Description of the programme
The degree title is Bachelor of Engineering in Mechanical Engineering. The title of the degree in Finnish is called konetekniikan insinööri (AMK). The study programme is 240 ECTS and the full-time studies take about 4 years. The studies take place in Kuopio and they are conducted in English. This programme qualifies to apply for master degree programmes. 

The degree programme of Mechanical Engineering (specializing in Mechatronics) qualifies the future engineers for the various tasks in the technology industry. Duties vary within the fields of engineering, it may include planning, machine design, product development, production development, manufacturing, system development, management, maintenance and other industrial-related activities. The future job is most probably found in a in high technology companies working in international technology projects. 

Studies include mechanical design, control system design: hydraulics, pneumatics, programming, robotics, and simulation, manufacturing and material technologies, 3D modelling, product design and development, electrical engineering. 

Development of Expertise

In Savonia's curricula, the courses form broader study units. In this way, they support the overall development of the student and the development of expertise. At the same time, it becomes possible to combine teaching and working life-oriented research and development activities.
The curriculum for a Mechanical engineer is designed so that
• the degree produces the skills required in working life
• training ensures the development of the student's expertise.
Student
• prepares a personal study plan to support his/her studies, where previously acquired
  competence is recognized
• is responsible for the progress of his/her studies.
Savonia's teachers and other personnel guide and support in defining and achieving personal goals.

The Bachelor programme in Mechanical Engineering at Savonia UAS aims at educating future engineering experts learning  product design and development, manufacturing technology and mechatronics. Mechatronics is an interdisciplinary branch of engineering that focuses on the integration of mechanical, electronic, electrical engineering systems. In practice mechatronic systems combine digital control system to mechanical machines powered with electricity or fluids (hydraulic or pneumatic systems).




Implementation
In Savonia, the pedagogical starting point is the diverse combination of high-quality and working-life-oriented education and research and development activities. Co-development strengthens multidisciplinary activities, utilization of partnerships and closeness to working life. 
Education close to working life emphasizes students' motivation and commitment to their studies. A variety of virtual and physical environments in Savonia and in partner organizations' facilities both at home and abroad connect theory and practice in an extensive and interesting way as part of the student's learning and the also the development of organizations. The education is characterized by multiformity, multidisciplinary and not bounded to time and place.
With comprehensive guidance, the student's professional growth is supported throughout the study path. In Savonia, every student is an individual. The training is carried out taking into account the different needs and goals of the students. Personalized education enables alternative methods of performance and individual paths according to the student's own goals. 
In Savonia, the recognition of prior learning and the studification of work are used as part of the student's personal study plan when possible. Students can deepen or expand their skills by utilizing the offerings of Savonia's national and international higher education partners.
Responsibility, sustainable development and global human security challenges are taken into account in the contents and implementation methods of the annual themes and courses.

Close networking with local businesses, especially during project studies and internships, guarantees that the learning outcomes benefit both the student's career development as well as the local businesses.
The mechanical engineering programme is guided by OIS thinking (Open Innovative Space, OIS 2.0) and the CDIO method (Conceive Design Implement Operate). They emphasize project teaching and real case studies from worklife. The first year students will start with an orientation project to learn the basics of project working. Second year students will carry out a multicultural and multidisciplinary RDI Project solving cases assigned by local companies. During the last two study years students will have Mechanical Engineering Projects 1 and 2. The thesis can be seen as the final project that is usually carried out individually.

 







Competencies

Engineering education is of European and Finnish level 6 (National reference framework).
	 
Competence area 
	 
Competence at level 6 

	 
Knowledge 
	 
Has a good command of comprehensive and advanced knowledge of his/her field, involving a critical understanding and appraisal of theories, key concepts, methods and principles. 
 Understands the extent and boundaries of professional functions and/or disciplines. 

	 
Skills and application 
	 
Has advanced cognitive and practical skills, demonstrating mastery of the issues and the ability to apply knowledge and find creative solutions and applications required in a specialised professional, scientific or artistic field to solve complex or unpredictable problems.  
  

	 
Responsibility, Management and Entrepreneurship 
	 
Works independently in expert tasks of the field and in international co-operation or as an entrepreneur.  
 Manages complex professional activities or projects. 
 Can make decisions in unpredictable operating environments.  
  

	 
Evaluation 
	 
In addition to evaluating and developing his/her own competence, he/she takes responsibility for the development of individuals and groups.  

	 
Self-develoment and Lifelong Learning 
	 
Has the ability for lifelong learning.  
 Considers communal and ethical aspects when dealing with different people in learning and working communities and other groups and networks. 
 Communicates to a good standard verbally and in writing in his/her mother tongue both to audiences in the field and outside it. 
 Communicates and interacts in the second national language and is capable of international communication and interaction in his/her field in at least one foreign language.  
  


 
 
Competencies
The competence profile of a Mechanical engineer consists of general and degree-specific competencies. For the general competencies, Savonia University of Applied Sciences follows the recommendations of Arene (the Rectors’ Conference of Finnish Universities of Applied Sciences).
	
Generic competences
	
Description of the competence at level 6

	Learning to learn
	The graduating student recognises the strengths and development areas of their competence and learning methods, and they utilise the opportunities communities and digitalisation provide in their learning. 
· Assesses and develops their competence and learning methods in different learning environments.
· Is able to acquire, critically assess and appropriately apply the national and international knowledge base and practices of their field.
· Also takes responsibility for group learning and sharing what has been learned. 

