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ECONOMIC SCIENCES

THE ROLE OF FISCAL POLICY IN ECONOMIC REGULATION
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This article analyzes the current state of the economy of the Republic of Azerbaijan and its fiscal policy.
Alongside comparative analysis, the study utilizes a historical research methodology and conducts investigations.
Additionally, specific analyses related to Azerbaijan in the Economic Freedom Index are included.
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Introduction

Under the conditions of a market economy, the
primary task facing the Republic of Azerbaijan is to es-
tablish a truly democratic legal state based on diverse
and equal rights for ownership and entrepreneurship,
aligned with the progressive trends in the development
of global states. Ensuring this balance in a globalized
world is indeed a highly complex economic challenge.

In the modern economic environment, the goal is
to create an efficient economy in the country by ad-
vancing production and its structure, based on high
technology and techniques, in a manner that can meet
the social and cultural needs of the population while
improving the material interests of the citizens. Natu-
rally, the role of the state in ensuring the normal func-
tioning of the economic system is invaluable. The in-
teraction between the state and the economy is one of
the fundamental issues. Based on global experience, the
state’s influence on the economy is implemented in
three main directions:

— Implementing an intervention policy corre-
sponding to the adverse effects on the economy;

— Attempting to subordinate the economy to state
control;

— Hindering economic development, thus causing
deformations.

Considering the above points, it can be stated that
state intervention in the economy can lead to either neg-
ative or positive trends in the economic development of
any country. In the modern context, states predomi-
nantly favor the third approach.

It is more appropriate to determine the role of the
state in a market economy by distinguishing three pos-
sible types of state activities. These functions primarily
include increasing efficiency, ensuring equity, and
stimulating macroeconomic stability and growth. In-
creasing efficiency refers to addressing negative mani-
festations arising from the natural development of the
market economy, such as environmental pollution, mo-
nopolization, and similar issues. As Adam Smith stated,
the advantages of the market mechanism are realized
only when perfect competition is established. The ex-
istence of such a condition ensures that all goods and
services are exchanged in the market at their true value,

preventing any buyer or seller from influencing market
prices or the market as a whole.

Since monopoly—a process contrary to competi-
tion—has a profoundly negative impact on economic
efficiency, combating it holds significant importance in
modern state economic policy. The antitrust legislation
first adopted in the United States was later implemented
in unique forms across various countries. In the Repub-
lic of Azerbaijan, there is antitrust legislation as well as
laws on competition, and to ensure the implementation
of these laws, a special institution—the State Antimo-
nopoly Policy and Support for Entrepreneurship Com-
mittee—operates. The main duty of this state body is to
strengthen perfect competition and ensure the operation
of the “invisible hand” in the economy. Such a mecha-
nism, in turn, ensures the efficient use of resources and
brings the economy closer to its production possibilities
frontier. By ensuring that all economic sectors operate
within the framework of perfect competition, the state
creates conditions for markets to produce all the goods
needed by society using the highest technologies and
minimal resources.

However, fulfilling this task is complicated by the
fact that the main characteristics of the market economy
do not align with the criteria of perfect competition.
The primary factors causing this mismatch include im-
perfect competition (e.g., monopolies), externalities
(e.g., environmental pollution), and the need to ensure
public welfare (e.g., national defense), all of which lead
to the wastage of society’s material wealth in various
ways. In such a situation, only the power of the state
can ensure the simultaneous and optimal resolution of
all problems.

It should be noted that the foremost factor reduc-
ing market efficiency is imperfect competition or mo-
nopoly. While in a perfect competition environment no
firm can significantly influence market prices, monop-
olistic conditions dictate the opposite. For example, if a
telephone company or a labor union can influence tele-
phone service or labor markets, respectively, it indi-
cates the existence of a monopoly, regardless of
whether it is accompanied by positive or negative out-
comes. In cases where monopolization is inevitable and
cannot be eliminated, the state strives to neutralize its
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negative effects through direct intervention. Through-
out the 20th century, most states pursued strict inter-
vention policies to mitigate the consequences of imper-
fect competition. This primarily manifested in the reg-
ulation of prices and control over the income of monop-
olies.

Another issue that attracts significant attention
from the state in a market economy is externalities. As
technology and innovation advance, the scale of nega-
tive externalities the state has to address expands. Due
to overall development, the volume of harmful products
such as energy, chemicals, and other hazardous materi-
als continuously increases, which makes combating
these problems more challenging, including addressing
the growing threat of environmental pollution. Solving
such global problems requires not just the efforts of in-
dividual states but the combined efforts of all countries
worldwide.

From this perspective, state regulation focuses sig-
nificantly on addressing the negative externalities of
production, such as water and air pollution, destructive
use of natural resources, toxic waste, dangerous drugs,
radioactive materials, and so on. All similar state ef-
forts, from implementing safety measures in automo-
biles to regulating nuclear testing, ultimately serve one
purpose: to enhance the general welfare of society, in-
cluding economic well-being.

To fulfill its important responsibilities, the state
must possess substantial financial resources. Taxes
serve as the primary source of such resources. By ad-
justing tax rates for different incomes, offering tax in-
centives, and lowering the minimum levels of taxation,
the state influences the economic cycle and seeks to en-
sure high rates of growth. One of the main tendencies
of a market economy is the existence of a mechanism
for distributing income based on the principles of social
justice and equity. Earlier, the irreplaceable role of the
state in efficiently utilizing the material and intellectual
resources of society and ensuring the economy operates
at its maximum production capacity was explained.
However, even when such a condition is fully estab-
lished, the state alone can ensure that the market econ-
omy operates on the basis of social equality.

The issue lies in the fact that numerous factors in-
fluence income—natural talent, education, inheritance,
luck, as well as distortions in governance, such as cor-
ruption and organized crime—which contribute to in-
come inequality. It should be noted that transfer pay-
ments provided by the state to the elderly, disabled, un-
employed, and other disadvantaged individuals are one
of the key factors in ensuring a fair distribution of in-
come. Another method includes state subsidies to low-
income groups, as well as grants in the areas of food,
housing, and healthcare. Although such subsidies are
relatively small compared to total income, they are ac-
companied by noticeable changes in the social and ma-
terial security spheres.

Despite the extensive scope of the state’s interven-
tion in the economy, the free play of forces continues
to give rise to chronic issues. Problems such as infla-
tion, unemployment, and production crises, which ac-
company market economies, have only lost their sever-
ity in recent decades under the influence of comprehen-
sive state economic policies.

A Theoretical Perspective on Fiscal Policy in
the Creation of the Public Sector

As society developed, the role and functions of fi-
nance, taxation, and the budget in societal life changed.
The comprehensive theoretical substantiation of fi-
nance, taxation, and the budget is a relatively recent
phenomenon. Before the 17th century, all concepts
about finance, taxation, and the budget were random
and unsystematic, making it impossible to regard them
as serious theoretical works. Over time, the transfor-
mation of temporary and extraordinary taxes into regu-
lar and general payments led to their rejection by the
population. Such a situation required financial science
to theoretically justify taxation.

The main theories of fiscal policy emerged from
the 17th century onward as reviews of important eco-
nomic principles. In economic literature, these are re-
ferred to as “general fiscal policy theories.” The main
directions of these theories were shaped under the in-
fluence of societal economic development. Generally,
fiscal policy theories refer to a system of knowledge
about the essence and nature of finance, taxation, and
the budget, as well as their place, role, and significance
in society. In other words, fiscal policy theories reflect
various models for organizing the state’s financial, tax-
ation, and budget systems.

In a broader sense, fiscal policy theories encom-
pass both general scientific and theoretical research
(general theories of finance, taxation, and budgets) and
specific issues of taxation (specialized tax theories).
Theories addressing the ratio among different types of
taxes, the number of taxes, tax rates, and so on are
called specialized tax theories. The theory of a “Unified
Fiscal Policy” can be cited as an example of these spe-
cialized fiscal policy theories.

Thus, while general fiscal policy theories deter-
mine the overall purpose of taxation, finance, and the
budget, specialized fiscal policy theories scientifically
explain which types of taxes should be applied and their
structure.

General Fiscal Policy Theories

One of the earliest general fiscal policy theories is
the exchange theory. This theory is based on the recip-
rocal nature of taxation. The essence of the theory lies
in the idea that taxpayers receive protection from exter-
nal attacks and are provided with stable public condi-
tions in exchange for the taxes they pay. This theory is
only valid for the Middle Ages when military and legal
protection was directly provided in exchange for taxes
and fees. In such conditions, the exchange theory for-
mally reflected the existing relationships.

During the Enlightenment, a variation of the ex-
change theory, known as the atomist theory, emerged.
Its proponents included French Enlightenment thinkers
like Sebastien Turgot, who developed the public ex-
change theory, and Charles Montesquieu, who pro-
posed the social contract theory. According to this the-
ory, taxation is the result of a contract between the state
and its citizens. Taxpayers, in exchange for protection,
public order, and other such services, pay taxes to the
state. Just as no one can refuse the services provided by
the state, no one can opt out of paying taxes. Such a
contract is beneficial for citizens, as even the weakest
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state can protect its citizens better and more cost-effec-
tively than individuals can protect themselves inde-
pendently. This perspective was supported by the Eng-
lish philosopher Thomas Hobbes and French thinkers
like Butler and Honore Mirabeau.

In the first half of the 20th century, Swiss econo-
mist Jean Charles Léonard de Sismondi, in his work
“New Principles of Political Economy,” argued that
taxes should be seen as the price paid by citizens for the
services they receive from the state. The modern ver-
sion of Sismondi’s exchange tax theory forms the basis
of contemporary exchange theories. During the same
period, another theory emerged that viewed taxes as in-
surance premiums. Proponents of this theory included
French statesman Adolphe Thiers and English econo-
mist John Ramsay McCulloch. According to them,
taxes are insurance premiums paid by citizens to the
state in case of risks like war, fire, or theft. However,
unlike real insurance, taxes are not paid to receive com-
pensation when risks occur but to finance the govern-
ment’s expenses for national defense and public order.

The insurance idea, which underpins this theory,
can only be valid if the state undertakes the obligation
to pay compensation to citizens in case of risk. For ex-
ample, in Russia, under the “On Property in Russia”
law of December 24, 1990, damages caused to property
owners by criminal acts could be compensated by the
state based on a court decision. However, this obliga-
tion was not directly linked to taxation and was effec-
tively discontinued after Russia introduced a new tax
system in 1992,

Thus, while the state’s obligation to compensate
for damages was established in Russian legislation, it
was related more to political objectives than to taxation.

Classical Tax Theory

This theory was developed at a high scientific
level and is associated with the names of English econ-
omists Adam Smith, David Ricardo, and their follow-
ers. Proponents of this theory viewed taxes as a type of
state revenue that should cover government expendi-
tures. Consequently, other roles of taxes, such as eco-
nomic regulation, insurance payments, or service fees,
were not considered.

This position was developed by Adam Smith and
was based on the theory of market economy. In a mar-
ket economy, meeting individual needs is ensured by
granting economic and operational freedom to individ-
uals. Adam Smith opposed the centralized management
of the economy. He argued that the market economy
has its own laws and that all processes occurring in the
economy are subject to these laws. In his work “The
Wealth of Nations,” Adam Smith thoroughly analyzed
the laws of the market economy and demonstrated that
free competition, which is one of the main attributes of
the market, leads prices to increasingly align with pro-
duction costs. This, in turn, optimizes the allocation of
resources within sectors.

Smith believed that the state should ensure the de-
velopment of the market economy by protecting prop-
erty rights. To perform these functions, the state re-
quires appropriate resources. In a market economy, the
share of direct state revenues (from state-owned prop-
erties) significantly decreases. As a result, tax revenues

become the primary source for covering state expendi-
tures. Regarding other expenses, such as the construc-
tion and maintenance of roads or the operation of judi-
cial institutions, Smith argued that they should be fi-
nanced by fees paid by interested individuals. He also
believed that taxes are non-compensatory by nature,
and thus fees and charges cannot be considered taxes.

Polish economist Marie Esprit Léon Walras, a rep-
resentative of classical theory, argued that the sole pur-
pose of taxes is to finance state expenditures. The con-
cept that taxes serve as a means to fill the state treasury
is linked to the “night-watchman state” concept. How-
ever, the development of economic relations led to the
transformation and softening of this theory.

Proponents of neoclassical tax theory, while not
denying the impact of taxes on the economy, argued
that taxation must be carefully considered to avoid dis-
rupting economic processes. It is evident that classical
theory does not hold up entirely, as it is practically im-
possible to channel one-quarter of the gross national
product into the budget without causing serious eco-
nomic consequences. Tax collection limits citizens’
purchasing power, reduces entrepreneurs’ investment
opportunities, and indirect taxes raise product prices,
negatively affecting consumption. All of this demon-
strates that taxation significantly influences many eco-
nomic processes in society.

Keynesian Tax Theory

One of the most important economic theories in
the field of taxation is Keynesian theory. This theory
was developed by English economist John Maynard
Keynes. The main idea of this theory is that taxes are a
key tool for regulating the economy and that it is im-
possible to develop the economy without them. Ac-
cording to Keynes’ ideas, expressed in his book “The
General Theory of Employment, Interest, and Money,”
economic growth depends on monetary savings under
conditions of full employment. However, achieving full
employment is practically impossible. In such circum-
stances, large savings become a passive source of in-
come and, since they are not invested in production,
they hinder economic growth. To eliminate these nega-
tive effects, savings must be collected into the budget
through taxation.

Monetarist Tax Theory

The monetarist tax theory, proposed by Chicago
University professor Milton Friedman in the 1950s, is
based on the quantity theory of money. According to
Friedman, the economy can be regulated through mon-
etary circulation, which depends on the quantity of
money and interest rates. Unlike Keynesian economic
theory, Friedman did not consider taxes the main tool
for economic regulation. In his view, taxes, along with
other economic mechanisms, influence monetary circu-
lation. Through taxes, excess money is withdrawn from
the population.

According to both monetarist and Keynesian the-
ories, taxes eliminate factors that negatively affect eco-
nomic development.

Supply-Side Tax Theory

The supply-side tax theory, which places rela-
tively more importance on taxation as a factor in eco-
nomic development and regulation, was formed in the
mid-1980s by American economists M. Burns, G.



Sciences of Europe # 159, (2025)

6

Stein, and A. Laffer. This theory is based on the prem-
ise that high tax rates negatively affect entrepreneur-
ship and investment activity, which ultimately leads to
a decrease in tax payments. Proponents of this theory
advocate for lowering tax rates and providing signifi-
cant incentives to enterprises. They argue that reducing
tax rates leads to rapid economic growth.

Specialized Fiscal Policy Theories

Among specialized fiscal policy theories, one of
the earliest is the theory of the ratio between direct and
indirect taxes. In the early stages of European civiliza-
tion’s development, the adoption of direct and indirect
taxes depended on the political development of society.
In medieval European cities, tax systems were primar-
ily based on direct taxes. It was believed that indirect
taxes, by increasing prices, negatively affected the pop-
ulation’s situation and were more challenging to pay.
Later, as the aristocracy gained strength to suppress
public resistance, indirect taxes began to be imple-
mented more widely. Indirect taxes were especially ap-
plied to essential goods, such as salt. Thus, during the
Middle Ages, indirect taxes were viewed negatively.

By the late Middle Ages, a second perspective
emerged, justifying the necessity of indirect taxes. It
was argued that indirect taxes enabled the implementa-
tion of equitable taxation. Nobles, who used various ex-
emptions, avoided paying direct taxes. Proponents of
indirect taxes sought to compel privileged classes to
pay taxes by implementing indirect taxation. They
viewed indirect taxes as a means of creating equality in
taxation. Adam Smith and David Ricardo, emphasizing
the principle of voluntariness, also supported indirect
taxation. This principle suggested that direct taxes were
heavier than indirect ones, as individuals could avoid
indirect taxes by not purchasing taxed goods.

By the late 19th century, economists debating the
necessity of direct and indirect taxes concluded that it
was essential to balance these two types of taxation.
They argued that direct taxes were necessary to ensure
equality in taxation, while indirect taxes were needed
for efficient collection.

The Theory of the Single Tax

Another specialized tax theory is the single tax
theory. It is worth noting that this theory addresses not
only taxation but also broader social and political is-
sues. The idea of a single tax gained popularity at vari-
ous times. For instance, in 18th-century England, there
was a political party whose slogan was “A Single Tax
on Land.” Advocates of the single tax claimed that its
implementation would eliminate poverty and lead to in-
creased production across all industrial sectors.

A single tax is a unique tax applied to a specific
taxation object. Different theorists have proposed vari-
ous objects for single taxation, such as land, expenses,
income, capital, and others. One of the earliest forms of
the single tax is the tax on land rent. The idea of apply-
ing this tax was put forward by the physiocrats. They
considered agriculture the primary production sector
and argued that industrial activities did not contribute
any net income. All wealth, they claimed, was concen-
trated in the land and derived from it. Therefore, they
proposed a single tax on land rent as the sole source of
revenue. Accordingly, this tax would be paid exclu-

sively by landowners. To justify this single tax, they re-
lied on the idea of the “universality of land.” They ar-
gued that land is a divine gift and belongs to everyone.
However, in reality, land is owned by specific individ-
uals who hold the sole source of wealth and, therefore,
should pay the single tax.

In the 19th century, Henry George advanced the
idea of the “single land tax,” viewing it as a means of
ensuring general prosperity and creating social har-
mony. It should be noted, however, that the single tax
theory cannot be considered a progressive theory. De-
spite some advantages, such as simplicity in calculation
and payment, the theory is utopian and practically im-
possible to implement. Nonetheless, the application of
a single tax in conjunction with other taxation systems
could yield positive results. The idea of a single tax is
also reflected in Russia’s tax system. According to the
federal law “On the Simplification of Accounting and
Reporting for Taxation” (effective December 24,
1995), some small enterprises and entrepreneurs could
pay a single tax calculated based on the results of their
economic activities during the reporting period, instead
of numerous federal, regional, and local taxes. The im-
plementation of such a tax in Russia can be seen as a
progressive step, as it simplifies taxation for small busi-
ness entities.

Progressive and Proportional Taxation

The social and political nature of taxes has signif-
icantly influenced the theoretical aspects of taxation.
This is particularly evident in the theories addressing
the ratio between progressive and proportional taxes.
Taxes, being a means of expropriating part of the prop-
erty, reflect class and group interests as well as the bal-
ance of social forces. According to the theory of pro-
portional taxation, taxes should be levied at a uniform
rate, regardless of income level. This idea has always
been supported by wealthier segments of the popula-
tion, as it aligns with the principles of equality and so-
cial justice.

In contrast, progressive taxation implies that tax
rates increase as income levels rise. Progressive tax
rates were positively evaluated by socialist ideologues
Karl Marx and Friedrich Engels, who argued in the
Communist Manifesto that progressive taxation could
play arole in abolishing private property and establish-
ing socialism. Although the theory of progressive taxa-
tion emerged in the late 19th century, elements of this
theory can be found in the works of Adam Smith, as
well as French Enlightenment thinkers like Jean-
Jacques Rousseau and Jean-Baptiste Say.

Proponents of progressive taxation argue that it re-
duces inequality and influences the redistribution of in-
come and wealth.

Tax Shifting Theories

One of the fundamental issues in taxation, re-
flected in tax theories, is the concept of “tax shifting.”
Although this issue has significant practical im-
portance, it has been underexplored. The essence of tax
shifting theories lies in the idea that the distribution of
tax burdens is possible only during the process of ex-
change.
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Methods of Fiscal Policy

In a globalizing world, the independent actions of
entrepreneurs do not always lead to successful eco-
nomic outcomes. For this reason, it is advisable for the
state to intervene in entrepreneurial activities through
certain economic instruments. Currently, it is appropri-
ate to classify the market regulation methods in the Re-
public of Azerbaijan as follows:

1. State methods;

2. Non-state methods.

Of course, each method has its specific character-
istics. Through state methods, the government has the
ability to influence the entire political and economic
life of the country, which inevitably affects the eco-
nomic life of the entire population. Experience shows
that the state, in one way or another, identifies the op-
portunities to meet the needs of every citizen. The
methods by which a state regulates its economy are
among the most intriguing economic issues.

Since gaining independence, the Republic of
Azerbaijan has been implementing its economic poli-
cies in the direction of private property ownership and
the functioning of market mechanisms.

As a continuation of the political and economic re-
forms initiated by the national leader Heydar Aliyev,
the political and economic role of our country in the
modern economic environment has significantly
changed, transforming Azerbaijan into a regional
power. The successful reforms have been diligently
continued, expanded, and brought to new heights by the
successor of Azerbaijan’s political-economic course,
President Ilham Aliyev, resulting in the creation of a
new model for state regulation of the economy through
market mechanisms.

