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Problem setting. At the beginning of the new millennium, the world economics
faced a number of systemic challenges. In the conditions of instability of social and
economic development a fundamentally new economic system is formed, there is
a rapid deepening of globalization processes. Against this background, «economic
science is experiencing the longest and deepest crisis, which actualizes the formation
of a new scientific paradigm...» (Bronytska, 2019, p. 21). Also paradigmatic shifts
in economics itself lead to a rethinking of the possibilities and prospects for the use
of mathematical tools in economic research.

Modern economics is a set of super-complex multicomponent systems exposed
to constant structural and institutional transformation. The development of such
systems can be both controlled and spontaneous, and the processes occurring in
them are, for the most part, nonlinear. It requires non-standard approaches to the
construction of economic and mathematical models and confirmation of their
adequacy, and the revision of the theoretical and methodological principles of
economic and mathematical modeling in the context of the new economic paradigm
becomes especially relevant.

Analysis of recent research and publications. Economic science, since
the middle of the XVIII century, has never existed without a mathematical basis
(Kantorovich, 2010). The result of the rapid mathematization of economic research
in the 60s of last century was the question of creating a special field of knowledge
called «economic and mathematical methods» (Nemchinov, 1965, pp. 11-12). For
a long time, research by domestic and foreign scientists on this issue was conducted in
two areas: a detailed analysis of the problem of using classical mathematical tools in
basic economic research (Cherniak & Zakharchenko, 2018; Berezhnaja & Berezhnoj,
2007; Shyhun, 2007; Vlasiuk, 2011); confirmation of the adequacy of such tools to
the economic realities of today (Samoilenko, 2015; Borovska, 2018; Taleb, 2007;
Tarasevych, 2018; Umantsiv, 2019; Bazylevych & YI'yn, 2010; Peters, 2004). But
recently, the limitations of such research are realized and there is an illustration of the
possibilities of the modern mathematical apparatus for solving economic problems
(Vertelieva, 2019; Soloviov, 2015; Piddubna, 2017; Fadieieva, 2014; Vitlinskyi &
Skitsko (2013); Polovtsev, 2010). One of the most promising areas in economic
and mathematical modeling, able to take into account the instability, imbalance and
nonlinearity of the modern economy, is the synergetic direction. Some developments
on this issue are presented in a number of studies (Kniazevych, Kraichuk & Strilchuk,
2019; Derbentsev, 2010; Haken, 2005; Kapitsa, Kurdyumov & Malinetskiy, 2003),
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but a systematic methodological basis for the synergetic direction in economic and
mathematical modeling currently does not exist.

An objective of the paper is to identify contradictions in the use of classical
mathematical tools in economic research; revealing the essence of the synergetic
approach in economic and mathematical modeling as a promising area of research
of modern economic systems.

Presentation of basic material. The formation, development and current state of
economic theory is a process and result of the struggle of multidirectional scientific
schools ideas, where the object of research is the economics as the material basis
of society.

Initially, economic theory, like physics, revealing the laws of nature, claimed the
role of fundamental, universal knowledge, revealing the general laws of economic
growth and development, and in crisis and transitional states of society sought to
reach a new level of knowledge of the economic system, to find new methodological
approaches to solving current and promising, theoretical and practical problems. But
the object of study of physics and many other sciences is quite static in comparison
with the economics, which is characterized by a high degree of variability, uncertainty,
and complexity. Therefore, nowadays economic theory is a variety of directions and
schools, each of which gives its own vision of reality and its own recipes for solving
problems. Today’s fragmented economic science has largely lost both interest
and ability to analyze key economic problems and development trends of modern
societies. It means that economic theory is in crisis (Hrytsenko, 2018).

The crisis of economic theory means that it cannot fully perform its functions or
solve the tasks assigned to it using existing methods, that is, the crisis of a theory
is a crisis of its method. In such a period, the problem of modification or complete
change of the dominant paradigm is maturing in any science (Mazaraki, 2019;
Hrytsenko, 2019). Modern economic theory is dominated by the neoclassical
paradigm, the main tool for the analysis of which is the mathematical one. Speaking
about the crisis of economic theory, as a rule, they assume the crisis of neoclassicism,
which arose as a result of a one-sided application of this method (to the detriment
of the substantive side of the method).

In this regard, critics believe that formalism has led to the emasculation of the
essence of economic theory as a social science, replacing economic thought and the art
of economic policy with a dead, purely academic form of social mathematics. Indeed,
if we consider the real state of the economics from the point of view of the theory
fulfilling its practical and predictive functions, which are carried out not without the
help of the mathematical method, then the claims to this method are not groundless.
Economics has not yet developed methods that would lead to sustainable crisis-free
management and long-term forecasting of the economic system. The development
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of more sophisticated mathematical methods capable of adequately describing the
ongoing processes is, in our opinion, only at the initial stage. And it is connected, first
of all, with the formation of a new direction in economic science which is synergetics.

