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INTRODUCTION

The Course Training Program of the subject "Higher mathematics™ is developed on the basis of the
"Methodical guidance for the development of a course training program of the subject”, approved by
the order Ne 249/ox. dated 29.04.2021 p. correspondent normative documents.

1. EXPLANATORY NOTE

1.1. Place: this training course is the theoretical basis of knowledge and skills required to
master the vast majority of disciplines of professional and practical training in the field of
economics.

Objectives of teaching the discipline is to teach students to master the appropriate
mathematical tools, which should be sufficient to develop mathematical models related to the
further practical activities of specialists.

Tasks of the subject are:

- development of logical and algorithmic thinking of students;
- mastering the necessary theoretical knowledge and the main directions of their
application in the system of disciplines in the specialty;
- mastering the methods of research and solving mathematical problems;
- instilling primary skills in mathematical research of applied problems;
developing the ability to independently use the necessary methods and special literature in
solving problems.

1.2. Learning outcomes the subject makes it possible to achieve.

As a result of studying this discipline, the student must acquire the following learning
outcomes:

- to realize the main features of the modern world and national economy of the institutional
structure of the directions of social, economic and foreign economic policy of the state;
- investigate transport processes, experiment, analyze and evaluate parameters of transport
systems and technologies;
- critically evaluate the scientific values and achievements of society in the development of
transport technologies.
1.3. Competences the subject makes it possible to acquire
- ability to abstract thinking, analysis, synthesis;
- ability to understand and skillfully use mathematical and numerical methods that are
often used in economics and management;
- ability to perform experiments independently, as well as to describe, analyze and
critically evaluate experimental data;
- ability to learn and master modern knowledge;
- ability to conduct research at the appropriate level,
- ability to apply knowledge in practical situations;
- the ability to analyze the results of the organization, to compare them with the factors of
external and internal environment;
- skills of using information and communication technologies.
1.4. Interdisciplinary Connections
The discipline "Higher Mathematics" is the basis for the study of further disciplines, namely:
"Physics”, "Computer Engineering”, "Fundamentals of the theory of transport processes and
systems", “Operations research on Transport”, "Logistics operations on transport”, “Technical
and Economic Research of Transport Development”.
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2. COURSE TRAINING PROGRAM ON THE SUBJECT
2.1. The subject content

Training material is structured according to a module principle and consists of four educational

modules:

— module Nel ,,Linear, vector algebra, analytic geometry”

— module Ne2 ,,Introduction to mathematical analysis. Differential calculus of the function
of one variable”

— module Ne3 “Differential calculus of the function of several variable. Integral calculus”

— module Ne4 “Improper and double integrals. Differential equations. Some numerical
methods” each of which is a logically complete, relatively independent, holistic part of the academic
discipline, which involves the assimilation of module test and analysis of the results of its
implementation.

2.2. Modular structuring and integrated requirements for each module
Module Nel “Linear, vector algebra, analytic geometry”
Integrated requirements for module Ne. 1 As a result of mastering the educational
material of the educational module Nel the student must:
Know:
- definition and notation of determinants, matrices, systems of linear algebraic equations;
- Cramer's formulas;
- Gaussian method and matrix method for solving systems of linear algebraic equations;
- Kronecker-Capelli theorem;
— definition and properties of scalar, vector, mixed products of vectors;
— different types of equations of a line in a plane, a plane in space and a line in space.
Be able to:
- investigate and solve systems of linear algebraic equations;
—perform linear operations with vectors;
-find the products of vectors and apply them to solving problems of geometry and physics;
—write different equations of the line;
—determine the angles between two lines, planes, between a line and a plane;
—write the conditions of parallelism and perpendicularity of lines and planes.
Topic 1. Determinants and their properties.
Content.Determinants of the 2nd and 3rd order. Properties of determinants. Minors and
cofactors. General definition of a determinant of order n. Calculation of determinants.
Topic 2. Matrices, operations with them. Inverse matrix. Rank of a matrix.
Content Concepts of matrix, operations on matrices. Inverse matrix. Matrix equations.
Rank of a matrix.
Topic 3. Systems of linear algebraic equations. Kronecker - Cappelli theorem.
Cramer’s rule.
Content Systems of linear algebraic equations, consistence, investigation of consistence by
matrix rank. Kronecker - Cappelli theorem.
Topic 4. Gauss’ and matrix methods for solving systems of linear algebraic
equations.
Content.Solviing the systems by Cramer’s rule, matrix method, Gauss’ method.
Topic 5. Vectors, linear actions and operations on them. Vectors in the coordinate
system.
Content. Vectors, linear operations on them. Schedule of the vector by basis. Projection of
the vector on the axis. Linear dependence and independence of vectors. Vectors in a rectangular
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Cartesian coordinate system (coordinates, length, guide cosines).