In leading countries of the world, state regulation
is primarily implemented through laws, the main eco-
nomic tool of taxation, regulating monetary circulation,
and ensuring production infrastructure (such as indus-
trial parks).

Based on the above, reforms should be carried out
in a way that prevents discrimination among different
social groups in the country. In this regard, special at-
tention should be paid to the social functions fulfilled
by economic reforms implemented by the state.

The state continually oversees the implementation
of activities in areas of economic activity that are not
attractive for entrepreneurship. These areas include
sectors where the application of special investments is
not profitable. According to global practice, these are
primarily material and non-material production sectors
that require long-term investments. Such areas gener-
ally include:

» Education;

» Healthcare;

»  Other material production sectors.

In the modern economic environment, significant
efforts are being made to direct the income generated
from Azerbaijan’s oil sector toward the development of
a new, diversified economy.

According to economic theory, world-renowned
economists P. Samuelson and V. Nordhaus believe that
in a modern mixed economy, the primary economic
functions of the state include the following:

1. Establishing the legal foundations for the eco-
nomic activities of legal and natural persons;

2. Implementing a macroeconomic stabilization
policy;

3. Facilitating the allocation of resources to im-
prove economic efficiency;

4. Developing programs that impact income dis-
tribution.

Currently, it can be said with full confidence that
the preparation of legislative acts and regulations on
macroeconomic regulation in the Republic of Azerbai-
jan is being carried out at the necessary level under the
leadership of the country’s administration.

It can also be confidently stated that since the late
20th century, statehood in the Republic of Azerbaijan
has been significantly strengthened and has been uti-
lized to safeguard common interests and the overall
economic system.

Another important economic strategy imple-
mented in our country is ensuring macroeconomic sta-
bility. The priority issue in achieving macroeconomic
stability is mitigating industrial cycles in the country.
This, in turn, involves specific economic measures
aimed at addressing unemployment and inflation in our
republic.

For this purpose, the following methods are uti-
lized:

1. Regulating the economy through taxation;

2. Regulating the money supply in the country’s
balance of payments.

The methods listed above individually serve to im-
plement the state’s specific economic policies. Among
them, regulating the economy through fiscal and budg-
etary tools is the essence of the state’s fiscal policy,
while regulating the money supply in the balance of
payments constitutes the main focus of monetary meth-
ods.

Conclusion

The monetary and financial-credit system plays a
crucial role in ensuring economic stability. Intervention
in the monetary and financial-credit system refers to the
implementation of flexible tax policies, proper credit
strategies, and the regulation of monetary circulation in
the country. A positive effect of the state’s influence on
the economy is preventing dangerous stratification
among producers and maintaining balance. The follow-
ing methods, tested and proven effective in global prac-
tice, can be highlighted for ensuring competitiveness:

1. Progressive income taxation;

2. Setting low prices for goods that ensure a min-
imum standard of living;

3. Training and retraining of specialists, and the
creation of new jobs.

When the state intervenes in the economy, the fol-
lowing economic elements must be consistently moni-
tored:

» Ensuring minimum wages and pension guar-
antees;

» Indexing incomes as prices change;

» Providing benefits to temporarily unemployed
individuals, and others.

One of the main objectives of the state’s monetary
policy is the issuance of additional monetary resources
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into circulation to artificially enhance consumers’ pur-
chasing power. The essence of this goal is as follows:

Another fundamental issue of monetary policy is
preventing deep inflation and maintaining it at a spe-
cific level.

Based on the above, it can be concluded that one
of the primary tasks of the state’s influence on the econ-
omy is to help distribute resources in a socially just
manner. The implementation of such an economic-po-
litical approach is one of the key aspects of ensuring
macroeconomic stability.

Non-state methods are also used in regulating the
country’s economy. In this case, the main focus is
placed on the following economic elements:

+ Sales markets;

» Various associations that agree on prices;

* Banks;

» Stock exchanges;

* Fairs;

* Wholesale trade centers;

» Currency auctions;

» Information systems, and others.

As the economy operates as an inseparable part of
the state in a globalizing world, the methods of its reg-

ulation must be continuously improved, advanced prac-
tices must be widely utilized, and measures must be
taken based on specific circumstances.
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ABSTRACT

When Georgia’s foreign trade structure is examined, it is seen that it is an important trade partner of Turkey
and the European Union. Although Georgia wants to increase its foreign trade with liberalization policies, it has a
foreign trade deficit because of production diversity and insufficient volume. As the financing of the foreign trade
deficit with foreign capital and debt is not sustainable in the long term, measuring the level of intra-industry trade
and the factors that determine trade of Georgia with its trade partners become important. In this context, the main
purpose of the study is to measure Georgia’s intra-industry trade with selected European countries and Turkey and
to determine its determinants. The study period covers for the year 2008-2022. The Grubel-Lloyd index, that is
frequently preferred in the literature, was used to measure Georgia’s intra-industry trade with its trade partners,
and the system generalized moments (GMM) method, that is a panel data estimation method, was used to estimate
the determinants of intra-industry trade. When Georgia’s average intra-industry trade index for the year 2008-2022
is examined; it is revealed that it has more intensive intra-industry trade with Germany, Italy, England, Nether-
lands, Greece and Turkey than other selected EU member countries. In addition, Georgia has very low intra-
industry trade with Sweden, Austria, Czech Republic, Romania and Bulgaria. Furthermore, the system GMM
estimation results show that the market size (GDP), per capita GDP indicating the level of development and foreign
trade deficit between trading partners positively affects intra-industry trade, while the market size difference be-
tween countries, per capita GDP difference, trade imbalance and physical distance increase reduce intra-industry

trade.

Keywords: Georgia, European Union, Tiirkiye, Intra-industry trade, GMM.

Introduction

Classical international trade theory suggests that
countries should focus on producing goods in which
they have a comparative advantage. However, with the
deep integration of nations into the global economy af-
ter World War 11, foreign trade between countries has
become more complex and cannot be explained by clas-
sical trade theories. The increasing trade of industrial
products, especially among developed countries, has
not met the expectations that countries will specialize
in certain sectors depending on their density. The in-
crease in trade between countries with the same or sim-
ilar factor endowments could not be explained by clas-
sical foreign trade theories, and intra-industry trade the-
ory was put forward. Intra-industry trade refers to the
exchange of similar products belonging to the same in-
dustry. In other words, intra-industry trade is a form of
foreign trade based on the simultaneous import and ex-
port of products that fall into the same industry class
but have some differences in terms of quality, appear-
ance, brand and usage characteristics.

There are numerous studies on intra-industry trade
in existing literature. These studies can be generally di-
vided into two groups where the first group focuses on

explaining the reasons for the existence of intra-indus-
try trade while the second group focuses on measuring
the extent of intra-industry trade. Although the concept
of intra-industry trade was used only to explain trade
between countries when it first emerged, it began to
consider not only whether intra-industry trade exists or
the degree of intra-industry trade, but also the factors
affecting this trade in later periods. Although there are
numerous empirical studies in the literature that con-
tribute to the determinants of intra-industry trade, most
of them have focused only on developed countries
where trade flows are equivalent due to similar demand
structures and production technologies. For this reason,
studies on the determinants of intra-industry trade in
developing countries have been insufficient. The pro-
duction of goods and mutual trade in developing or un-
derdeveloped countries are less compared to developed
countries; however, this does not mean that intra-indus-
try trade does not exist among underdeveloped coun-
tries.

After gaining independence in 1991, Georgia ex-
perienced political turmoil and economic fluctuations
until 2008. The delays in transitioning to a liberal econ-
omy are one of the main features of this period. How-
ever, Georgia’s strategic location has strengthened
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Russia’s control over the country, while at the same
time strengthened the West’s desire to get closer to
Georgia, that led to increased cooperation. Following
the end of the war in Georgia in 2008, the country’s
dependence on Russia for foreign trade has decreased,
and the increase in trade with the European Union and
Tiirkiye has been one of the main reasons for this
change.

Georgia, strategically located at the center of
transit trade to Europe, has attracted the attention not
only to the West but also to China within the scope of
the New Silk Road Project. Georgia, which is trying to
gain a more active place in world trade, evaluates the
transit passage of products and energy transmission
lines from China as an opportunity to overcome the cur-
rent account deficit problem caused by external de-
pendency, especially in sectors such as oil and technol-
ogy. Georgia anticipates that the income to be obtained
from transit trade will partially cover its foreign trade
deficit and therefore aims to eliminate its external defi-
cit in the long term by developing its intra-industry
trade with Europe and Tiirkiye. Furthermore, consider-
ing that financing the external deficit through foreign
capital and partial borrowing is not sustainable, Geor-
gia has put into many practices that encourage direct
foreign capital investments. However, the fact that the
foreign direct investments in the country are largely di-
rected to non-productive areas such as construction and
gambling tourism that clearly demonstrates the im-
portance of intra-industry trade that Georgia carries out
with its trade partners.

In this context, the main purpose of the study is to
measure the level of intra-industry trade between Geor-
gia, which is in the category of transition economies,
and selected European countries and Tiirkiye, and to
analyze the determinants of this trade. In this context,
the intra-industry trade levels of STIC Rev4 Level 1 (1
Digit) sub-sectors were measured using the Grubel and
Lloyd index. In addition, the Grubel-Lloyd index and
10 different estimation models were used to reveal the
determinants of trade. First, the theoretical approaches
and literature of intra-industry trade were examined.
Then, the factors determining intra-industry trade and
relevant academic studies in this field were discussed.
In the last section, that includes econometric analyses,
applications made to reveal the determinants of intra-
industry trade between Georgia, selected European
countries and Turkey were included.

1. Intra-Industry Trade: Theory and Litera-
ture

Intra-industry trade is a concept that has gained
importance with the liberalization of world trade. With
the end of World War 11, countries living in close geog-
raphies and having economic relations around the
world have initiated economic unification movements
among themselves. In addition, during this period,
multi-faceted negotiations were held within the frame-
work of GATT for the liberalization of international
trade, reduction of customs duties, removal of bureau-
cratic barriers in world trade and paving the way for bi-
lateral trade. Due to all these developments, intra-in-
dustry trade, which is defined as simultaneous and re-
ciprocal trade of similar goods in the same product cat-
egory, has constituted a significant part of world trade.

Intra-industry trade refers to the exchange of similar
products belonging to the same industry. The concept
of intra-industry trade is generally used in international
trade where the same type of goods or services are both
imported and exported. In this type of trade, all goods
from 0 to 9 that fall into the SITC goods classification
are included in the trade.

According to Nigel Grimwade (1989), an explana-
tion for intra-industry trade cannot be found within the
framework of Classical and Neo-classical trade theo-
ries. These theories only predict inter-industry special-
ization and trade. Traditional foreign trade theories are
based on David Ricardo’s and Heckscher-Ohlin theo-
ries that attempt to explain the formation of interna-
tional trade. Both offer the idea of comparative ad-
vantage and an explanation of why countries trade.
However, many economists state that countries with the
same factor endowments will not trade domestically
and will not produce goods, which suggests that these
models provide no explanation for intra-industry trade.
For this reason, some economists have developed new
explanations for intra-industry trade. According to a
view put forward by J.M. Finger in 1975, intra-industry
trade was considered "unimportant” because existing
classifications placed goods with heterogeneous factor
endowments in a single industry. However, it is ob-
served that intra-industry trade continues even when in-
dustries are separated in detail. Therefore, this evidence
should be ignored (Finger, 1975).

In general, the most comprehensive and widely ac-
cepted explanation in the literature is Paul Krugman’s
New Trade Theory. According to Krugman, economies
specialize in benefiting from increasing returns rather
than following differences in their regional equipment
(as claimed by the Neoclassical theory). Trade allows
countries to specialize in a limited variety of production
and thus to benefit from increasing returns (i.e. econo-
mies of scale) but without reducing the variety of goods
available for consumption (Krugman, 1981).

There are also those who defend the opposite view
to that advocated by J.M. Finger (1975) and Paul
Krugman (1981). One of those who defend the opposite
view is the American economist Donald R. Davis. Don-
ald R. Davis argued that both the Heckscher-Ohlin and
Ricardo models are still valid in explaining intra-indus-
try trade. According to Donald R. Davis, the models de-
veloped by Heckscher-Ohlin and Ricardo show that in-
tra-industry trade can still occur in the traditional envi-
ronment even with constant returns to scale. In addi-
tion, the Heckscher-Ohlin and Ricardo models argue
that countries with the same factor endowments can
still trade due to differences in technology (Davis,
1995).

As can be seen, there have been multiple views
and definitions regarding intra-industry trade depend-
ing on different periods. In addition, technological de-
velopments that emerged with the liberalization of
world trade, mass production and product diversity in-
creased, and thus, international trade was divided into
two different types: intra-industry and inter-industry
trade. On the other hand, intra-industry trade has been
divided into multiple and complementary subgroups re-
garding the nature and characteristics of the product.
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In the existing literature, there are multiple differ-
ent calculation methods for measuring the level of in-
tra-industry trade. These methods are classified into
two separate groups as static and dynamic measure-
ment methods and were put forward by different re-
searchers in different periods (Llyod and Lee, 2002;
Yuan, 2012).

Static measurement methods generally assess the
level of intra-industry trade using data from a specific
period. These methods measure the intensity of trade
between products at a specific time period but usually
provide a single snapshot and do not take into account
changes over time. For example, the methods proposed
by Grubel and Lloyd (1975), Greenaway and Milner
(1983), Briilhart (1994), Menon & Dixon (1997) and
Azhar & Elliott (2008) are static measurement meth-
ods.

Dynamic measurement methods, unlike static
measurement methods, evaluate the evolution of intra-
industry trade over time. These methods try to under-
stand the dynamics of intra-industry trade by following
trade flows in a certain period. Shelburne (1993) mar-
ginal intra-industry trade index (MIIT) is a dynamic
measurement method. In addition, the indices put for-
ward by Verdoorn (1960), Michaely (1962), Kojima
(1964), Balassa (1966), Aquino (1978), Loertscher &
Wolter (1980), Glejser et al. (1982), Hamilton and Kni-
est (1991), Greenaway et al. (1994), Thom and
McDowell (1999) are also dynamic measurement
methods and all of these indices are designed to capture
changes over time (Andresen, 2010).

In this study, the Grubel-Lloyd index, which is the
most frequently used index by researchers in measuring
Georgia’s intra-industry trade between European coun-
tries and Turkey, was used. The index, developed by
Herb Grubel and Peter Lloyd, is generally formulated
as follows:
|X; — M;| .
(X; + M;)

In this equation, IIT; is the intra-industry trade co-
efficient, X; is the exporter of product i, M; is the im-
porter of product i, (X; + M;) is the foreign trade vol-
ume of product i, |X; — M;| is the foreign trade balance
of product i. The intra-industry trade value measured
by this equation is valued between 0 and 1. As the value
approaches 0, the intra-industry trade level decreases,
while as it approaches 1, the intra-industry trade level
increases. When the value of exports fully covers the
value of imports, the index value is equal to 100, and
when exports are made and imports are not made, or
vice versa, the index value is assumed to be zero (Gru-
bel and Lloyd, 1975).

1.1.Determinants of Intra-Industry Trade

Intra-industry trade is shaped by the influence of
economic, political and socio-cultural factors between
countries. Country-specific determinants include ele-
ments such as a country’s economic situation, per cap-
ita income level, development level, factor endowment,
and level of economic and political integration. These
factors significantly determine the direction and vol-
ume of trade between countries. Industry-specific fac-
tors depend on the structural characteristics of a partic-

T, =1- 100

ular sector; human capital intensity, technological de-
velopment, economies of scale and degree of product
differentiation are prominent elements in this context
(Hartman-Hendreson and Sheldon, 1993; Bano, 2013).

Political and institutional determinants also have a
significant impact on trade. Regulations such as trade
agreements, tariffs, export and import incentives can
directly affect the direction of trade (Loertscher and
Wolter, 1980). In addition, geographical proximity,
transportation costs, and common cultural ties are
among the factors that facilitate trade. Border trade is
generally more intense between countries with similar
cultures, histories, and languages (Falvey, 1981;
Sharma, 1999).

The concept of intra-industry trade, when it first
emerged, was used only to explain trade between coun-
tries. However, in the 1980s, studies not only on
whether there was intra-industry trade or measuring the
degree of intra-industry trade but also studies that con-
sidered the factors that could affect this trade started to
increase. Especially in this period, studies by authors
such as Dixit and Stiglitz (1977), followed by Balassa
(1979), Lancaster (1979), Tharakan (1984), Havry-
lyshyn & Civan (1985), Flam & Helpman (1987), Man-
rique (1987), Ballance et al. (1992) have made signifi-
cant contributions to the literature. Studies investigat-
ing the factors determining intra-industry trade have
gained momentum since the 2000s. Bhattacharyya
(2002), Thorpe & Zhang (2005), Stanley & Clark
(2006), Sunde et al. (2009), Zhang & Clark (2009),
Sawyer et al. (2010), Mulenga (2012), Yuan (2012),
Sotomayor (2012), Saray (2013), Lapinska (2014),
Trupkiewicz (2015), Nisa (2017), Justyna et al. (2019),
Vidya & Prabheesh (2019), Nguyen et al. (2020), Ozer
(2021), Gonzalez et al. (2022), Ekayanti et al. (2023)
and Aggarwal (2023) have comprehensively examined
the factors affecting intra-industry trade in different pe-
riods and different regions. These studies have made
valuable contributions to literature with theoretical and
empirical approaches, allowing us to better understand
the dynamics of intra-industry trade.

When the intra-industry trade dynamics of Geor-
gia with its selected trading partners are examined, it is
seen that economic factors such as market sizes and in-
come differences, as well as factors such as geograph-
ical distance and foreign trade balance are decisive.
While economic size and level of development play a
role in increasing trade, factors such as physical dis-
tance and trade imbalances can have negative effects.
In this context, both economic and socio-cultural fac-
tors are among the basic elements shaping Georgia’s
trade relations.

2. Models and Variables Used in Georgia’s In-
tra-Industry Trade Analysis

The model generally used in intra-industry trade
analysis is as follows:

HT; = f(Xik)

In the equation, IIT; represents the intra-industry
trade rates measured for country i. X;, The equation
represents the explanatory variables expected to have
an effect on intra-industry trade. Table 1 below shows
the explanatory variables used in the model and the the-
oretically expected coefficient signs.
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Table 1

Determinants of Intra-Industry Trade

Explanatory Variables

Expected Signs

Market Sizes of Countries (GDP $)

Market Size Differences of Countries (GDPD$)

Development Level of Countries (GDPPRC $)

Development Level Differences Between Countries (GDPPRCD $) -

Physical Distance Between Countries (DIS, Kilometers)

Border Trade and Same Sea Sharing (BTR)

Openness Level of the National Economy to the Outside World (EQ%)

Foreign Trade Imbalance (FTI $)

Source: Table created by the author.

The analysis of the determinants of Georgia’s in-
tra-industry trade with selected European countries and
Tiirkiye was carried out individually for each group of
goods coded from 0 to 9 according to STIC Rev4 Level
1 (1 Digit). The period of the analysis was determined
as 2008 to 2022. The reason for choosing the data pe-
riod as 2008 to 2022 is that there is no restriction in
accessing the data of all selected countries at the same
time and that Georgia’s mutual trade with Europe and
Tiirkiye intensified due to the war between Georgia and
Russia in 2008. The countries included in the analysis
are Austria, Germany, Belgium, Bulgaria, United King-
dom, Czech Republic, France, Netherlands, Switzer-
land, Italy, Spain, Poland, Romania, Greece, Ukraine,
Sweden, Latvia, Lithuania, Moldova and Tiirkiye, re-
spectively. The intra-industry trade volumes of the
countries used in the analysis and the independent var-
iables of the established models were calculated with
the Grubel and Lloyd index. In addition, data for all
variables used in the analysis were obtained from the
World Bank, International Monetary Fund, Turkish
Statistical Institute and Georgian Statistical Institute.
All monetary data used are in US Dollars.

3. Econometric Method: Dynamic Panel Data
Generalized Method of Moments (GMM)

When the studies that make estimations with the
standard panel data method are examined, it is seen that
the time dimension is generally smaller than the num-
ber of observations. In these estimations, when the T-
time dimension is smaller than the N-observation num-
ber, the least squares estimation method gives incon-
sistent results. When the T-time dimension is smaller
than the N-observation number, the dynamic panel data
(GMM) estimation method gives more accurate results
(Hayakawa, 2005). For this reason, the dynamic panel
data estimation method (GMM) was preferred in the
study to reveal the determinants of Georgia’s intra-in-
dustry trade with selected European countries and Tii-
rkiye.

