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                          EXPLANATORY NOTE
The curriculum of the optional discipline "Mathematics" includes systematized scientific knowledge about numbers, actions over them, variables and functional dependencies between variables.
The aim of teaching and studying the discipline "Mathematics» is to provide the students with the knowledge about the quantities (length, area, volume, etc.), quantitative relations between them, and the main functional dependencies.
The tasks of studying the discipline are to develop the students’ academic competences, based on the ability to self-search educational and information resources, as well as acquire and understand the knowledge of: 
· natural, integer and fractional numbers;
·  degree and its properties;
· function and argument;
· differentiation of function.
Also, the discipline "Mathematics" aims to help international students to systematize their knowledge of mathematics, obtain the necessary new knowledge and prepare them for training in the first year of BSMU and other universities of the Republic of Belarus. In addition, the discipline "Mathematics" allows international students to form the ability to take notes of the lectures, prepares to participate in seminars, practical and laboratory classes for later studies at the university. Acquired knowledge, practical skills will help students learn how to work independently.
This course aims to teach how to master the language of the subject as a tool for the successful study of physics, chemistry and biology. The curriculum of the optional discipline "Mathematics" for foreign students is presented in four sections.
As a result of study of the discipline "Mathematics" the student should 
know:

· definition of basic mathematical concepts;

· language of the subject, alphabetic and graphic symbols, vocabulary and grammatical constructions (modules) inherent in the scientific style of speech.

be able to:

· carry out calculations for the practical needs of physics, chemistry, biology;

· round numbers;

· solve the simplest linear, square, trigonometric, exponential and logarithmic equations;

· plot and read graphics;

· perform algebraic actions with vectors;

· find derivatives of functions and complex functions;

· find definite and indefinite integrals.
Total number of hours for the study of the discipline is 36 academic hours. Classroom hours according to the types of studies:  practical studies - 36 hours.

Current assessment is carried out according to the syllabus of the discipline in the form of  credit (1 semester).
THEMATIC PLAN  

	Section (topic) name
	Number of class hours

	
	practical 

	1. Numbers and calculations
	8

	1.1. Basic mathematical operations. The procedure in expressions without brackets and without them. Fractions and operations on them. 
	4

	1.2. Exponentiation. Basic properties of degree. Prefix to denote multiples and submultiples. Exponentiation, extraction of the root.
	4

	2. Equations, functions and graphs
	12

	2.1. Linear function, quadratic function. Solving of quadratic equations.
	4

	2.2. Exponential function, logarithmic function. Properties of logarithms.
	4

	2.3. Trigonometric functions, their properties and graphs.
	4

	3. Vectors 
	4

	3.1. The concept of a vector. Operations on vectors. Projections of the vector on the coordinate axis. Detection of vector from its projections.
	4

	4. Differential calculus
	12

	4.1. The derivative of a function. Rules of differentiation.
	6

	4.2.  Antiderivative. Indefinite integral and definite one.
	6

	Total hours
	36


CONTENT OF THE EDUCATIONAL MATERIAL

1. Numbers and calculations.
1.1. Decimal system of calculation. Integer numbers and fractional ones. Arithmetic operations (addition, subtraction, multiplication, division). Simple fractions (comparison of fractions, operations with fractions). Decimal fractions (operations on decimal fractions, multiplication of fractions, division of fractions into numbers of the form 10n, where n is any integer).
1.2. Prefixes to denote multiples and submultiples. Exponentiation, extraction of the root. Basic properties of degree.
2. Equations, functions and their graphs.
2.1. Linear equations and equations that reduce to linear ones. Square equations and biquadratic ones. The concept of a function. General properties of the function. Graphs of elementary functions.
2.2. Logarithms. Properties of logarithms. Logarithms and potentiation. Exponential equations and logarithmic ones. Exponential and logarithmic functions and their graphs.
2.3. Definition and properties of trigonometric functions. Relations between trigonometric functions of the same argument. Graphs of trigonometric functions.

3. Vectors.

3.1. The concept of a vector. Operations on vectors. Projections of the vector on the coordinate axis. Finding a vector from its projections.

4. Differential calculus.
4.1. The concept of a derivative. The physical and geometric meaning of the derivative. The application of the derivative for the investigation of extremum of functions. Rules of differentiation. 
4.2. Antiderivative. Indefinite integrals and definite ones.
OPTIONAL DISCIPLINE CURRICULAR CHART 

	Section, topic #
	Section (topic) name
	number of hours
	Form of control 



	
	
	Practical 

classes
	

	1
	 Numbers and calculations
	8
	

	1.1.
	Decimal system of calculation. Integer numbers and fractional ones. Arithmetic operations (addition, subtraction, multiplication, division). Simple fractions (comparison of fractions, operations with fractions). Decimal fractions (operations on decimal fractions, multiplication of fractions, division of fractions into numbers of the form 10n, where n is any integer).
	4
	accounts of home practical exercises with oral defense

	1.2.
	Prefixes to denote multiples and submultiples. Exponentiation, extraction of the root. Basic properties of degree.
	4
	accounts of home practical exercises with oral defense

	2.
	Equations, functions and their graphs 
	12
	

	2.1.
	Linear equations and equations that reduce to linear ones. Square equations and biquadratic ones. The concept of a function. General properties of the function. Graphs of elementary functions.
	4
	interview

	2.2.
	Logarithms. Properties of logarithms. Logarithms and potentiation. Exponential equations and logarithmic ones. Exponential and logarithmic functions and their graphs.
	4
	accounts of home practical exercises with oral defense

	2.3.
	Definition and properties of trigonometric functions. Relations between trigonometric functions of the same argument. Graphs of trigonometric functions.
	4
	test

	3
	Vectors
	4
	

	3.1.
	The concept of a vector. Operations on vectors. Projections of the vector on the coordinate axis. Finding a vector from its projections.

	4
	accounts of home practical exercises with oral defense

	4.
	Differential calculus
	12
	

	4.1.
	The concept of a derivative. The physical and geometric meaning of the derivative. The application of the derivative for the investigation of extremum of functions. Rules of differentiation. 
	6
	

	4.2.
	Antiderivative. Indefinite integrals and definite ones.
	6
	credit

	
	Total
	36
	


INFORMATION AND INSTRUCTIONAL UNIT 
Literature
1. Basic (relevant):

2. М.В. Гольцев, Л. В. Кухаренко, О. В. Hедзьведь, Н.А. Никоненко, В.Г. Лещенко, Н.И. Инсарова Basics of mathematics and physics for pre-university course  : учеб.-метод. пособие / Минск: БГМУ, 2017. - 224с.

3. Л. В. Кухаренко, О. В. Hедзьведь,  М.В. Гольцев, В.Г. Лещенко  Medical and biological physics for medical students: учеб.-метод. пособие / Минск: БГМУ, 2015. - 260с.

4. V.V. Konev. The elements of Mathematics. Textbook.The second edition. Tomsk: TPU Press, 2009. -140p.

Additional:
1. Raymond A. Serway, John W. Jewett Principles of Physics: A Calculus-Based Text. 5th  Edition. Prime Student, 2014.
LIST OF AVAILABLE DIAGNOSTIC TOOLS 
The following forms are used for competences assessment:
1. Oral form:

· interviews;

· colloquiums;

· situational tasks and tests;
2. Written form:

· tests;

· control questioning;

· final tests;

· written classroom (home) practical exercises;

· written credits;
3. Oral-written form:

· accounts of classroom practical exercises with oral defense;

· accounts of home practical exercises with oral defense;

· credits;
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