Topic 6. Scalar, vector and mixed products of vectors.

Content. Scalar product of two vectors, its properties. Expression of a scalar product
through coordinates. The angle between the vectors. Vector product of two vectors, its
properties. Vector product of two vectors given by coordinates. Mixed product of three vectors,
its properties. Mixed product of three vectors given by coordinates. Coplanar condition of three
vectors.

Topic 7. Equation of a straight line on a plane.

Content. General equation of the straight line, incomplete equations. Symmetric and
parametric equations of the straight line. A line that passes through two given points. Equation
of a line in segments on axes, a line with an angular coefficient. The angle between two lines, the
conditions of parallelism and perpendicularity of two lines. Distance from point to line.

Topic 8. The equation of a plane and a straight line in space. Mutual placement of a
straight line and a plane.

Content. General plane equation, incomplete plane equations. Equation of a plane
passing through three points. The equation of the plane in the segments on the axes. The distance
from the point to the plane. The angle between two planes, the conditions of parallelism and
perpendicularity of two planes. General equation of a line in space, canonical and parametric
equations. Equation of a straight line passing through two given points. The angle between two
lines, the conditions of parallelism and perpendicularity of two lines. The point of intersection of
a line and a plane, the angle between a line and a plane, the conditions of parallelism and
perpendicularity of a line and a plane.

Module Ne2 "Introduction to mathematical analysis. Differential calculus of functions
of one variable »
Integrated requirements for module Ne2. As a result of mastering the study material of
the training module Ne2 the student must:
Know:
- methods of task and classification of functions;
—determination of the boundary of the numerical sequence and the boundary of the function
at the point;
—formulas of important boundaries and basic theorems about boundaries;
—determination of function continuity and classification of breakpoints;
—definition definition, table of derivatives and rules of differentiation;
—definition and properties of the differential;
—basic theorems of differential calculus;
—application of differential calculus to the study of functions.
Be able to:
—find the limit of the function and investigate the function for continuity;
—find derivatives and differentials of different orders of basic elementary functions;
—find derivatives of composite functions, implicitly and parametrically given functions,
perform logarithmic differentiation;
- investigate the function and sketch the graph.
Topic 1. Sets. Function definition. Classification of functions and their
characteristics.
Content. Function. Classification of functions. Function characteristics.
Topic 2. Numerical sequences. Limit of the numerical sequence.
Content. Numerical sequence. Limit of the numerical sequence.
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Topic 3. The limit of the function. The first and second important limits.
Undetermined expressions.

Content. Definition of the limit of a function at a point. Basic theorems on limits. The limit
of the function is at infinity. The first and second important limits. Comparison of infinitesimals.
The equivalents of infinitesimals.

Topic 4. Continuity, basic theorems.

Content. Continuity of a function at a point. Points of discontinuity of the function and
their classification. Properties of functions that are continuous at a point and on a segment.

Topic 5. Derivative of a function at a point. Some problems that lead to the concept
of derivative. Geometric and mechanical content.

Content. Derivative, its geometric, mechanical and physical meaning. Tangent and
normal to the curve. Differentiation and continuity.

Topic 6. Differentiability of functions. Rules of differentiation. Derivatives of
functions. Table of derivatives.

Content. Rules of differentiation. Derivatives of elementary functions. Derivative of a
compound function. Derivative of the inverse function. Derivative of functions given implicitly
and parametrically. Logarithmic differentiation.

Topic 7. Differential of the function. Higher order derivatives and higher order
differentials.

Content. Differential of the function differential. Geometric and mechanical content of the
differential. Properties of the differential. Application of differentials in approximate
calculations. Derivatives and differentials of the higher order.

Topic 8. Investigation of the functions and sketching the graphs.

