	FACULTY OF MECHANICAL AND POWER ENGINEERING

	SUBJECT CARD

	Name in Polish 
	Rachunek prawdopodobieństwa

	Name in English 
	PROBABILITY  THEORY

	Main field of study
	Power Engineering

	Specialization
	Renewable Sources of Energy

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

	Kind of subject 
	obligatory 

	Subject code 
	ESN0911

	Group of courses
	No


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in university (ZZU)
	30
	15
	
	
	

	Number of hours of total student workload (CNPS)
	90
	60
	
	
	

	Form of crediting
	Examination 
	crediting with grade
	
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	3
	2
	
	
	

	including number of ECTS points for practical (P) classes 
	0
	2
	
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1,5
	1,5
	
	
	


	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES 

Basic knowledge of mathematical analysis and linear algebra.



	SUBJECT OBJECTIVES
C1 – Presentation of expertise in the application of probabilistic description to solve some engineering problems.
C2 – Acquisition of the ability to solve problems formulated in the language of probability. Interpretation of the results.




	SUBJECT EDUCATIONAL EFFECTS 

relating to knowledge:

PEK_W01 – has knowledge of the probabilistic model of experience.
PEK_W02 – has an understanding of the classical and geometric probability. 

PEK_W03 – knows the issues concerning the distribution of the random variable.

PEK_W04 – has knowledge of the conditional distributions and limit theorems.




	relating to skills:

PEK_U01 – can use basic properties of probability to solve problems in the field of classical probability

PEK_U02 –  applies the elements of combinatorics. 
PEK_U03 –  can determine the conditional probability and the complete probability.

PEK_U04 – can determine the independence of random events.

PEK_U05 – uses discrete and continuous distributions of random variable and can determine their parameters

PEK_U06 – can determine distribution function for a given random variable. 

PEK_U07 – uses Gaussian, t-Student and Poisson distributions.


	PROGRAMME CONTENT 

	Form of classes - lecture 
	Number

 of hours


	Lec1
	Introductory remarks. Random experiment. Random events. Classical probability. Axioms of probability.
	2

	Lec2
	Basic probability properties. Geometrical probability.  
	2

	Lec3
	Elements of combinatorial analysis. Permutations, variations and combinations.
	2

	Lec4
	Conditional probability.Total probability formula. Bayes theorem.
	2

	Lec5
	Independence of events. Bernoulli scheme.
	2

	Lec6
	Random variable. Distribution of random variable. 
	2

	Lec7
	Distribution function. Functions of random variables and their distributions. 
	2

	Lec8
	Distribution parameters: expectation, variance, moments.
	2

	Lec9
	Covariance and correlation coefficient.
	2

	Lec10
	Continuous random variables. Normal distribution, t-Student distribution.
	2

	Lec11
	Random vectors. Joint and marginal distributions.
	2

	Lec12
	Independent random variables. Linear regression. 
	2

	Lec13
	Conditional distributions. Conditional expectation.
	2

	Lec14
	Chebyshev inequality. Laws of large numbers. Poisson theorem. Central limit theorem.
	2

	Lec15
	Final exam.
	2

	
	Total hours
	30

	Form of classes - class 
	Number

 of hours


	Cl 1
	Classical probability. Geometrical probability.  
	2

	Cl 2
	Permutations, variations and combinations.
	2

	Cl 3
	Conditional probability. Total probability formula. Bayes theorem.
	2

	Cl 4
	Independence of events. Binomial experiment.
	2

	Cl 5
	Discrete and continuous distributions of random variables.
	2

	Cl 6
	Distribution function. Distribution parameters: expectation, variance, moments
	2

	Cl 7
	Poisson distribution, normal distribution, t-Student distribution.
	2

	Cl 8
	Mid-term exam.
	1

	
	Total hours
	15


	TEACHING TOOLS USED 

	N1. Traditional lectures using multimedia presentations.

N2. Tutorials - solving tasks.

N3. 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_W04
	Written exam


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT- class
	Evaluation 

(F– forming (during semester), 

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

	F1
	PEK_U01 ( PEK_U07
	oral conversation

	F2
	PEK_U01 ( PEK_U07
	written tests

	C = 1/5*F1+4/5*F2


	PRIMARY AND SECONDARY LITERATURE 

	PRIMARY LITERATURE :

[1] Feller W., Wstęp do rachunku prawdopodobieństwa t. I, II, PWN, Warszawa, 2007.   

[2] Jokiel-Rokita A., Magiera R., Modele i metody statystyki matematycznej, Oficyna Wydawnicza GiS, Wrocław 2003.  

[3] Plucińska A., Pluciński E., Probabilistyka, WNT, Warszawa 2000 

[4] Zubrzycki S., Wykłady z rachunku prawdopodobieństwa i statystyki matematycznej, PWN, Warszawa, 1970.

SECONDARY LITERATURE:

[1] Klonecki W., Statystyka dla inżynierów, PWN, 1999.

[2] Gajek L., Kałuszka M., Wnioskowanie statystyczne. Modele i metody., PWN, Warszawa, 2000. 

[3] Walpole R. E., Introduction to statistics, Macmillan Publishing Co., Inc, New York, 1982.
[4] Fisz M., Rachunek prawdopodobieństwa i statystyka matematyczna, PWN, Warszawa 1969.


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

	Aleksander Sulkowski,  PhD,    aleksander.sulkowski@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
PROBABILITY THEORY
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Power Engineering
	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
	K2ENG_W01
	C1
	Lec1, Lec2
	N1,N3

	PEK_W02
	
	
	Lec2÷Lec5
	

	PEK_W03
	
	
	Lec6÷Lec12
	

	PEK_W04
	
	
	Lec13÷Lec14
	

	PEK_U01
	K2ENG_U05
	C2
	Cl 1
	N2,N3

	PEK_U02
	
	
	Cl 2
	

	PEK_U03
	
	
	Cl 3
	

	PEK_U04
	
	
	Cl 4
	

	PEK_U05
	
	
	Cl 5
	

	PEK_U06
	
	
	Cl 6
	

	PEK_U07
	
	
	 Cl 7
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