In response to criticism about the dominance of formalism in economic theory,
Weintraub offers a better understanding of the historical evolution of mathematics
and its application in economics (Weintraub, 2002; Rosser, 2003). Leont’ev (1990)
wrote that among other social sciences, economics has rightly come to be regarded
as primarily a quantitative science In this case, the methods of quantitative analysis
are not just a methodological technique used by the researcher: they themselves
are the subject of study.

In general, while agreeing with this approach, let us begin by considering the
evolution of mathematical methods in the history of economic thought. We find the
first ever application of the mathematical method in economic research in William
Petty. In the 70s of the X VII century he wrote the book «Political Arithmetic», which
can be considered the ancestor of statistics and econometrics. Petty (1940) explained
his approach as follows: «... instead of using only words in the comparative and
superlative degree and speculative arguments, [ embarked on the path of expressing
my opinions in the language of numbers, weights and measures ... using only
arguments coming from sensory experience, and considering only the reasons that
have visible grounds in nature». He demanded precise observation and calculation of
economic phenomena. In the «Treatise on Taxes and Duties» there is a characteristic
phrase that can be considered the motto of Petty’s entire theory: «The first thing to
do is to count ...». He introduced the method of abstraction into political economics,
when, abstracting from the external side of economic phenomena, from their
empirical description, thought deepens into their internal causal relationships, that
is, it learns the economic laws ruling the production of wealth.

Frangois Quesnay, a French economist and statistician of the 18th century, for
the first time in his «Economic Table» attempted to calculate the «annual income
and advances» of a country, similar to the calculations of GNP and NNP in modern
macroeconomic analysis. The use of mathematics in the works of these economists
can be attributed to the first stage of the mathematization of economics.

The second stage is associated with the emergence and development of the
marginalist mathematical school. The predecessor of marginalism, the French
economist Antoine Augustin Cournot, in his study of the mathematical principles of
the theory of wealth, first began to use mathematical techniques to derive economic
laws, and in particular, he formulated the law of aggregate demand, the theory of
monopoly pricing, the competitive mechanism and costs in strict mathematical
language. Cournot was the first to introduce the concept of «economic equilibriumy
into scientific terminology. Outstanding representatives of the marginalist school
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are L. Walras, K. Wicksell, W. Jevons, V. Pareto, F. Edjourt. They believed that
only with the help of mathematics it is possible to explain economic phenomena,
and economic science should take its rightful place along with the natural sciences.

As a result of the «marginalist revolution», an approach to the economics as an
equilibrium closed system was formed, where all its parts are interconnected, there
are no causes and effects, there is no primary and secondary (Lo, 2018). Moreover,
equilibrium is identified with economic statics, while dynamics is understood as
a temporary imbalance, during which the main postulates of the marginalist theory do
not work. The concepts of indifference curves and the core of the economic system
by F. Edjourt, the concept of multipurpose optimum by V. Pareto, and the model
of general economic equilibrium by L. Walras have entered into modern economic
science and are widely used in studies. The main achievements of this school are:
Slutsky’s consumer budget stability equation, the mathematical calculus of useful
labor costs taking into account Dmitriev’s intersectoral relations and his mathematical
analysis of the concept of marginal usefulness, the mathematical models of Stolyarov
and Tugan-Baranovsky, synthesizing the marginalist and labor theories of value.

The third stage of mathematization began in the second half of the 20th century.
If before the main mathematical apparatus were derivatives and equations, then at
this stage set theory, vector algebra, and operations research began to dominate.
The works of E. Domar, V. Leontiev, M. Morishma, H. Nikaido, J. von Neumann,
P. Samuelson, R. Solow, J. Tinbergen, R. Frisch, R. Harrod, J. Hicks, K. Arrow and
other foreign scientists gained fame and recognition.

This is the time for the recognition and wide productive application of the
mathematical method in economic theory. It was during this period that various
economic and mathematical models of game theory, econometric analysis, general
market equilibrium, economic growth, input-output balance, linear and dynamic
programming, optimal control, etc. were developed.

However, the mathematical formalization of economics is developing as
a contradictory process. This inconsistency is manifested primarily in the ambiguity
of the impact of formalization on the results of scientific research. The positive
consequences of the mathematization of economic science can be attributed to:

— precise and clear language of scientific communication, ensuring
communication between generations of the scientific community, which facilitates
the accumulation and augmentation of knowledge;

— the possibility of constructing, operating with idealized models of reality,
which allows us to highlight the main thing, more accurately describe the existing
patterns, strictly determine the structure of certain phenomena;

— the ability to see the features of commonality in dissimilar phenomena, that is,
to apply the same model to analyze various phenomena, changing only the notation
of symbols.
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If we systematize the negative aspects of mathematical formalization in economic
science, then they can be described boil in the following provisions:

— communication of scientists outside the neoclassical paradigm is difficult;

— there is an exaggeration of the meaning of the form to the detriment of the
content of economic arguments;

— there is a separation from reality, real economic problems and the loss of
economic content; the main task of economic science (which is understanding real
economic processes and developing economic policy measures) remains in the
background or is completely absent;

— the observed phenomena that are not subject to formalization are excluded
from the economic analysis;

— formalism does not bring new knowledge, but only allows one to interpret
the simplest of existing ideas, and this interpretation is in demand only by a narrow
circle of specialists.

