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INTRODUCTION

The Course Training Program on “Mathematics for Economists” is developed based on the
"Methodical guidance for the subject course training program”, approved by the order Ne 249/pos. of
29.04.2021 p., and correspondent normative documents.

1. EXPLANATORY NOTES

1.1 Place, objectives, tasks of the subject

Place: This subject is considered as a theoretical and practical basis of knowledge and skills that

form the expert’s profile in the field of transport technologies.

The subject target is to teach students to master the mathematical apparatus that is sufficient to

develop mathematical models related to the further practical activities of specialists.

Objectives of the subject are:

- mastering the logical and algorithmic thinking of students;

- mastering the necessary theoretical knowledge and the main directions of their application in the

system of disciplines by specialty;

- to instill primary skills of mathematical research of applied problems;

- mastering the ability to use independently the necessary methods and special literature in solving

problems.

1.2 Learning outcomes the subject makes it possible to achieve

As a result of this subject mastering a student should acquire such learning outcomes:

ITPH 3. use modern information and communication technologies, general and special
purpose software packages;
ITPH 7. apply the acquired theoretical knowledge to solve practical tasks and meaningfully
interpret the obtained results;
ITPH 7. justify the choice and apply information and analytical tools, economic and statistical
calculation methods, complex analysis techniques and methods of monitoring the state of
world markets.

1.3 Competences the subject makes it possible to acquire
As a result of this subject mastering a student should acquire such competencies:
IK. the ability to solve complex specialized tasks and practical problems in the field of
international relations in general and international economic relations, in particular, as well as
in the learning process, which involves the application of the latest theories and methods in the
implementation of complex studies of global economic relations, characterized by the
complexity and uncertainty of conditions ;
3K 7. skills in using information and communication technologies;
3K 8. the ability to abstract thinking, analysis and synthesis;
®K 11 the ability to conduct research on economic phenomena and processes in the
international sphere, taking into account cause-and-effect and spatio-temporal relationships.

1.4 Interdisciplinary connections
The subject “Mathematics for Economists” is basic for the study such subjects as: ‘Theory of
Probability and Mathematical Statistics”, “Econometrics”, “Microeconomics”, “Economic analysis”,
“Macroeconomics”, and others.
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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 two educational
modules:
- module Nel 1 "Linear algebra. Elements of vector algebra. Introduction to mathematical
analysis".
- module Ne 2 "Differential and integral calculus of functions of one variable. Elements of
financial mathematics"”,
each of which is a logically complete, relatively independent, integral part of the educational
discipline, the mastery of which involves conducting a modular control work and analyzing the results
of its implementation.

2.2 Module structuring and integrated requirements to each module

Module Nel ,,Linear Algebra. Elements of Vector Algebra. Introduction to Mathematical
Analysis.”

Integrated requirements to module Nel. 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;

- definitions and properties of dot, cross, triple products of vectors;

- assignment methods and classification of functions;

- determination of the limit of a numerical sequence and the limit of a function at a point;

- formulas of honorable limits and basic theorems about limits;

- determination of the continuity of the function and classifying the discontinuity points.

Be able to:

- perform operations with matrices, apply the theory of matrices to economic problems;
- investigate and solve systems of linear algebraic equations;

- perform linear operations with vectors;

- find products of vectors and apply them to solve geometry and economics problems;
- find the limit of the function and examine the function for continuity.

Topic 1. Determinants and their properties. Matrices, operations on matrices.

Content. Determinants of the 2nd, 3rd and -th orders, their properties. Minors and algebraic
complements. Methods of calculating determinants of the nth order.

Concept of matrix, operations on matrices.

Topic 2. Inverse matrix. Matrix rank. Application of matrices in economics.

Content. Inverse matrix. Matrix equations. Matrix rank. Finding the rank of a matrix using
elementary transformations. The use of matrices in economic problems.

Topic 3. Systems of linear algebraic equations. The Kronecker-Capelli theorem.

Content. System of linear algebraic equations. The Kronecker-Capelli theorem. Investigation of
systems of linear algebraic equations for consistence.

Topic 4. Methods of solving systems of linear equations. Application of SLAR in the economy.

Content. Solving systems by Cramer’s formulas, matrix method, Gauss method. Application of
SLAE in the economics.
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Topic 5. Vectors, linear actions and operations on them. Vectors in the coordinate system.
Scalar, vector and mixed products of vectors. Examples of the use of vectors in economics.

Content. Vectors, linear operations on them. Distribution of the vector by basis. Projection of the
vector onto the axis. Linear dependence and independence of vectors. Vectors in a rectangular
Cartesian coordinate system (coordinates, length, direction cosines).

