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Abstract

The article reveals the role and place of mathematical models usage in training of economic specialties
students in the solving the optimization problem with the purpose of development their level of economic
thinking. The main goals of teaching mathematics include the formation of skills to build mathematical models
of the simplest real phenomena, to investigate phenomena according to given models, to construct applications
of models. One of the means of realizing this goal is the method of mathematical modeling. Mathematical
modeling, in the narrow sense of the word, means a description in the form of equations and inequalities of real
physical, chemical, technological, biological, economic and other processes. In order to use mathematical
methods for analysis and synthesis of various processes, it is necessary to be able to describe these processes in
the language of mathematics, that is, to describe them in the form of a system of equations and inequalities.
When constructing a model, such thinking operations are used as analysis through synthesis, comparison,
classification, generalization, which contribute to its development. Compiling a mathematical model, translating
the task into the language of mathematics prepares students for modeling real processes and phenomena in their
future professional activities. Mathematical modeling plays a special role in the economic and scientific field of
activity.

Key words: mathematical modeling, economic-mathematical model, optimization problem, economic
thinking.
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AHHOTAIINA

B nanHO# cTaThe pacKpbIBaeTCs POJIb M MECTO MCIOJB30BaHUS MaTeMaTHYECKHX MOjeNiell B 00ydeHHH
CTYACHTOB 3KOHOMHYCCKUX CHeHI/IaHBHOCTeﬁ PCHICHUIO 3a1a4 OINTUMM3AIMU C INCJIbIO pa3sBUTUA WX YPOBHSA
HSKOHOMHYECKOTO MBIIUIEHHS. K OCHOBHBIM IIeNsiM OO0y4YeHHs MaTeMaTHKE OTHOCHTCS (HOpMHUpOBAaHHE YMEHUH
CTPOUTH MATEMATUYCCKHUEC MOICIN HpOCTCﬁLHHX PCaIbHBIX SIBHCHI/Iﬁ, HUCCJIea0oBaTh SBJICHHUA II0 3aJaHHBIM
MOJIEJISIM, KOHCTPYHUPOBATh MPUIOKEHUS Moaeneil. OIHUM M3 CPEICTB PEeaTM3alUU STON MEIH SBISIETCS METO/
MaTEeMaTHYECKOr0 MOJCIUPOBaHMs. [log MareMaTHYSCKUM MOJCIMPOBAHMEM, B Yy3KOM CMBICIIC CJIOBA,
MOHUMAFOT OIIMCAHUE B BUJIC YPABHCHHUI U HEPABCHCTB PEANBHBIX (PH3UUECKUX, XUMUICCKUX, TEXHOIOTHICCKHUX,
OHMOJIOTUYECKHX, IKOHOMHUYECKHX W JPYTHX IMporeccoB. s TOro 4YToOBl HCIONB30BaTh MaTeMaTHYCCKHE
METOBI JUIsI aHAJIN3a M CHHTE3a Pa3IYHBIX IPOIECCOB, HEOOXOIUMO YMETh OIHCATh 3TH MPOIECCHl HA S3BIKE
MaTeMaTHKH, TO €CTh ONUCATh B BHUJIC CHCTCMBl YpPaBHCHHH WM HEPaBEHCTB. [IpyM MOCTPOSHHHM MOMACIH
UCIONB3YIOTCS TaKWe OIEpaliil MBIIUICHUS, KaK aHaJIW3 4Yepe3 CHHTE3, CpaBHCHUE, Kiaccudukanms,
0000I11IeHUE, KOTOPBIC CIIOCOOCTBYIOT ero pa3Butuio. COCTaBICHHE MATEMAaTHYCCKOW MOJICNH, TIEPEBO/I 3a1a4n
Ha SI3BIK MaTEMATHKH TOTOBUT CTYIEHTOB K MOJICIHMPOBAHHUIO PEABHBIX ITPOIECCOB M SIBICHUH B MX OyTymieH
npodeccnoHaNbHON AesTenbHOCTH. OcoOyI0 poilh MaTEMAaTHIECKOE MOICITUPOBAHNE HTPAET B SKOHOMHUECKOW U
Hay4dHOU chepe NesTeTbHOCTH.
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Angarna