The basic ideas of GMM are based on the studies
of Anderson & Hsiao (1981, 1982), Hansen (1982),
Arellano & Bond (1991), Blundell & Bond (1998). In
dynamic panel data analysis, the generalized method of
moments is divided into two as first difference-GMM
and system-GMM under different assumptions. The
first model including dynamic panel data is the first dif-
ference model. In other words, in the first stage, the first
difference is taken to eliminate the observed heteroge-
neity, then the difference-GMM method is applied by

including the previous period value of the dependent
variable as an instrumental variable in the model (Arel-
lano & Bond, 1991). In existing literature, this method
is known as the first difference method or the Arellano-
Bond estimator. Arellano-Bover (1995) and Blundell-
Bond (1998) constructed the system-GMM model by
considering that the first differences of the instrumental
variables are uncorrelated with the fixed effects. By
combining the difference and level equations in the sys-
tem-GMM model, more instrumental variables can be
included in the model, thus the estimates of the system-
GMM approach are stronger and more reliable than the
difference-GMM approach (Arellano and Bover,
1995). For this reason, the system-GMM estimation
method is used extensively in econometric analyses.

The system-GMM estimator is based on the mo-
ment conditions given in the equation below (Blundell
and Bond, 1998).

" ZWytZ]
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The validity of the System-GMM estimation re-
sults is checked with two different tests (Sargan-Han-
sen and Autocorrelation). The Sargan-Hansen test pro-
vides information about whether the instrumental vari-
ables fully reflect the main variables, their endogeneity
and suitability. The second test checks the first- and
second-degree autocorrelation status in the error terms
(Hansen, 2007).

Within the framework of the explanations above,
the estimation models to be used in this study are given
in Tables 2 and 3 below. The data related to the depend-
ent variable, intra-industry trade variable, in the estima-
tion models in question are the previously calculated
Grubel-Lloyd index values. Again, the explanatory var-
iables given in the tables below are presented in Table
1. When Table 1, which shows the IIT levels given in
the second part of the study, is carefully examined, it is
seen that Georgia has intensive intra-industry trade
with selected European countries and Turkey in the
product groups with STIC codes 0, 1, 2, 5 and 6, while
intra-industry trade is weak in the product groups with
codes 3, 4, 7, 8 and 9. Therefore, the determinants of
intra-industry trade are estimated separately and one by
one for the product groups with intensive and weak
trade. The estimated econometric equations are given
in Tables 2 and 3 below.

Vs
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Table 2
List of Estimation Models for Goods Groups Where 1T is Strong
Model 1 UTpara = Bo + Br UTrarar-1 + B2GDPrapar + BsGDPPRCrppae + BoGDPDpyae +
(STICO) BsGDPPRCDgppac + BeEOrarast B7FT raract BsDISrarac™ Eraras
Model 2 UTgar = Bo + By UTgare—1 + B2GDPgar + BsGDPPRCgyr: + PoGDPDpyr +
(STIC1) | BsGDPPRCDpar: + BeEOgar,ct+ BrFTIgarc+ BsDIS par,* parye
Model 3 UTemigr = Bo + By UTemigre-1 + B2GDPeyigre + BsGDPPRCepygre + BaGDPDeyypre +
(STIC2) | BsGDPPRCDcumigr,: + BeEOcmigr et BrFTlcmipr, et BsDIScmier . Ecmier,:
Model 4 HTcarp = Bo + By UTcarpe-1 + B2GDPeagp + BsGDPPRCcpgp + BaGDPDeypp s +
(STIC5) BsGDPPRCDcprp, + BeEOcarp,t+ B7FTIcarp,c+ BsDIScarp,t+Ecarp,t
Model 6 HTygeem = Bo + By UTmeeeme-1 + B2GDPugeeme + BsGDPPRCygeem,e +
(STIC 6) BsGDPDyeeme + BsGDPPRCDygeem,e + BeEOmgeem e+ B7FTIvgeem, e+ BsDISueeeme+
EmGeem,t

NOTE: i in the equations represents the i™" country in that commodity group, and t represents the period 2008-

2022. All variables in the models are in logarithmic form.

In Table 2, the 1st Model is the econometric equa-
tion created to estimate the determinants of 1IT among
the countries under study in the STIC 0 coded live ani-
mals and foodstuffs (FALA) goods group. Similarly,
the 2nd Model is the STIC 1 coded beverage and to-
bacco products (BAT), the 3rd Model is the STIC 2

coded raw materials excluding fuel (CMIEF), the 4th
Model is the STIC 5 coded chemical industry products
not specified elsewhere (CARP) and the 5th Model is
the STIC 6 coded processed goods divided into main
classes (MGCCM) group.

Table 3
List of Estimation Models for Goods Groups Where 11T Is Weak
6. Model UTyyyav = Bo + By UTyrirme-1 + B2GDPyprrm,c + BsGDPPRCypirye + BaGDPDypiry,e +
(STIC3) BsGDPPRCDyprrm,t + BeEOmrrrm,t+ B7F Tlmrirme+ BsDISmprrm e EmrLrm,e
7. Model HTgvorw = Bo + Br UTavorw,e-1 + B2GDPayorw,e + BsGDPPRCyyopw,c + BaGDPDyyopw ¢ +
(STIC 4) BsGDPPRCDyyorw,c + BeEOavorw,e+ B7FTlavorw e+ BsDISavorw .t + Eavorw e
8. Model UTyrg = Bo + By UTyre,—1 + B2GDPyrg, + PsGDPPRCyrp + BoGDPDyrp, +
(STICT) BsGDPPRCDyrgs + BeEOumrett BrFTIyre e+ BsDISure,e+ Emree
9. Model UTyma = Bo + By UTyma t—1 + B2GDPypya + BsGDPPRCyya + BaGDPDyyppa e +
(STIC 8) BsGDPPRCDyma ¢ + BeEOuma,ct BrFTIumact BsDISumac™ Emmar
10. Model | UT¢rnce = Bo + B HTerneee-1 + B2GDPernce,e + BsGDPPRCeryce,e + BaGDPDerycp e +
(STIC9) BsGDPPRCDcrncg s + BsEOcrncett BrFTlcrncee BsDIScrnce e+ Ecrncet

NOTE: In the equations, i represents the i. country in that commodity group, and t represents the period 2008-

2022. All variables in the models are in logarithmic form.

In Table 3, Model 6 is the econometric equation
created to estimate the determinants of IIT among the
countries under study in the STIC 3 coded mineral
fuels, oils and related products (MFLRM) commaodity
group. Similarly, Model 7 is the STIC 4 coded animal,
vegetable fats and liquid oils (AVOFW), Model 8 is the
STIC 7 coded machinery and vehicles (MTE), Model 9
is the STIC 8 coded miscellaneous manufactured goods
(MMA) and Model 10 is the STIC 9 coded unclassified
goods (CTNCE) group.

3.1.GMM Analysis Results

The results of the two-stage GMM analysis, which
will reveal the determinants of Georgia’s intra-industry
trade with 19 selected European countries and Tiirkiye,
are presented in Tables 4 and 5 below. The first table
shows the estimation results for the commaodity groups
where Georgia’s intra-industry trade with the selected
countries is intense, and the second table shows the es-
timation results for the commodity groups where Geor-
gia’s intra-industry trade with the selected countries is
weak.
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Table 4

SGMM Estimation Results in Goods Groups with Strong Intra-Industry Trade

Variables / Models Tpara ITgar HTemigr I Tcarp I Tygeem
SGMMg ;A 0.4649676*** - - - -
SGMMg a1 - 0.30001397* - - -
SGMM cyigr - - 0.486227"** - -
SGMMcarp - - - 0.134541*

SGMMygeem - - - - 0.5474846*
GDP 0.1010087* 0.1797271** 0.0978106™" 0.000769*" 0.0816287"
GDPPRC -0.1422677 -0.132751 -0.042353 -0.1282528" 0.0361753
GDPD -0.0089912™" -0.0057106 -0.0064632** -0.0022311 -0.0028104
GDPPRCD 0.0061874 -0.0011726 -0.0075214* -0.0007967 -0.0042914
EO -0.821008 0.1982964" 0.0073531 -0.81716 0.1311932™*
FTI -0.2250801 0.3858897 -0.002181 -0.2098346 0.2945231"
DIS 0.707524 0.0936284 -0.3390965"" -0.2442514*" 0.0987748"
Number of Observa- 300 300 300 300 300
tions
Number of Countries 20 20 20 20 20
AR (1) -3.49"* -2.41" -2.97" -2.23* -3.00***
AR (2) 0.26™ 0.79* 0.03" 0.62™" -1.12"
Sargan 13.72™* 4.94™ 5.28"" 11.82™ 17.21™
Note: *_ (0.10) 10% significant, **_ (0.5) 5% significant, ***_ (0.01) 1% significant.
Table 5
SGMM Estimation Results for Goods Groups with Weak Intra-Industry Trade
Variable / Model I TypLrm I Tavorw Tyt I Tyma HTernce
SGMM yiprrM 0.3927172* - - - -
SGMM pyorw - 0.3242382" - - N
SGMMyrg - - 0.6065375*** - -
SGMMpyma - - - 0.5199604*** -
SGMMrnce - - - - 0.0711615"
GDP 0.069557 0.0577147 0.0153901 0.061306™ 0.1156984*
GDPPRC 0.0508412 0.0846235 -0.0847165"*" 0.049436 0.0932772
GDPD -0.0031868 -0.0019007 0.0004806 -0.0040701* -0.0054795*
GDPPRCD -0.0012791 -0.0028337 0.0020149 -0.0010589 -0.0026552
EO -0.0219399 0.00183 0.153571™ 0.099748 0.0891602
FTI 0.1453947 0.1693716 0.2126612 -0.0276455 0.2260115
DIS -0.1649955™ -0.1176474 0.015272 -0.1669674** | -0.2692776™"
Number of Observations 300 300 300 300 300
Number of Countries 20 20 20 20 20
AR (1) -2.22* -1.75* -2.98** -2.70" -2.96"
AR (2) 0.29" -0.64 -1.68" -0.55 0.53
Sargan 8.18 5.64 25.76™* 4.05 7.29*

Note: *_ (0.10) 10% significant, **_ (0.5) 5% significant, ***_ (0.01) 1% significant.

The most important determinant of Georgia’s in-
tra-industry trade with the countries under study in gen-
eral in all STIC level (1) product groups, as expected
theoretically, has been found to be gross domestic prod-
uct. The high production potential of countries creates
higher national income and increases product diversity
and demand for these goods. Therefore, as national in-
come increases, product demand from Georgia’s trade
partners will increase in all product groups, and the
same result will be valid for product demands from Eu-
ropean countries and Turkey from Georgia, and the mu-
tual intra-industry trade volume will increase. It should
be noted that Georgia needs to increase product diver-
sity for mutual strong intra-industry trade with its trade
partners. Although the country provides production in-
centives, control and additional incentive policies need
to be implemented for these incentives to be directed

from the tourism and construction sectors to the indus-
trial sector and the R&D investments that feed it. In ad-
dition, the sale of agricultural and livestock sector prod-
ucts and minerals sold as raw materials as processed
products will provide higher value-added income to the
country. Again, for this transformation, industrial in-
vestments need to be revitalized in the country.

The second important factor determining Geor-
gia’s intra-industry trade with its trade partners in all
product groups is the distance between countries. The-
oretically, as the distance between countries increases,
transportation costs increase, and thus intra-industry
trade is negatively affected by this situation. As ex-
pected theoretically in this study, as the distance be-
tween countries increases, Georgia’s intra-industry
trade with Europe and Tiirkiye decreases. Georgia is a
country dependent on foreign countries for its oil needs,



15

Sciences of Europe # 159, (2025)

but sea transportation, especially with Europe, provides
a great advantage over land transportation. While trade
is carried out by land due to its border with Turkey, en-
couraging and making sea transportation to Europe rel-
atively cheaper compared to other alternatives will pos-
itively affect Georgia’s intra-industry trade.

In the study, the gross domestic product differ-
ence, which represents the difference in the size of the
market between Georgia and selected European coun-
tries and Tiirkiye, which determines the intra-industry
trade, is estimated to be the third important factor de-
termining the intra-industry trade of agriculture and an-
imal husbandry, raw materials, manufactured goods
and unclassified goods. Especially in agriculture-ani-
mal husbandry and raw material minerals, the insuffi-
ciency of domestic demand due to being a small coun-
try causes these products to be demanded by countries
with relatively larger production and economies, and as
the national income difference between Georgia and
these countries increases, the intra-industry trade is
negatively affected. Therefore, the theoretical sign of
the income difference between countries is estimated to
be negative, as expected. For Georgia to achieve bal-
ance in intra-industry trade in the relevant product
groups, it needs to increase its industrial investments
for production and accordingly increase product diver-
sity, as we mentioned above.

The per capita national income and openness rate,
which are among the determinants of intra-industry
trade with Georgia’s trade partners, were estimated to
be statistically significant only in 3 out of 10 product
groups. The fact that the per capita national income,
which represents the development and wealth levels of
countries, is generally insignificant indicates that Geor-
gia’s agricultural and livestock products, which are as-
sumed to have an elasticity of demand less than 1, and
the raw material minerals that are the basic inputs of the
chemical and industrial sectors, are essential goods and
their demand depends on the total national income,
which indicates the production potential of the coun-
tries, rather than personal income. For European coun-
tries and Tiirkiye, whose industries are quite developed
and whose demand power is higher than Georgia’s,
these products are considered essential goods, and their
demand depends on total production. In addition, as in
oil-producing countries, a high level of per capita na-
tional income does not always mean that the country is
developed. It is quite natural for Georgia that the open-
ness rate, which is one of the determinants of intra-in-
dustry trade, is significant in the group of beverages and
tobacco, processed goods and machinery and equip-
ment products. Georgia has increased the sales of these
products, especially to Europe, after 2008, following
the mutual free trade agreements. Therefore, we can say
that the increase in Georgia’s mutual intra-industry
trade has been realized with the increase in the coun-
try’s openness to the outside world. However, for intra-
industry trade in other sectors to increase due to open-
ness to the outside world, as mentioned before, Georgia
needs to increase its industrial production and product
diversity.

The last two determinants of intra-industry trade
between Georgia and the countries under study, the per
capita income difference and the inter-country mutual

trade imbalance variables, which show the develop-
ment difference of the countries, are generally statisti-
cally insignificant in all commodity groups. As stated
in the previous paragraph, since per capita national in-
come is not an effective factor in Georgia’s intra-indus-
try trade with the trade partners in question, it is natural
that there is no per capita income difference. In addi-
tion, a significant portion of the products that Georgia
produces and exports are products that concern indus-
trial and total demand rather than personal demand. The
per capita income difference and the increase in this dif-
ference do not mean that the country is developed under
all circumstances, as in the example of oil-producing
countries. Finally, the trade differences between coun-
tries have not had a significant effect on Georgia’s in-
tra-industry trade. We can say that one of the important
reasons for this situation is that a country with high en-
ergy dependency, for example, must buy this product
even if it has a deficit in mutual trade. Georgia is still a
country that is dependent on foreign countries for some
industrial products, technology and energy due to its
production structure. As mentioned before, intra-indus-
try trade may be positively affected, especially when
industrial investments are encouraged, as product di-
versity and income increase. However, if energy needs
cannot be met domestically, external dependency will
continue.

Conclusion and Recommendation

In this study, to reveal the determinants of intra-
industry trade of 10 sub-sectors of SITC Rev4 level (1)
goods classification with selected European countries
and Tiirkiye, econometric estimations were made sepa-
rately for each goods group using the system general-
ized method of moments. When the analysis results are
evaluated, it is shown that as the market size (GDP) of
the countries increases, intra-industry trade with Geor-
gia’s trade partners in sub-sectors 0, 1, 2, 5, 6, 8 and 9
of SITC goods classification increases, as expected the-
oretically. As the market size difference between Geor-
gia’s trade partners and the countries decreases, intra-
industry trade increases in sectors 0, 2, 8 and 9, as ex-
pected theoretically. As the trade openness of Georgia
with its trade partners increases, intra-industry trade in-
creases in sectors 1, 6 and 7, as expected theoretically.
As the physical distance between Georgia’s trade part-
ners and the countries increases, intra-industry trade de-
creases in sectors 2, 3, 5, 8 and 9, as expected theoreti-
cally. However, in 6 sectors, the variables of physical
distance and trade imbalance between countries gave
positive coefficient signs, contrary to the theoretically
expected negative signs. In addition, the variable of
GDP per capita, which expresses the level of develop-
ment of countries, gave negative coefficient signs, con-
trary to the theoretically expected positive signs, in sec-
tors 0, 5and 7. As the level of development of countries
increases, the decrease in intra-industry trade in sectors
0, 5and 7, and the increase in intra-industry trade with
the increase in trade imbalance and physical distance
between countries in 6 sectors are out of expectations,
but similar results are frequently encountered in the lit-
erature.

The results of this econometric analysis show that
Georgia’s industrial sector is weak, and this situation
negatively affects intra-industry trade. In this context,
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it is emphasized that the country should focus more on
industrialization to strengthen intra-industry trade. In
this direction, incentives should be increased especially
for the industrial sector and R&D investments to en-
courage Georgia’s industrial production. Directing for-
eign direct investments in tourism and construction sec-
tors to local production, and investments to be made es-
pecially in industrial and technology-based sectors can
increase economic diversity and create employment.
Georgia needs to increase its product diversity to de-
velop intra-industry trade with its trade partners. It is
important to increase the added value of these products
by increasing the sales of agricultural, livestock prod-
ucts and raw materials as processed products. Increas-
ing product diversity will reduce Georgia’s foreign
trade deficit and strengthen its economic resilience. In
addition, increasing energy independence and encour-
aging investments in green energy resources are also
important requirements for the sustainability of Geor-
gia’s economic growth strategies.
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WHY SUPPORT THE FRENCH NEW BILL AGAINST FOOD WASTE?

Derambarsh A.

deputy mayor in the town of Courbevoie. He is at the origin of the law against food waste passed on 3rd
February 2016 in France. In Sweden in 2019, he received the « WIN WIN Gothenburg Sustainability Awardy.*
Affiliated with YEREVAN STATE UNIVERSITY (ARMENIA) for seeking Ph.D in Law in 12.00.01 speciali-
zation (Theory and History of State and Law, history of state and legal teachings)

ABSTRACT

The objective of this analysis is to highlight the urgency of quickly obtaining a new effective law against food

waste.

Indeed, the alarming situation with regard to the social and environmental emergency requires a change in

the law.

Indeed, with on the one hand an increase in impoverishment in our country and increasingly long queues at
the « soup kitchen » and on the other hand the emergence of worrying global warming, citizens expect effective,

innovative and adapted legal tools.

Let us recall that the French law of 3™ February 2016 had positive consequences that we will study.
However, we must go further with a new bill against food waste in order to adapt the legal framework to the

current situation.
This is the objective of this legal analysis.

Keywords: Food Waste, European Law, sustainable development, Food lost, Bill, French Law, Food Waste,

FAO.

INTRODUCTION

The Food and Agriculture Organization of the
United Nations (FAQ) estimates that thirty percent of
the food produced worldwide is wasted.

This amounts to one out of every three foods
worldwide.

However, according to the Food and Agriculture
Organization (FAO), 783 million people globally faced
hunger in 2022, and 3.1 billion people lacked access to
a good food in 2021.

At the same time, the organization estimates that,
globally, « 13% of food is lost in the distribution chain,
from post-harvest to pre-retail and that an additional
17% of food is wasted at the household, food service
and retail levels. »2 3

The demand for food items has increased globally
in recent decades due to changes in eating patterns and
demographic growth.

The restrictions that agriculture faces—such as
yield limits, technological integration, natural disasters,
climate change, urbanization-related loss of agricul-
tural lands, and scarcity of water resources—are plac-
ing growing pressure on agricultural productivity.

To fulfill the food supply, reducing losses and
waste might be a key lever in addition to raising agri-
cultural productivity.

It is impossible to distinguish clearly between the
two concepts of « losses » and « waste » due to the wide
variety of circumstances under which they arise across
nations.

According to the FAO, 30% of food produced
worldwide is wasted.

1.3 billion tons of food, or more than half of the
world's grain supply, are lost or wasted annually world-
wide, from agricultural production to ultimate con-
sumption.

The issue at hand is worldwide: 670 million and
630 million tons of food are wasted annually in wealthy
and developing nations, respectively.

According to FAO estimates, there will be an ad-
ditional 2.3 billion people on Earth by 2050, bringing
the total population to more than 9 billion. By 2100,
there will be more people on the planet than 11 billion.