Content. Monotonicity of the function. Extreme of the function. The largest and smallest
values of the function. Intervals of convexity and concavity, inflection points of curves.
Asymptotes of the curve. The general scheme of research of function and sketching the graph.

Module Ne3 “Differential calculus of functions of several variables. Integral calculus
of functions of one variable”.

Integrated requirements for module Ne3. As a result of mastering the study material of
the training module Ne3 the student must:

Know:

—definition of the functions of several variables, the domain of the function, limits and
continuity;

—definition of partial derivatives, total differential of the function of several variables;

—application of partial derivatives;

—definition of the indefinite integral and its properties;

—integrals of basic elementary functions and methods of integration of various functions;

—definition, conditions of existence and properties of the definite integral,

—Newton-Leibniz formula;

—application of a definite integral.

Be able to:

—find partial derivative functions and total differential function of several variables;

—write the equation of the tangent plane and the normal to the surface;

—find the direction derivative and gradient;

—find local extrema, the smallest and largest value of the function of two variables;

—find the conditional extremum of the function of two variables;

—apply methods of integration by parts and replacement of variable;
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—integrate rational, fractional-rational, some irrational and trigonometric functions;
-calculate the areas of flat figures, the length of the curve arc, the volume of the body, the
surface area of rotation by using a definite integral

Topic 1. Definition of the function of several variables and basic concepts. Limits
and continuity. Partial derivatives and differential.

Content. The concept of functions of several variables, basic definitions, geometric
interpretation. Limit of the function of several variables. Continuity of function of several
variables. Partial and total increments of the function of two variables. Partial derivatives of
functions of several variables. The total differential of the function of several variables and its
application to approximate calculation.

Topic 2. Tangent plane and normal to the surface. Direction derivative. Gradient of
the function.

Content. Tangent plane and normal to the surface. Direction derivative. Gradient of the
scalar field.

Topic 3. Local extrema of the function. The largest and smallest values.

Content. Local extrema of the function of two variables. Necessary and sufficient
conditions for the existence of the extremum. The largest and smallest values of the function.
Conditional extreme.

Topic 4. Primitive function. Indefinite integral. Direct integration.

Content. The concept of the primitive function and indefinite integral. Properties of the
indefinite integral. Table of basic integrals. Direct integration.

Topic 5. Replacement of a variable and integration by parts.

Content. Methods of integration: a method of substitution, integration by parts.

Topic 6. Complex numbers. Integration of rational functions.

Content. The concept of a complex number. Operations on complex numbers in algebraic
form and trigonometric form. Integration of rational fractions with a square trinomial in the
denominator. Integration of elementary rational fractions. Integration of rational functions.

Topic 7. Integration of irrational and trigonometric functions.

Content. Integration of irrational expressions. Integration of differential binomials.
Integration of trigonometric functions.

Topic 8. Definite integral and its properties. Newton-Leibniz formula. Methods for
calculating of definite integrals.

Content. Definitions, conditions of existence, geometric content, properties of the definite
integral. Calculation of definite integrals. Newton-Leibniz formula. Methods of integration of
definite integrals.

Topic 9. Geometric applications of the definite integral.

Content. Calculation of areas of flat figures. The length of the arc of the curve. Body
volume by area of parallel sections. The area of the surface of rotation.

Module Ne4 “Improper and double integrals. Differential equations. Some numerical
methods.

Integrated requirements for module Ned. As a result of mastering the educational
material of the educational module Ne4 the student must:

Know:

—definition and concept of convergence of improper integrals of the 1st and 2nd kind,;

- definition, basic properties and application of the double integral;
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—definition of the differential equation, the concept of general and partial solutions,
general and partial integrals geometric content;

- Cauchy problem and geometric content of the differential equation;

—methods of solving the simplest types of first-order differential equations;

—methods of solving higher-order differential equations that allow lowering of the order;

—methods of solving linear homogeneous and inhomogeneous differential equations with
constant coefficients;

—method of variation of an arbitrary constants;

—methods of half division, chords, tangents;

—formulas of rectangles, trapezoids, Simpson;

- method of least squares method,;

—selection of parameters by the method of least squares on the example of the assumption
of linear dependence;

- Euler's method, Runge-Kutta method;

Be able to:

—calculate improper integrals;

- calculate double integrals;

-solve the separable differential equations, homogeneous differential equations, linear
differential equations of the first order, Bernoulli equations, Cauchy problem for equations of
these types;

- solve higher-order differential equations that allow lowering of the order;

-solve linear homogeneous and inhomogeneous differential equations of higher orders;

—calculate approximately definite integrals;

- to find approximate solutions of the Cauchy problem by the methods of Euler and
Runge-Kutt.