byn Makanana SKOHOMHKANBIK MaMaHJBIKTapIbIH CTYACHTTEPIH 3KOHOMHKAJBIK Oijay JAeHreiaepi
JAMBITY MaKCaThIHJa OHTAWIaHIBIPY MAcelelepiH Kamail memryre OONaTHIHABIFBIH OKBITYAa MaTeMAaTHKAIBIK
MOJENBACPAI KONTAHYABIH pelli MEH OpHBI ambUIagel. MaTeMaTWKaHBl OKBITYIBIH HETI3ri MaKcaTTapblHa
KapamaiblM HaKTBl KYOBUIBICTApIBIH MATEMATHKANBIK MOJIENBICPIH Kypy, OepiireH Momempiepre coHkec
KYOBUTBICTapIBl 3EPTTCY, MOIENBICPHIH KOCHIMINANAPHIH KYPYy NaFObLIapBIH KANBINTACTHIPY Kipemi. by
MAaKCaTTHI iCKe acBIpYABIH Oip Kypajbl - MaTeMaTHKAaJIBIK MOAETBICY 9ici. MaTeMaTHKaIBIK MOJCIBACY CO3IIIH
Tap MarblHACHIH/A HAKTHI (DU3UKAJBIK, XUMISUIBIK, TEXHOIOTHSIIBIK, OMOIOTHSIIBIK, SKOHOMHUKAIIBIK XKoHE 0acka
MPOIECTEPIiH TeHACYJICPI MEH TEHCI3MIKTEpl TYPiHAC CUMATTaMaHbl OUTAipeai. Op Typii HmpolecTepi Tanaay
JKOHE CHHTE3JIey YIUIH MaTeMaTHKaJbIK OAICTepHi KOJJaHy YIIiH Oyl mpouecTepil MaTeMaTHKa TijliHzae
cyperTeil OlTy Kepek, SFHH OJiapJbl TeHACYJICp MEH TEHCI3MIKTEp XKyHeci TYpiHIe cHUIaTray KaxeT. Momesb
KYpY Ke3iHJe MyH[aii oiiylay opeKeTTepi OHbIH JlaMyblHa BIKIAJ €TEeTiH CHHTE3, CANBICTBIPY, JKIKTEY, JKaJbLIay
apKbUIbI TaJllay peTiH/Ae KOJIaHbuIaabl. MaTeMaTHKaIbIK MOJIENb KYpacThIpy, TallChIpMaHbl MaTeMaTHKa TilliHe
ayaapy CTyIEHTTepAi Oosamiak KociOM KbhI3METIHJE HaKThl MpOLECTep MEH KYObUIBICTAapJbl MOJEINbACYIe
JMarpIHIaiabp. MaTeMaTHKAIBIK MOJETBACY KBI3METTIH SYKOHOMHUKAIIBIK JKOHE FHUTBIMU CallaChIHAA EPeKIIe poll
aTKapaipl.

Tyiiingi ce3mep: MaTeMaTHKaIBIK MOJECIBILY, YKOHOMHKAIBIK-MATEMATHKAIBIK MOJIEINi, ONTHMU3AIIHS
Macelieci, YJKOHOMHKAIIBIK OMIay.

Introduction

The recently changed socio-economic situation in the CIS countries entails significant
changes in Outlook, culture and education. It is generally recognized that the success of each
individual, the prosperity of society and the level of education are closely linked. The
development of the education system is one of the factors in the progress of society.

At the current stage of development of society, the improvement of many activities is
inextricably linked to formalization, one of the key aspects of which is the modeling of
phenomena and objects. The application of the modeling method allows to show the
universality of mathematical algorithms, makes it possible to describe the processes that are
different in nature.

The use of modeling-related concepts in the process of studying mathematics allows
students to form an idea of the role of mathematical methods and the nature of the reflection
of mathematical phenomena of the world.

In the process of almost any activity a person must make decisions that may not always
be correct. The price of error in this case directly depends on the scale of these decisions. The
consequences of errors in decision - making in the sphere of Economics are usually very
significant, and to prevent these errors, economic and mathematical modeling is used- a tool
of a highly qualified specialist for making informed decisions and competent assessment of
their consequences.
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It is established that the majority of students can not and do not know how to create
mathematical models of economic phenomena and processes, as often tend to just get a
numerical answer to the problem. The knowledge acquired at the University, students poorly
correlate with their future profession.