These problems, especially communication between economists, generated by
mathematization can be solved provided a common view of the nature of complex
economic processes and phenomena is developed. And the study of such phenomena
needs the skills of dealing with modern mathematical methods, or at least the
knowledge of a concept about them. It is important for not only the researcher
benefits from knowledge and the ability to apply mathematical methods, but for
the entire economic theory as a whole. The contradictory results of formalism in
the performance by the economic theory of its explanatory, practical and predictive
functions are caused by the fact that economic processes and phenomena, as a rule,
are modeled and investigated using linear mathematical models.

They are a special case of non-linear models and consider and explain the
economic process only for a short period of time. In reality, however, most economic
phenomena, processes and systems are complex, and their study using nonlinear
mathematical theory is more adequate. Building and researching nonlinear models
that fit the real economics is a very laborious process. In it, the analysis of the
simplest linear models that do not have the ability to deeply investigate complex
phenomena can help to determine the direction of the search.

Today’s neoclassical economics is a world of models. The American economist
Krugman (2015), the Nobel Prize laureate in economics 2008, considers the future
economic science as a set of formal models that make it possible to reproduce
research results in a transparent form. As a rule, the verbal analysis is considered
an alternative to modeling as a research method. Krugman admits the verbal
expression of economic ideas, but only for the transmission of scientific results to
the public, and within science he does not recognize any other way of expression
than formal modeling. Apparently, the inconsistency of the process of mathematical
formalization of economic science is a particular manifestation of an objective
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fundamental contradiction between the method and the subject of research as
a whole, which has a global character and is inherent in any science.

On the one hand, this is due to the fact that social systems, including economic
ones, are complex developing systems in which the pace of change in modern
conditions has significantly accelerated. Therefore, the transformations in the object
of research, the complication of the processes occurring in it, require constant
improvement of existing and the creation of new methods of cognition.

Otherwise, the adequacy of understanding and theoretical substantiation of
reality may not be achieved. Also, cardinal qualitative changes in social systems
suppose revolutionary changes in the methods of cognition.

On the other hand, cognition in the social sphere has a reflexive character,
that is, the one who comprehends constantly influences the object of research, in
accordance with his understanding and vision of the surrounding reality. A person is
included in the system that he is studying; he actively interacts with other elements
of'this system. Therefore, the social system is strongly dependent on the activities
of people, on their level of consciousness and thinking, cultural and ethical values,
mentality. Reflexivity means that cognition supposes the existence of various
visions of the social environment, ways of ordering it, developing, improving, etc.
This is reflected in the pluralism of the worldview, scientific approaches, and real
social systems. Therefore, the adequacy of methods of scientific knowledge of the
social world is determined by that specific concrete reality that is being investigated.
Methods that are effective in some cases may be completely inapplicable in others.
This also applies to mathematical methods in economics.

Let’s analyze the Prospects for the development of mathematical methods in
economic science. The need of economic systems for long-term planning and
strategic management forces scientists-economists to turn to interdisciplinary
research carried out at the intersection of economics and other sciences. One of
these areas, which involves further strengthening the integration of economic
science and mathematics, is synergetic economics (Zang, 1999). As a special case
of the general theory of synergetics by Haken, it studies evolution and changes in
nonlinear unstable economic systems (Kolomiiets, 2020). A synergistic approach to
the study of the functioning, development, management, forecasting of economic
systems is based on the following provisions:

— the economics is a self-organizing system, a change in the state of which
is caused not only by the influence of the external environment, but also by the
interaction of the elements of the system with each other;

— the elements of the system are interdependent, therefore, management
decisions made in some areas of the system affect decisions made in other areas;

— the system is in equilibrium only for a short period of time, in a nonequilibrium
state it obeys laws of a nonlinear nature;
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— innonlinear systems, there is the so-called phenomenon of resonant excitation,
which, even being weak, leads to a better result than a strong, but not consistent
with the system impact;

— the task of state management of the economics in a situation of uncertainty
is to try to maintain the stability of the system, while simultaneously searching for
alternative ways to solve the problem.