Topic 1. Improper integrals of the first and second kind.

Content. Implicit integrals with infinite limits of integration (improper integrals of the
first kind). Improper integrals from unbounded functions (improper integrals of the second kind).

Topic 2. Double integral.

Content. Problems leading to the concept of double integral. Double integral, conditions
of its existence and properties. Calculation of the double integral. Replacement of variables in the
double integral. Double integral in polar coordinates. Application of double integrals.

Topic 3. Differential equations of the first order.

Content. Physical problems leading to differential equations. Definition of a first-order
differential equation. Cauchy's problem. Theorem of existence and uniqueness of the solution of
the Cauchy problem. General solution. The concept of a partial solution. Separable differential
equations. Homogeneous differential equations. Linear differential equations. Bernoulli's
equation.

Topic 4. Differential equations of higher order, which allow lowering the order.

Content. Basic concepts and definitions. Differential equations of the n-th order. Basic
definitions and concepts of a linear differential equation of the second order. Properties of
solutions of a homogeneous linear differential equation of the second order. Theorem on the
structure of the general solution of a homogeneous equation of the second order.

Topic 5. Linear differential equations of the second order with constant coefficients.

Content. Linear homogeneous differential equations of the second order with constant
coefficients. Characteristic equation and its roots. Inhomogeneous second-order differential
equations with constant coefficients. Linear inhomogeneous differential equations. Theorem on
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the structure of the general solution of an inhomogeneous second-order differential equation.
Method of variation of arbitrary constants (Lagrange method).
Topic 6. Approximate calculation of definite integrals.
Content. Formulation of the problem. The formula of rectangles. Trapezoidal formula.
Parabola (Simpson) formula. Absolute errors.

Topic 7. Method of least squares.

Content. Formulation of the problem. Principles of construction of the least squares
method. Estimation of quality of approximation by the method of least squares.
Topic 8. Numerical integration of differential equations.

Content. Euler's method. Runge-Kutta method.

2. SUBJECT CONTENT

2.3. Training schedule of the subject

Total, hours
Full-time
Theme -
e (thematic section) = o 3 3
S | 8 | 88 |3
— o o= < 5
- o — O IR7
1 2 3 4 5 6
Module Nel "Linear, vector algebra and analytic geometry"'
Determinants and their properties The first semester
1.1
7 2 2 3
19 Matr!ces, operations on matrices. Inverse matrix. 7 9 9 3
Matrix rank .
13 Systems of linear algebraic equations. Kronecker- . 9 9 3
Capelli theorem.
Methods for solving systems of linear equations:
1.4 ; 7 2 2 3
Cramer, Gauss, matrix method
Vectors, linear actions and operations on them.
1.5 . . 7 2 2 3
Vectors in the coordinate system.
1.6 Scalar, vector and mixed products 7 2 2 3
1.7 Equation of a straight line on a plane 7 2 2 3
Equation of plane and straight line in space. Mutual
1.8 . : 5 2 - 3
placement of a straight line and a plane
1.9 Homework 1.1 4 - - 4
Module test Nel 5 - 2 3
Total for module Nel | 63 16 16 31
Module Ne2 "Introduction to mathematical analysis.
Differential calculus of functions of one variable»
Sets. Definition of the function. Classification of
2.1 functions and their characteristics 7 2 2 3
292 Numerical sequences. Limitof the numerical sequence 7 2 2 3
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Total, hours
Full-time
Theme
e (thematic section) = & 3 3
S 2 | 88 |8
~ 2 = = < 5
- o — O IR7
1 2 3 4 5 6
Limit of the function. The first and second important
2.3 Limits.Points of discontinuity of the function ! 2 2 3
24 Continuity, basic theorems 7 2 2 3
Derivative of the function at a point. Some problems
2.5 that lead to the concept of derivative. Geometric and 7 2 2 3
mechanical content.
5 Differentiability of functions. Rules of differentiation. 5 5
6 Derivative of functions. Table of derivatives ! 3
Differential of the function. Higher order derivatives
2.7 and differentials. / 2 2 3
2.8 Basic theorems of the differential calculus 7 2 2 3
29 Investigation of functions and sketching the graphs. 6 2 - 4
2.10 Homework 1.2 4 - - 4
2.11 Module test No2 6 - 2 4
Total for module Ne2 72 18 18 36
Total for the first semester | 41 135 34 34