Scalar product of two vectors, its properties. Expression of the scalar product in terms of
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. The condition of coplanarity of three vectors.

Examples of the use of vectors in economics.

Topic 6. Functions. Classification of functions and their characteristics. Application of functions
in the economics.

Content. Function. Task methods. Classification of functions. Features of the function.
Application of functions in the economics.

Topic 7. The limit of a function. Basic theorems about limits.

Content. Definition of the limit of a function at a point. Basic theorems about limits. One-sided
limits. The limit of the function at infinity. The first and second honorable limits. Elimination of some
indeterminacies. Comparison of infinitesimals. Equivalent infinitesimals.

Topic 8. Continuity of a function.

Content. Continuity of a function at a point. Discontinuity points of a function and their
classification. Properties of functions continuous at a point and on a segment.

Module Ne2 “Differential and Integral Calculus of the Function of One Variables. Elements
of Financial Mathematics”

Integrated requirements to module Ne2 As a result of mastering the educational material of the
educational module Ne2 the student must:

Know:

- definition of the derivative, table of derivatives and rules of differentiation;

- definition and properties of the differential,

- principal theorems of differential calculus;

- application of differential calculus to the investigation of functions and problems of economics;

- definition of the indefinite integral and its properties;

- integrals of fundamental elementary functions and methods of integration of various functions;

- definition, conditions of existence and properties of the definite integral; Newton-Leibniz

formula;

- definition of improper integral,

- application of a definite integral.

Be able to:

- find derivatives and differentials of different orders of basic elementary functions;

- find derivatives of complicated functions, implicitly and parametrically given functions, perform
logarithmic differentiation;

- to conduct a full investigation of the function and construct its graph;

- find elasticity of needs and offers;

- apply methods of integration;

- integrate rational, fractional-rational functions;

- calculate or investigate the convergence of improper integrals;

- calculate the areas of plane figures, using a definite integral in economical problems.
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Topic 1. The derivative of a function. Differentiation rules. Geometrical, economical

interpretation. Table of derivatives.

Content. Derivative, its geometrical and economical interpretation. The equation of a tangent
and normal. Differentiability and continuity.

Differentiation rules. Derivatives of elementary functions. Table of derivatives. Derivative of the
composite and inverse functions. Derivative of implicit and parametric functions. Logarithmic
differentiation.

Topic 2. Differential of function. Derivatives and differentials of higher orders.

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

Topic 3. Basic theorems of the differential calculus. Investigation of the function by means of
derivatives and construction of graphs.

Content. Basic theorems of the differential calculus. L’ Hospital’s rule. Monotonic functions.
Extremum. The greatest and the least values of the function. Intervals of concavity, inflection points.
Asymptotes. General scheme of investigation of the function and construction of the graph.

Topic 4. Application of the differential calculus to economic problems.

Content. Application of the differential calculus to economic problems.

Topic 5. Antiderivative. Indefinite integral. Principal methods of integration.

Content. Antiderivative and indefinite integral. Properties. Table of basic integrals.

Principal methods of integration: direct integration, method of substitution; integration by parts.
Classes of functions that integrate by parts.

Topic 6. Integration of some type of functions.

Content. Integration of rational fractions with quadratic polynomial in denominator. Integration of
elementary fractions. Integration of rational fractions

Topic 7. Definite integral and its properties. Newton-Leibniz formula. Methods of calculating of
definite integrals.

Content. Definition, conditions of existence, geometric interpretation, properties of the definite
integral. Calculation of definite integrals. Newton-Leibnitz formula. Methods of integration of definite
integrals: method of substitution, integration by parts.

Topic 8. The concept of improper integral. Application of the definite integral in geometry and
economics.

Content. Improper integral of the 1st and 2nd type, their calculation.

Calculation of areas of plane figures. Application of the definite integral in economic problems.

Topic 9. Elements of financial mathematics.

Content. Calculation of simple and compound interest. Discounting.

2.3. Training schedule of the subject

Academic Hours
No Topic - FuII-_tlme -
n/n = < -f_,és 8 5
o )
1 2 3 4 5 6
Module Nel ,.Linear Algebra. Elements of Vector Algebra. Introduction to Mathematical
Analysis”
Determinants and their properties. Matrices, 1 cemecTp
1.1 . .
operations on matrices 6 2 2 2
1.2 Inverse matrix. Rank of the matrix. 7 2 2 3
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Application of matrices in economics
Systems of linear algebraic equations.
13 Kronecker-Capelli theorem. ! 2 2 3
14 Methods for solving systems of linear 7 5 5 3
' equations. Application of SLAE in economics
Vectors, linear operations with them. Vectors
in coordinate system. Dot, cross and triple
15 - 7 2 2 3
vector products. Examples of application of
vectors in economics
Functions. Classification of functions and their
1.6 characteristics. Application of functions in 6 2 2 2
economics
17 Limit _of the function. Fundamental theorems 7 9 5 3
of limits
1.8 Continuity of the function 5 2 - 3
1.9 Homework 1 8 - - 8
1.10 Module test Nel 5 - 2 3
Total for module Nel | 65 16 16 33