In conditions of instability, the task of economic forecasting should take into
account the following points:

— it makes no sense to demand an accurate forecast for a long period of time.
We can only concider forecasts for a short period, about the presence or absence of
stable states of the economic system. The forecasting strategy involves identifying
the main parameters of the system and their combinations necessary to get to the
desired limiting state;

— forecasting is not predicting future events, but identifying emerging problems
and finding possible ways to solve them.

In fact, we are talking about the formation of the forecasting technology as
an iterative process, at each step of which the prediction technique is adjusted.
This technology supposes the availability of access to reliable information, the
construction of adequate models, the training of specialists in modeling and
forecasting (Kuznecov, 2020) .

The modified paradigm of postneoclassical economic theory should make its
main object of study the economic system as a complex, open, nonlinear, self-
organizing, nonequilibrium, unstable system (Yakimtsov, 2018). It is supposed to
study such systems using the latest mathematical tools of economic synergetics,
developed in such areas as catastrophe theory, chaos theory, cellular automata
theory, wavelet analysis, fractal geometry, neural networks, fuzzy logic. The existing
classification of the methods looks like this:

— principles of economic and mathematical methods: theory of economic and
mathematical modeling; theory of statistical modeling; theory of optimization of
€conomic processes;

— mathematical statistics: sampling method; correlation analysis; regression
analysis; analysis of variance; multivariate statistical analysis; factor analysis;
index theory;

— econometrics (mathematical economics): the theory of economic growth;
theory of production functions; intersectoral balances; national accounts; analysis
of demand and consumption; regional and spatial analysis; global modeling;

— methods of making optimal decisions: mathematical programming; branch and
bound methods; network management methods; theory and methods of inventory
management; queuing theory; game theory; decision theory; scheduling theory;
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— models of a competitive economy: models of free competition; capital cycle
models; models of monopoly, duopoly, oligopoly; indicative planning models;
models of international relations; models of the theory of firms;

— economic cybernetics: systems analysis of the economics; theory of economic
information; theory of control systems; theory of information economic systems;
information technology in economic management; theory of simulation modeling
of the economics; business games; expert systems.

Conclusions. The modern mathematical theory of economic synergetics deals
with the transition from quantitative to qualitative. It builds and explores models
that describe the processes of transition of slow, gradual, quantitative changes
into fundamental, qualitative ones. This suggests that quantitative and qualitative
methods act in dialectical interconnection and interaction. Therefore, claims to
mathematical methods that they are not able to cover and describe qualitative
processes in the economy are losing their relevance. Mathematical methods become
capable of investigating qualitative phenomena, due to which the boundaries of
their application expand.

But despite the fact that mathematics is an exact science, we should not expect
accurate economic forecasts and recipes for effective management of economic
systems from its methods. Mathematical methods can only give recommendations
for controlling the behavior of the system and indicate the causes of certain processes
and phenomena.
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JI. 1. PUJIATOBA

KaHIuIaT GU3UKO-MaTeMaTH4YeCKUX HAyK, IOLEHT, IOLEHT Ka(eapbl HHHOPMaLOHHbBIX
TEXHOJIOTUI 1 MaTeMaTH4eckoro MOJIETMPOBaHUs XapbKOBCKOTO HAIlMOHAIBHOTO YHUBEP-
cuteta umeHu B. H. Kapasuna, Ykpauna, r. XapbkoB

0.B. KOP’KOBA

cTapiuuii npenoxasarens Kadeapsl HHPOPMALMOHHBIX TEXHOJIOIUH U MaTeMaruiec-
KOTO MOJETUPOBAaHU XaphbKOBCKOTO HAIIMOHAJIHHOTO yHHBepcutera uMeHu B. H. Kapa-
3UHa, YKpauHa, I. XapbKOB

MATEMATHYECKUW NHCTPYMEHTAPUI B S KOHOMUYECKHNX
NCCIIEAOBAHUAX: KOHLHEIITYAJIBHBIE TPAHC®OPMAIINHU
B IIEPUO/I ITAPAJIMTMAJIHBIX U3MEHEHUI