Module Ne3 “Differential calculus of the function of several variables. Integral calculus”

Function of several variables.Partial derivatives and

The second semester

31| diferentials. 7 2 2 3
39 Tangent plane and normal to the surface. Derivative 7 5 5 3
' by direction. Gradient of the function.
Local extremum of the function of two variables. The
3.3 : 7 2 2 3
largest and smallest values of the function.
Antiderivative. Indefinite integral. Properties. Table of
3.4 - o ) ; 7 2 2 3
basic integrals. Principal methods of integration.
3.5 Method of substitution. Integration by parts. 7 2 2 3
3.6 Complex numbers. Integration of rational functions. 8 2 2 4
3.7 Methods of integration of trigonometric functions. 8 2 2 4
3.8 Definite integral and its properties. Newton-Leibniz’
formula. Basic method for calculation of definite 7 2 2 3
integrals.
3.9 Calculation of areas of plane figures. Arc length of the
. : 6 2 - 4
curve. Volume of solid of revolution.
3.10 | Homework 2.1 4 - - 4
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Total, hours
Full-time
Theme
W (thematic section) = g .g §
E © g 8 | = £)
S| &2 | 38
1 2 3 4 5 6
3.11 | Module test #3 6 — 2 4
Total for module Ne3 | 70 18 18 34
Total for the second semester | 41 135 34 34
Module Ne4 “Improper and double integrals. Differential equations. Some numerical methods"
4.1 Improper integrals of the first and second kind. 7 2 2 3
4.2 Double integrals. 8 2 2 4
4.3 Differential equations of the first order. Homogeneous 8 9 9 4
and linear differential equations. Bernoulli equation.
4.4 Differential equations of higher orders that allow
. 7 2 2 3
lowering of the order
4.5 Linear differential equations of the second order with
. 7 2 2 3
constant coefficients.
4.6 Approximate calculation of definite integrals 8 2 4
4.7 Least of squares method 8 2 4
4.8 Numerical integration of differential equations 6 2 - 4
4.9 Homework 2.2 4 - - 4
4,10 | Module test Ne 4 6 - 2 4
Total for module Ne4 | 65 16 16 33
Total for the second semester | 135 34 34 67
Total for the subject | 270 68 68 134

2.4. Homework

Homeworks 1.1, 1.2, 2.1, 2.2 are performed in the first and second semesters. The
purpose of homework: to improve theoretical knowledge and practical skills while studying the
material of training modules.
Execution, design and defense of homework is carried out by the student individually in
accordance with the guidelines.
The time required to complete each homework is up to 4 hours of independent work.

2.5. Questions list for the examination

The list of questions and content of tasks for preparation for the exam are developed by the
leading teacher of the department in accordance with the course training program, approved at
the meeting of the department and distributed among students.

3. BASIC CONCEPTS OF GUIDANCE ON THE SUBJECT

3.1. Teaching methods

It is recommended to use the following teaching methods during mastering the subject:

- explanatory and illustrative method;
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- method of problem presentation;

- reproductive method,;

- research method.

The implementation of these methods are carried out during lectures, demonstrations, self-study,
work with the educational material, analysis and solution of problems.

3.2. List of references
Basic literature

3.2.1. Jly6oBuk B.I1. Buma marematuka: HaBu. moci6nuk. / B. JlyooBuk, I.
Opuk —K.: A.C.K,, 2001. - 681 c.

3.2.2. JlactiBka 1.O0. Buma wmarematwka : Hasu. mocionuk / 1.O. JlactiBka, O.L
bessepxuii, L.I1. Kymzinoscrka. — K.: HAY, 2018. — 452 c.

