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Aims
Getting to know the topology of the real axis and the differential and integral calculus of functions of one real variable.
Content
1.	Sets of numbers	
1.1	Totally ordered commutative fields.
1.2	The set of real numbers.
1.3	The set of natural numbers.
1.4	The principle of the mathematical induction.
1.5	The set of integers.
1.6	The set of rational numbers.
1.7	The set of irrational numbers.
1.8	The symbols +&#8734; and -&#8734; .
1.9	Topology on real axes.


2.	Sequences of real numbers		
2.1	The limit of a sequence of real numbers, the uniqueness of the limit.
2.2	Passing to the limit in inequalities.
2.3	The convergence of the monotonous sequences.
2.4	Operations with sequences which have a limit.
2.5	Cauchy sequences. Cauchy@s theorem.

3.	Series of real numbers		
3.1	General notions.
3.2	Series with positive terms.
3.3	Series with random terms.
3.4	The convolute (Cauchy ) product of two series.

4.	Limits of functions			
4.1	The notion of the limit of a function at a point, the uniqueness of the limit.
4.2	Characterizations of the limit of a function.
4.3	Cauchy@s criterion of the existence of a limit of a function at a point.
4.4	Operations with functions which have a limit.
4.5	Passing to the limit in inequalities.
4.6	Side limits.

5.	Continuous functions			
5.1	The definition of continuity.
5.2	Characterization of the continuity of a function at a point.
5.3	Operations with functions continuous at a point.
5.4	Continuous functions on a set.
5.5	Continuous functions on a compact set.
5.6	Functions with Darboux@s property.
5.7	The continuity of the inverse function.
5.8	Uniformly continuous functions.


6.	Derivable functions			
6.1	The definition of the derivative function and of derivability.
6.2	The connection between derivability and continuity.
6.3	Side derivatives.
6.4	The geometric interpretation of the derivative.
6.5	The derivatives of some elementary functions.
6.6	Operations with derivable functions.
6.7	The derivability of the composed and of the converse functions.
6.8	Optimum points and local optimum points. Fermat@s theorem.
6.9	Darboux@s theorem.
6.10    Rolle@s theorem.
6.11    Cauchy@s theorem.
6.12    Mean value theorems.
6.13    L@Hôpital@s theorems.
6.14    Monotonous functions. The characterization of the monotony using derivatives.
6.15    High order derivatives
6.16    Convex functions.
6.17    Taylor@s formula.
6.18    Characterizations of optimum points using higher order derivatives.

7.	Riemann integrable functions	
7.1	Divisions of a compact interval.
7.2	The Riemann integral.
7.3	Characterizations of Riemann integrability using sequences of divisions. Cauchy@s criterion.
7.4	Darboux@s criterion on Riemann integrability.
7.5	Classes of Riemann integrable functions.
7.6	Lebesque@s criterion on Riemann integrability.
7.7	Operations with Riemann integrable functions.
7.8	Monotony properties of the Riemann integrable function.
7.9	Mean value theorems
7.10    The additivity of the integral function on the interval.
7.11    Primitives, the primitivability of continuous functions, the Leibniz-Newton formula.
7.12    Computing methods for the primitives.
7.13    The integrability of rational functions.
7.14    Methods of integration.

8.	Sequences and series of functions	
8.1	Point convergence and uniform convergence of a sequence of real functions.
8.2	Criteria on uniform convergences for sequences of functions.
8.3	The properties of the limit of a sequence of functions.
8.4	Point convergence and uniform convergence of a series of functions.
8.5	Criterions on uniform convergences for series of functions.
8.6	The property of the sum of a series of functions.
8.7	Power series.
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Assessment
The activity during the seminars and a test during the semester (20% of the final grade), and a written and oral exam at the end of the semester (80% of the final grade).