Food production will need to expand in order to
keep up with the population's continued need for food.

Demand for food will continue to increase and it
will be necessary to intensify food production to feed
this population.

If this trend continues, the FAO estimates that
global food production will have to increase by 40 to
70% by 2050 to meet needs.

It won't be sufficient to increase output at this rate
of waste.

By examining the true demands of the consumer,
we must investigate the strategies that should be used
at every link in the food chain.

At every level, progress is achievable.

To create solutions that both « feed more » and «
feed better » for a growing population, all stakeholders
must band together.

Food waste and food insecurity are therefore two
complex and interdependent phenomena. Food waste is
a major problem, both environmentally and socially.

! « Nobel Prize for sustainable development: lawyer Arash Derambarsh rewarded »: https://clever-energies.com/en/nobel-
prize-for-sustainable-development-lawyer-arash-derambarsh-rewarded/

2FAO - 2022
3 United Nations Environment Program, 2021
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It represents a loss of valuable resources and can
have a negative impact on people in food insecurity.

Therefore, the concept of food insecurity is often
reduced to the question of access to sufficient food in
quantity and quality.

The French law of 3 February 2016 quickly
proved its beneficial effects:

- More than 10 million meals are distributed each
year in France.

- A 22% increase in food donations to charities.

However, due to the increase in impoverishment
within the middle class and the establishment of in-
creasingly long queues for the "soup kitchen", added to
this a decrease in food donations to charities, it is nec-
essary to provide even bolder responses.

Hence the filing of a new French bill against food
waste in order to go further.

It is precisely because there is a social emergency
and a crisis at the level of the food chain that it is ap-
propriate to legally regulate these dysfunctions and
economic imbalances.

So, can a new legal framework better regulate the
food donation system ?

Our analysis responds to this problem with a re-
quirement to accelerate the legislative process at the na-
tional level.

MAIN PART

I- A food scandal in front of social and envi-
ronmental emergency

For a long time, food contributions were the sub-
ject of a controversy as most supermarkets tossed away
their unsold stock instead of donating it to the under-
privileged or nonprofit organizations. *

The fact that the Observatory of Inequalities esti-
mates that 5.3 million individuals in France lived below
the poverty level in 2023 makes this scenario much
more concerning.’

Therefore, in order to put an end to this plague,
specific answers had to be given.

The #StopFoodWaste movement led to the adop-
tion of a legislation in France requiring retailers to give
unsold food, preventing over 10 million meals from
ending up in landfills and resulting in a 22% increase in
food contributions to charitable organizations.5

Every grocery store in the European Union contin-
ues to discard more than 40 kg of food every night, de-
spite the fact that more than 95.3 million people (or
22% of the population) live in poverty and frequently
struggle to provide for their families in 2022.7

4 The Telegraph « Iceland staff 'pour bleach onto waste food
to stop homeless people eating it' »: https://www.tele-
graph.co.uk/foodanddrink/foodanddrinknews/7564402/Ice-
land-staff-pour-bleach-onto-waste-food-to-stop-homeless-
people-eating-it.html

5 France Info: https://www.francetvinfo.fr/societe/plan-
pauvrete/precarite-en-2023-5-3-millions-de-personnes-viva-
ient-sous-le-seuil-de-pauvrete-en-france 6304863.html

6 Anti-food waste law: what results after 18 months ? (Le
Figaro — 2018): https://www.lefigaro.fr/economie/le-scan-
€c0/2018/10/16/29001-20181016ARTFIG00007-1oi-anti-
gaspillage-alimentaire-quel-bilan-apres-18-mois.php

The #StopFoodWaste campaign's straightforward
solution to this issue was to pass a national law encour-
aging stores to donate unsold food instead of throwing
it out.

Passed on 3" February 2016 8, the new law seeks
to tackle food waste by obliging all French supermar-
kets to give away their unsold food and distribute it to
those in need, ensuring that nothing is wasted. Super-
markets are free to support the aid association or charity
of their choice, and every citizen can apply to create an
authorised association to assist in food distribution.

Over 10 million meals are prevented from ending
up in landfills each year thanks to the regulation, which
has also increased food donations to social assistance
organizations by more than 22%. In addition to mobi-
lizing volunteers and streamlining the distribution of
food contributions through affiliated organizations, the
initiative has increased public awareness of the prob-
lem of food waste at the municipal level.

I1- The French city of Courbevoie as a driving
force against food waste

Since the adoption of the law against food waste,
voted on 11" February 2016, supermarkets have been
required to donate their unsold food to charities. A
world first.

In accordance with LAW No. 2016-138 of 11%
February 2016 relating to « the fight against food waste
»°, supermarkets whose sales area exceeds the surface
area threshold of 400 square meters are required to do-
nate their unsold consumable food to a charity. Failing
this, the fine is 3,750 euros.

In 2019, an amendment increased the penalties in
force. The one targeting food retailers that have not
signed a donation agreement with an association, goes
from a third-class fine (of a maximum amount of 450
euros) to a fifth-class fine (1,500 euros maximum). The
amount of the administrative fine incurred for the de-
struction of consumable foodstuffs increases from
3,750 euros to 10,000 euros.®

Senator Esther BENBASSA explained the pur-
pose of her amendment in the following terms on 20™
September 2019:

« It has been noted that some distribution players
are still recalcitrant when it comes to applying the 2016
Law. It is therefore deemed necessary by the infor-
mation report of June 12, 2016 on the evaluation of
Law No. 2016-138 to make the penalties incurred more
stringent so that they are more dissuasive.

The penalty for non-compliance is currently pun-
ishable by a fixed penalty of the third class. This

" Poverty in Europe (Statista 2023): https:/fr.statista.com/in-
fographie/17748/niveaux-de-pauvrete-en-france-et-en-eu-
rope/

8 Law No. 2016-138 of 11th February 2016 relating to the
fight against food waste:

https://www .legifrance.gouv.fr/jorf/id/JOR-
FARTI000032036290

9LOI n°2016-138 du 11 février 2016 relative a la lutte con-
tre le gaspillage alimentaire:
https://www.legifrance.gouv.fr/jorf/id/ JORFTEXT00003203
6289/

10 Amendement présenté par la sénatrice Esther BEN-
BASSA: https://www.senat.fr/amendements/2018-
2019/728/Amdt_213.html
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https://www.telegraph.co.uk/foodanddrink/foodanddrinknews/7564402/Iceland-staff-pour-bleach-onto-waste-food-to-stop-homeless-people-eating-it.html
https://www.telegraph.co.uk/foodanddrink/foodanddrinknews/7564402/Iceland-staff-pour-bleach-onto-waste-food-to-stop-homeless-people-eating-it.html
https://www.telegraph.co.uk/foodanddrink/foodanddrinknews/7564402/Iceland-staff-pour-bleach-onto-waste-food-to-stop-homeless-people-eating-it.html
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https://www.lefigaro.fr/economie/le-scan-eco/2018/10/16/29001-20181016ARTFIG00007-loi-anti-gaspillage-alimentaire-quel-bilan-apres-18-mois.php
https://www.lefigaro.fr/economie/le-scan-eco/2018/10/16/29001-20181016ARTFIG00007-loi-anti-gaspillage-alimentaire-quel-bilan-apres-18-mois.php
https://www.lefigaro.fr/economie/le-scan-eco/2018/10/16/29001-20181016ARTFIG00007-loi-anti-gaspillage-alimentaire-quel-bilan-apres-18-mois.php
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https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000032036289/
https://www.senat.fr/amendements/2018-2019/728/Amdt_213.html
https://www.senat.fr/amendements/2018-2019/728/Amdt_213.html
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amendment therefore proposes to increase it to a fine
of the fifth class.

The penalty for destroying consumable foodstuffs
is an administrative fine of 3,750 euros, which cur-
rently only applies to distributors in the food sector.
This amendment proposes to increase this fixed fine to
10,000 euros ».

Thus, this law has quickly proven its beneficial ef-
fects:

- More than 10 million meals are distributed each
year in France.

- A 22% increase in food donations intended for
charitable associations.

This assessment is therefore positive, but we must
go further and improve the law due to the increase in
impoverishment in our country and the long queues for
the « Meal Center ».2

Indeed, charities complain of a drop in donations.
We must therefore find new solutions.

Since 2020, the City of Courbevoie has been pur-
suing a dynamic and bold policy to combat food waste
and hunger.

And the results are remarkable: more than 500,000
meals saved and distributed to charities.

On 31st Friday January 2025, Courbevoie city
welcomed agents of the Food and Agriculture Organi-
zation of the United Nations (FAO) for a major inter-
national conference.*?

Many guests were present, including Jacques
KOSSOWSKI (Mayor of Courbevoie city), Divine
NAGANJE NIJE (Deputy Director of the Agri-Food
Systems and Food Safety Division of FAO), Myriam
ANNETTE (International Expert, Prevention and Re-
duction of Food Losses and Waste, at the FAO Re-
gional Office for Europe and Central Asia), Reza
NAJIB (FAO Programme Officer), Roselyne
BACHELOT-NARQUIN (former Minister), Jean-
Jacques BOUYA (Minister of State of Congo Brazza-
ville), Frédéric SIMONIN (Starred Chef, Meilleur
Ouvrier de France 2019), Franck PAPAZIAN (Presi-
dent MediaSchool and co-president of the CCAF),
Manon MONTESSUIT (chef), Nabil ZEMMOURI
(Anti-waste Chef), Karim BOUAMRANE (Mayor of
Saint-Ouen-sur-Seine city), Joelle CECCALDI RAY-
NAUD (Mayor of Puteaux city and President of POLD)
and Marie-Do AESCHLIMANN (French Senator).

The United Nations agents were able to note that
indeed, more than 500,000 meals were saved and redis-
tributed to charitable associations so that the poor (mid-
dle class representing single mothers or fathers raising
several children, retirees, unemployed or students)
could eat their fill.

1 « L’appel des Restos du cceur, révélateur des difficultés de
tout un secteur face a la hausse des besoins »:
https://www.lemonde.fr/societe/article/2023/09/07/1-appel-
des-restos-du-c-ur-revelateur-des-difficultes-de-tout-un-
secteur-face-a-la-hausse-des-besoins_6188233_3224.html
12 « Le combat de Courbevoie contre le gaspillage alimen-
taire inspire d’autres ¢lus et collectivités »:
https://www.echoidf.fr/de-nouvelles-actions-contre-le-
gaspillage-alimentaire/

13 « Green Cities Initiative » (FAO):
https://www.fao.org/green-cities-initiative/network/en

And thanks to these results, the city of Courbevoie
has been recognized as an « FAO Green City ». 13

And this change provides solutions to the current
social situation in our country which is alarming.

This social situation also demonstrates that even in
a city that appears « well-off », poverty has multiple
facets. Poverty is increasing and the middle class is de-
clining.

Thus in an alarming report, Secours Catholique es-
timated that nearly 10% of French people resort to food
aid.

Indeed, « between 5 and 7 million people » had
recourse to food aid in 2020, warns Secours Catholique
in its annual report on the state of poverty in France
published on the basis of data from the General Direc-
torate for Social Cohesion (DGCS).*

The city of Courbevoie has therefore shown inven-
tiveness in its fight against food waste. 16

The city of Courbevoie has therefore shown inven-
tiveness in its fight against food waste.

It was therefore decided that with the help of sev-
eral start-ups and social and economic actors, a charter
against food waste would be voted on each year in all
spheres of activity in the city:

* 2020 with all supermarkets located in the city
without delimitation of surface area

* 2021 with hospital catering

* 2022 with school catering

* 2023 with food stores (food stores, restaurants,
bakeries, markets)

* 2024 with retirement homes and nursing homes.

These commitment charters, a first in France, have
a multiple objective:

* Create synergies so that everyone can take part
in this fight and adapt their practices

* Participate in raising awareness among the gen-
eral public about the fight against food waste

+ Contribute to reducing the economic impact of
this waste

 Set up food donation partnerships for associa-
tions in accordance with the law

* Promote partnerships with municipal associa-
tions

* Organize « anti-waste » promotions, particularly
for products close to their use-by date (UBD)

* Offer wholesale or unit sales in order to adapt the
quantities purchased and reduce packaging

* Promote the development of fresh products, and
develop awareness-raising marketing operations (oper-
ation « Ugly Fruits and Vegetables », etc.)

* Conduct a discussion with suppliers in order to
define a control strategy against food waste (product
quality charters, etc.)

14 « Pauvreté en France: 10% de la population a eu besoin
d'une aide alimentaire en 2020 » (Université Paris Saclay):
http://www.ritm.universite-paris-saclay.fr/poverty-in-france-
10-of-the-population-needed-food-aid-in-2020/

15 Site Ville de Courbevoie: https://www.ville-courbe-
voie.fr/2195/lutte-contre-le-gaspillage-alimentaire.htm

16 The law on Food Waste - From Courbevoie to Assembly:
https://resource.co/article/law-food-waste-courbevoie-as-
sembly-10198
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* Act to recover waste.

On the strength of all this work, the FAO desig-
nated the city of Courbevoie as a « World Green City »
in 2024, thus granting it formal recognition.

111-A new bill proposal to go further

It is precisely on this alarming situation that Sena-
tor Marie-Do AESCHLIMANN was asked to propose
a new law to go further.

A « Bill to strengthen the fight against food waste
» was therefore submitted to the Senate on 20" January
2025 and whose Text bears the reference number 247
(2024-2025).

The proposal was simple: modify the law against
food waste promulgated on February 11, 2016.

* Reduce the current ceiling of 400 m2 imposed on
supermarkets to reduce it to at least 100 m2 in order to
include more than 5,000 additional points of sale.

* Increase the current fines of the 5th class repre-
senting 10,000 euros to 20,000 euros against supermar-
kets that continue to throw away unsold edible food.

It is precisely Senator Marie-Do AESCHLI-
MANN who is carrying this « Bill to strengthen the
fight against food waste » tabled in the Senate on 20%
January 2025 and whose Text bears the reference num-
ber 247 (2024-2025).

Here is the explanatory statement of Senator Ma-
rie-Do AESCHLIMANN

Ladies and Gentlemen,

Every year, millions of tons of food are wasted in
France, even though part of the population struggles to
eat properly. This aberration, which is at once ethical,
social and economic, requires renewed mobilization
against food waste. Under Article L. 541-15-1 of the
Environmental Code resulting from Law No. 2020-105
of 10" February 2020 relating to the fight against
waste and the circular economy, food waste is defined
as "any food intended for human consumption which,
at any stage of the food chain, is lost, thrown away or
degraded".

On a global scale, the equivalent of one billion
meals would have been wasted every day in 2022, ac-
cording to a report by the United Nations Environment
Programme (UNEP). A waste that the director of
UNEP1(*) describes as a "global tragedy".

In France, according to data from the Ministry of
Agriculture and Food Sovereignty, food waste repre-
sented 4.3 million tons of food in 2022.

The worrying increase in food insecurity - which
today affects 16% of the French population2(*) - makes
throwing away edible food even more unacceptable.
For the year 2023, it is estimated that 2 to 3 million3(*)
people benefited from food aid distributed by associa-
tions.

This development is closely linked to the context of
food inflation. After an 11% price increase in 2022, the
Observatory published by rural Families recorded a
further 16% price increase for fruits and vegetables in
2023.

In addition, according to the Observatory of Food
Vulnerabilities created by the Nestlé Foundation, 37%
of French people declared themselves to be food inse-
cure in 2023, compared to 11% in 2015. This study also
reveals that young people aged 18-24 are particularly

affected, as are women, single people and single-parent
families4(*).

With an estimated cost of 16 billion euros per year
in France and 1,000 billion dollars for the global econ-
omy5(*), food waste has consequences that are not
negligible on the economic level.

Finally, its environmental cost is particularly sig-
nificant since it represents 8 to 10% of global green-
house gas emissions6(*). According to the Waste and
Resources Action Program (WRAP), if it were consid-
ered a country, food waste would be the "third largest
emitter of greenhouse gases behind the United States
and China". In France, the Agency for Ecological
Transition (ADEME) estimates this impact at 15.3 mil-
lion tonnes of CO2 equivalent, or 3% of all our emis-
sions7(*).

The fight against food waste is therefore a major
ethical, ecological, social and economic challenge for
our society. Since signing the National Pact to Combat
Food Waste in 2013, France has resolutely taken up
this issue by strengthening its legislative arsenal in or-
der to raise awareness and involve all stakeholders in
the food chain in the fight against food waste, in par-
ticular through the practice of food donations, which is
an essential lever in the fight against poverty.

Thus, as a result of the successive laws adopted
over the last ten years, the list of stakeholders affected
by the obligation to conclude food donation agreements
with associations has continued to grow. Initially ap-
plied to distributors with a sales area of more than 400
m?, this obligation has been extended to operators of
collective catering serving more than 3,000 meals per
day as well as to operators in the agri-food industry
and wholesale trade whose turnover exceeds 50 million
euros.

At the same time, the associative world, communi-
ties, but also companies and players in the food sector,
have also committed to developing virtuous initiatives
aimed at reducing waste. This is the case, for example,
of the city of Courbevoie, in Hauts-de-Seine, where un-
der the leadership of Arash Derambarsh, deputy
mayor, a Charter of Commitment against Food Waste
signed with local stakeholders has made it possible to
save and redistribute 400,000 meals in four years. In
2024, this proactive approach earned Courbevoie the
title of "green city" awarded by the Food and Agricul-
ture Organization (FAO), the specialized agency of the
United Nations (UN)8(*).

Despite real awareness at all levels since 2013,
due to a lack of tools and indicators, it has not been
possible to accurately assess the volume of food waste
sources and their evolution. The objective assigned by
the anti-waste law for a circular economy (AGEC) of
February 20, 2020, proclaiming a goal of reducing
food waste by 50% by 2025 compared to 2015, has con-
sequently proven to be ineffective. However, the 2025
horizon is nonetheless a pivotal date in the fight against
this scourge. The volume of 4.3 million tons of wasted
food, measured in 2022, remains alarming in light of
the food insecurity issues facing our country. This fig-
ure highlights the contrast between stated ambitions
and concrete actions, recalling the urgency of intensi-
fying our efforts to reduce waste while ensuring a better
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redistribution of food resources to vulnerable popula-
tions.

At the origin of more than a third of food waste,
the agri-food industry, distribution and out-of-home
consumption still represent a considerable source of
food that should be valorized in order to limit losses,
develop donations and meet the growing need for food
aid.

This law intends to act more specifically on this
source by broadening the scope of the actors con-
cerned, by strengthening the obligation for these actors
to communicate their data on wasted food annually and
by toughening the sanctions applicable to companies
that make them unfit for consumption.

Article 1% extends the scope of the obligation for
businesses and operators to propose agreements to do-
nate their unsold goods to food aid associations in or-
der to combat waste. On the one hand, by lowering the
threshold of businesses concerned by the said obliga-
tion from 400 m2 to 200 m2, which would allow the in-
clusion of some 5,000 local businesses in the scope of
the law. On the other hand, by including food wholesale
operators whose annual turnover exceeds 25 million
euros, agri-food industry operators whose turnover ex-
ceeds 25 million euros and collective catering opera-
tors whose number of meals prepared exceeds 2,000
meals per day in this system. This article provides for
the submission of a summary document of the donations
made by these operators no later than 1 February of
each year. This must be sent to the services of the Gen-
eral Directorate for Competition, Consumer Affairs
and Fraud Control (DGCCRF). The Government must
also submit, within twelve months, a report on the qual-
ity and compliance of donations to associations.

Article 2" draws conclusions from the shortcom-
ings in the application of the law by strengthening its
control. Indeed, the DGCCRF investigation carried out
throughout 2021 resulted in 345 establishments visited,
66 warnings, and 2 injunctions. The rate of establish-
ments in anomalous is 20.87%. The anomalies noted
are the absence of a proposed agreement, agreements
not signed or not respecting the required formali-
ties9(*). The operators concerned will also have to es-
tablish a quantified and exhaustive assessment, on an
annual basis, of the quantities of food wasted.

Article 3" toughens the sanctions against compa-
nies that make food unfit for consumption by replacing
the fixed fine set at a maximum of 0.1% with a fine of
between 0.1% and 0.5% of turnover. The aim is to com-
bat the downward trend in donations within the large-
scale distribution sector, deplored by many associa-
tions10(*).

Article 4™ constitutes the financial guarantee of
this bill.

* 1 UN, “UN Food Waste Index Report: World
Wastes More Than a Billion Meals a Day,” UN Envi-
ronment Programme, March 27, 2024.

* 2 Marianne Bléhaut, Mathilde Gressier, Antoine
Bernard de Raymond, “The Resourcefulness of People
Who Don’t Always Have Enough to Eat,” Crédoc, Sep-
tember 2023.