B ctathe paccMOTpeH MpoIece SBOJIONUHN U MEPCIIEKTUBBI MATEMATHUECKUX METOIOB
1 MOJEJIE B SKOHOMMYECKUX HUCCIeN0BaHUAX. [IpoaHan3upoBaHbl IPEUMYLIECTBA
Y BBISIBJIICHBI HEJIOCTATKU MaTeMaTHUeCKoW (popMau3alfiy B YCIOBUSX HOBOM SKOHOMHU-
geckod mapanurmMel. O00CHOBaHa HEOOXOAUMOCTh MTONCKA MPUHITUITHAIBHO HOBBIX
HAay4YHBIX ITIOAXO0B, CHOCO6HI)IX O6CCH€‘II/ITI) AaI€KBATHOCTHb DKOHOMHUKO-MAaTEMATHUYCCKUX
MoyIeJiei TIPH UCCIICIOBAHUH COBPEMEHHBIX COIMATLHO-9KOHOMUUECKHUX CHCTEeM. PackpbiTa
MEPCIIEKTUBHOCTh CUHEPIETHUECKOIO HAMPaBJICHUs KaKk 0a30BOr0 HAIIPABJICHUS B COBpE-
MEHHOM SKOHOMHKO-MaTeMaTHYEeCKOM MOJICITHUPOBAHUM; IOKA3aHO, YTO €T0 JlabHENIIee
pasBuTHE TpeOyeT NMPUMEHEHHsT HOBOTO MaTeMaTHYeCKOTO0 HHCTpyMeHTapus. [IpuBeneHa
KJIACCU(DUKAIIHMS MATEMAaTUICCKIX METOJIOB M MOJICJICH, KOTOPhIE HEOOXOIMMO BKJIFOYHUTH
B CHHEPreTHYeCKOE HANPABICHNE YKOHOMUYECKUX UCCIICIOBAHHIA.
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KuroueBble cj1oBa: MaTeMaTHYECKHAE MCTOJABI U MOJACIIN, MaTEMaTNYCCKas Q)OpMaHI/I-
3a1usl, YKOHOMUYECKHE HCCIIEIOBAHMS, SKOHOMUYECKasl apagurmMma, CHHEpreTuuecKoe
HAIpPaBIICHUE UCCIIEI0BAHUM.

JI. 1. ®IJTATOBA

KaHIuaaTka (i3uKko-MaTeMaTHIHUX HayK, TOTICHTKA, JOIeHTKa Kadenpu iHhopMaIini-
HUX TEXHOJIOT1H Ta MaTeMaTHYHOTO MOJIEIIOBaHHs XapKiBCHKOTO HalliOHAJIBHOTO YHiBEp-
curety imeni B. H. Kapasina, Ykpaina, M. Xapkis

O.B. KOP’)KOBA

cTapiua BUKIagayka kadeapu iHGopMaLiiHUX TEXHOJIOTIH Ta MaTeMaTUIHOTO MOJIe-
MoBaHHS XapKiBChKOTO HallioHaIbHOTO YHiBepcutety imeHi B. H. Kapasina, Vkpaina,
M. XapKiB

MATEMATHYHWUN IHCTPYMEHTAPIA B EKOHOMIUHUX
JOCAIKEHHAX: KOHUENTYAJbHI TPAHC®OPMAIIIT
B IEPIOJ TAPAIUTMAJIBHUX 3MIH

IMocTranoBka npodsiemu. Ha moyaTky HOBOrO TUCSIUOJITTS B yMOBaxX HECTaOIbHOCTI
COIATbHO-EKOHOMIYHOTO PO3BUTKY (DOPMYETHCS IPUHITUIIOBO HOBA EKOHOMIYHA CHCTEMA,
MIPUCKOPIOIOTHCS NapaJuTrManbHi 3pYLICHHS B eKOHOMI4HIN Hay1i. CBOEIO 4eprolo, 1e BU-
Marae HecTaHIapTHUX ITiJIXO/iB 10 TOOY/I0BH EKOHOMIKO-MaTeMaTHIHUX MOJIeIIeH Ta Tmiji-
TBEPJUKECHHS iX aJIeKBaTHOCTI, a MEePETIsi TeOPETUKO-METOOTOTIYHIX 3acal EKOHOMIKO-
MaTeMaTUYHOI'0 MOJICJIFOBAHHS B KOHTEKCTI HOBOI €KOHOMIYHOI mapajaurMu HaOyBae
0COONHMBOI aKTyaIBHOCTI.

AHaJTi3 0CTaHHIX TOCTiTKeHb i myOJikaniii. TpuBanuii yac 10CIiKEHHS BITYU3HS-
HUX Ta 3apyODKHHX HAyKOBIIIB IPOBOIMIIKCS 3a JBOMA HampsMaMu: JAE€TaIbHUN aHali3
pOOIeMH 3aCTOCYBaHHS KIIACHYHOTO MATEeMaTHYHOTO IHCTPyMEHTapito B (pyHIaMEeHTalb-
HUX SKOHOMIYHUX JIOCITIJPKEHHSIX; T1ITBEPIKCHHS aJICKBaTHOCTI TAKOTO THCTPYMEHTAPIt0
E€KOHOMIYHHUM peatisiM ChorofieHHs. OCTaHHIM 9acoM yCBiTOMITIOETHCS OOMEKEHICTh TAaKHX
JIOCITI/PKEHb 1 BiJIOYBAEThCS LIFOCTpALlisi MOXKIIMBOCTEH CYy4aCHOTO MaTEMaTUYHOTO arapa-
Ty JUIsl BUPILIIEHHS €KOHOMIYHUX 1pooieM. OHIM 13 HalO1IbII TepCTIeKTUBHUX HATIPSMIB
B €KOHOMIKO-MaTeMaTHYHOMY MOJICTFOBaHHI, 3/IaTHAX YPaxyBaTH HECTAOLIbHICTh, HEPIBHO-
Ba)KHICTh Ta HENIHIHHICTh Cy4yacHOI €eKOHOMIKH, € CHHEPTeTUYHNHN HAIpsIM, ajle CUCTEeM-
HOTO METOIOJIOTIYHOTO MIATPYHTS ISt HOTO 3aCTOCYBAaHHS Ha JaHWW Yac HE iCHYE.

