish cr) 
Objectives: The student will understand the functions and interactive influences of natural processes, as well as soil and water ecosystems.   
Contents: Soil and water ecosystems. Human influence on nature.   
Requirements: Examination and exercises.   
Literature: To be agreed upon at the beginning of the course. 

TL4731  Groundwater Engineering   3 ECTS cr (2 Finnish cr) 
Objectives: To give the knowledge on  groundwater and its formation, groundwater areas, the quality of ground water, the research and observation methods, use and protection methods of groundwater.   
Contents: The formation of groundwater, groundwater areas and their classification, as well as taking them into consideration in planning. The research and observation methods, use, pollution risks and protection methods of groundwater..   
Requirements: Examination and exercises.   
Literature: Mälkki, Esko. Pohjavesi ja pohjaveden ympäristö. Helsinki 1999. Hatva, Tuomo. [et al. ]. Soranoton vaikutus pohjaveteen : Report VI : Pohjavesi ja soranotto. Tielaitos, kehittämiskeskus, Pohjaveden suojaus tien kohdalla : luonnos 8. 5. 2000 tai vastaava. Other literature to be agreed upon at the beginning of the course.

TL4221  Road Technology   9 ECTS cr (6 Finnish cr) 
Objectives: The student will know the planning principles of public highways and private roads, be able to apply them to different stages of road planning, as well as to prepare planning documents.   
Contents: Road planning stages and documents relating to them. Cross-section types of roads and the grounds for dimensioning them. Structural cross-section types of road. Design of road structure. Design for soil freezing. Structural drying of road. Surface drying. Drying materials. Taking the bottom soil into consideration in road planning. Principles of road junction planning. Plane road junctions and channelled road junctions. Methods of improvement for the road structure.   
Requirements: Examinations and exercises.   
Literature: Tielaitoksen normit ja ohjeet. To be informed of in more detail during the course. 

TL4231  Street Technology   3 ECTS cr (2 Finnish cr) 
Objectives: To provide the student with the knowledge of the principles of road planning, as well as quality requirements for different street areas and zones.   
Contents: Quality requirements for street structures and street areas. Street areas. Design of street areas. Structures, equipment, furnishings and fittings located in the street area. Street planning. Drying of street areas. Street surfaces.   
Requirements: Examination and exercises.   
Literature: To be agreed upon at the beginning of the course. 

TL4241  Traffic Engineering   3 ECTS cr (2 Finnish cr) 
Objectives: The student will know different forms of traffic and their special characteristics and get acquainted with traffic engineering and the influences of traffic.   
Contents: Forms of traffic and their special characteristics. On traffic plans. Traffic research. Traffic forecasts. Characteristics and throughput of traffic flow. Special areas of traffic. Influences of traffic in constructed and natural environments.   
Requirements: Examination and exercises.   
Literature: RIL: Liikenne ja väylät II, soveltuvin osin. 

TL4251  Pavements and Maintenance   3 ECTS cr (2 Finnish cr) 
Objectives: The student will know the principles and tasks of winter and summer maintenance of highways and streets, as well as their influence on road safety. The student will know the surface types of highways and streets, the quality requirements of the surfaces, as well as the principles of surface planning. 

Contents: Planning of highway and street maintenance. Maintenance work. Influences of maintenance on road safety. Highway and street surfaces. Planning and repair methods of surfaces.   
Requirements: Examination and surface laboratory exercises.

Literature: Tielaitos. 1999. Yksityisten teiden kunnossapito. TIEL 2230053. PANK ry. Asfalttinormit 2000. Tielaitos. 1997. Päällysteiden suunnittelu. TIEL 2140011. Muu literature sovitaan opintojakson aikana. 

TL4261  Highway Planning   3 ECTS cr (2 Finnish cr) 
Objectives: The student will know the principles of highway and traffic network planning, as well as the interactive influence of land use and traffic.   
Contents: Development of highway and traffic networks. Principles of traffic network planning. Combining of land use and traffic planning.
Requirements: Examination and exercises.   
Literature: To be agreed upon at the beginning of the course. 

TL4271  Computer based Highway Design   3 ECTS cr (2 Finnish cr) 
Objectives: The student will get an overall idea on the software used for highway and traffic planning, as well as on the properties of the most important software. The student will understand the areas of application of various software, their grounds for basic data, as well as requirements and restrictions for the analysing of the results.
Contents: Areas of software application and their importance to community planning. Software generally in use in Finland, and their ideology. The principles of use of the most important strategy-level modelling programme (EMME/2) and simulation programme (HutSim). The principles of use of a channel and regional planning programme (Xstreet)t.   
Requirements: Three exercises: 1. Building of a traffic forecast (EMME/2). 2. Building of a simulation model for a traffic light- controlled  road junction (HutSim). 3. Preparation of street planning documents (Xstreet).   
Literature: Software manuals. Other literature to be used will be informed at the beginning of the course. 