* 3 Food Bank Study: “Profiles” Who Are the
People Who Receive Food Aid?

* 4 Nestlé France Foundation, “1st Observatory
of Food Vulnerabilities,” November 16, 2023.

* 5 Ministry of Ecological Transition and Territo-
rial Cohesion, Food Waste, June 12, 2024.

*6 UN, op. cit..

* 7 "State of play of the masses of food waste and
its management at the different stages of the food
chain", ADEME, May 2016.

* 8 Louise Simondet, "Fight against food waste:
the city of Courbevoie rewarded by the United Na-
tions", France 3 Paris-lle-de-France, October 25,
2024,

* 9 Directorate General for Competition, Con-
sumer Affairs and Fraud Control, "Professionals: how
to avoid food waste".

* 10 In their 2023 activity report, the ANDES as-
sociation notes, for example, that the share of dona-
tions from large retailers in the supply of solidarity gro-
cery stores has fallen, from 35% in 2022 to 22% in
2023.

The overhaul of the agri-food system, aid for char-
itable associations and the fight against hunger there-
fore require the vote on this « Bill aimed at strengthen-
ing the fight against food waste » put forward by Sena-
tor Marie-Do AESCHLIMANN and which should be
supported.

CONCLUSION

As we have analyzed, the social situation is alarm-
ing. And faced with this, citizens are legally helpless.

Indeed, the legal tools made available to citizens
must be updated and systematically adapted in order to
respond to daily concerns: combating food waste and
helping to reduce hunger.

As studied in the main part, it is necessary to vote
on a new law against food waste because food dona-
tions have decreased. However, since the legal frame-
work is insufficiently adapted, this bill will be wel-
come.
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ABSTRACT
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What is presented in this article are data on the number and distribution of state and municipal hospitals and
the beds in them. Bulgaria has a dense network of hospitals - a total of 241 by 2022, including state, municipal
and private medical establishments. The total number of hospitals hasn't changes significantly in the past 10 years,
but the number of beds in them has been raising gradually from 47 thousand to 54 thousand in 2022. Bulgaria's
hospital structure is characterised by overcapacity that isn't reflective of the population's realised need for hospital
treatment. The hospital infrastructure available is unevenly distributed across the country’s territory, with an over-
concentration of hospital structures in the largest cities and a insufficient capacity for satisfying the basic hospi-

talisation needs in the smaller province centres.

Keywords: state hospitals, municipal hospitals, number, distribution, beds.

INTRODUCTION

Hospital healthcare is the most complex sector in
the healthcare system. Hospitals continue to increase
many and varied problems despite a series of reforms
and changes in search of better and more efficient solu-
tions [4,5]. Regardless of the fact that the priority of any
progress in the last 30 years continues to improve the
access of Bulgarian citizens to qualified medical care,
as well as the increase in the improvement of medical
services in practice is not happening [1].

MATERIAL AND METHODS

The purpose of this article is to analyze the number
and distribution of state and municipal hospitals in our
country for the period 2011-2022.

To realize this goal, the following tasks have been
completed:

1. Analysis of normative documents regulating the
structure, distribution and activity of medical facilities
for hospital medical care.

2. Analysis of the number of medical facilities for
inpatient care and beds in them for the period 2011-
2022.

The following research methods were used: com-
parative analysis, documentary method, graphic
method for visualizing the obtained results. Various
regulatory documents, reporting documents from the
NHIF, reports and strategies have been studied.

RESULTS DISCUSSION

Hospitals in Bulgarian are registered as trade com-
panies in accordance with the requirements of trade act,
and as such have to follow all requirements of the trade
legislations, such as accounting, deadlines, documenta-
tion and information availability. It follows that their
accounting documents should be available for access

by the public to look at and analyse in the Trade Regis-
ter.

Medical establishments for hospital care in our
country are defined in Article 9 of the Medical Estab-
lishment Act as hospitals for active treatment, hospitals
for continuous treatment, rehabilitations hospitals, hos-
pitals for continuous treatment and rehabilitation. They
can be multi-profiled or specialised [10]. Their activity
is also regimented in detail in Chapter 4 of the same act.
Legislation determines the availability requirements for
national and regional hospital maps, which indicate the
place and manner of hospital health services needed by
the population. The location of hospitals across the ter-
ritory of the country is chosen based on these maps.

Under the current legislation and the concept for
health care system development, health services within
the scope of hospital care are structured into the follow-
ing 3 levels, as follows [9]:

The first level of hospital service has a predomi-
nantly local character. The second level of hospital ser-
vice has a predominantly regional character. The third
level of hospital service has a predominantly national
character. At that level, in addition to the activities at
the third and second level, there are a specialised and
ultraspcialised hospital services, which include activi-
ties in the scope of all medical specialities, including
the incorporation of new medical technologies for di-
agnostics and treatment, diagnosing and treating rare
ilnesses, medical scientific research, etc.

The populations hospital care needs are planned
for in the Nation Health Map of Bulgaria at the regional
and national level. The indicator used is the internation-
ally recognised measure of capacity - "1 hospital bed",
which has been used in developing of the currently used
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National Health Map. Bulgarian legislation clearly de-
fines a hospital bed (by types and medical specialities)
as a measure of capacity, including the activities con-
ducted on it, as wells as the requirements for a hospital
bed, according to the established medical standards, in-
cluding personnel, the medical equipment, spaces, or-
ganisations, etc. needed for the activity that guarantee
the activity's quality. l.e. after determining the needed
number of beds for conducting a particular activity,
based on the all the resources, be they human or mate-
rial, for its realisation can be planned for [6,7,8].

In line with to the adopted regulations on the struc-
ture and content of the regional and National Health
Maps and the approved Methodology for the develop-
ment of the Regional Health Maps, the concrete needs
for hospital beds and medical activities are planned at
the district level according to type and level of compe-
tence of the respective structures for all districts, as well
as the types of medical activities to be planned at the
regional level. The hospital services needs and the ca-
pacity needed for their satisfaction, using this method-
ology, is determined first at the local level, and then the
capacity needed for these activities is planned for at the
regional and national level based on the levels of hos-
pital service.

The hospital health map currently mostly covers
the medical establishments for hospital care that are
present, and does not recommend closing excess capac-
ity (the legislation also doesn't set out to determine the
capacity as either sufficient or excessive). There is not
enough exact information on healthcare not only on the
supply but also on demand, which could provide the
opportunity for analysing capacity and taking appropri-
ate decisions. According to the newest data by Eurostat
Bulgaria has the largest number of hospital beds in the
EU compared to the population with 792.3 beds per 100

000 people, whereby the average for the EU is 524.8
beds for 2021. According to the National Health Insur-
ance Fund's information, the beds in use in hospitals
rarely go over 50% capacity.

Hospitals in Bulgarian are registered as trade com-
panies in accordance with the requirements of trade act,
and as such have to follow all requirements of the trade
legislations - for example: accounting, deadlines, doc-
umentation and information availability. This means
that their accounting documents should be available for
access by the public to look at and analyse in the Trade
Register.

There is an important question regarding the own-
ership of capital in those trade companies. Depending
on who owns the capital, the hospitals can be divided
into state hospitals (in which case the capital is owned
by the Ministry of Healthcare), municipal hospitals (in
which case the capital is owned by a municipality) and
private hospitals. This distinction is used in the current
analysis, as at this stage we will not be touching on the
private hospital care establishments [2,3].

The main activity performed by hospitals is the di-
agnostics and treatment of diseases. The majority of
these activities are covered by the NHIF, and a minor
part is paid directly by the patients, while an insignifi-
cant part of the financing received by hospitals comes
from health insurance companies. Therefore, clinical
pathways are the main tool used to finance the treat-
ment of hospitalised patients [6].

Bulgaria has a dense network of hospitals - a total
of 241 by 2022, including state, municipal and private
medical establishments. The total number of hospitals
hasn't changes significantly in the past 10 years, but the
number of beds in them has been raising gradually from
47 thousand to 54 thousand in 2022 [10].
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Figure 1. Number of hospitals and bed available in them for the 2011-2022 period.
Source: https://ime.bg/wp-content/uploads/2024/02/hospitals_ime.pdf

In 2022 there were 189 state and municipal hospi-
tals functioning in Bulgaria. 68 were state hospitals,
while 121 were municipal. There is a hospital in every
of 28 Provinces and in 104 (out of 265) municipalities,
usually in the municipality's center town. The majority
of hospital is in the capital Sofia. There are seven in
Varna, 6 in Plovdiv, five in Vratsa, Veliko Tarnovo and

Burgas. There are four hospitals in Haskovo, Stara Zag-
ora, Ruse and Blagoevgrad, and 3 in Pernik. There are
2 hospitals in another 12 towns, and one in each of the
remaining 81 towns [10].

The formation of health islands with more hospital
care facilities around the capital and Pernik; around
Vratsa, Burgas and Varna is of interest. For some of
them, the well-developed network is explained by the
legacy of state hospitals from the past, which are still
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maintained today; by the presence of a medical univer-
sity around which a whole plethora of medical estab-
lishments has been formed; and by purely geographical
factors, which do not allow easy concentration of pa-
tients. However, the municipalities that lack public hos-
pitals are of greater interest - those around Plovdiv and
Pazardzhik, in Dobrudja around Dobrich and Varna, in
northwestern Bulgaria, whose residents travel to Vratsa
and most probably to the capital when they require hos-
pital treatment [7]. These are most often municipalities
that either have a limited population, or are situated in
proximity to larger municipalities or province centers.

CONCLUSION:

Bulgaria's hospital structure is characterised by
overcapacity that isn't reflective of the population’s re-
alised need for hospital treatment. The hospital infra-
structure available is unevenly distributed across the
country's territory, with an overconcentration of hospi-
tal structures in the largest cities and a insufficiant ca-
pacity for satisfying the basic hospitalisation needs in
the smaller province centres. The current structuring of
the hospital beds is ineffective, with a pre beds for ac-
tive treatment being predominant, while the availability
of beds for long-term care is extremely low. According
to R. Grozdanova [1], restructuring the hospital sector
would require active policy targeted at overcoming the
growing imbalances in the population’s access to hos-
pital care in the smaller settlements and the over-con-
centration of hospital capabilities in specific centres by
mechanising the National Health Map and incorporat-
ing effective regulations for the process of opening new
hospitals and hospitalisation structures. Neglecting

these problems and postponing adequate government
action for their resolution has an extremely adverse im-
pact on the development of the health care system, and
consequently on the long-term health of the citizens.

References

1. Grozdanova R., Realities and challenges in the
hospital sector - heart hospital capacity or deepening
inequalities, magazine Health Policy and Management,
vol. 24, no. 2, 2024, S., ISSN 1313-4981, pp. 24-26

2. Yaneva, R. The contemporary hospital, prob-
lems and challenge, Kontakti Magazine, vol. 3 (91),
2013, S., ISSN 1311-7939, 46-50 p.

3. YanevaR., T. Petrova-Gotova. A comparative
analysis of the activity of hospitals in Bulgaria. Uprav-
lenie i Obrazovanie Magazine, vol. 16 (1) 2020, pub.
"Prof. Dr. Asen Zlatanov" - Burgas University, ISSN
13126121, 46-55p.

4. Stoyanov H., Yaneva, R. Analysis of the Rev-
enues of Large Public Hospitals in Bulgaria. Journal of
science Lyon Ne49/2023. 8-12. ISSN 3475-3281.
https://doi.org/10.5281/zenodo.10450732

5. https://www.nhif.bg/bg/hospitals/beds

6. https://www.mh.government.bg/me-
dia/filer_public/2023/09/01/gggg.pdf

7. https://2650bshtini.bg/map/406

8. https://www.strategy.bg/StrategicDocu-
ments/View.aspx?lang=bgBG&Id=1592

9. https://lex.bg/laws/ldoc/2134670848/ - MED-
ICAL ESTABLISHMENTS ACT

10. https://ime.bg/wp-content/up-
loads/2024/02/hospitals_ime.pdf


https://ime.bg/wp-content/uploads/2024/02/hospitals_ime.pdf
https://ime.bg/wp-content/uploads/2024/02/hospitals_ime.pdf

Sciences of Europe # 159, (2025) 30

PEDAGOGICAL SCIENCES

IMPUMEHEHUE COBPEMEHHBIX TEXHOJIOT U B OBPA3OBATEJIBHOM ITPOIIECCE

aenemosa A.X.

KAHOUOam neoazocudeckux HayK, OOyeHm,

Eepasuiickuii nayuonanvuwiil ynusepcumem umenu JLH. I'ymunesa
Typnan A.T.

maeucmpanm OI1 "[ledacocuxa u ncuxonozus”

3anaono-Kazaxcmanckuii UHHOBAYUOHHO-MMEXHONOUYECKUL YHUBEPCUEN

THE USE OF MODERN TECHNOLOGIES IN THE EDUCATIONAL PROCESS

Davletova A.,

Candidate of Pedagogical Sciences, Associate Professor

L.N. Gumilyov Eurasian National University

Turlan A.

Master’s degree student of the Pedagogy and Psychology educational program,
West Kazakhstan Innovation and Technology University

AHHOTALIUSA

B cratne paccMaTpuBACTCA AKTYAJIbHOCTb IPUMCEHCHUA COBPECMCHHBIX TEXHOJIOTHH B O6paSOBaTeHBHOM npo-
OeCCC KakK OAHOI'O U3 KIIFOYECBBIX (I)aKTOpOB IIOBBIIIICHUA Ka4€CTBa 06yqu1/I$[. OmnrcaHbl IpUMEpbI BHCAPCHUS UH-
TCPAKTUBHBIX TOCOK, 00IaYHBIX HJ'IaT(bOpM, HNCKYCCTBCHHOTI'O MHTCIIJICKTA, UTPOBLIX TEXHOJIOTHH. BBI,I[GJIGHLI ape-
HNMYIIECTBA UCIIOJIb30BaHUA TeXHOJIOFI/Iﬁ, B TOM YHUCJIC JOCTYITHOCTb 3HaHPII>'I, IIOBBIINICHHUEC Ka4C€CTBA 06pa3013aH1/m
1 3G PEKTUBHOCTH YIIPaBICHAS YIeOHBIM IIpoIieccoM. Takke 3aTPOHYTH OCHOBHBIC TPYIHOCTH BHEAPCHHUS, TAKUE
KaK HEPAaBCHCTBO AOCTYyIlIA U HECAOCTATOYHAs KBaJ‘II/I(I)I/IKaI_lI/Iﬂ neaaroros. B 3akmroueHme HOZ[‘{épKI/IBaIOTCH nep-
CIICKTHBBI JAIbHEHIIICTO PA3BUTHS TCXHOJIOTHI B 00pa30BaHUU U MX 3HAa4YCHHE UIsi GOpMUpPOBaHUS UGPOBOTO
obmecTBa.

ABSTRACT

The article examines the relevance of the use of modern technologies in the educational process as one of the
key factors in improving the quality of education. Examples of the implementation of interactive whiteboards,
cloud platforms, artificial intelligence, and gaming technologies are described. The advantages of using technology
are highlighted, including the availability of knowledge, improving the quality of education and the effectiveness
of educational process management. The main difficulties of implementation, such as unequal access and insuffi-
cient qualifications of teachers, are also touched upon. In conclusion, the prospects for the further development of
technologies in education and their importance for the formation of a digital society are emphasized.
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WHHOBAIMH B 00pa30BaHUMU.
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AKTYaJIbHOCTH IIPUMEHEHHUSI COBPEMEHHBIX TeX-
HOJIOTHIA B 00pa30BaTeILHOM IPOIIeCCe KaK OJHOTO 3
KITFOYEBBIX ()aKTOPOB MTOBBIIICHHUS KauecTBa 00yICHUS
00yCIIOBIICHa CTPEMUTEIHHBIMI H3MCHEHUSIMH B 00-
MIECTBE W HEOOXOJMMOCTBIO MOJATOTOBKH YYAITUXCS K
KU3HU B IH(GPOBYIO A10Xy. COBpeMEHHBIE TEXHOIO-
THH SIBJISIFOTCS HEOTHEMIIEMOM YacThiO BceX cdep
KU3HU, BKJIIOYas o0pa3oBaHHeE, IKOHOMUKY W HAYKY.
YMenue mnonb3oBathecsi WT-uHCTpyMeHTamMu cTaHO-
BUTCS KJIIOYEBOM KOMIIETEHIIMEN, HEOOXOIUMOM s
YCHEIHON WHTEeTpanuu B TMPOQECCUOHAIBHYIO Jes-
TEIBHOCTh. VICIOIB30BaHME TEXHOJOTHH TO3BOJISIET
aJlanTHPOBaTh 00Pa30BATENbHBIN MPOIECC K MHIUBU-
IyaJbHBIM TIOTPEOHOCTSM ydYammxcs. Hampumep,
WIaTGOPMBI C MCKYCCTBEHHBIM HHTEJUICKTOM Mpeno-
CTaBJIAIOT NEPCOHAIM3UPOBAHHBIE 3a/JaHUS, YTO CIIO-
COOCTBYET Jy4YIIEeMy YCBOCHHUIO Marepuaia. YIrydIie-

HUE KauecTBa oOpasoBaTenbHOro mporecca. [udpo-
BbIe MHCTPYMEHTHI MTO3BOJIAIOT BU3y. Pacmmpenue 00-
pa30BaTENbHBIX BO3MOXKHOCTEH. OOJIauHbIe TEXHOJIO-
MU ¥ OHJIaHH-TUIAT(GOPMBI 00ECTICUNBAIOT yUaIIMCs
JOCTYNl K 3HaHWSIM HE3aBUCHMO OT HMX Teorpadmudie-
CKOT'0 TOJIOJKEHHUS. ITO 0COOEHHO BAXKHO JUIS CEITLCKUX
1 yAan€HHBIX peruoHOB. [1oroToBKa K phIHKY Tpyna
Oynymero. MHoOTHE COBpeMEHHbBIE Mpodecchu Tpe-
OyIOT 3HaHMI B 00J1aCTH IPOTPAMMHUPOBAHUS, AaHAIH3A
JAHHBIX, Pa0OTBHl C HCKYCCTBEHHBIM HWHTEIJICKTOM.
[IpumMeHeHne COBPEMEHHBIX TEXHOJIOTHI B 00pa3oBa-
TEJIEHOM TIPOIECCe aKTyaJbHO KaK CPEICTBO MOBHIIIIE-
HUSI KauecTBa 00y4eHHsI, CO3/JaHMs PABHBIX BO3MOIKHO-
cTel JuId ydanmxcs U pOpMHpPOBAHHS KOMIIETEHIINH,
BOCTPEOOBAHHBIX B COBPEMEHHOM 0O0IIECTBE. DTH TeX-
HOJIOTUH CIIOCOOCTBYIOT aJaNTallii 00pa3oBaTeIbHOM
CHCTEMBI K BBI30BaM LIU(POBOIA 3110XH, Jienast e€ boiiee
3¢ PEeKTUBHOI, THOKOH 1 TOCTYIHOM.
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Astop Illupoxux A.A. B yae6HOM ocoduu «MH-
(hopmanMoHHBIE TEXHOJIOTHH B MTPO(HEeCCHOHATBLHOM Jie-
ATEITPHOCTI U3JI0KIIJI COBPEMEHHBIE TEHACHIINHU Pa3-
BUTHS NH()OPMALMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEX-
HOJIOTHH{, paCKPBITHI TOXO0/IbI ¥ IPUHLIUITEI UCTIOJB30-
BaHMsl MH(POPMAIMOHHBIX TEXHOJIOTHH B MpodeccHo-
HaJIbHOW JEATEeNbHOCTH, WHHOBALIMOHHBIE METOJIUKHU
OpraHM3any 00pa30BaTEeIbHOIO MPOIlecca Ha OCHOBE
UH(POPMALMOHHBIX TEXHONOTHH. [2]

Takum 06pa3om, NpUMEHEHNUE COBPEMEHHBIX TEX-
HOJIOTHI B 00pa30BaHUN OTKPHIBAET IIMPOKHUNA CIIEKTP
BO3MOXKHOCTEH, KOTOPBIC 3HAUNTEIBHO MOBBIIIAIOT Ka-
yecTBO U 3 PexTrBHOCTH 00yueHHs. Cpean KIIF0IeBHIX
MPEUMYIIECTB MOKHO BBIIEIUTD:

Hsocrative @ nearpod
2
Wordwall

umaigra

JlocTymmHOCTE 3HAHUH, MOBHIIIEHHE KadecTBa 00-
pa3oBanus, 3(Q(EKTUBHOCTH YNPABICHUS YICOHBIM
TIPOLIECCOM.