@opmyaBaHHS Hijieil. MeToro cTaTTi € BUSBICHHS CYIEPEUHOCTEH TPU 3aCTOCY-
BaHHI KJACHIHOTO MAaTEMaTHIHOTO IHCTPYMEHTAPII0 B €KOHOMIUHUX MOCTIHKCHHIX Ta
PO3KPHUTTS CyTi CHHEPI€THYHOTO IMiZXO1y B EKOHOMIKO-MaTeMaTHYHOMY MOJEIIOBaHHI SIK
MEPCIEKTUBHOTO HANPSIMY JOCIIHDKEHHSI CYYaCHUX €KOHOMIUYHHMX CHCTEM.

Bukian ocHoBHOTO MaTepiaiy. Y cydacHiil eKOHOMIUHIH Teopii JOMiHy€E HEOKIacHd-
Ha Mapagurma, OCHOBHHM iHCTPYMEHTOM aHali3y siKoi € MaremMatuuHuii. OnHak Matema-
THYHA (hopMaTizamisi eKOHOMIYHOT HAyKH PO3BUBAETHCS K CyIepewINBHH mporiec. Ls
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CYIIEPEWIHBICTD MPOSBISETHCS MEPEIYCiM Y HEOTHO3ZHAYHOCTI BITUBY MareMaTHYHOT
(dhopmartizailii Ha pe3yJbTaTH HAYKOBHUX JOCIIJKCHb.,

J10 MO3UTHBHUX HACIIJIKIB MaTeMaTn3ailii eKOHOMIYHOI HAyKHd MOXKEMO BiJIHECTH:

— YyHiBepcaJbHy MOBY CITUIKYBaHH, 110 3a0€3Meuye KOMYHIKalilo TOKOJIiHb HAYKOBOT
CHIJIBHOTH, a i€, CBOEIO YEProOI0, MOJIETIIyE HAKOIMYEHHS 1 301/IbIIEHHS 3HAHb;

— MOXJIMBICTH KOHCTPYIOBAHHSI, OTICPYBAHHS i7IeaTi30BaHUMH MOACIISIMH JIHCHOCTI,
110 JTO3BOJISIE BUIUTATH TOJIOBHE, OUTBIIT TOYHO OMUCATH 3aKOHOMIPHOCTI, IO iICHYIOIOTH,
CYBOPO BU3HAYHUTH CTPYKTYPY THUX YW HIIUX SBHILL;

— MOXJIMBICTH OOAYHUTH CIIJIbHI PHCH PI3HOPIIHUX SBUIL, TOOTO 3aCTOCOBYBATH OTHY
i Ty caMy MOzeNb y Pi3HHUX 3a/1a4ax, 3MiHIOIOUH JIMIIE TTO3HAYESHHS! CHMBOJIIB.

S0 crucTeMaTn3yBaTH HETaTUBHI CTOPOHHM MaTeMaTHdHOI (hopMaiizallii B cydacHii
€KOHOMIYHIH HayIli, TO BOHH 3BOJATHCS JO TAKUX MOJIOKEHB:

— KOMYHIKaI[If0 BICHUX 32 MEKaMU HEOKIACUYHOI NapaJInTMHU YTPYIHEHO;

— BigOyBalOThCS BiIPHB BiJl peaIbHUX €KOHOMIYHUX MPOOJIEM 1 BTpaTa eKOHOMIYHOTO
3MICTY: OCHOBHE 3aBJaHHSI EKOHOMIYHOI HAYKH — PO3YMiHHS peaJlbHUX €KOHOMIYHHUX MPO-
IIeCiB 1 po3poOICHHS 3aX0/IiB eKOHOMIYHOI MOJITHKH — 3aJIMIIAE€THCS HA 33JHBOMY IIIaHi
a00 30BCIM BiJICyTHE;

— 3 EKOHOMIYHOTO aHai3y BHKIIOUAIOTHCS SIBUIA, K1 HE ITiIATAI0Th MaTeMaTHIHIH
(dhopmastizartii;

— MareMaTU4Hu# popMani3M He IPUHOCUTH HOBOTO 3HAHHSI, a JIUIIIE JO3BOJISIE IHTEP-
MpeTyBaTl HAWMPOCTIIIi 3 HAsIBHUX 1AeH, MPUUOMY ISl iHTepIIpeTallist 3aTpedyBaHa JIUIIe
BY3bKHM KOJIOM (paxiBIIiB.

