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Annotation  
The subject of biomechanics of human is concerned with solution of biomechanical problems of motion system, where students are introduced to solving problems of skeletal and muscular apparatus. To the extent necessary, the pathology of these types of systems is discussed, particularly in terms of degradation processes. In the part dedicated to bio-material engineering, the subject focuses mainly on the constitutive and strength properties of the basic biomechanical materials and on the properties of the artificial materials that are part of the implants. Systemically, the pathology and its manifestations in biomechanics are discussed.

Subject Guarantor: 		Ing. Milada Hlaváčková, Ph.D.,

Teachers giving lectures: 	Ing. Jan Grepl, Ph.D.,

Schedule for the academic year (winter semester):  
1. Tutorial  
Plan: Basic terms and classification of biomechanics. Sample examples of biomechanics theory and application. Sample examples for computing force, stroke, torque. The concept of center of gravity and force torques, equilibrium and non-equilibrium.
Self Study: Defining the terms of biomechanics, origin, structure and hierarchy of human biomechanics. Classification of the musculoskeletal system, kinematic arrangement of skeletal skeleton of the human body. Classification and block arrangement of the human control apparatus.

2. Tutorial  
Plan: Mechanical patterns and computation of pressure, shear, torsion and bending. Human ergonomic patterns, way, loading system. Calculations of moments and energy balances of human movement.
Self Study: Description of function blocks and their binding relations. Skeletal system of man. Muscle and tendon system of the human. Structural analysis of moving parts of the body.


3. Tutorial  
Plan: Influence of sensory and locomotor organs on human motion apparatus, kinetics and kinesiology, fractures and traumas. Biomechanics of the skin, strength, elasticity, joining. Mechanical tests for compression and bending, and stroke. Simulation and measurement of compartment syndrome and its manifestations. Implantation biomechanics.
Self Study: Structural analysis of joint segments, skin, joints. Compartment syndrome and its manifestations. Material engineering, properties and characteristics of technical materials in biomechanics.

4. Tutorial  
[bookmark: _GoBack]Plan: Nano and microbiomechanics. Biocompatibility and Materials Used. Examples of solutions to biomechanical problems and clinical biomechanics.
Self Study: Bio-material engineering and their characteristics from the point of view of biological and technical materials. Biocompatibility and implants. Solutions of biomechanical problems by modeling. The linking of biomechanics to the activities of the human organism.
Conditions for subject completion

Credit part:
Tutorial attendance, final test presence/enrollment
Exam part: 
Passing of written final test
Study materials  
· ROBERTSON, D. Gordon E. Research methods in biomechanics. Champaign, Ill.: Human Kinetics, c2004. ISBN 0-7360-3966-X.
· HUISKES, Rik., Dick H. van. CAMPEN a Joost R. de. WIJN. Biomechanics, principles and applications: selected proceedings of the 3rd General Meeting of the European Society of Biomechanics, Nijmegen, The Netherlands, 21-23 January 1982. Hingham, MA, USA: Distributors for the U.S. and Canada,
· Kluwer Boston, 1982. ISBN 9024730473.
· HUTTEN, Helmut. Biotelemetrie: angewandte biomedizinische Technik. Berlin: Springer, 1973. Anaesthesiology and resuscitation.
· OTÁHAL, Stanislav, ed. Biomechanics, biofluidics and alternative biomaterial substitutions: Biomechanika, biofluidika a alternativní biomateriálové náhrady. Prague: Univerzita Karlova, Fakulta tělesné výchovy a sportu, 2006. ISBN 80-86317-40-4.
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