Mertoabt

MeroauKa MPUMEHEHHSI COBPEMEHHBIX TEXHOJIO-
ruil B 00pazoBaTesIb-HOM IpoLecce

1. Hcnonb3oBaHME WHTEPAKTUBHBIX JIOCOK U
TUIQHILIETOB.

[Tpe3eHTanuu: co3qaHne UHTEPAKTHBHBIX IIPE3EH-
Taluil ¢ BO3MOKHOCTBIO B3aUMOJICHCTBHS y4YaluXcs C
KOHTEHTOM. PaboTa ¢ TeKCTOM: BEIZIENeHUE, TOAYEPKU-
BaHUe, J0OaBJICHNE 3aMETOK U KOMMeHTapueB. I padu-
YecKHe WHCTPYMEHTHI: pUCOBaHHUe, [oOaBieHNe (GopM,
JIMHUH, CTPETOK M APYTHX IpauIecKuX 3JIEMEHTOB.
JleMOHCTpanust BUZICO U ayAHO: MIPOCMOTP U MPOCIY-
IIMBaHUE MAaTEPHAIOB MIPSIMO Ha JOCKE.

PucyHOK 1. Hcnonvzosanue UHMepaxKmueHvlx 00COK U NIAHULEMOB.

Vyennsle [lapunos @.B., Ymakos B.JI. B cBoeit
pabore «Ilemarormueckue TEXHOJOTHUH IMCTAHIMOH-
HOTO O0YYEHHs» PaCKpBIBAIOTCS pa3lIMuHbIE KOHIICTI-
K1 00y4EHUsI, TEOPETHYECKUE OCHOBBI JAUCTAHIIMOH-
Horo oOyuenus (/10), Bonpockl NpoeKTUpoBaHHs 00-
pa30BaTENbHOIO MPOIECCa, XapaKTEPUCTUKU pa3ind-
HBIX [1€IarOTHYECKUX TEXHOJIOT Ui, TPOOIEeMBI MaTepH-
IPHO-TEXHMYECKOTO, MPOrPaMMHOTO, HH(OpPMaIH-
OHHO-METOANYECKOTr0o M KaxpoBoro obecreuenus J10O;
paccMatpuBatoTcst pasnmaabie mozermn JO. Ocoboe
BHUMaHHE YAEJsIeTCs BOIPOCaM OpraHn3alyy pa3iind-
HBIX BUJIOB 3aHSTHH, KOHTPOJIS ¥ OLIGHKU PE3YJIbTaTOB

o0ydeHHsT; naeTcs KpaTKuii 0030p HCIOIh30BAHUS CH-
ctemsbl J]O 3a pyOexom u B Poccun. TekcToBblii mate-
pHai IomnoyHeH rpadhuuecKuMu MoaesIMu. [ 1]

B nHamewm ciydae MBI paccMaTpuBaeM, NMpUMeEHe-
HUe oHNaiiH-Tardopm st o0ydenus. Buneo nexuuu:
MPOCMOTpP 3alMCaHHBIX JIEKIWH B J1000e ymoOHOe
Bpemst. TecTsl ¥ 3a1aHVs: BHITOTHEHUE 3aJaHUH U TIPO-
XOXJIEHHE TecTOB OHJaiH. DOpyMEI 1 YaThl: 00CyxIe-
HHUE TeM C IPYTHMHU CTYICHTaMH U IIPETIOIaBaTEISIMU.
OO0patHasi CcBs3b: MOJYYCHHE KOMMEHTApHEB H PEKO-
MEHJAlM OT npenojaBaTee.

Pucynox 2. [Ipumenenue ounatin-niamgopm ons 00yuenus.

PaboTa ¢ 37€KTpOHHBIMU YYEOHHKAMHU H pPeECyp-
caMu JIOCTyIl K MaTepuajgaMm: BO3MOXHOCTh CKauuBa-
HUSl WIM OHJIAaH-YTEHUs] MaTepuayoB. MHTEpakTuB-
HBI€ JIEMEHTBI: BCTPOECHHBIE TECTHL, 3aJaHHs, BUAEO U
aynno. AjanTtanus 1oJ pa3Hble yCTPOMCTBA: BO3MOXK-
HOCTh YTCHHS Ha IJIAHIIEeTaX, CMapTPOHaX U KOMIBIO-
Tepax. [IpuMeHeHHMEe MOOMIBHBIX TexHOJorui. Mo-
OWMIIbHBIE TIPUIIOXKEHUS: TOCTYT K MaTepHajaM | 3aa-
HUSIM C MOOWIBHBIX yCTpoicTB. SMS-yBegomiieHus:
NOoJTy4eHHe HHPOPMAIMH O MIPEACTOSIINX COOBITUIX U
3aJJaHUsX.

B yue6Hom mocobun O. B. Cemennsenoit
«AyIMOBH3yalIbHBIE TEXHOJIOTHH 00y4YEeHHUs» paccMmar-

pHUBaeTCs MOATOTOBKA OYAYIIMX MEIaroroB K 000CHO-
BaHHOMY ¥ 3((eKTHBHOMY WCIIONB30BAHHUIO COBpE-
MEHHBIX TEXHHYECKIX, Ay JUOBU3YaITbHBIX U HHpOpMa-
UOHHO-KOMMYHHKAaMOHHEIX TexHoioruid (MKT) B
yuebHOM mporiecce. [TocoOue Takke MOXKET OBITh TO-
JIE3HO TIPETIOIaBaTeNsIM PAa3INYHBIX Kadeap Al o3Ha-
KOMJICHUSI C BUIAMH W BO3MOXHOCTSIMUA COBPEMEHHBIX
TEXHUUYECKUX YCTPOUCTB. [4]

B coBpemenHoM Mupe oOpa3oBaTelbHBIE TEXHO-
JIOTHH OTKPBHIBAIOT HOBBIE BO3MOXKHOCTHU JJIs 00ydYe-
HUs. BOT HECKOJIBKO MPUMEPOB UX UCIIOJIB30BAHHUSA:

1. AyAvOKHWTH ¥ TOAKACTH TO3BOJISIOT CIY-
mIaTh MaTepUalbl B JIO0OE BpeMs H B JIFOOOM MecTe,
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9TO 0COOEHHO YI00HO ISl CTYIEHTOB C MJIOTHBIM T'pa-
(ukom.

2. OmnnaitH-kKOH(QEPCHIINH MalOT BO3MOYKHOCTH
MIPOBOIUTH BEOWHAPHI W OHJIAWH-BCTPEUH IS 00CYyX-
JICHUS] TEM U 00MEHa MHEHHSIMHU.

3. Yarel U GopyMBbl MOMOTAIOT ydamumcs 00-
maThcsl, OOMEHHUBATHCS HJIESIMH W MOJydYaThb IOJ-
JIEPIKKY.

4. T'pynroBble MPOEKTHI MMO3BOJIAIOT COBMECTHO
paboTaTh HaJ TNPOEKTaMH W 33JaHUSIMH, DPa3BHBas
HaBBIKM KOMaH/IHON paOOTHI.

5. ABTOMAaTH3MPOBAHHBIE TECTHl  YHPOIIAIOT
IpoLece MPOBEPKHU 3HAHUH U IIOMOTAIOT OTCIIEKHUBATH
mporpecc.

6. OmnnaitH-OpTQONHNO MO3BOIAET JEMOHCTPH-
POBaTh OCTHXXEHUS M IPOEKTHI, YTO MOJIE3HO A Ka-
PBEPHOTO pocTa.

7. DNeKTpOHHBIE XypHaJbl OOJIEryaroT OTClie-
JKMBaHHE YCIIEBAEMOCTH U MOCEIIAeMOCTH, IIPEIOCTaB-
JAd CTYACHTaM U ITPEIoaaBaTCIiAM yIlO6HI:II71 JO0CTYyI K
uHbopMaLuH.

Ilpumenenue mexuono2uti O UCCIE008AMENb-
cKoll pabomui.

AHanuTHYECKHE WHCTPYMEHTHI: HCIOIb30BaHNE
MHCTPYMEHTOB JUISl aHAJIN3a JaHHBIX.

ONeKTpOHHBIE OMOJMOTEKH: IOCTYN K HayJHBIM
CTaThsIM M UCCIIEIOBAHMSAM.

CoBMmecTtHast paboTa: COTpPYAHHYECTBO C KOJLIE-
raMu 1 SKCTI€pTaMu. Pa3BuTHE HaBBIKOB KPUTUYECKOI'O
MBIIJICHUA.

AHanmu3 UHPOPMALIMHU: OICHKA TOCTOBEPHOCTH U
Haﬂé)KHOCTI/I HUCTOYHHUKOB. KpHTH‘IeCKOC MBIIIJIICHUEC:
aHaJIM3 M OlleHKa MH(pOPMAaIMK C Pa3HBIX TOYEK 3pe-
HUSL.

CamocrosrenbHas paboTa: pa3BUTHE HABBIKOB Ca-
MOCTOSITEIEHOTO TTOMCKA MH(OPMAIHH.

[TpumeHeHne cOBpeMEHHBIX TEXHOJIOTHH B 00pa-
30BaTENILHOM IIPOLIECCEe TTO3BOJISAET CAeIaTh 00yUdeHue
6ostee 3(hHEKTHBHBIM, JOCTYIHBIM U HHTEPAKTHBHBIM.
BaxxHo apantupoBaTh METOIUKH IIOJ Pa3HbIE YPOBHHU
MOATOTOBKU CTY/IGHTOB M HCIIOJIb30BaTh pa3HOOOpa3-
HBI€ HWHCTPYMEHTBI IJIsI JOCTHIKCHHA IMOCTABJICHHBIX
nenen.

CoBpeMEHHbBIE TEXHOJOTUH HIPAIOT KIFOYEBYIO
poib B pa3BUTHH oOpaszoBarenbHOrO mnporuecca. OHM
CIIOCOOCTBYIOT TIOBBIIICHHUIO KadecTBa OOydeHHMs, Je-
Jal0T ero OoJyiee AOCTYITHBIM, MHTEPAKTUBHBIM H (-
(extuBHBIM. MHHOBaMM B cdepe MHPOPMATMOHHBIX
TEXHOJIOTHH TpaHC(HOPMUPYIOT TPaJULIUOHHBIE Me-
TOJIBI MPETIOIABaHNs U OTKPHIBAIOT HOBBIE BO3MOXKHO-
CTH JUJIsl CTYACHTOB U IIPENojaBareiei.

Hckyccmeennulii unmenniexm 6 00pazoeanuu

UckyccrBennsiii natemnekt (M) BHeapseTcs B
00pa3oBaTeNbHBIN MpoIece IS MEPCOHATH3AINH 00Y-
yenus. CucteMbl Ha ocHoBe W aHanmm3upyroT ycreBa-
€MOCTh y4allerocs, BBIABIAIOT npo6em)1 B 3HAHUSAX U
Ipe/IaraloT MHANBUyaIbHBIE IPOTPaMMBbl 00yUCHHSI.
Taxke 4ar-O00TBI TOMOTAIOT CTYyJCHTaM HaXOJHUTh
HYXHYI0 MH(OpManuio U oTBE4aTh Ha UX BOINPOCHI B
mr000e BpeMs.

,ZZOHO]lHeHHaﬂ u eupmyaibHas peailbHocntb

Texnonoruu nomonHeHHOH (AR) n BUpTyanbHOH
peansHOCTH (VR) nenatot oOydenne Ooiee HarJIsTHBIM
1 uHTepecHbIM. Hanpumep, cTyAeHTbI-MEIUKH MOTYT

MIPOBOANTD BUPTYAJIbHBIE ONEPAINH, & IIKOJIbHUKH
N3y4yaTh HCTOPUYECKHE COOBITHSA, «IIEPEMEIAsiCh» B
MpomuIoe ¢ MOMOMBI VR. DTH TEXHOJIOTHH IOBBI-
IIAl0T BOBJICUCHHOCTh YYAIIUXCS U TIOMOTAIOT JIydIle
yCBauBaTh MaTepHall.

Tetimughuxayus obpasosamenvHo2o npoyecca

Urposble 351eMeHTbl B 00y4eHUH HOBBIIIAIOT MO-
THBanuio yuyammxcs. [1nargopmsl, Takue kak Kahoot!,
Duolingo u Quizlet, npemnaraioT HHTEpaKTUBHBIE 3a-
JaHusl, KOTOpbHIE NpeBpalarT Mnporecc o0ydeHHUs B
YBIIEKATENIFHYIO UTPY. ITO 0COOCHHO MOJIE3HO IS JIe-
Tel, Tak Kak UTPOBOH (opMaT IOMOraeT Jierde 3amo-
MUHATh HHPOPMAITHIO.

Obnaunsie mexnono2uu u yugposvie OUOIUOMEKU

bnaromaps o0IaYHBIM TEXHOJIOTUSAM YyUaIIAECS U
MIPENoAaBaTeIN MOTYT XPaHUTh M OOMEHHUBAThCA yde0-
HBIMH MaTepuaiamu B Jro0oe Bpemsa. Google
Classroom, Microsoft Teams u apyrue miaathopMsl
MO3BOJISIIOT OPraHU30BaTh COBMECTHYIO PadOTy Haj
NpOEKTaMH, OOMEHMBAThCs (paiiaMu M Noirydarb 00-
patHylo cBsi3b OT mnpenopaaBateneil. L{udposeie O6nb-
JMOTEKH JAI0T JOCTYI K OTPOMHOMY KOJIMYECTBY y4e0-
HBIX MaTepUaoB, CTaTeH U UCCIIEAOBAHMUI.

B ycnoBusax cTpeMHTENbHOrO pa3BHTHA HHU(pO-
BBIX TEXHOJIOTHH M MX MHTErpanyy BO Bce cepsl de-
JIOBEUYECKOI1 IeATETBHOCTH 0c000€ 3HaUeHNE TPHOOpe-
TaeT BOIPOC X MCIOJIb30BaHUs B 00pa3oBaHuy. Bren-
peHHE COBPEMEHHBIX TEXHOJIOTHI B poLiecc 00y4YeHus
CIOCOOCTBYET €r0 ONTUMH3AIIHMH, TIOBBIIICHUIO THOKO-
CTHU U JOCTYITHOCTH, a TaKXKC MMO3BOJIACT aJallTUPOBATH
coJiepanue 00pa3oBaHMs MO WHINBHUIYaJIbHbIC MO-
TPEOHOCTH U OCOOCHHOCTH yUaII[UXCSL.

[Tpumenenne udppoBBIX TEXHOJIOTUIT B 00pa3oBa-
TEIBHOM TIPOIIECCE CIIOCOOCTBYET PEIICHUIO PAla 3a-
Jadq:

[ToBeimienne MoTmBanmy ywammxcsi. Mcenonsso-
BaHHE MHTEPAKTUBHBIX 3JIEMEHTOB, MYJIbTUMEINITHBIX
MaTepHaJIOB W UTPOBBIX MEXaHMK B Ipolecce o0yde-
HUSI CIIOCOOCTBYET MOBBIIICHUIO HHTEPECa U BOBJICUEH-
HOCTM yuamuxcs. MHauBuayamuzanusi oOydYeHUs..
HpI/IMeHeHI/Ie AlalITUBHBIX CUCTEM O6y‘IeHI/IH ITO3BO-
JISIET IalITUPOBATh COACPIKAHUE M TEMIT 00yUEHHUS O]
UHIUBUAYaAJIbHBIE TOTPEOHOCTH M OCOOCHHOCTH KaX-
JIOTO y4allerocs.

Viydmenne kadectBa oOpasoBanms. Mcmonbso-
BaHME IU(PPOBBIX TEXHOJIOTHIA MO3BOJISIET 00ECIEYUTh
JOCTYNl K akKTyaJbHBIM M KadyeCTBEHHHIM 00pa3oBa-
TENBHBIM pecypcaM, a TakkKe NpeoCTaBIsIeT yd4a-
IIMMCSI BO3MOXKHOCTB CAMOCTOSITEJILHO UCCIIEA0BATh U
aHAIM3UPOBATH HHPOPMAIIHIO.

BoiBoabI

CoBpeMEHHbIE TEXHOJOTUH HIPAIOT KIIOYEBYIO
poiib B pa3BUTHUU oOpa3oBaTelbHOro Tporecca. OHU
CIIOCOOCTBYIOT TOBBIILICHHIO KadecTBa OOydYeHus, jie-
Jaf0T ero Ooyee TOCTYNHBIM, HHTEPAKTHUBHBIM U 3¢-
(exTuBHBIM. MIHHOBamu B cdepe MHPOPMAMOHHBIX
TEXHOJIOTHH TpaHC(HOPMUPYIOT TPaJULIMOHHBIE Me-
TOJIBI NPETIO/IaBaHUsI U OTKPHIBAIOT HOBBIE BO3MOXKHO-
CTH JUIsl YYaIIuxcsl M yuntenei. B ycnoBusx crpemu-
TENBHOTO PAa3BUTHS HU(PPOBBIX TEXHOJIOIHI U X UHTE-
rpannu BO Bce c(epbl YeNOBEUECKOH AEATEIbHOCTH
oco0oe 3HaueHue MpuodpeTaeT BOMPOC MUX HCIIOJIB30-
BaHUS B 00pa3oBaHNH. BHeapeHHe COBPEMEHHBIX TEX-
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HOJIOTHH B TIpoIiecC 00ydeHHUs CIIOCOOCTBYET €T0 OITH-
MH3aLUH, MOBBIIICHUIO THOKOCTH U JIOCTYITHOCTH, a
TaKOKe [O03BOJISIET AIANTHPOBATh COAEPIKAHUE 00pa3o-
BaHU 0]l HHANBHAYAIbHBIE TOTPEOHOCTH U OCOOCH-
HOCTH yvaiuxcs. BHeapenue 1udpoBbIX TEXHOIOTHI
B 00pa3oBaTebHBIN mpolecc TpeOyeT THIaTeIbHOTO
IUTAHUPOBAHUS WM TOATOTOBKH. HeoOXoauMo yUWTHI-
BaTh OCOOCHHOCTH IICJICBOW ayJIUTOPUH, JOCTYITHBIC
PECYpPChI U BOBMOXKHOCTH, a TAKXKE OTPEACIHUTD IISTH U
3aJlaud UCTIOJIb30BaHUs TEXHOIOTUH. [lepcrnekTHBHBIM
HaIpaBJIEHUEM Pa3BUTHUS HUPPOBBIX TEXHOJIOTHH B 00-
pa30BaHUU SIBISETCS CO3[aHUE ANANTUBHBIX CHCTEM
00y4eHust, KOTOpbIe OYAyT yYHTHIBATh WHIUBHYalb-
HBIE MOTPEOHOCTH W OCOOCHHOCTH KaXKAOTO ydalle-
rocsi. Takue CHCTeMBI MO3BOJIAT 00ECHEYUTh ePCOHA-
JM3UPOBAHHBIN MOJXO/ K O0YUYCHHUIO U TTOBBICHTH €TI0
3(h(HEeKTUBHOCTD.

Takum 00pa3oMm, mpuMeHeHHEe MUGPOBBIX TEXHO-
JIOTHA B 00pa30BaTEIILHOM IPOIECCE SBJISACTCS AKTY-
AJIBHBIM W TCPCIICKTUBHBIM HAIMPAaBJICHUCM pPa3BUTHA
obpazoBanus. OHO CIOCOOCTBYET MOBBILICHUIO Kaye-
CTBa 00pa30BaHus, afanTalul 00yIeHHs O/ UHHUBU-
JyalbHbIe TIOTPEOHOCTH YUYAIUXCSI ¥ TOBBIIICHHIO HX
MOTHBAIUH.
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AHHOTALIUSA

IIpencraBnenue A.I1. UexoBa 06 OKpy»KarolieM MUPE OMPENEIHIIO paKypc ero JMYHOCTHOTO B3TJIsIIa Ha eT0
TepocB U O6CTO$[T6J'ILCTBa, B KOTOPBIX OHH 00BEKTUBHO HaxogATCA. JT10 MPEACTAaBJICHUC O XapaKTepe CBA3U COOBI-
THHA 1 PCaIbHBIX (l)aKTOB " criocobe ux OTpaKCHHUA B YCJIOBEUCCKOM CO3HAHUU JICTJIO B OCHOBY Kanef/iz[ocxona TEM
1 MOTHUBOB, JICKAIIIUX B OCHOBE CHOXKCTHBIX ITIOBOPOTOB HpOI/ISBG,HeHI/Iﬁ PYCCKOTO mrcaTeJIs.