TL4281  Community Geotechnics   3 ECTS cr (2 Finnish cr) 
Objectives: The student will get acquainted with the geotechnical structures of roads and other community technology constructions, as well as be able to apply the knowledge in practice.   
Contents: The design principles of geotechnical design and the selection of the sub-base strengthening method. Settlement and stability of subsoil, and geotechnical structures relating to them.  Road embankments. Road cuttings. Mass exchanging methods. Stabilizing methods. Deep compacting. Road lightening structures. Foundation with piling.

Requirements: Examination and exercises.   
Literature: Publications and instructions of Finnish Road Association, as applicable. Other literature to be agreed upon at the beginning of the course. 

TL3231  Earth Construction Engineering   3 ECTS cr (2 Finnish cr) 
Objectives: The student will know the most important earth construction engineering properties of soils, as well as their influence and the influence of working conditions to the performance of earth construction work. The student will know the legislation relating to soil removal and will be able to prepare soil removal plans and tip plans. The student will be able to choose and dimension vehicle combinations required in earth construction works and  know the aspects of environmental protection relating to earth construction works.   
Contents: Earth construction properties of soils. Laws and regulations relating to soils. Soil removal plans. Tip plans. Earth construction machines and their dimensioning. Implementation of a soil construction project. 

Requirements: Exercises and a written examination. 

Literature: Hartikainen, Olli-Pekka: Maarakennustekniikka, Otakustantamo, RIL 156 Maarakennus, Helsinki 1995 (soveltuvin osin), Tuhola, Markku: Maarakennustyömaan ympäristöopas, Helsinki 1997, Ympäristöministeriö: Maa-ainesten ottaminen, Opas 1/1994. Tielaitos; Läjitysalueen suunnittelu: läjitysalueopas, Helsinki, 1999.

TL4291  Landscape Construction   3 ECTS cr (2 Finnish cr) 
Objectives: The student will get acquainted with the design principles of  landscape construction and planning of green areas in community, road and waterway construction projects. The student will gains skills that enable working with professionals in the industry.

Contents: On landscape structure. Use of land and landscape design. Community image factors. Shaping of landscape. Design principles; highway and street environment, parks, squares, yards, playgrounds and waterways. Structures, equipment  and furnishing.   
Requirements: Examination and exercises (a yard or environmental plan).   
Literature: To be agreed upon at the beginning of the course. 

TL3731  Railroad Construction   3 ECTS cr (2 Finnish cr) 
Objectives: The student will know the development outlook of railroads in Finland, and the organisation of the Finnish Railways, as well as the planning and construction of railways.   
Contents: Principles of rail technology, geometrical dimensions of track, track structure, track planning and construction of track.   
Requirements: Examination.   
Literature: Markku Numminen, Rautatievaihteet, kehitys, rakenne ja kunnossapito,VR-pääkonttori, ratayksikkö, Länsi-Savo Oy, Mikkeli 1994. RKH: Ratatekniset määräykset ja ohjeet (RAMO) soveltuvin osin. 

TL4311  Community Roads   3 ECTS cr (2 Finnish cr) 
Objectives: The student will know the matters to be taken into consideration in the planning of community roads and the design principles.
Contents: Design principles of community roads and structures relating to them. 

Requirements: Examination and exercises.   
Literature: Tielaitos. 1995. Taajamien keskustateiden suunnittelu. Tielaitos. 1992. Yleiset tiet kaava-alueilla. Muu literature to be agreed upon at the beginning of the course. 

TL4321  Traffic Safety   3 ECTS cr (2 Finnish cr) 
Objectives: The course will give an idea of and the factors that influence the traffic safety of  different forms of traffic, as well as means to improve traffic safety.

Contents: Factors influencing traffic safety. Traffic safety research. Means of improving traffic safety.    
Requirements: Examination and seminar paper.   
Literature: To be agreed upon at the beginning of the course. 

TL4331  Transportation Models   3 ECTS cr (2 Finnish cr) 
Objectives: The course will give a general view of different transportation systems, their functionality and transportation system planning.   
Contents: Transportation systems. Interaction of transportation models. Transportation system planning.   
Requirements: Examination and exercises.   
Literature: To be agreed upon at the beginning of the course. 

