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	Academic work
	Components
	Acad. hours

	In-class work
	Lectures
	45

	
	Seminars
	

	
	Practical exercises (school internships)
	30

	Total in-class work
	75

	Out-of-class work
	Homeworks and independent practice
	75

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Total out-of-class work
	210

	TOTAL ACADEMIC WORK
	150

	ECTS credits in-class work
	2.5

	ECTS credits out-of-class work
	2.5

	TOTAL ECTS CREDITS
	5.0


	№
	Grade components

	% of the grade

	1. 
	Practical exam (examination in practical skills)
	50

	2. 
	Final exam
	50

	3. 
	
	

	4. 
	
	

	Outline of the course:

	In the last decade the Object-Oriented Programming paradigm and C++ programming language dominated in the scientific software in the field of Particle and Nuclear Physics and especially for analyzing data from LHC accelerator at CERN.  C++ is widely used programming language also for wide range of applications in numerous other fields. In this course, the students learn a language that has many practical uses in the real world.  The fundamental concepts of the object oriented paradigm are introduced and object oriented programming is stressed in place of traditional structured programming. The course is practically oriented and lectures are well covered with practical exercises.


	Preliminary requirements:

	The course is aimed to give a systematic introduction to the modern OOP technologies, using C++ as working language and no previous experience in the subject or similar fields is required. 


	Key competences acquired:

	The students, successfully passed the course, should be able to use C++ and it's object oriented features in their professional work.


Lessons plan 
	№
	Topic:
	Acad. hours

	
	Lectures
	

	1
	Basic data types and syntax.


Constants, variables and data types. Arrays and strings.  Operators – arithmetic, logical and bit-operators. Operator “sizeof()”.
	2

	2
	Expressions and statements
Loops “for”, “while”, “do-while”. Conditional operators, “if”, “if-else”, “swicth”.  Interrupt operators - “continue”, “break”. 
	2 

	3
	Functions.


Function declaration and definition. Function parameters and return values. Function calls.
	2

	4.
	Preporcessor. Compilation and linking


Memory types (heap and stack). Scope of variables. Compilation. Preprocessor basics.
	2

	5.
	Pointers and arrays.
Pointers. Pointer arithmetics. Arrays.
	2

	6.
	References.
References. Function call by value, by pointer and by reference. 
	2

	7.
	Abstract data types.
Structures. Objects and classes. Access to the elements of the class. Interfaces and implementations. 
	3

	8.
	Constructors and destructors.
Constructors and destructors. Friend functions and friend classes. Usage of “this” pointer. Static class members.  
	2

	9.
	Introduction to recursion.
Recursive call of functions. Recursive classes and structures.
	2

	10.
	Operators overloading.
Basic concept of overloading. Overloading of unary and binary operators. Type casting. Input-output operators overloading.
	5

	11.
	Inheritance.


Base and derived classes. Public, private and protected  inheritance.  Public, private and protected class members.    Multiple inheritance. 
	4

	12.
	Virtual functions and polymorphism.
Virtual functions. Abstract base class (interface). Polymorphism.  Dynamic linking. Virtual destructor.
	5

	13.
	Templates. 
Templates, templates functions, template classes.
	5

	14.
	STL.
Standard template library – overview and useful examples.
	4

	15.
	Streams.
Input/output streams - “iostream”. Work with files - “fstream”.  Stream manipulators. Stream flags. Buffred input/output.
	3

	
	Seminars/Practical exercises
	

	1
	Introduction to IDE and environment.

	2

	2
	Built in data types. Loops and condition operators.  
	2

	3
	Functions declarations, definitions and usage.

	2

	4.
	Preporcessor examples. Compilation and linking of several source files in one executable. Makefile basics.

	2

	5.
	Pointers and arrays.
	2

	6.
	References. Function call by value, by pointer and by reference. 
	2

	7.
	Abstract data types. Structures. Objects and classes. 
	2

	8.
	Constructors and destructors. Access to the elements of the class. Interfaces and implementations. 

	2

	9.
	Introduction to recursion. Recursive call of functions. Recursive classes and structures. Recursion vs loop. Example – Fibonacci numbers.
	2

	10.
	Operators overloading.
	2

	11.
	Inheritance and multiple inheritance. 
	2

	12.
	Virtual functions and polymorphism.
	2

	13.
	Templates and template functions.
	2

	14.
	STL – usageand examples.
	2

	15.
	Stream examples : “iostream” and “fstream”
	2


Topics Covered on the Final Exam
	№
	Topic

	1
	Constants, variables and data types.  

	2
	Arrays and strings. 

	3
	Operators – arithmetic, logical and bit-operators. Operator “sizeof()”.

	4
	Loops “for”, “while”, “do-while”.

	5
	Conditional operators, “if”, “if-else”, “swicth”.  

	6
	 Interrupt operators - “continue”, “break”. 

	7
	Function declaration and definition. Function parameters and return values. Function calls.

	8
	Memory types (heap and stack). Scope of variables. Compilation. Preprocessor basics.

	9
	Pointers. Pointer arithmetics.

	10
	References. Function call by value, by pointer and by reference. 

	11
	Abstract data types. Structures. 

	12
	Objects and classes. Access to the elements of the class. Interfaces and implementations. 

	13
	Constructors and destructors. 

	14
	Friend functions and friend classes. 

	15
	Usage of “this” pointer. Static class members.  

	16
	Recursive call of functions. Recursive classes and structures.

	17
	Basic concept of overloading. Overloading of unary and binary operators. 

	18
	Type casting. 

	19
	Base and derived classes. Public, private and protected  inheritance.  Public, private and protected class members.    Multiple inheritance. 

	20
	Virtual functions. Abstract base class (interface). 

	21
	Polymorphism.  Dynamic linking. Virtual destructor.

	22 
	Templates, templates functions, template classes.

	23 
	Standard template library.

	24
	Input/output streams - “iostream”.  Stream manipulators. Stream flags. Buffred input/output.

	25
	Files input/output whit “fstream”. 
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�	 Depending on the course specificity and on the requirements of the teacher, other types of activity can be added or the unnecessary ones can be removed. 