Module Ne2 “Differential and Integral Calculus of the Function of One Variables. Elements
of Financial Mathematics”

Derivative of the function. Geometrical and
2.1 economical interpretation. Table of 7 2 2 3
derivatives
29 Differential of a function. Derivatives and 5 5 5 5
' differentials of higher order
Basic theorems of the differential calculus.
2.3 Investigation of the function by means of | 6 2 2 2
derivatives and construction of graphs
24 Applica’_[ion of the differential calculus to 7 9 9 3
economic problems
25 Antiderivati_ve. Inde_finite integral. Principal 5 5 2 5
methods of integration.
2.6 Integration of some type of functions 6 2 2 2
Definite integral and its properties. Newton-
2.7 Leibniz formula. Methods of calculating of 7 2 2 3
definite integrals.
The concept of improper integral. Application
2.8 of the definite integral in geometry and | 7 2 2 3
economics.
2.9 Elements of financial mathematics 4 2 - 2
2.10 Homework 2 8 - - 8
2.11 Module test N2 6 - 2 4
Total for module Ne2 | 70 18 18 34
Total for the first semester | 135 34 34 67

Total for the second semester

Total for the discipline | 135 34 34 67
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2.4. Homework
Homework (HW) 1, 2 are performed in the first semester. The purpose of homework is to
improve theoretical knowledge and practical skills while studying the material of training modules.
Performing, design and defense of homework is carried out by the student individually according
to the guidelines.
The time required to complete each homework is up to 8 hours of independent work.

2.5.  Questions list for the exam
The list of questions and the content of the tasks for the exam are developed by the
leading teachers and approved by the minutes of the department meeting and delivered
to the students.

3. BASIC CONCEPTS OF GUIDANCE ON THE SUBJECT

3.1. Teaching methods

The following teaching methods are used in the teaching process: explanatory, illustrative,
reproductive, problematic teaching, and research. In addition, students are provided with individual
counseling (both when meeting a teacher with a student and online).

These methods are implemented during lectures, practical classes, self-study, performing and
defending home work, test work, self-solving tasks, working with educational literature, etc.

3.2. List of references

The basic literature

3.2.1. MaTtemaTuka 1j1g eKOHOMICTIB : HaB4. mmoci0. ¥ 3 1. Y. 1 /1.0. JlactiBka, B.C. KoHoBaimok,
[.B. lleBuenko [Ta iH.]. — K.: HAY, 2012. - 432 c.

3.2.2. Marematuka Juisi eKOHOMICTiB : Hapu. moci6. ¥ 3 4. Y. 2 / [.O. JlacriBka, H.I. 3atymna,
€.10. Kopninosuu [ta in.]. — K.: HAY, 2012. — 312 c.

3.2.3. Iy6oBuk B.II. Buma matemaruka: HaBu. nmoci6nuk. / B. Jly6osuk, I. FOpuk —K.: A.C.K.,
2001. — 681 c.

3.2.4. Buma matemaruka: 30ipHuk 3a1au: HaBu. nmocionuk / [B./ly6oBuk, 1. FOpuk, 1. BoBkonas
Ta iH.] ; 3a pea. B. Jlybosuxka, I. FOpuxka. — K.: 2001 — 480 c.

3.2.5. Buma marematuka. Monyne 1. JliniiiHa anreOpa: HaB4. mociOHUK Ui CTYJ. €KOHOM.
cuert. / [B.®. Aatonenko, T.I. Onemko, FO.A. ITanamapuyk]. — K.: Kamxkose Bug-so HAY, 2005. —
140 c.

3.2.6. Buma matematuka. Moxayns 2. BektopHa anrebpa Ta aHaimiTuyHa reomerpis: Hapu.
nociOHuK it cryd. ekoHom. cmer / [B.B. KpaBuenko, T.B. Jlybenceka, T.I. Omnemko]. — K.:
Kumxkkose Bua-so HAY, 2005. — 144 c.

3.2.7. Buma marematuka. Moayns 3. Beryn 1o matematuuHoro anamisy: HaBu. mociOHHMK st
cryn. ekoHom. crei. / [B.C. Konosamok, T.I. Onemiko, B.I1. Ilerpycenko]. — K.: KumxkkoBe BUI-BO
HAY, 2005. - 128 c.

