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[Number of hours of total 60 90

Form of crediting

crediting with
grade

crediting with
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For group of courses mark X
(X) final course
[Number of ECTS points 5
including number of ECTS 3
points for practical (P) classes
including number of ECTS 1 1

points corresponding to classes
that require direct participation
of lecturers and other academics
(BU)

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
Differential and integral calculus of one variable.
Basic concepts of algebra.

\

SUBJECT OBJECTIVES

C1. Understanding the basic properties of ordinary differential equations and methods of
solving them.

C2 Understanding the basic properties of differential equations.

C3. Understanding the basic concepts of functions of several variables (including multiple
integrals and differential operators).




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge: student..
PEU W01 knows the basic concepts of differential and difference equations and basic methods
of solving them
PEU_WO02 knows the definitions and basic properties of curvilinear and surface integrals, and
their applications
PEU_WO03 knows the basic differential operators for scalar and vector

relating to skills: Student..

PEU_ W01 is able to derive and solve simple differential equation by different methods

PEU_UO02 can calculate line and surface integrals, oriented and non-oriented and knows how to
apply them in engineering problems

PEU_UO03 knows how to apply differential operators for scalar sand vectors in engineering
calculus

relating to social competences:

PROGRAMME CONTENT

Lecture Number
of hours

Lec 1,2 [Systems of linear ordinary differential equations of the first order - the
theorem on the existence, uniqueness and extending solutions. Basic 4
methods of solving of differential equations.

Lec 3 Stability and asymptotic stability of equilibrium points of autonomous
systems of ordinary differential equations of the first order - testing by the
eigenvalues of matrix system, linearization method, the use of Lyapunov’s
functions.

Lec 4,5 [Linear ordinary differential equations of higher orders - the characteristic
polynomial, the method of undetermined coefficients and variation of 4
[parameters.

Lec 6,7 |Laplace transform; application for solving differential equations 4

Lec 8 Fundamentals of difference calculus - the introduction; the general solution
of difference equations; initial issue for the difference equation and the
particular solution of difference equations. Linear difference equations of 2
the first order — forms of solutions for general and special cases when some
coefficients are constant.

Lec Homogeneous linear difference equations of higher orders with constant
9,10,11 [coefficients - the characteristic polynomial and form a solution.
Inhomogeneous linear difference equations of higher orders - the method of| 6
undetermined coefficients. Z-transform -application for solving difference
equations

Partial derivatives of first order. Definition. Geometric interpretation. The

Lec 12 plane tangent to the function of two variables. Exact differential 2
Lec 13,14|Directional derivatives. Gradient of a function. Higher order partial
derivatives. Local extremes of functions of two variables. Elements of field 4

theory. Differential operators for scalar and vector. Gauss and Stokes
theorems. Examples of applications of curvilinear and surface integrals.




The definition of line surface and volume integrals;. Geometric
interpretation. Examples of calculations of integrals.

Lec 15

Partial Differential Equations - examples of applications

2

TOTAL

30

Classes

Number
of hours

Cl1

Systems of linear ordinary differential equations of the first order - the
claim about the existence, uniqueness and extending solutions. Basic
methods of solving of differential equations.

2

Cl2

Stability and asymptotic stability of equilibrium points of autonomous
systems of ordinary differential equations of the first order - testing by the
eigenvalues of matrix system, linearization method, the use of Lyapunov’s
functions.

Cl3

Linear ordinary differential equations of higher orders - the characteristic
polynomial, the method of undetermined coefficients and variation of
[parameters.

Cl14,5,6

Laplace transform; application for solving differential equations

Cl7

Fundamentals of difference calculus - the introduction; the general solution
of difference equations; initial issue for the difference equation and the
particular solution of difference equations. Linear difference equations of
the first order — forms of solutions for general and special cases when some
coefficients are constant.

C18,9,10

Homogeneous linear difference equations of higher orders with constant
coefficients - the characteristic polynomial and form a solution.
Inhomogeneous linear difference equations of higher orders - the method of
undetermined coefficients. Z-transform -application for solving difference
equations

Cl 11,12

Partial derivatives of first order. Definition. Geometric interpretation. The
plane tangent to the function of two variables. Exact differential

Cl13

Directional derivatives. Gradient of a function. Higher order partial
derivatives. Local extremes of functions of two variables. Elements of field
theory. Differential operators for scalar and vector. Gauss and Stokes
theorems. Examples of applications of curvilinear and surface integrals.
The definition of line surface and volume integrals;. Geometric
interpretation. Examples of calculations of integrals.

Cl 14

Partial Differential Equations - examples of applications

Cl 15

Summary

TOTAL

30

TEACHING TOOLS USED

N 1.Chalkboard
IN2. Consultations
IN3. Self-education




EVALUATION OF SUBJECT LEARNING OUTCOMES ACHIEVEMENT

Evaluation (F — forming
(during semester), P —
concluding (at semester
end)

Learning outcomes code

'Way of evaluating achievement

F1

PEU W01 —PEU_W03

'Writen exam

2

PEU UO1 — PEU_UO03

Test

P =P =(0.51*F1+0.49*F2); F1 and F2 must be positive
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