TL5171  Traffic Technology Alternate Course   3 ECTS cr (2 Finnish cr) 
Objectives: The student will get acquainted with a new topic chosen from traffic technology.   
Contents: With this alternate course, teaching is developed and maintained at the level of external development. The contents of the course is chosen annually from the field of traffic technology and it may include, among others: new solutions, equipment, methods or a theme that has not received adequate attention in general teaching. The course aims at applying project-type studying.   
Requirements: Examination and project work.   
Literature: To be agreed upon at the beginning of the course. 

TLP031  English 1   3 ECTS cr (2 Finnish cr) 
Objectives: The student will develop their spoken and written English skills in social events relating to working life. On completing the course, the student will master the essential basic and verb structures of the English language. The student will understand general texts in English and be able to express him/herself in every-day communication situations.

Contents: Essential grammar, grammar exercises, essays, listening comprehension and speaking exercises, as well as texts in standard language.   
Requirements: Exercises, remote exercises, written examination   
Literature: To be agreed upon at the beginning of the course. 

TL4455  Construction Engineering Alternate Course 1   3 ECTS cr (2 Finnish cr) 
Objectives: The student will get acquainted with new technical solutions, materials or calculation methods chosen from the field of construction engineering. 
Contents: With this alternate course, teaching is developed and maintained at the level of external development. The contents of the course are chosen annually from the field of construction engineering and it may include, among others: new construction technical solutions, materials or calculation methods, or a theme that has not received adequate attention in general teaching. The course aims at applying project-type studying.   
Requirements: Project work. Written examination.   
Literature: Additional literature will be given at the beginning of the course. 

TL4456  Construction Engineering Alternate Course 2   3 ECTS cr (2 Finnish cr) 
Objectives: The student will get acquainted with new technical solutions, materials or calculation methods chosen from the field of construction engineering.   
Contents: With this alternate course, teaching is developed and maintained at the level of external development. The contents of the course are chosen annually from the field of construction engineering and it may include, among others: new construction technical solutions, materials or  calculation methods, or a theme that has not received adequate attention in general teaching. The course aims at applying project-type studying.   
Requirements: Project work. Written examination.   
Literature: Additional literature will be given at the beginning of the course. 

TL4555  Alternate Course in Housing Construction   3 ECTS cr (2 Finnish cr) 
Objectives: The student will get acquainted with topical or new technical solutions, materials or problems chosen from the field of housing engineering.   
Contents: With this alternate course, teaching is developed and maintained at the level of external development. The contents of the course are chosen annually from the field of housing engineering. The contents are selected from themes that either are topical and/or that have not received adequate attention in general teaching. The course aims at applying project-type studying.   
Requirements: Project work. Examination.   
Literature: Additional literature will be given at the beginning of the course. 

TL4556  Alternate Course in Renovation   3 ECTS cr (2 Finnish cr) 
Objectives: The student will get acquainted with topical or new technical solutions, materials or problems chosen from the field of renovation..   
Contents: With this alternate course, teaching is developed and maintained at the level of external development. The contents of the course are chosen annually from the field of renovation. The contents are selected from themes that either are topical and/or that have not received adequate attention in general teaching. The course aims at applying project-type studying.   
Requirements: Project work. Examination.   
Literature: Additional literature will be given at the beginning of the course. 

TL3655  Production Technology Alternate Course 1   3 ECTS cr (2 Finnish cr) 
Objectives: The student will get acquainted with a new theme chosen from the field of production technology.   
Contents: With this alternate course, teaching is developed and maintained at the level of external development. The contents of the course are chosen annually from the field of production technology. The contents may include, for example, new production methods or themes relating to production control and planning or costs management and control, which have not received adequate attention in general teaching. The course aims at applying project-type studying.   
Requirements: Project work. Examination.   
Literature: Additional literature will be given at the beginning of the course. 

TL3656  Production Technology Alternate Course 2   3 ECTS cr (2 Finnish cr) 
Objectives: The student will get acquainted with a new theme chosen from the field of production technology.   
Contents: With this alternate course, teaching is developed and maintained at the level of external development. The contents of the course are chosen annually from the field of production technology. The contents may include, for example, new production methods or themes relating to production control and planning or costs management and control, which have not received adequate attention in general teaching. The course aims at applying project-type studying.   
Requirements: Project work. Examination.   
Literature: Additional literature will be given at the beginning of the course. 