Benymum B mupoBoctpustiuu A.Il. YUexoBa sBIsICS THOCEOJOTHUECKUI MOAXO]I, IPH KOTOPOM OKPYIKaro-
mias 4€JI0BCKa HeﬁCTBHTeHLHOCTL HMHTEPCCHA MUCATCII0 HC KaK MPEAMET XYyAOKECTBECHHOI'O BOCCO3/1dHMs, a KaK
(bunocodckuii cmocod OTHONICHUS K XOIy MUPOBOTO Pa3BUTHSI, B IEHTPE KOTOPOTO MOMEIIEHa YeIoBeuecKast JIN4-
HOCTb.

ABSTRACT

A.P. Chekhov's idea of the world around him determined the angle of his personal view of his heroes and the
circumstances in which they are objectively located. This idea of the nature of the connection between events and
real facts and the way they are reflected in the human mind formed the basis of the kaleidoscope of themes and
motives underlying the plot twists of the works of the Russian writer.

Leading in the worldview of A.P. Chekhov was the epistemological approach, in which the reality surround-
ing a person is interesting to the writer not as a subject of artistic reconstruction, but as a philosophical way of
attitude to the course of world development, in the center of which the human person is placed.

KiroueBbie ciioBa: MO3THKA, XYAOKECTBCHHAA CUCTEMaA, IIOBECTBOBATCJIb, aBTOPCKASA KOHUCIIIHSA, pCalin-
CTHYECKHI METOH, THOCEOJIOTHYECKUI noaxon.

Keywords: poetics, artistic system, narrator, author's concept, realistic method, epistemological approach.

B 4exoBCKOM TBOpUYECTBE HCCIIEIOBAHNE KOMIIO- OmHMM W3 METOJOB JOCTIKEHHS CEKpeTa XyIOo-
3UIMOHHOTO W CIOKETHOTO YPOBHS JIMTEPAaTYpHOTO  JkecTBeHHOro mactepctBa A. I1. UexoBa siBisercs co-
TEKCTa OCTAeTCs KpailHe Ba)KHBIM, TaK KaK JJa€T OCHO-  IIOCTAaBUTENBHBIA aHain3. B 4eXOBCKOM TBOpUYECTBE
BaHHUE CyIUTHh 00 aBTOPCKOW MO3MIIMHU MPH BOCCO3/a-  MPOUCXOJIUT HEKOE «COTPHKOCHOBEHHE W BapbHPOBa-
HUM OKpY>Kalollero MUpa M YeJIOBEYECKHMX OTHOIIe-  HHE OOBEKTHOW (OpPMBI I101auH XyL0KECTBEHHOTO Ma-
HHH, Cledysl TaKk Ha3bIBaeMOIl MOITHKE OOBEKTHBHO-  TepHala M CyOBEKTHOIO IIO/X0/a K OLIEHKE COOBITHH,
CTH. SIBJICHUH WJIM YeJIOBEYECKUX XapaKTepoB, KOTJa YnTa-

TeNlb SBCTBEHHO CIBIIIUT TOJIOC CaMOro IOBECTBOBA-
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tesi» [1, 77]. XynoxectBeHnsiid Mup A. I1. UexoBa 00-
JaJaeT aHAJIUTHIECKUM BOCIPHSATHEM OTOOPa’KCHUSA
pEaTbHOCTH U OTJIWYAETCA WACHHOM M TeMaTH4YeCKOM
LENOCTHOCTBIO0. JINTEepaTypHbIe TEKCTHI MUCATENS, CO-
JiepaKalle Mpo3y U ApamMaTypruro, o0beJUHSIOTCA B
HEKO€ MPOCTPAHCTBO MBICIH ¥ TBOPUECKOTO BIIOXHOBE-
HHUS M «IAIOT BO3MOXKHOCTH BBISBISITH OCOOCHHOCTH
PaHHEro U 3peJioro TBopuecTna nucatens» [2, 93]. Ilo-
UCKU HEKOM JOMHHAHTBI MIM CMBICIOBOIO CTEPXKHS
BCET0 YEXOBCKOI'0 JINTEPATypHOro Hacaeus IpUBeIeT
K OMAaCHOCTH HHMBEIMPOBAaHUS MPOM3BENCHUI, OTHOCS-
HIMXCS K CaMBIM Pa3HbIM IEpHOJaM IHCATENBCKOTO
CTaHOBJICHHUS.

HawnbGonee maog0TBOPHBIM NMPEACTABISETCS JIUTE-
paTypoBenyeckuil nmouaxon, korza mostuka A.IL Ye-
XOBa HCCIIEAYETCA KaK €IWHas XyIOXKECTBEHHAs CH-
cTeMa. JTa cuUcTeMa OCHOBaHA Ha NPHHIMINAX 00beK-
TUBHOTO BOCCO3[aHMS YEJIOBEUYECKUX XapaKTepoB U
HEOXXU/IaHHBIX 0OCTOSTEIBCTB NPH BUAMMOMN CITydaid-
HOCTH OTIIOPA CaMOT0 JIMTEPaTypHOI0 MaTepHaia.

XyHOKECTBEHHBI HappaTUB CTPOUTCS Ha TpeEX
OCHOBHBIX OIIOPaX, KOTOPBIE MPEACTABISAIOT coO0i (u-
TypBI IOBECTBOBATENS, TEPOsl U CaMOro aBTopa. Takas
KOHLICMIUS UCKIIOYAeT OTOXKAECTBICHUE aBTOPA HIU
MOBECTBOBATEN C INIaBHBIM MEPCOHAXKEM IPOU3BEJIE-
HUS ¥ TIO3BOJIIET PasTPaHUYUTh MEXIy co0OH Iepco-
Hanuu aBTopa u pacckazuuka. Eme A.C. Ilymkun Ha
3ape CTAHOBJICHHS PEaTUCTUYECKOr0 METO/Aa aHalu3a
JUTEPaTypHOr0 MaTepHajia yTBEep)KIal alpHOpH 3a-
JAHHYIO Pa3HUIly MEXIY COOCTBEHHO aBTOPOM H IO-
BECTBOBATEJIEM, )KUBYILIEM B KOOpJIUHATAX BPEMEHU U
MIPOCTPAHCTBA ONPEAETICHHOTO JIUTEPATyPHOTO TEKCTa.

Ecnu paccmatpuBats TBopuecTBo A.Il. Uexosa ¢
TOYKH 3PEHUS CTAHOBIEHHS U DBOJIOLUHM XyHOXKe-
CTBEHHOM MaHEpBI, TO MOKHO YBUJAETb, YTO B PAaHHHUX
MPOM3BEACHUSX IPEBAIUPYET CyObeKTHas rojada U
OUYEBUJIHBl aBTOPCKUE PEAKIUM MPH XapaKTEPUCTHKE
n300pakaeMbIX IMepcoHaxeil. B Oorxee mo3gauii rre-
pHOJ YCHIHMBAeTCs «OOBEKTHUBHM3ALMS XYIOKECTBEH-
HOTO pacckasa M XyJOXKEeCTBEHHAs JeHCTBUTEIHLHOCTD
BOCCO3/Ia€TCsl PEUMYIIIECTBEHHO C MO3UIUU U BHUJE-
HUS pa3JInYHBIX nepcoHaxei» [3, 81]. ConmocraBnenue
9TUX BHJCHHUH NaeT BO3MOXKHOCTh YHTATEINO IMOHATH
AaBTOPCKHE 3aMEYaHHs U TJIABHYIO MBICIIb, 3aJI0)KEH-
HYIO B JINTEPAaTYpPHOM TEKCTE.

OmnpeneneHHble KOMHUYECKHE M JApPaMaTUYECKUE
CUTyallU! PAacKpbIBAIOTCSA B XYyJ0KECTBEHHOM Happa-
TUBE Yepe3 BOCIPUHUMAIONIEE CO3HAHNE KOHKPETHOTO
repost ¥ Jal0T BO3MOXKHOCTb CYJHUTh O €r0 MOPaJIbHOI
MIO3UIINY, HPABCTBEHHOH 3PEIOCTH U 00bEME €ro JKU3-
HEHHOTO OIbITa. B jmMTepaTypoBeNeHNH BBICKA3bIBA-
JIOCb MHEHME O BUAMMOM CIy4allHOCTU T€X TEM U CIO-
KETOB, KOTOPBIE COCTABISIOT OCHOBY JIMTEPATYpPHBIX
npomsBenenuii A.Il. YexoBa. YTBepkaeHne 0 3aBe10-
MOH CIIy9aifHOCTH OTOMpPaeMOro MucaTelieM JuTepa-
TypHOTO MaTepuana TOBOPHUT O HEMPABUIBHOCTHU IO~
X012 K aHaJIU3Y COBOKYITHOCTH 0COOEHHOCTEHN Xy 10Ke-
ctBenHoro mupa A.Il. Uexosa. OnHaKO Xy10KECTBEH-
HBII «O(QQEKT YNpOLEeHNs U CO3AaHus MILTIO3UH Oec-
HOPSIIOYHOCTY U XAOTUYHOCTU BO3MOXKEH JIMIIb INPH
BBIPQ)KEHHON YCIOXXHEHHOCTH TOCTPOEHUS XyA0XKe-
CTBEHHOTO TeKCTa» [4, 49].

duocodckuit  MOCTyIaT WM ONpeesIieHHAs
uzesi, KOTopas JEXHT B OCHOBE pEalH3allid aBTOP-
CKOTO 3aMbIcia, He sBisietcs y A.I1. Uexosa qormaTud-
Hoii. OHa He HAXOIUT TIOJTHOM M KOHEYHOH peaTn3anuu
B IUCKYCCUSIX U BHYTPEHHUX Pa3MBIIUICHUSIX IEPCOHA-
xell. HanpoTus, 3T0 dunocodckast MbICIb HIH UIE0-
Joruyeckasl yCTaHOBKA MMeeT IUIaBaroIluii, HEYeTKUH,
MOYTH MYHKTHPHBIA Xapaktep. UnTarenb He oOHapy-
JKUBAET B IUTEPATYPHOM TEKCTE MPEIBICTOPHIO 3aPOdK-
JICHUS UJeU U He NpPOCIeXKUBaeT KOHEUHBIN dTam ee
passutus. Ilucarens mpexae BCETO «MHTEPECYET caM
mporecc OBITOBAaHUS OTPENEIICHHON WACH WITH (PHIIO-
co()cKON MO3MIMK B BOCIPHHUMAIOIIEM CO3HaHHUHU
KOHKPeTHOU MuaHOCTIY [5, 37].

Yenoseyeckas myina, 10 MHCHHIO HCATENS], TIPO-
XOAWUT W3BWIMCTBIA ITyTh CBOETO 3E€MHOTO OBITHS U
MOJIBEPTaeTCsl CaMbIM Pa3IMYHBIM BIMSHUSAM OKpY’Ka-
IOLIETro ee BHEIIHEro Mupa. B aTom cMeici oTOOp cro-
JKETOB YEXOBCKHMX PACCKA30B SABISETCA «OTHUM M3 pa-
KypCcOB aBTOPCKOTO BUACHHUS IEHCTBUTEIBHOCTH MU
CJIO)KHO B3aHMOCBSA3aH C JIPYT'MMH COCTaBIISIOIIUMH
JUTEPATYpPHOTrO TEKCTay [6, 85].

B xynoxecrBenHoM Happatuse A.Il. YexoBa npo-
HCXOJUT CMBICJIOBAsI TpaHC(opManus ONnpeaeIeHHOTo
COOBITHS, KOTOpasi CTAHOBHUTCS OTIPABHOW TOYKOH
JBUXEHUSI U pa3BUTHSA CrOKeTHOro aeictBus. A Il Ye-
XOB BOCCO3/1a€T JEHCTBUTENBHOCTh C IOTPsCAIOIIEH
CTETICHBIO MPABIONOA00NS, U OJTHA CIOXKETHasl JeTajb
B3aMMOJEICTBYET «C LEJIOM LEINbI0 Pa3IMYHbIX 3HAKO-
BBIX JIeTalIeil © MOTUBOB, KOTOPHIE B UTOTE MO3BOJISIOT
HOHATH IeHICTBUTENBHYIO MO3UIMIO CAMOT0 IHCATEIIs
[7, 29].

OMOLMOHAIBHO-00pa3HbIe CBS3H, KOTOPbIE OOHA-
PYXHBAIOT aBTOPCKUH PaKypc BUACHHS ACHCTBUTEIb-
HOCTH, JIal0T BO3MOXKHOCTH MCCIIEIOBATh MPUPOLY Ue-
XOBCKOH OOBEKTHBHOCTH P PETIPE3EHTALNH OTIpeIe-
JIEHHOTO COOBITHS M 00pa3a XyI0KEeCTBEHHOTO I1epco-
Ha)ka. B aBTOpCKOM OTHOIIIEHUH K TE€pOIO BCET/AA 3aJI0-
KEeHa HeKasl JIoJI1 MPOHWH, KOTOpas MPEroJHOCHUTCS
KaK HacMElIKa CaMOU JeMCTBUTEIbHOCTH.

OmHUM U3 3HAKOBBIX OCOOEHHOCTEH YEXOBCKOTO
MIOBECTBOBAHUS SABJISIETCA OTKPBITHIN XapakTep MpHH-
una 0ObEKTHBHOTO BOCCO3/1aHHS JIEHCTBUTENLHOCTH,
KOTOPBIM «IOCIEOBATENIEHO peannu3yeTrcs Ha BCeX
YPOBHSIX CTPYKTYPBI IUTEPATYpPHOro TekcTay (8, 79].

[pencraBnenne A.Il. YexoBa 00 okpykaromem
MHpE OIpPEIEINIO PaKypc €ro JMYHOCTHOTO B3TIsLa
Ha €ro repoeB 1 00CTOSTENbCTBA, B KOTOPBIX OHH 00b-
€KTHBHO HaXOJATCs. DTO NPEICTaBICHUE O XapaKTepe
CBSI3U COOBITHI M PeallbHBIX (PAKTOB M CIIOCOOE WX OT-
paXEHHUS B YEJIOBEYECKOM CO3HAHUH JIETJIO B OCHOBY
KaJeHW0CKOoMa TeM U MOTHBOB, JIEKaIllNX B OCHOBE CIO-
JKETHBIX TOBOPOTOB MPOM3BEACHUH PYCCKOTO IIHCa-
TeJIs.

BenymuMm B mupoBocnpusatun A.Il. YexoBa siB-
JISUICS] THOCEOJIOTHIECKHUH TTOAXOI, TPH KOTOPOM OKpY-
JKArOIasl YelloBeKa JeHCTBUTENbHOCTh HHTEPECHA IH-
caTelro He KaK MpeaMeT XyJ0’KECTBEHHOI0 BOCCO3/a-
HUSI, a Kak (HI0CO(CKHI CIIocoO OTHOIIEHUS K XOmy
MHUPOBOTO Pa3BUTHsS, B LIEHTPE KOTOPOrO MOMEIIEeHA
YeNoBeYecKast TMYHOCTb.

I'Hoceostorus mpexamonaraeT HEMPEPHIBHBIN TPO-
[IeCC TIOMCKA MCTHHBI M MO3BOJISIET MUCATENIO yTiIyd-
JATH TPOOJIEMAaTHKy CBOMX JIUTEPATYPHBIX TEKCTOB.
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UYexoBcKast HOATHKA «HAIIPABIICHA Ha PACKPBITHE 3aK0-
HOB OKpY’KaroIllero Mupa KakK IEJIOCTHOH CHUCTEMBI C
MOMOIIIBIO 3CTETHYECKOTO CIIOC00a €ro BOCHPHUATHS
[9, 129].

B 4exoBCKOM XyJ0XKECTBEHHOM TEKCTe H3Ha-
YaJlbHO 3aMETHAa BHYTPEHHsISI CMBICJIOBasi IHAJIOTHY-
HOCTb, KOTJJa «IIPOUCXOAUT B3aUMOAEHCTBHE BHYTPEH-
HEero Mupa JIMTepaTypHOro o0pa3a W YHUTATEeIbCKOTO
ombiTay [10, 73].

[Mucatenp cTpeMUTCS aKTHUBHUPOBATh KOTHUTHB-
HyI0 cepy cBoero BooOpakaeMoro YUTaTelsl, He TbI-
TasiICh HaBA3aTh MY OTIpe/IeICHHBIE (PIITIOCO(PCKIE I
upeonorndeckue xkounenmuu. A.Il, Yexos ObUT BHYT-
PEHHE YBepeH, YTO IIyOWHHBIE BOIPOCHI 3€MHOTO He-
JIOBEYECKOTO OBITHS BEYHBI, & OTBETH Ha HUX IMPEXO-
JISIIIA ¥ 9aCTO UCTOPUIECKH 00yCIIOBIICHEL.

B ¢wiocodckoit M 3CTETUUECKOW KOHIICIIHH
A.II. YexoBa kak mucatessi O4eBUIHBI MPUHLIUIIBI TO-
3UTUBU3MA, B OCHOBE KOTOPOI'O BCE XK€ JIOKUT BHYT-
PCHHsA Bepa B YeJIOBEUECKUE CHIIBI M BOBMOKHOCTH Ha
MyTH MO3HAHUS BEYHBIX UCTUH. HO YexoBCcKas THOCEO-
JIOTHS TTOCTPOCHA Ha YOEXKICHUH B TOM, UTO TpPOIECC
MHUPOBOH SBOITFOLIUH KHBOTO M HEKHUBOTO TTOCIICIOBA-
TeJNeH U OSCKOHEYEH, U MOJTOMY <JTIOOBIC YeoBede-
CKHE B3MIIAIB U OOBAICHEHUS ACHCTBUTEIHHOCTH CaMH
mo cebe Bcerma OymyT ocTaBaTbCs B 3HAYUTEIHHOM
JI0JIe OTHOCUTENBHBIMM M THIOTETHYECKUMID» [11,
109].

Uccaenys nureparypnoe tBopuectBo A.Il. Ye-
XOBa, HEOOXO/IMMO TOBOPUTH O XyIIOXKECTBEHHOH (u-
JocoduM THcaTens, KOTopas 3akiiyaeT B cebe BCIO
MHOT'OTPaHHYI0 KapTUHY €ro MpeICTaBICHUM, Cyxe-
HHH ¥ B3IJIJ10B Ha OOBEKTUBHYIO pPeallbHOCTh M YeJI0-
BEUYECKYI0 TpPUPOAY. DTa KapTHHA MPEIOMIIICTCS U
oToOpakaeTcss B €ro CO3HAHHH B OIIOCPEIOBaHHOM
(hopMe B BUJIE TUTEPATYPHOTO TEKCTA, IIPEAIaracMoro
BOOOpakaeMOMY YUTATEITIO.

XynoxecTBeHHas (rirocodus MperroiaraeT He
KOHKPETHBIC OLICHOYHEIC XapaKTEPUCTHKHU U KPUTEPHH,
a aHAIMTHYECKUH MOJIXO0/T K OLICHKE SIBJICHUH, COOBITHI
U YeNOBEUeCKHX XapakTepoB. Kpuruke xa3anoch, 4To
y ¢unocodekoit konuenuuun A.I1. UexoBa HET HEKOTO
00BEeTMHSIONIETO HACOTIOrHYecKoro crepxus. OH cun-
Tajcsi aBTOPOM, KOTOPBIM € SMIUPUYECKUX IMO3ULIUN
MPEJOCTABIIET YUTATENI0 POTOrpad)UIecKuii CHUIMOK
PEaTPHOCTH U BEICTYTIAET B POJIA arHOCTUKA, KOTOPBIN
HE CTABUT CBOCH IENBI0 IOCTUTaTh WIH OOBICHATH Ka-
KHe-TH00 3aKOHBI OKPYKAOIIETO YeIOBeKa OObEKTHB-
HOTO MHpa.

A.Il. YexoBa Henb3s ¢ ONPEAEIEHHON YBEPEHHO-
CTBIO OTHECTH K KaKOoMY-II00 (riiocopckomy Harpas-
JICHUIO WM IIKone. [[eno B TOM, 4TO BCe TBOPUECTBO
PYCCKOTO MUcaTelIst «TITy00KO (HGHUI0COPUIHO 1O CBOCH
IIPUPOJZIE, B HEM HET ONPEICICHHON UACOI0rMUECKON
YCTaHOBKH, KOTOpAasi MPOCIEKHUBACTCS M TEM CaMbIM
MPOSICHAET aBTOPCKYIO MO3UIINIO B Ipom3BeaeHmsX JI.
Tosncroro uimun @. JoctoeBckoro» [12, 83].