3.2.8. Buma matematuka. Monaynb 4. JludepeHuiaabHe 4yucieHHS (YHKIINA OJHIET 3MIHHOI:
HaBu. mocibnuk mist ctyn. ekonom. crer. / [1.O. JlactiBka, T.A. JleBkoBcbka, T.I. Onemxko]. — K.:
Kumxkose Bua-so HAY, 2005. — 120 c.

3.2.9. Buma maremaTtnka. Moaynb 6. InTerpanpHe uncieHHs GyHKUIA ofHiei 3MiHHOI: Hapu.
nocionuk s ctyn. ekoHom. cmerl. / [LLFO. Kosronwk, €.}0. Kopuimosuy, T.I. Onemko]. — K.:
KumkkoBe BumasaunTeo HAY, 2005. — 112 c.

3.2.10. MaremaTuka ajisi €KOHOMICTIB : METOJAMYHI peKOMEHaAIlii 10 camocTiitHo1 podoTu / 1.O.
JlacriBka, I.B. llleBuenko. — K. : HAY, 2018. — 92 c.
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3.2.11. Maremaruka [yl €KOHOMICTIB (3aouHa (hopMa HapyaHHs): HaB4. moci0. Y 3 u. Y. 1 / [LO.
JlactiBka, S1.B. Kpucak, 1.B. Illeuenko, P.B. I'opimeko, LII. Kym3inoBceka.]. — K.: HAY 2012. — 328 c.

3.2.12. MareMaTuka Jiisi EKOHOMICTIB (3a04Ha opMa HaBUYaHHA): HaBY. M0ci6. ¥ 3 4. Y. 2
/ [1.0. JlactiBka, H.I. 3atyna, [.B. lllepuenko, T.A. JleBkoBchka, JI.O. Uy6.]. — K.: HAY, 2014.
- 260 c.

3.2.13. Mathematics for Economics and Business / Jan Jacques. — Pearson Education
Limited, 2009, - 584 p.

Additional literature

3.2.13. Bacunpuenko LI1. Buia matematuka yist ekonomictiB. — K. : 3aanns — [pec, 2002. — 454 c.

3.1.14. bapkoscekuii B.B., bapkosceka H.B. Buma matemaruka st ekonomicti. — K. : LIV JL,
2002. — 400 c. — Cepist: MaTemMaTH4H1 HayKH.

3.1.15. A.O. Antonova, V.I. Trofymenko. Algebra of vectors and Analytic geometry: Manual. —
K.: NAU, 2002, — 108 p.

3.3. Internet resources

3.3.1. https://erudyt.net/dubovyk-yuryk-vyscha-matematyka-navch posibnyk.
3.3.2. https://pns.hneu.edu.ua/course/view.php?id=929

3.3.3. https://books.google.com.ua/books?isbn=9663825383

4. RATING SYSTEM OF KNOWLEDGE AND SKILLS ASSESSMENT

4.1. Evaluation of certain types of student academic work done for the study of each module is
carried out in accordance with table 4.1.

Table 4.1
_ ) Maximum Grade Values
Kind of Academic Work
The first semester
Solving problems, answering theoretical questions Modules Nel
during classroom work 18 (the total)
Performing and protection of homework 1 7
For carrying out a module test Ne/ (Ne2), a student .
. 15 point
must receive not less
Module Test Nel (Ne2) 15
Total for the Module Nel 40
Modules Ne2
Solving problems, answering theoretical questions
during classroom work 18(the total)
Performing and protection of homework 2.1 (2.2) 7
For carrying out a module test M/ (Me2), a student .
. 15 point
must receive not less
Module Test Ne2 15
Total for the Module Ne2 40
Semester Examination 20
Total for the first semester 100
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4.2. The completed certain types of educational work on the knowledge of theoretical material
and practical tasks are credited to the student if he received a positive rating for them. (Appendix 1)

4.3. The sum of the grades received by the student for certain types of completed educational
work is the current module grade, which is entered into the Module Register.

4.4. The sum of the semester module grade and the examination grade in points makes a total
semester grade which is also converted into the grades by the national scale and by the ECTS scale.
(Appendix 2)

4.5. The Total Semester Grade is entered into the Examination Register, into a student’s record
book and into a student’s educational card in values, National Scale grades, and ECTS Scale grades, for
example: 92/Ex/A, 87/Good/B, 79/Good/C, 68/Sat/D, 65/Sat./E, etc.

4.6. The Total Semester Grade of the subject that is taught for several semesters, is determined
as the arithmetic average grade of the final semester of ratings in points, followed transfer it to assess
the national scale and ECTS scale.

The Total Grade of the subject is entered in the Diploma Supplement.
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