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 Lecture 

Foreign 

language 

course 

Seminar Mixed forms 

Number of hours of organized 

classes in university (ZZU) 
30   

 

Grading  Exam Exam 
Oral 

presentation  

Exam, inspection, 

evaluation classes 

 

 
 

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES  

 

 
 

\ 

 

 

COURSE OBJECTIVES 

C1. Acquisition of knowledge of safety analysis using fault trees with fuzzy probabilities and event trees 

with fuzzy probabilities 

C2. To acquire the knowledge on fundamental feature extraction and dimensionality reduction methods 

C3. To acquire the knowledge on fundamental unsupervised learning methods in application to a blind 

source separation problem  

C4. acquisition of knowledge of basic evolutionary computation models 

C5. acquisition of fundamental knowledge in data mining 

C6. acquisition of fundamental knowledge in artificial immune systems 

C7. acquisition of knowledge of hybrid models and their applications 

 

 

 

PROGRAM CONTENTS 

 

Form of classes – lecture (Lec) Number of hours  

Lec1 Fundamentals of fuzzy sets theory and fuzzy arithmetic 4 
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Lec2 Safety analysis in nuclear energy production using fault trees with 

fuzzy probabilities 
2,5 

Lec3 Analysis of serious air transportation incident using event trees with 

fuzzy probabilities 
1,5 

Lec4 Foundations of fuzzy inference, example from air transportation   2 

Lec5 Introduction to the topics of feature extraction and dimensionality 

reduction – principle component analysis (PCA) and its applications  
2 

Lec 6 Feature extraction and dimensionality reduction – nonnegative 

matrix factorization and its applications   
2 

Lec 7 Tensorial feature extraction methods – models and algorithms  2 

Lec 8 Tensorial feature extraction methods – applications in data analysis, 

clustering, and classification  
2 

Lec9 Unsupervised learning methods – blind source separation  2 

Lec 10 Basic evolutionary computation models: GA, GP, EP, ES 2 

Lec 11 Fundamentals of data mining 2 

Lec 12 Artificial immune systems 2 

Lec 13 Hybrid models and their applications 3 

Lec 14 Written exam 1 

 Total hours: 30 

 

 

Form of classes –  foreign language course (Lng) Number of hours 

Lng1   

Lng2   

Lng3   

..   

 Total hours:  

 

Form of classes – seminar (Sem) Number of hours 

Sem1   

Sem2   

Sem3   

…   

 Total hours:  

 

 

Form of classes – mixed forms (mix) Number of hours 

Mix1   

Mix2   

Mix3   

…   

 Total hours  

 

 

 

TEACHING TOOLS USED 

N1. Traditional lectures using multimedia presentations 

N2. Consultation 

N3. Own work 
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ACHIEVED SUBJECT LEARNING OUTCOMES 

Type of learning outcome 
Code of learning 

outcome  
Assessment of learning outcome 

Knowledge P8S_WG Exam 

 

 

PRIMARY AND SECONDARY LITERATURE 
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SECONDARY LITERATURE: 
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