TL4285  Alternate Course in Environmental and Community Engineering 1   3 ECTS cr

(2 Finnish cr)
Objectives: The student will get acquainted with a new theme chosen from the field of environmental and community engineering.   
Contents: With this alternate course, teaching is developed and maintained at the level of external development. The contents of the course are chosen annually from the field of environmental and community engineering. The contents may include, for example, new solutions, equipment, methods or a theme that has not received adequate attention in general teaching. The course aims at applying project-type studying.   
Requirements: Examination and project work.
Literature: To be agreed upon at the beginning of the course

TL4286  Alternate Course in Environmental and Community Engineering 2   3 ECTS cr
(2 Finnish cr) 
Objectives: The student will get acquainted with a new theme chosen from the field of environmental an community engineering.   
Contents: With this alternate course, teaching is developed and maintained at the level of external development. The contents of the course are chosen annually from the field of environmental an community engineering. The contents may include, for example, new solutions, equipment, methods or a theme that has not received adequate attention in general teaching. The course aims at applying project-type studying.   
Requirements: Examination and project work.   
Literature: To be agreed upon at the beginning of the course. 

TL4222  Advanced Course in Road Technology   4.5 ECTS cr (3 Finnish cr) 
Objectives: The course will make the student acquainted with the principles, construction materials and the most common dimensioning methods of structural planning of traffic areas. The student will acquire the basic knowledge of highway and street surfaces and their design. The course focuses on various matters relating to the maintenance of traffic areas.   
Contents: Starting points of structural planning of traffic areas. Principles of loading. Contents of design and dimensioning grounds. Analytic design procedure. Asphalt surfaces; materials, design and functioning. Maintenance of traffic areas; principles, design and control. Summer and winter maintenance.   
Requirements: Laboratory and mathematical problems and examination.   
Literature: Ehrola E. Liikenneväylien rakennesuunnittelun perusteet. Teiden suunnittelu, kansio B Tien rakenne TVL. Rakennustieto 1996 Tampere. Lehtipuu E. Asfalttipäällysteet 1993. Teiden talvihoito ja menetelmäohjeet. Kunnossapidon ohjaus TVL. 

TL4734  Advanced Course in Foundation Engineering and Geotechnics   4.5 ECTS cr 
(3 Finnish cr) 
Objectives: The student will get in-depth knowledge in the geotechnical properties of the soil and know the geotechnical design principles of structures. The student will know the behavioural principles of soil under load, as well as the standard sub-base strengthening methods.   
Contents: Distribution of stresses in soil. Load-bearing capacity of foundations. Load-bearing capacity and stability of sub-base. Settling of structures and soil pressure. Geotechnical design and sub-base construction methods. 

Requirements: Laboratory exercises, design exercises and examination.   
Literature: Rantamäki, M. , Jääskeläinen R. & Tammirinne M. Geotekniikka. Otatieto Espoo 1993. Geomekaniikka 1. RIL 157-1. Suomen Rakennusinsinöörien liitto. Helsinki 1985. Rantamäki, M. , & Tammirinne M. Pohjarakennus. Otatieto Espoo 1992. 

TL4242  Advanced Course in Traffic Technology   3 ECTS cr (2 Finnish cr) 
Objectives: The objective of the course is to provide basic knowledge on the operation of a traffic system, and about special questions relating to traffic and traffic planning.

Contents: Objectives and means of traffic planning. Traffic flow theories. Traffic research. Public transport and light transport, as well as parking. Traffic control.   
Requirements: Design exercises and examination.   
Literature: Liikenne- ja väylät I ja II. RIL 1987. Rauhamäki H. , Kouri P. Liikennetekniikan perusteet. 

TL4732  Water Systems Engineering   3 ECTS cr (2 Finnish cr) 
Objectives: The student will know the principles of waterway behaviour and operation, as well as the essential technical operation principles of the use of waterways.   
Contents: Applications and utility technology of waterways. Technical design principles for waterways. Waterway ecology. 
Requirements: Written examination and exercises.   
Literature: Yleinen vesitekniikka RIL 1982

TL3972  Product Type Based Building Design   3 ECTS cr (2 Finnish cr) 
Objectives: The student will learn to model structures and buildings using 3D modelling programmes.   
Contents: 3D modelling with different computer programmes.

Requirements: Exercises.   
Literature: To be agreed upon at the beginning of the course. 

TL3252  Hydromechanics and Water Resources Engineering   3 ECTS cr (2 Finnish cr) 
Objectives: The student will adopt the basic knowledge of hydrostatics and hydrodynamics in both pipeline and open channel flows.

Contents: Hydrostatics. Principles of hydrodynamics. Pipeline flow. Open channel flow. Discharging of water through orifices. Model tests of hydraulics.   
Requirements: In addition to lectures, the course includes hydrodynamics laboratory exercises and a written examination.