As a result, there are contradictions between the new requirements for vocational
education in a market economy and the predominance of traditional approaches to the training
of future economists, as well as between the potential of mathematical models as a means of
effective vocational training and their insufficient use in the educational process.

Research methods
Descriptive, comparative methods and analysis were used in the given article.
Research results

All of the above indicates the relevance of the use of mathematical models as a means
of vocational training, including students of economic specialties.

There is a need to develop methods of teaching students of economic specialties to
solve applied, in particular optimization problems using mathematical models.

Thus, if in the process of teaching mathematics to students of economic direction of
universities systematically apply mathematical modeling in solving optimization problems, it
will provide a positive dynamics of the level of formation of knowledge and skills, as well as
increase the level of their economic thinking.

The amount of information required for successful work in the specialty increases at an
exponential rate. Therefore, for specialists of economic direction professionally significant
qualities are the quality of the mind and especially professional thinking.

Professional thinking for economists call economic thinking [1].

Analysis of scientific and methodical literature showed that the solution of applied
problems has a positive effect on the economic orientation of teaching mathematics.
Therefore, the use of such tasks in the classroom makes a specific component in the
development of economic thinking [2].

The study of almost any topic of the mathematical course ends with the construction of
a mathematical model. Getting as a result of any formula, graph, table, diagram, students just
deal with modeling.

In order for the process of teaching mathematics to have a positive impact on the level
of training of highly competitive specialists, it is necessary:

—  to increase the time allotted for teaching mathematics to students of economic
profile;

- orient the course of mathematics on specialized training;

—  to expand the teachers of mathematics economic knowledge, and teachers of
disciplines of economic profile — mathematical,

—  torealize the relation of mathematics to future careers.

Effective use of professional content tasks contributes to the development of economic
literacy. Due to the increased complexity of economic systems, analysis of the problem
conditions and drawing up a solution plan is impossible without the use of economic and
mathematical methods and models. Taking a decision on the problem under consideration,
guided by a formal model of the economic situation, students are able to choose the most
effective and competent way of behavior.

Since we are interested in the role of models in economic research, we consider the
classification of models by means of modeling — material and ideal models [3].
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Material modeling is an experimental method and consists in the direct study of the
model as a material object (the model of the ship, the model of the solar system).

In principle, the ideal modeling is different, which is based not on the material analogy
of the object and the model, but on the conceivable.

In economic studies, this type of modeling is used, since the possibility of
experimenting with material models is limited. There are two types of ideal modeling —
intuitive and symbolic.

Intuitive modeling is based on an intuitive representation of the object of study, not
amenable to formalization, or do not need it [4].

In sign modeling, the models are sign formations of any kind (formulas, schemes,
graphs), and sign formations and their constituent elements are specified together with the
laws by which they can be operated.

The considered classification can be presented in the form of Figure 1.

Models
Y Y
Material (subject) models Ideal models
Physical models Analog models Intuitive models Sign models
A 4
Figurative and sign Mathematical
models models

Figure 1 Classification of models by modeling tools

The most important type of sign modeling is mathematical modeling. According to most
researchers, it is a reflection in mathematical form (in the form of equations, inequalities,
systems, graphs, etc.) of the basic laws of the object or process being studied, used to simplify
the study.

Mathematical modeling of economic processes begins its history in the XVIII century in
the works of F. Kene, A. Smith, etc. During the following years, mathematical modeling of
economic processes continued to develop. In the XIX-XX centuries a great contribution to the
modeling of the market economy has made V. Pareto, R. Solow, W. Leontief, Leonid
V. Kantorovich.

At the turn of the XX and XXI centuries, continuing to develop, mathematical methods
of modeling of economic processes are moving into new qualities: economic-mathematical
and simulation.

In modern literature, economic-mathematical modeling is understood to mean the
construction of an economic-mathematical model (EMM), putting under it a mathematical
description of the economic process carried out for the purpose of research or management.

