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Abstract

Introduction. Analytical geometry: vectors, lines, surfaces. Linear algebra: matrices, determinants,
systems of linear equations. Introduction to analysis: limits, continuity. Differential calculus:
derivative, differential and their applications.

- Integral calculus: indefinite and definite integrals, their applications. Ordinary differential
equations. Series. Double and triple integrals.

Goals and objectives of the course in terms of
competences and skills

To develop students' understanding of basic mathematical concepts that are necessary to
comprehend processes and algorithms in professional study courses. To develop students’ logical
thinking and skills necessary to analyse solutions of problems when performing more complicated
tasks within the framework of study courses of professional specialization.

Structure and tasks of independent studies

12 home assignments are be fulfilled within the framework of the study course on the following
themes: linear algebra, analytical geometry, vector algebra, limits, differential calculus of one
variable function, indefinite integrals, appliance of definite integrals, double integrals, differential
equations, series. Home assignments are to be submitted before the deadline indicated by an
instructor. Student has an opportunity to re-submit the homework assignment once after it has been
corrected by the instructor. The grade of the homework assignment influences the final grade for
the study course.
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Course prerequisites

The study course is based on the knowledge of mathematics acquired at the secondary school.

Course outline

Theme Hours
Introduction to analysis. Elementary functions. Limits. Continuity. 12
Differential calculus of one variable functions. Derivatives. Applications. 24
Differential calculus of two variable functions. 18
Linear algebra. Matrix notation. The determinant. Operations with matrices. Simultaneous equations. 12
Vectors. Operations with vectors. 12




Analytical geometry. Line in a plane. Line and plane in a space. 12
Complex numbers. Operations with complex numbers in Cartesian and in polar form. 4

Integral calculus. Methods of integration. 16
Definite integrals. Improper integrals of 1st and 2nd kind. 10
Double integral and triple integral. Applications. 14
Differential equations. Family of solutions. Methods of solutions. 20
Series. Convergence tests. Power series. Taylor series. 18
Fourier series. 4

Learning outcomes and assessment

Learning outcomes

Assessment methods

Student is able to perform opperations with matrices, to solve simultaneous equations.

Home assignment. Test. Task in the exam.

Student is able to perform opperations with vectors, can form an equation for a line in a plane and
for a plane in a space, can identify a curve of a second kind and can draw it. .

Home assignment. Test. Task in the exam

Student is able to solve simple limits, can find derivatives of a function. Student can explore a
function and can draw its graph.

Home assignment. 2 tests. Task in the exam.

Student is able to find derivatives of two variable functions, can calculate extrems.

Home assignment. Test. Task in the exam.

Student is able to perform operations with the complex numbers in Cartesian form and in polar form.

Home assignment. Test. Task in the exam.

Student is able to integrate simple functions, can calculate an area between two curves, can calculate
arc's lenght and volume of a rotational solid.

Home assignment. 2 tests. Task in the exam.

Student is able to calculate double and triple integrals and is able to apply them to calculate areas
and volumes.

Home assignment. Test. Task in the exam.

Student is able to solve simple diferential equations.

Home assignment. Test. Task in the exam.

Student is able to determine the convergence of a series, can determine the interval of convergence.
Student can apply series in simple problems.

Home assignment. Test. Task in the exam.

Student is able to expand simple functions in Fourier series.

Home assignment. Task in the exam.

Study subject structure
Part CP ECTS Hours per Week Tests
Lectures Practical Lab. Test Exam Work
L. 5.0 7.5 3.0 3.0 0.0 *
2. 4.0 6.0 2.0 3.0 0.0 *