Taki cyniepedrocTi chopMyBasucs B pe3yabTaTi MaTeMaTHYHOTO TiAX0My 10 €KOHOMi-
KM AK pIBHOBa)KHOI 3aKPUTOI CHCTEMH, /i€ BCi il YaCTHHH B3a€MOIIOB’A3aHO, TPHIOMY
piBHOBara OTOTOXKHIOETHCS 3 EKOHOMIUHOIO CTaTUKOIO, IMHAMIKA K PO3YMIETHCS SIK THM-
4acoBe MOPYIICHHs PIBHOBArd. AJie Ha 3JiaMi TUCSYOJIITh B CKOHOMIYHIM HayIli BiIOyBa-
€THCS MIOLITYK HOBOI MapaJurMy — L€ MOIITOBX ISt MoAM(iKalii 1 BIOCKOHaJIeHHS 1 Mare-
MaTHYHOTO iHCTpyMeHTapiro. MaremaTnyHa opmalizallis eKOHOMIYHHX 3a7a4 B YMOBax
TapagurMajibHUX 3pYIICHL MOBUHHA 0a3yBaTHCS Ha TaKUX MOCTYJIaTax: HECTAOUIbHICTD,
HEPIBHOBAXHICTH Ta HEJHIHHICTh Cy4yacHOi EKOHOMIKH.

[Touryk HOBITHBOTO MaTEMaTHYHOTO IHCTPYMEHTAPIIO, SIKMI BpaXOBYBaB OU Taki 0C00-
JUBOCTI, BiOyBa€eThCs 3a OaraTbma HampsiMamMu, aje HalMepCIeKTHBHIIINM, Ha Hally
IOYMKY, € CHHEPIeTUYHUH, CKIaJHUKAMH SIKOTO € Teopist KaracTpod, Teopis Xxaocy, Teopis
KIIITHHHUX aBTOMATiB, BEWBJIET-aHaJi3, (hpaKTaIbHa TeOMETpis, HEHPOHHI MEepeXKi, HediTKa
norika. Kimacugikariiss MaTeMaTHIHUX METOJIIB CHHEPTETUIHOTO HAIIPSIMY BHUITISIAE TaK:

— TPUHIAIN €KOHOMIKO-MaTeMaTHIHUX METOJIIB: TEOPis EKOHOMIKO-MaTeMaTHYHOTO
MOJICJTFOBAHHSI;, TEOPisl CTATUCTUYHOTO MOJICITFOBAHHS, TEOPisl ONTHMI3allil eKOHOMIYHUX
IIPOIIECIB;

— MaTeMaTHUYHa CTaTUCTHUKA: BUOIPKOBHIA METOT; KOPEIAIIMHNN aHai3; perpeciiHuit
aHaJIi3; TUCTIEpCIHHNI aHai3; 6araToBUMIPHHA CTAaTUCTUIHUN aHali3; (PaKTOPHUH aHai3;
Teopis 1HAEKCIB;
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— EKOHOMETPHKA: TeOpiss eKOHOMIYHOTO 3POCTaHHS; TEOpisd BUPOOHUYMX (PYHKIIIi;
MDKrajty3eBi OajaHCH; HallloHaIbHI PaXyHKH; aHai3 IOMUTY 1 CTIOKUBAHHSL; periOHATbHUN
1 IPOCTOPOBHI aHai3; III00aThLHE MOJICITIOBAHHS;

— METOJH NPUHHATTS ONTUMAJIBHHX PillIeHb: MaTeMaTHYHE IPOrpaMyBaHHs; MepesKe-
Bl METOAM YIIPABIIHHS; TECOPIs 1 METOIH YIIPABIIHHS 3amlacaMi; TeOpisl MacoOBOTO 00CITy-
TOBYBaHHSI; TEOPisl irop; Teopist pillieHb; TEOpist PO3KIaIiB;

— MOJeIT KOHKYPEHTHOT eKOHOMIKH: MOJIETTi BUTBHOT KOHKYPEHIIIT; MOJIEN ITUKITYy 000-
POTY KariTaiy; MOJiel MOHOIIOMIT, OJIIrOMOJIil; MOJIEII 1HINKATUBHOTO TUIAHYBAaHHS, MO-
JieTi MDKHapOIHUX BiIHOCHH; Mol Teopii ipM;

— EKOHOMiYHa KiOepHEeTHKa: CUCTEeMHHUH aHaji3 eKOHOMIKHU; Teopisi eKOHOMIYHOT 1H-
(hopmariii; Teopist KEpyIOUHUX CUCTEM; Teopis iHPOPMAITHIX eKOHOMIYHUX CHUCTEM; iH-
(dbopmaliiiHi TeXHOJIOTIi B yNpaBliHHI EKOHOMIKOIO; TE€OPisl iMiTaliiHOTO MOJEIIOBAHHS
€KOHOMIKH; JTIJIOBI iTpH; €KCTIEPTHI CUCTEMH.

