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About study programme

The Design and Simulation of Machines study programme is intended for applicants who want to design modern, energy-efficient,
and sustainable mechanical systems. The programme combines knowledge of applied mechanics, machine component design, and
both numerical and experimental methods. Students learn to analyse the mechanical behaviour of structures, work with simulation
tools, optimise designs, and develop machines with respect to recyclability and environmental standards. Graduates find employment
as design engineers, simulation engineers, or specialists in experimental measurement, and are well prepared for careers in
innovation-oriented engineering companies.

Graduate's employment

Graduates can find employment primarily in engineering companies with design, development, or research departments, as well as in
any engineering-oriented firms that emphasise innovation and optimisation trends. An added value is their focus on sustainable
engineering and environmental responsibility. Typical job positions include simulation engineer (FEM analyst, design engineer) or

specialist in experimental measurement. The graduate will also be qualified to lead work teams or assume managerial positions.
Study aims

The study programme Design and Simulation of Machines prepares students to master the principles of sustainable machine design
and operation, focusing on reducing manufacturing and operating costs and minimising environmental impact. Students learn to
design machines with regard to their energy intensity, repairability, and recyclability at the end of their service life, all with the
smallest possible environmental footprint.The study programme will be internally divided into the following two specialisations:
Applied Mechanics and Machine Parts and Mechanisms.

Graduate's knowledge

A graduate of the study programme acquires broad physical and technical knowledge. This includes kinematic and dynamic analysis of
mechanisms, structural analysis, assessment of stress and deformation in bodies, application of fracture mechanics principles, and
mathematical modelling of fluid flow. The graduate is familiar with currently used experimental and numerical methods, enabling
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effective collaboration with specialists from related engineering fields. Furthermore, students learn the principles of machine and
component design, including the selection of sustainable materials and approaches to reducing component weight, with an emphasis
on circular-economy principles and recyclability. During their studies, they also focus on analysing operational data of machine
components, including load spectra and service-life prediction, and acquire skills to ensure durability and extend the lifespan of parts.
In addition to technical knowledge, the study programme also covers topics of sustainable development, such as assessing energy
demands, recyclability, and compliance with standards for the green transition. The graduate demonstrates their knowledge by
passing the state final examination and defending their master’s thesis.

Graduate's skills

A graduate of this study programme acquires comprehensive professional skills in the field of machine and equipment design,
including the analysis of the mechanical behaviour of materials and structures. They master the methodology of designing and
verifying machine components using analytical and simulation methods and can optimise designs so that individual parts have
balanced service life and minimised weight. The graduate is capable of designing and conducting experiments to obtain load spectra
of machines, evaluating measured data, and predicting the service life or degree of damage of components. They are also proficient in
selecting materials based on functional requirements, recyclability, and operating conditions. Furthermore, they are familiar with
normative requirements concerning ergonomics, safety, and the operation of machine components. The graduate is additionally
equipped with skills for analysing and optimising the energy demands of equipment and for designing technologies that minimise
energy consumption and carbon footprint. Emphasis is placed on ensuring the recyclability of equipment and compliance with
environmental standards supporting sustainable development. In the area of simulation and experimental methods, the graduate is
capable of developing and evaluating computer models of the mechanical behaviour of materials and structures, as well as
conducting laboratory and operational experiments focusing on modal properties, stress-strain responses, and other key
phenomena. Overall, the graduate possesses the skills necessary for designing and optimising machinery that is environmentally
friendly, energy-efficient, and sustainable throughout its entire life cycle.

Graduate's general competence

A graduate of this study programme demonstrates the ability to work both independently and as part of a team, particularly when
solving individual and group projects. They are capable of effectively interpreting the results of calculations and experiments in the
context of physical laws and other relevant properties of the evaluated structures. The graduate is qualified to apply analytical and
simulation methods in design processes, in the analysis of operating conditions, and in the optimisation of components and
mechanisms. They are prepared to promote and implement principles of sustainability and environmentally responsible thinking in
technical design and work procedures, thereby contributing to environmental protection. In addition, they are able to solve complex
engineering problems independently as well as through team collaboration, communicate the results of their work, and present them
effectively. The graduate also demonstrates the capability for further education, which is essential for continuous professional
development and for adapting to emerging technological and environmental challenges in the fields of design engineering and
sustainable development.