Economic-mathematical models can be divided into a number of classes [5]:
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—macroeconomic (characterize the economy as a whole, connects aggregated material
and financial indicators) and microeconomic (describe the interaction of structural
components of the economy);

—theoretical (study the general properties of the economy by deduction of conclusions
from formal assumptions) and applied (describe specific economic processes to obtain
practical recommendations);

—balance sheet (ensure the achievement of economic equilibrium) and optimization
(contribute to the selection of the best behavior for maximum profit or minimum costs with
given resource constraints);

—static (describe the state of the economic process at a particular moment in time) and
dynamic (explore economic processes in time);

—deterministic (suggest the presence of rigid connections between model elements) and
stochastic (allow the influence of random factors on the economic process under study).

An optimization model is an economic-mathematical model that encompasses a number
of production, distribution, or consumption options and is designed to select the values of the
variables characterizing these options so that the best one is found.

The results of the analysis of the types of various optimization problems in the
economic sphere, depending on the economic and mathematical model used in their solution,
are presented in Table 1.

Table 1 The choice of economic-mathematical model to solve the optimization problem

The economic meaning of the task Used EMM
The choice of the optimal solution to the economic problem, | Linear (integer linear)
in which the conditions are described by equations, | programming model
inequalities of the first degree
The choice of the optimal solution to the economic problem, | Nonlinear programming Model
in which the conditions are described by equations,
inequalities of degree higher than the first
Choosing the optimal plan for a multi-stage economic | Dynamic programming model
situation in which the results of each subsequent stage depend
on the previous
Development of economic decisions in an uncertain situation | Game theory model
caused by hostile actions of the conflicting side
Preparation and implementation of rational plans for | Network planning Model
economic operations that provide for solving the problem as
soon as possible

Modeling as a whole includes a number of stages based on a systematic approach [5]:

—  formulation of the subject and purpose of the study;

- identification of structural elements relevant to this goal, and their most important
characteristics;

—  verbal, qualitative description of the relationships between model elements;

- introduction of symbolic notation and formalization of relationships (direct
construction of a mathematical model);

- mathematical model calculations;

— analysis and interpretation of the solution.
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Thus, after passing through these stages, the requirements for the models can be most
fully satisfied:

— universality - the completeness of the model displaying the studied properties of
the original;

—  adequacy - the ability to reflect the necessary properties of the original with an
error not higher than permissible;

— accuracy - the degree of coincidence of the characteristics of the original with the
values obtained using the models of characteristics;

- profitability - the cost of resources and time for the implementation and operation.

—  The mathematical approach to modeling can have several disadvantages:

- low adequacy of the mathematical model to the original,

—  the presence of discontinuous functions in mathematical models, which affects
their solvability;

— unsuitability of mathematical models for many objects with variable structure.

However, with the correct execution of all six stages of modeling, economic-
mathematical models can and should serve as a very powerful tool for the optimal adoption of
many managerial decisions in the economic sphere:

—type and volume of goods planned for purchase, production or shipment;

—product range and specific markets for its promotion;

—groups of suppliers and buyers for closer cooperation;

—place, time and method of conducting advertising campaigns;

—direction for the work of the marketing department, etc.

—But in the process of modeling a particular economic process, it is important to
consider the following aspects of the application of specific economic and mathematical
models:

—completeness and reliability of the data used;

—correct statement of the problem;

—the correct choice of calculation method.

Conclusion

You can highlight the basic principles of creating a mathematical model for the
optimization problem:

—  when describing the model, it is necessary to identify as many parameters as
possible influencing the desired result;

—  the algorithm of the developed model should be as simple as possible; the model
should be built in such a way that it can be evaluated, verified (including by “manual”
recounting) and understood;

—  the resulting results should be interpreted equally by the creators of the model and
its direct users.

The solution of applied optimization problems using mathematical models provides the
following functions:

—  obtaining information about the studied object;

—  the ability to create a generalized model of the original based on the study of its
individual properties;

— allows you to judge real objects based on analysis carried out on models;

— allows you to connect the study of objects with analogues in other areas more
convenient for observation.
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In the process of solving optimization problems with economic content, using
mathematical models, students operate with professional terms, acquire the ability to analyze
situations typical for future professional activities in the field of economics.

As a methodological basis for constructing a methodology for teaching students to solve
applied optimization problems, the consecutive implementation of the idea of modeling is
accepted with the necessary attention to all six stages of activity.
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