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	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	
Mechanika Analityczna

	Name in English 
	Mechanics Analytical

	Main field of study
	Mechanical Engineering and Machine Building

	Level and form of studies 
	2nd level, full-time

	Kind of subject 
	obligatory

	Subject code 
	MSN0463

	Group of courses
	No


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in university (ZZU)
	30
	
	
	
	

	Number of hours of total student workload (CNPS)
	60
	
	
	
	

	Form of crediting
	crediting with grade
	
	
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	2
	
	
	
	

	including number of ECTS points for practical (P) classes 
	0
	
	
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	
	
	
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

Knowledge of physics, mechanics and mathematical analysis 




	SUBJECT OBJECTIVES
C1 – Presentation of knowledge about the classification of mechanical systems and analytical methods for their description.

 


	SUBJECT EDUCATIONAL EFFECTS 

relating to knowledge:

PEK_W01 – has knowledge about  classifying of the mechanical systems, distinguishing between types of constraints and invariants of  motion.

PEK_W02 – knows equations describing the dynamics of mechanical systems




	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours



	Lec1
	Free and constrained systems. Constraints and their classification. Possible and virtual displacement. Ideal constraints. The general equation of dynamics. Lagrange equations of the first kind.
	2

	Lec2
	The principle of virtual displacements. d'Alambert’s principle. Holonomic systems. Generalized coordinates. Generalized forces. Lagrange equations of the second kind in generalized coordinates.
	2

	Lec3
	Research Lagrange equations. Theorem of total energy change. Potential, gyroscopic and dissipative force. Appell equations for non-holonimic systems. Pseudo-coordinates.
	2

	Lec4
	Lagrange equations for the potential forces. Generalized potential. Non-natural systems. Hamilton's canonical equations. Routh equations. Cyclic coordinates. Poisson brackets.
	2

	Lec5
	Hamilton's principle. The second form of Hamilton's principle. Fundamental integral invariant of Poincaré-Cartan mechanics. Hydromechanical interpretation of the fundamental invariant integral.
	2

	Lec6
	Thomson and Hemholtz theorems about circulation and vorticity. Generalized conservative systems. Whittaker equations. Jacobi equations. The principle of Maupertuis-Lagrange least action.
	2

	Lec7
	Chaotic motion. Association of geodesic lines at any of the conservative movement. Universal Poincare integral invariant. Lee Hwa-Chung theorem.
	2

	Lec8
	Invariance of volume in phase space. Liouville's theorem. Canonical transformations. Free-canonical transformations.
	2

	Lec9
	Hamilton-Jacobi equation. The method of separation of variables. The use of canonical transformations in perturbation theory. The structure of the arbitrary canonical transformation.
	2

	Lec10
	Criterion of canonical transformation. Lagrange brackets. Jacobi matrix of the canonical transformation. Invariance of Poisson brackets with the canonical transformation.
	2

	Lec11
	Lagrange's theorem on stability equilibrium position. Lapunov and Czatajew theorem. Asymptotic stability of the equilibrium position. Dissipative systems.
	2

	Lec12
	Conditional stability. General formulation of the problem. The stability of any movement or process. Lapunov theorem. Stability of linear systems. Stability in linear approximation.
	2

	Lec13
	Criteria for asymptotic stability of linear systems. Small oscillations of the conservative system. Normal coordinates. 
	2

	Lec14
	The impact of external periodic forces on the oscillations of the conservative systems. Rayleigh's theorem to change the frequency. Small oscillations of elastic systems.
	2

	Lec15
	Written test
	2

	
	Total hours
	30


	TEACHING TOOLS USED 

	N1. Traditional lectures using multimedia presentations

N2. Consultation


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- lecture
	Evaluation 

(F– forming (during semester), 

C– concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	C
	PEK_W01(PEK_W02
	Written test


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

[1]  D. Strauch, Classical Mechanics – An Introduction, Springer-Verlag Berlin Heidelberg, 2009

[2]  L. D. Landau, I. M. Lifshitz, in Theoretical Physics vol. 1 Mechanics, Elsevier Science Ltd., 2003
SECONDARY LITERATURE:

[1]  H. Goldstein, C. Poole, J. Safko, Classical Mechanics, 3rd edn., Addison-Wesley SanFrancisco, 2002


	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS) 

	Paweł Regucki, PhD,  pawel.regucki@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Mechanics Analytical
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

 Mechanical Engineering and Machine Building
	Subject educational effect
	Correlation between subject educational effect and educational effects defined for 

main field of study/ specialization 
	Subject objectives
	Programme content
	Teaching tool number

	PEK_W01
	K2MBM_W03
	C1
	Lec1, Lec4, Lec5, Lec6, Lec8
	N1, N2

	PEK_W02
	
	
	Lec2, Lec3, Lec7, Lec9, Lec10, Lec11, Lec12, lec13, Lec14
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