BucHoBku. CHHEPreTHUHUI HAMPSM MAaTEMAaTUYHOTO JOCTIKCHHS — 11€ TIOTYXHUM
IHCTpyMEHTapiii, 3AaTHUI ypaxyBaTh OCHOBHI OCOOIMBOCTI PO3BUTKY Cy4aCHOI EKOHOMi-
K#. XapaKkTEepHOIO PUCOI0 TAKOTO IHCTPYMEHTApIIO € Te, 10 BiH 3aliMacThCs aHai30M
Mepexo/y KUTbKICHOTO B SIKiCHE: Oyaye ¥ JOCIHIKy€e MONENi, y SKUX OMUCYIOTHCS TPO-
LIECH MIePEXO/Ty OBLUTBHUX, IOCTYTIOBHX, KUTbKICHHUX 3MiH Y JIOKOPiHHI, sikicHi. L{e roBopHuTh
PO Te, 110 CyYacHi MaTeMaTHYHI METO/IN CTAFOTh 3IaTHUMHU JOCIIHKYBATH 1 SKiCHI SIBHIIA,
3aBJISIKM YOMY MEXi IXHBOTO 3aCTOCYBaHHS PO3IIMPIOIOThCS. ToMy HaiicyTTeBimia mpe-
TEH315 10 MaTeMaTHYHUX METOAIB — 110 BOHU HE 3[aTHi OXOIUTH W ONMHCATHU SAKIiCHI IPO-
[IECH B €KOHOMIIIi, BTpada€e CBOIO aKTYaIbHICTb.

AJe, He3BaXKAIOUM Ha Te, 1[0 MaTeMaThuKa — TO4YHa HayKa, He BapTo YeKaTH Bix ii Me-
TOJIIB TOYHIX €KOHOMIYHUX IIPOTHO31B 1 PEeLenTiB €(pEeKTUBHOTO YIPaBIIiHHSA €KOHOMIYHHU-
MU cucTeMaMi. MareMaTHuHi METOIU MOXKYTh JIMIIE 1aTH PEKOMEHAALIT UIsl YIpaBIiHHS
MTOBEIHKOIO CHCTEMH 1 BKa3aTH HA MPUIHHH THX YH IHITUX MIPOTICCIB 1 SBHIII.

KopoTtka anoraumist 10 cTarTi

VY crarTi pO3mISTHYTO MPOIIEC €BOIOIIT Ta IEPCIEKTHBY MaTEeMaTHIHUX METOIIB 1 MO-
JieJiel B CKOHOMIYHHX JIOCHIJKeHHX. [[poaHaii3oBaHo mepeBary Ta BUSBICHO HEIOJIKH
MaTemMatn4yHoi (hopMarizamii B yMoBaX HOBOI eKOHOMIYHOI mapagurmMu. OOTrpyHTOBaHO
HEOOXIHICTh MOIIYKY MPUHIIMIIOBO HOBUX HAYKOBHUX ITiJIXOJIB, 3/[aTHUX 3a0€3MCUUTH
a/IeKBaTHICTh €EKOHOMIKO-MaTeMaTHYHUX MOJIEIIeH IIPH JO0CIIKEHH] Cy4YacHHUX COIIaTbHO-
EKOHOMIYHHX cHCTeM. PO3KPUTO EPCIIEKTHBHICTH CHHEPTETHYHOTO HAMIPSMY SIK 0a30BOTO
HampsiMy B Cy4aCHOMY €KOHOMIKO-MaTeMaTHYHOMY MOJEIIOBaHHI, TOKa3aHo, 0 HOTro
MOJIANIBIINI PO3BUTOK BUMArae 3aCTOCYBaHHsI HOBITHOI'O MaTeMaTHuYHOIO iHCTpyMEHTa-
pito. HaBeneno kiacudikallito MaTeMaTHYHUX METOIB Ta MOJIENIEH, sIKi He0OXiTHO BKJITIO-
YUTH JI0 CUHEPI€TUYHOTO HAIIPSIMY €KOHOMIYHUX JIOCIII/HKEHb.

KuarouoBi ciioBa: MmaremaTnyHi METOM Ta MOJIEIi, MaTeMaTndHa (popmMasizallisi, eKo-
HOMIYHI TOCHIPKEHHS, EKOHOMIYHA IMapagurMa, CHHEPTETHIHUA HATIPSIM JTOCITKCHb.
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