	Operating in a workplace
	The graduating student has versatile working life skills and is able to operate in work communities of their field.
· Is able to work constructively in a work community and promotes their own and their work community’s well-being.
· Is able to act professionally in communication and interaction situations at a workplace.
· Utilises the opportunities offered by technology and digitalisation in their work.
· Understands the complexity of changing working life and their own resilience in changing working life situations.
· Has capabilities for an entrepreneurial approach.

	Ethics
	The graduating student adheres to the ethical principles and values of their field of profession, taking the principles of equality and non-discrimination into account.
· Is able to take responsibility for their own actions and their consequences and reflects on them in accordance with the ethical principles and values of their field.
· Takes others into account and pro-motes equality and non-discrimination.
· Take into account the realisation of diversity and accessibility in their actions.
· Understands the principles of respon-sible conduct of research and adheres to them.
· Is able to influence society based on ethical values. 

	Sustainable development
	The graduating student is familiar with the principles of sustainable development, promotes their implementation and acts responsibly as a professional and a member of society.
· Is able to use information related to his/her field in finding, implementing and establishing sustainable solutions and operating models.
· Understands sustainability challenges, their interdependencies and the various aspects of issues and problems.

	Internationality and multiculturalism
	The graduating student is able to operate in multicultural and international operating environments and networks.
· Is familiar with the impacts of their cultural background on their activities and is able to develop operating methods that take multiculturalism into account in their work community.
· Is able to monitor and utilise the international development of their field in their work.
· Is able to communicate internationally in their work tasks.

	Proactive development
	The graduating student is able to develop solutions that anticipate the future of their own field, applying existing knowledge and research and development methods.
· Solves problem situations creatively and reforms operating methods together with others.
· Is able to work in projects in cooperation with actors of different fields.
· Is able to apply existing knowledge in the field in development and utilises re-search and development methods.
· Is able to seek customer-oriented, sustainable and economically viable solutions, anticipating the future of their field.


  
 








	Specific competences of a Mechanical Engineering
	Description of the competence

	Basic competencies of mechanical engineering

	
is able to apply mathematical methods and tools to describe the phenomena of the field and to solve problems
is familiar with the essential physical laws used in technical applications, especially regarding the field of mechanical engineering
is familiar with the mechanical components and understands their functions
-	knows the basic measurements and materials of mechanical engineering, as well as masters the basics of technical drawing and design
Is able to apply principles of sustainability in work and industrial environments


	Product development 
	
knows the methods and tools of product development
is able to dimension and select machines and components using techno-economic principles
is able to produce standardised documentation
is familiar with the quality system of products and production
-	understands the product life cycle


	Manufacturing 
	
	knows the typical/popular manufacturing systems 
is familiar with the most used materials in mechanical engineering, especially steels
has insight into quality management processes
understands the quality and development in engineer's practical work
-	is able to use quality tools




	Mechatronics

	
knows the prerequisites of high-quality control system development and the is familiar with the lifecycle of control system.
has the skills needed to participate in control system development projects
is familiar with different control system types (digital, electrical, hydraulic and pneumatic) and control strategies






Structure of Studies

The studies for a Bachelor’s Degree in Mechanical Engineering comprise 240 ECTS. According to the curriculum, the work load for one academic year is 60 ECTS which is approximately 1600 hours of student’s work. It consists, among others, of contact lessons in class, distance and independent learning, e-learning, project working and practical training. R&D activities are included in the studies.


	Type of studies
	Extent
	Description of studies

	Basic Studies  	
	60 ECTS
	Basic studies consist of compulsory courses that provide the student with a solid foundation for mechanical engineering and guide him/her to business and economic thinking in a multicultural environment. In addition, the studies give essential skills needed for personal learning, career planning and professional studies.

	Professional
Studies
	120 ECTS

	Professional studies provide students with good knowledge of industrial processes and engineer’s basic competencies in mechanical engineering. These studies provide students also with good knowledge and understanding of product development and manufacturing.  Students get professional skills in project management to be applied in projects during their studies and beyond. Specialized studies deepen students' theoretical understanding and practical skills in an engineer's work and make students learn to apply theories into practical cases. Students get professional skills in planning, machine design,  production development, mechatronics, system development, management, maintenance and other industrial-related activities. 

	Internship
	30 ECTS
	The aim of the internship is to introduce the student to the practical work assignments and to the choice and use of different working methods, as well as to the application of knowledge and skills in the situations of the working life.  The student learns to improve the quality of his/her tasks and to create new problem- solving methods in a customer-oriented way. The internship prepares the student for the working life as it deepens his/her professional competence, skills and knowledge, and enhances his/her employment opportunities.  

	Thesis 
	15 ECTS
	The thesis is a working life- oriented learning process for the student as it is supervised, guided and evaluated by professionals. The aim of the thesis is to improve the viability of the client and at the same time to deepen the professional skills and knowledge of the student in the chosen subject.  A thesis can be practical or research-based or it can involve a subjective expression of a creative assignment. In the thesis process the student is responsible 
for finding a thesis topic integrated with working life
increasing his/her knowledge of the subject field and creating the framework for the assignment
carrying out the assignment and reporting on the process and outcomes
finalizing the thesis and drafting information material.
The thesis offers a flexible way of entering the working life and a good opportunity for networking.

	Elective Studies 
	15 ECTS
	Elective studies support the development of the student’s professional skills and expertise and are chosen according to his/her interests in the focus areas of the degree programme. The student can also choose to take courses that are arranged by other faculties of Savonia UAS or other schools and universities. Studies carried out elsewhere have to correspond to the level of studies in higher education.

	Total
	240 ECTS
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