3.2.3. Buma marematuka. ¥ 10 4. Y 1. JliniiiHa, BekTOpHa anreOpa Ta aHaJIITU4YHA
reometpis : HaBd. moci0. / [B.®. Auronenko, I.C. Kiroc, P.B. I'opigsko, JI.O. Uy0.] — [2-re Buz.
Bunp.]. — K.: HAY, 2009. — 304 c.

3.24. Buma wMarematuka. Moayne 2. Berym g0 MareMaTHYHOTO — aHANI3Y.
Hudepenuianbae uncneHHs ¢GyHKUid oxaHiei 3miHHOi: Hapu. mocibnuk. / [S.B. Kpucak, T.A.
JleBkoBcrka, P.B. I'opineko, J1.O. Uy6, O.A. BumneBcekuii]. — K.: HAY, 2006. — 284 c.

3.2.5. Buma marematuka. Monyns 3. HeBu3naueHnuii Ta Bu3HaueHHU iHTerpanu: Hagu.
nocionuk. / [L.O.JlacriBka, B.C. Konoamrok, LIO. Kosronmoxk, FO.A. Ilamamapuyk, B.II.
[lerpycenko, JI.O. Uy6]. — K.: HAY, 2007. — 208 c.

3.2.6. Jlyoencpbka T.B. Buma wmarematuka. Moxayme 4. [udepeHmiaabHe YHCICHHS
¢byHkuii 6aratbox 3MiHHMX: HaBu. moci6Huk / Jlybenceka T.B., Uynaxa JI.1., Tpopumenko B.1.
—K.: HAY, 2006. - 116 c.

3.2.7. 3aryna H.I. Buma marematuxka. Mogyns 5. Jludepenuianbhi piBHsAHHS: Hapu.
nocionuk / H.I. 3aryna, T.A. JleBkoBcbka.— K.: HAY, 2007. — 144 c.

3.2.8. Higher Mathematics. Part 1. Calculus and Differential Equations: manual/ V.P.
Denisiuk, V.G. Demydko and others. - K. NAU, 2018. — 384 p.

3.2.9. Denisiuk V. P., Grishina L. I., Karupu O. V. [and Others]. Higher mathematics. Part
1: Manual / V. P. Denisiuk, L. I. Grishina, O. V. Karupu, [and Others]. — K. : NAU, 2006. —
268 p.

3.2.10. Denisiuk V. P. Higher mathematics. Part 2: Manual / V. P. Denisiuk, V. G.
Demydko, V. K. Repeta. — K. : NAU, 2009. — 248 p.

3.2.11. Denisiuk V. P. Mathematical analysis: Manual/ V.P. Denisiuk, V.G. Demydko.,
O.V. Karupu, T.A. Oleshko, V.V. Pakhnenko, V.K. Repeta.— Kyiv: NAU, 2016. — 396 p.

3.2.12. Higher mathematics. Linear algebra. Algebra of vectors. Elements of analytic
geometry: Method Guide / compilers: 1. O. Lastivka, A.O.Antonova, I. S. Klyus, V. 1.
Trofymenko. — K. : NAU, 2018. - 60 p

3.2.13. Higher mathematics. Introduction to mathematical analysis: Method Guide /

compiles: I. S. Klyus, I. O. Lastivka. — K. : NAU, 2019. — 48 p.

3.2.14 .Higher mathematics. Differential calculus of one variables Method Guide /

compiles: I. S. Klyus, I. O. Lastivka. — K. : NAU, 2021. — 44 p.

Additional literature
3.2.14. OpumnnukoB ILII. Buma matematuka : Ilimpyunuk. ¥ 2 4. Y. 1: JliniiiHa i
BEKTOpHA anredpa. AHajmiTHyHa reoMeTpis. BeTyn 1o marematnuHoro aHanizy. /ludepeniiansae
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1 inTerpasibHe uncnaeHHs. / OpunHHUKOB [LI1., Spemuyk @.I1., Muxaitneako B.M. — K.: TexHnika,

2000.

3.2.15. MaTtemaThka i €KOHOMICTIB : HaBd. moci6. ¥ 3 4. U. 1 / 1.O. JlacriBka, B.C.
Konogamok, [.B. llleBuenko [ra in.]. — K.: HAY, 2012. — 432 c.
3.2.16. MaremaTnka Il €KOHOMICTIB : HaBd. moci0. Y 3 u. U, 2 / 1.O. JlacriBka, H.I

3arymna, €.10. Kopninosuu [1a in.]. — K.: HAVY, 2012. - 312 c.

3.2.17. Howard Anton. Calculus/ Irl Bivens, Stephen Davis. — New York: «John Wiley &

Sonsy, 2003. — 1315 p.

3.2.18. James Stewart. Single Variable Calculus: Early Transcendentals/ United States of

America: «Thomson Brooks/Coley, 2008. — 763 p.
3.3. Internet resources

3.3.1. https://edu-lib.com/izbrannoe/dubovik-v-p-yurik-i-i-vishha-matematika-na

3.3.2. http://mathem-kstuca.ucoz.ua/Liter/\VVM-PriklZadac-P1.pdf

3.3.3. http://univer.nuczu.edu.ua/tmp metod/148/Basmanov.pdf

4. RATING SYSTEM OF KNOWLEDGE AND SKILLS GRADE
4.1. Assessment of certain kinds of student academic work is carried out in accordance with

table 4.1.

Table 4.1

Kind of Academic Work

Maximum Grade Values

The first semester

Solving problems, answering theoretical questions

Modules Nel, Ne2

during classroom work 30
For admission to complete a module test Ne/ (No2), a i
. 21points
student must receive not less
Carrying out and defense of homework 1.1(1.2) 5
Module Test Nel (Ne2) 15
Total for the Module Nel(Ne2) 50
Total for the first semester 100

The second semester

Modules Ne3, Ned

Solving problems, answering theoretical questions 20
during classroom work
Carrying out and defense of homework 2.1(2.2) 5
For admission to complete a module test Ne3 (Ned), a i
. 15 points
student must receive not less
Module Test Ne3 (Ne4) 15
Total for the Module Ne3(Ne4) 40
Semester Examination 20
Total for the second semester 100

4.2. Completed types of educational work are credited to the student, if he received a

positive rating for them.



https://edu-lib.com/izbrannoe/dubovik-v-p-yurik-i-i-vishha-matematika-na
http://mathem-kstuca.ucoz.ua/Liter/VM-PriklZadac-P1.pdf
http://univer.nuczu.edu.ua/tmp_metod/148/Basmanov.pdf
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4.3. The sum of rating assessments received by the student for certain types of completed
academic work is the current modular rating assessment, which is recorded in the module control.

4.4. The final semester rating is converted into a grade on the national scale and the ECTS
scale.

4.5. The final semester rating in points, on the national scale and the ECTS scale is
entered in the test report, study card and individual curriculum of the student (record book), for
example, as follows: 92 / Excellent / A, 87 / Good / B, 79 / Good / C, 68 / Sat./D, 65 /Sat./E, etc.

4.6. The Total Grade for the subject is equal to the average grade from Total Semester
Grades with its further transformation into national scale and ECTS system.

The Total Grade is recorded to the Diploma Appendix.
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APKYHLI NOIIMWPEHHA TOKYMEHTA

. Kymu .
I J\IfI‘M IIepe1aHo Bﬂaﬁi IL.Lb. oTpumyBaua o Hpif{m;;qa [Tpumitku
PHM. (miapos i) A TPHUMY.
. (P 03.02-02)
APKYII O3HAMOMJIEHHSA 3 JOKYMEHTOM
Ne [Tigmuc Hata
oD [IpizBumie im'st m0-0aTHKOBI 03HaHOMJICHOT O3HaOM- [Tpumitku
p- ocoou JICHHS
) ) (P 03.02-04)
APKYUI PEECTPALII PEBI3II
No . . ) . - . BucHoBOK 110710
mop. I[Ipi3BuiLe im'st M0-6aTbKOBI [ara peBi3ii ITipmuc ANEKBATHOCTI
(P 03.02 -03)
APKYII OBJIIKY 3MIH
. ITigmnuc
o Ne nucra (cTopinkm) 0co6u, Jlata Jlata
. sKa BHECCHHS | BBEICHHS
MU 3 fineroro | 3aminenoro | Hosoro iﬁﬁgﬁg- BHECITA 3MiHH 3MiHH
3MIHY
(P 03.02-32)
Y3IOJKEHHS 3MIH
[Tigmuc [Himanm, mpi3BuIe ITocana [ara
Po3po6HuK
Y3romxeHo
V3romkeHo