OpnHako B ACMCTBUTEIHLHOCTU YEXOBCKHUNA B3TJISA[
Ha MUp HE SMIIUPUYEH 0 CBOEH MOATUHHON CYyTH U €r0
BHEIIHSS CIYYaifHOCTh B OTOOPE CIOXKETOB U TEM SIBIIS-
€TCsl MHIMOW, TaK Ha CaMOM JIeJIe IUcaTeb ObLI MO~
JUHHBIM XYJ0KHUKOM H MBICITUTEIIEM.

KapTrHa genoBedeckoro ObITHS U OKpPY’KaIOIIEro
MHpa TIPEICTAeT B Xy/I0’)KECTBEHHOM IOBECTBOBAHUU

A.TI. YexoBa BO BCeM MHOT'000pa3WH COMPOBOXKIAI0-
IIUX ee YeJIOBEUECKIX 3HAHUH, JOTaI0K 1 IpeACTaBIIe-
Huil. [Iporiecc MUPOBOTo pa3BUTHA BUACIICA ITHCATEIIO
«B 00paze HEKOTO OECKOHEYHOTO MOTOKAa, B KOTOPOM
B3aMMOJICHCTBYIOT U CTAIKMBAIOTCS CaMBbI€ pa3IMYHbIC
TedeHust v cuiiel» [13, 53]. Ho npu Bceii xaoTuyHOCTH
CBOETO B3aMMHOT'0 KOHTaKTa 3TH CHJIBI U TEUEHHs J0-
TIOJTHSIOT ¥ B3auMooboramarot apyr apyra. Okpyxaro-
LIUH YeJI0BeKa MUP Ka)XeTcs MPOCTPaHCTBOM, HAroJl-
HEHHBIM SIBJICHUSMH, COOBITHSIMH U TIPOLIECCAMHU, KOTO-
pBIe JINIICHB! BHEITHEH JIOTHKHU U KaKOH-THO0 onpeze-
JISIEMOM YENIOBEUYECKUM pa3yMOM HEpapXHel, HO IpHU
STOM TIapaJlOKCAIbHBIM 00pa3oM COCTAaBIIIOT HEKOE
eINHOE IIeNI0e, IMEHYyEeMOe MUPO3IaHHuEM.

A.I1. YexoB obpamaercs K 4eT0BEYeCKON JTHIHO-
CTH KaK K YHHKQJIbHOMY CyOBEKTYy MO3HAHHUS, KOTOPBIHA
HaJIeJICH COOCTBEHHOI IICHHOCTHOW opueHTanueil. OHa
MIPOAUKTOBAHA €r0 KU3HEHHBIM OIBITOM U COLUAIbHON
Cpe/ioi, B KOTOPOH 3Ta JMYHOCTh OOBEKTUBHO CYIIle-
CTBYeT.

Oxpyxarolee 4e10BeKa MUPO3AaHUE BHICTYIAIOT
B POJIM HEKOH aOCOJIOTHOM JaHHOCTH, a YeJIOBEUYCCKUE
3HAHUSI 0 MHpPE HMEIOT OTHOCHTENBHEIN Xapakrep. [1pu
sToM B rmocodekoit kontenmuu A.I1. YexoBa BaxkHO
HE aHTOJIOTHYECKOE, a THOCEOJIoTnIeckoe Hayano. To
€CTh B OCHOBE peIpe3eHTAINN OKPYKAFOIILH NeicTBH-
TEJIEHOCTH Ba)KHO HE UTO SIBIIICTCS 0OBEKTOM BOCIIPO-
U3BECHNUS, a KaK U 10Jl KAKUM YIJIOM 3pEHHUS OH OTpa-
JKaeTcsl U 0OBSICHAETCS YeJIOBEUECKUM CO3HAHUEM.

IIpu rHOCeonorudeckoM mOAXOAE K XyJOXKe-
CTBEHHOMY TBOPYECTBY Ba)KCH METOJI OCO3HAHHSI Yeo-
BEKOM OKPYIKaIOLIEro ero KocMoca U 3¢MHOTO OBITHS 1
HPUHITUIEl YeJIOBEYECKON OpUEHTAIMN B 3TOM OECKo-
HEYHOM TIPOCTPAHCTBE MPHU «KOHEYHOCTH KOHKPETHOH
4yeJIoBe4eCcKOoM xu3Hm» [ 14, 385].

B ocHoBe xynoxectBeHHOro pacckasza y A.Il. Ye-
XOBa YaCTO JIKHUT OOBIYHBIN CIydail WM TPOHCIIe-
CTBHE, KOTOPOE IPEPHIBAIOT 3aBEACHHBIA PYTHHHBII
XOJI )KU3HU €T0 Teposi, KaK IPaBHIIO HIYEM HETIPUMET-
Horo oObIBaTess. JKureiickas Menoub pa3pyuiaer npu-
BBIYHOE U BO MHOTOM IIAabJIOHHOE MPECTaBICHHUE Ue-
XOBCKOTO T€pOsi 0 JKU3HH, BBIOMBAET €T0 U3 IPUBBIYHON
KOJIEH, W JeHCTBUTEILHOCTh TIOBOPAUYMBACTCS K HEMY
CBOCH KaKOM-TO CJIO’KHOHM M KpaiHe 3allyTaHHOW CTO-
PpOHOM.

UYexoBcKH repoil HEOXKUIAHHO I ce0s IenaeT
HEKOE OTKPBITHE, HO MOJ00HOE MPO3pPEHUE WM BHE-
3aITHO BO3HHKIIIEE 03aPCHUE HE MEHSET €r0 HPAaBCTBEH-
HBIC OPUCHTHUPHI H HE IPUHOCUT €My MOPAIBEHOTO BO3-
POKICHUS WIIM HPaBCTBEHHOT'O POCTa, KaK ATO MPOUC-
xoaut B pomanax JI. Toncroro u ®@. locroesckoro. B
pe3yibTaTe CBOETO TaK Ha3bIBAEMOT'O OTKPBITHS I'epoi
A.IT YexoBa HUYETO HE JOCTHTAET B PUIOCO(PCKOM MITH
MHPOBO33PEHYECKOM CMBICIE. OTKPBITHS, C KOTOPBIM
CTOJIKHYJIAa €r0 JKW3Hb, IPUHOCUT TEPOIO0 JIMIIb BHYT-
peHHee OeCIOKOMCTBO U ele pa3 yoexaaer B TPy aHO-
CTH NO3HAHUS 3aKOHOB JKU3HU.

IMucarens packpsIBaeT B CBOEM TBOPYECTBE HE
CYTb JKU3HEHHBIX SIBJICHHH W ()aKTOB, a PEAKLHUIO U
CyOBEKTHBHOE MpPEACTAaBICHNE O HHUX XYJOKECTBEH-
HbIX nepcoHaxei. bonee Toro, A.Il. UexoB BHHMMa-
TEJIEHO MCCIEAYET BO3MOXKHOCTh PAa3HBIX CyOBEKTHB-
HBIX MHTEPIIPETAMid OTHOTO M TOTO XK€ SBICHUS WU
coOBITHS. B IeHTpe aBTOpPCKOTO BHUMaHHS HEM3MEHHO
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0CTaEeTCsI CIIOCOOHOCTD YEJIOBEKA HTH I10 ITyTH HETIpe-
PBIBHOTO TTO3HAHUSI PEATbHOCTH, a TAKXKE CTEIICHb €TI0
OpHEHTalMH B OKpykaromeMm mupe. Punocodekas
KOHLENTYaJbHOCTh XyAoxkecTBeHHOro mupa A.Il. Ye-
XOBa OCHOBaHa Ha IIyOMHHOM HCCJIEIOBAaHHH CaMOM
IPUPOABI YeNOoBeUecKoro mno3HaHus. Ilucatens He
CTpeMHTCs, B OTIMYHE, HampuMmep, oT JlocToeBckoro
00Jiedb B Xy/I0’)KECTBEHHYIO (hOpMYy IpU TOMOIIH Kap-
THH W JIUTEPATYPHBIX 00pa3oB CBOIO (GHIOCOPCKYIO
TEOPHIO UM ONPENIENCHHYIO UICHO0.

Pemerre rno0GanbHBIX BONPOCOB, CBSI3aHHBIX C
Teopuel NO3HaHMs, BOBCE HE SBISIOCH 3anayeil Ye-
xoBa Kak (ruocoda. Ero mpeskae Bcero mHTEpEecoBaia
JUYHOCTh COBPEMEHHHKA, KOTOPBII NMPOXKHUBAll CBOIO
JKU3Hb B OOCTOSTENILCTBAX M COLMANBHO-TIONUTHIC-
CKHX paMKax Poccuu BTOpOH MOJIOBUHBI AEBSITHAALA-
Toro cronerus. KoHuenTyaneHas OCHOBa XyZOXe-
ctBeHHoro mupa A.Il. UexoBa ckiiaipiBajach Ha IPUH-
IIUIIE MCCIIEIOBaHMUs 4YEIOBEUECKUX Cyaed, KOTopble
NPOXOIWIN Tpouecce (OPMUPOBAHHS COOCTBEHHBIX
npejcTaBiIeHuit 0 XU3HU. ['HOceonornyeckas ocHOBa
XYZ0KECTBEHHOTO METOJa PyCCKOTro mucaTtensi oOHa-
pyXuBajia CBS3b C TNPHUHIMIIOM 3J0POBOTO CKENTH-
[I3Ma, «CYTh KOTOPOTO B MHANBHYIN3AIMN KQKI0TO
YaCcTHOTO ClTy4ast, KOTOpasi HENPEPHIBHO KOPPEKTUPY-
eTCs U3MEHSIONIEHCS eicTBUTEIbHOCTRION [15, 281].

A.I1. YexoB ompenersii KaTeropuio 00BEKTHBHO-
CTH B KadyeCTBE OCHOBOIIOJATrarollero TEe3uca aBTOP-
ckoi kapTuHBl MHpa. OOBEKTUBHOCTH OIpPEIEIsAeT, C
TOUYKU 3pEHMs TNHCATeNsl, NPaBIIBHOCTh MOCTAaHOBKU
TOW MPOOJEMBI WM BOIPOCA, KOTOPHIH (HOpMHUpYyET
UAeHHO-TeMaTHUECKOe [P0 JINTepaTypHOTO TEKCTa.
OOBEKTUBHOCTh HE 03HAYACT PaBHOAYIIHOE (oTOrpa-
(upoBaHme 311 WK 10Opa, CBETIIBIX WIIK TEMHBIX CTO-
POH OKpYKaroIeil AeHiCTBUTEIEHOCTH U HE CILYXKHT OC-
HOBOW ISl TIOpHIAHWS aBTOpa 32 OTCYTCTBHE HpaB-
CTBEHHBIX IPUHINIIOB, MOPAIBHBIX KPUTEPUEB WU
UJIeaIoB.

XyI0XKECTBEHHBII TEKCT HE SIBISIETCSI MPOIIOBE-
JIbI0 U HE JIOJDKEH OBITh MEeperpyKeH KakuM Obl TO HU
OBUTO  MOpaIM3aTOpPCTBOM. UeXOBCKOE IOHMMaHHUE
O0OBEKTUBHOCTH TPEIOJIAraeT «OTCYTCTBHE JIHO00H
MIPOM3BOJIFHOCTH, KOTOPAs MPENATCTBYET BEPHOMY TO-
HUMAaHUIO aBTOPCKON 3a7]aui U MPEpHIBaeT €CTECTBEH-
HOE€ pa3BUTHE CIOXKETHOU juHum» [16, 77]. Ilucarens
CTaHOBHUTCS B 3TOM CIIydae JIFOOOIBITHBIM Ha0ro1aTe-
JIeM 1 BHUMaTeJIbHBIM HCCIIEJOBAaTEIEM OKPYKAIOIIEero
MHpa, a YUTATEJIIO TPEJIAraeTcsl Pojb CO-HCCIIEI0Ba-
Tenst. OCOOEHHO 3TO XapaKTEPHO B JKaHPE MaJIoro pac-
CKa3a, Korja YexoB MacTepcKH C)KUMAeT COOCTBEHHO
ABTOPCKHM TEKCT, OCTaBJISAS JIUIIb EAUHUYHBIE 3aMeya-
HUS WIK aBTOPCKHE peMapKu. ABTOP Kak OBl «mpeno-
CTaBJISUI CBOMM IIEPCOHAXKaM MPaBo JIEHCTBOBATH U TO-
BOPUTH CaMOCTOSATENIFHO, HO 3TO BOBCE HE 03HAYAIO
MOJTHOE YCTPaHEHHE aBTOPCKOTO T0JI0Ca W €r0 TOYKH
3pEHUs U3 IUTepaTypHOro Koutekctay [17, 99].

B 3TOM CMBICIIE Ba)KHO HOHSTH, YTO B YEXOBCKOM
HappaTHBE Ba)KEH CaM XapaKTep aBTOPCKOTO MPHUCYT-
CTBHSI, B OCHOBE KOTOPOTO JICKUT HMPHUHIUI XyI0Ke-

CTBEHHOTO OITOCPEJOBAHHOTO BBHIPAXEHHS EHCTBU-
TEJIBHOCTH B JIHAJIEKTHYECKOM €IUHCTBE OOBEKTHB-
HOTO ¥ CYOBEKTHBHOTO.

B xoHIENIio peasrcTHIecKoro METoAa BOCCO-
3IaHUsI OKPYIXKAIOIIEH 4YeloBeKa JEHCTBUTEILHOCTH
BXOJIUT MaKCUMAJIbHO OOJIbIIIEE COOTBETCTBHE COJEP-
JKaHWS JIUTEPATYPHOTO TEKCTa U (PAKTOB M COOBITUI
00BEKTHBHOM PEaJIbHOCTH.

YexoBCcKas XyJ0KECTBCHHAsh MaHepa CKIIa/IbIBa-
Jachk B 3TOM CMEBICIC Ha 0a3e TBOPUYECKOTO OCBOCHUS
MIPEIIIECTBYIOMICH TUTepaTypHOi Tpagumu. B Oonee
PaHHUX TPOU3BEICHUSAX MICATEINS OYEBUIHA OOJBIIAs
AKTUBHOCTbH €T0 T'0JI0Ca, KOTOPHIA CTPEMUTCS TOHECTH
IO YHUTaTeNs] 00OOIIAIONIYI0 MBICIH WM CEHTCHIIHIO
MPEATIOKEHHOM TEMBI.
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AHHOTALUSA

JIuteparypnsrit TeketT M. LBeTaeBoii mpeacTaBisieT co00it CHHTE3 IPKUX CPaBHEHHH, TaNUIAPHBIX MeTadop
u >nuTeToB. ITo3aTecca BKIIOYAET B TEKCT CUHOHHUMBI, aHTOHUMBI U IIEMNOYKU OJHOKOPEHHBIX CJIOB, KOTOPBIC CO-
34aK0T CTUXUIO SI3BIKOBOM HIphl, HpI/IéM MOHATHE CHHOHUMUHU MTOHUMACTCA O4YCHb HIUPOKO. CHMBOJIMYECKOE y1no-
J.'[O6J'IGHI/IC 00BEKTOB U SABJIEHHUH B XYAOKECTBEHHOM MUPC M. HBeTaeBOfI MNpOUCXOAUT HE IO NPHUHIMITY JICKCUYC-
CKOT'O POJICTBA, a B TITyOOKOM puiocopckoM cMEICTE.

B nupuyeckux nosamax M. LlBeTaeBoil crokeT B TpaAUIMOHHOM IMOHUMAHUM 3aMEIAeTCsd KapTUHAMHU pa3-
JIMYHBIX OMOITMOHAJIbHBIX COCTOSIHUM U AYIIEBHBIX peaKI_[I/Iﬁ J'IPIpPI‘ICCKOIZ r€poOuHU. BHyTpeHHHSI MOHOJIOTHYECKas
PpC€Ub OTpaxkajia I‘J'Iy6I/IHI)I WHAWBUIYAJTbHOTO CO3HAHUA U HYXKaJIaCh B A3bIKOBBIX CPCACTBAX, KOTOPBLIC MOTJIN 6]:.1
nepeaaTb MOMCHTBI POXKACHUA MBICIIN U )KUBOC BOCIIPUATHE I[CﬁCTBPITGJ’ILHOCTI/I.

ABSTRACT

The literary text of M. Tsvetaeva is a synthesis of vivid comparisons, lapidary metaphors and epithets. The
poetess includes in the text synonyms, antonyms and chains of root words that create the element of the language
game, the concept of synonymy is understood very widely. The symbolic likening of objects and phenomena in
the artistic world of M. Tsvetaeva does not take place according to the principle of lexical kinship, but in a deep
philosophical sense.

In the lyrical poems of M. Tsvetaeva, the plot in the traditional sense is replaced by paintings of various
emotional states and emotional reactions of the lyrical heroine. Internal monological speech reflected the depths
of individual consciousness and needed linguistic means that could convey the moments of birth of thought and a
living perception of reality.

Kuarwuesble ciioBa: KpuTHKa, 11o33us M. L[BeTaeBoil, MO3TUYECKUM CTUIIb U A3BIK, XYJ0KECTBEHHOE CIIOBO.

Keywords: criticism, poetry of M. Tsvetaeva, poetic style and language, artistic word.

B cruxax M. llBeTaeBoii HET CTUJIEBOTO €JIUH-
CTBa, U OHa CBOOOTHO BapbUPYET BBICOKYIO JIEKCHUKY U
JUTEpaTypHBIC 000POTHI C PA3TOBOPHBIMU U TAXKE TIPO-
CTOPEYHBIMU BBIPAKECHUSIMH.

M. IlBeTaeBa CTalKUBAET B JIUPUYECKOM TEKCTE
HAIEBHBIN CTUX U KOPOTKHE OTPBIBUCTHIE (hpa3bl. CTh-
XOTBOPHBIH METP M CHHTAKCHC CO3/AI0T IPH Tiepecede-

HUM CBOMX CTPYKTYP HOBBIIIEHHYIO 3KCIIPECCHIO T103-
THYECKOT0 TeKcTa. Pycckas mosrecca akTHBHO MCHOJIb-
3yeT IepeHOCHl, KOTOPhIE pa3pyIlatoT IPUBBIYHBIN pH-
CYHOK CTHXOTBOpPHOWM cTpoku. [losrecca mpumenser
0c0o0eHHO > PEKTUBHBIN MPUEM, KOTAA CTaBUT Iepe-
HOC B KoHIIe cTpodbl. Takol criocod moCTaHOBKH POK-
JIaeT MPOAOJDKUTEIbHYIO Iay3y, MO3BOJISISI COXPAHUTh
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3amac BO3/lyXa M HUCXOIAIIYI0 MHTOHALUIO TP IIPO-
W3HOIICHUN clexyommx ciaoB. COCTOSIHHE OCTpOro
JyIIEBHOTO pas3iajga U O0nH, pa3guparouieil Ha 4acTh
cepaue. M. IIBeraeBa nepenaér npu noMoILIM CUHTaK-
cuueckoro nepeHoca: «Css3p? Her, pasnany». Ilaysa
SIBIIICTCA CPEACTBOM HANPSKEHUS, K KOTOPOMY IO-
aTecca npuberaet, YToObI pue nepenaTb SMOLIHOHAIb-
HBI IOPBIB U Tparu3M nepexusaeMoi curyanuu: «Ila-
y3amu — nepecagkamu//... Ilayzamu, nepepbiBamu//. ..
[Mayzamu, nepepybamu//... Ilayzamm — 5oxb, pa3s
cnazmamu//B3noxa...» [1, 29].

JIuteparyphbie TekcTsl M. LBeTaeBoll BbI3bIBAIN
JIOBOJIEHO 3HAYUTENBHBIE TPYAHOCTH Y NEPEBOTIHKOB.
Hanpuwmep, cruxorBopenue «Tbl, MeHS JFOOMBIINI
(hanpIIBIo. . .» TOCTPOCHO HA OCHOBE CHHTAKCHYCCKOMH
Y UHTOLIMOHHOM cuMMeTpuu. Tupe 3HauuTeNnbHO yCHU-
JIMBAET May3y, KOTopas pa3aemnsieT YETHYIO U HeUETHYIO
cTpoku. BHe3anHbli1 (rHaN 11000BHOM HCTOPUH, KOTO-
PBI POKIACT y JIMPUUYECKOU I€POUHHU BBICOKMM YpPO-
BEHb €€ SMOLIMOHAIBHOIO IOTPSCEHUS, CO34AETCA B I10-
TUYECKOM TEKCTE TPEXKPATHBIMHU ITOBTOPAMH, YCHIIU-
BAIOIIMMU PUTM K JHEPIeTHUKY CTHXA. JTOT IOBTOP
KOHTPAcTUPYET ¢ AByMs (pMHAIIBHBIMH CTpOUKamH. Pe-
(hiexcust TMPUYIECKOW T'€pPOMHHU IO MOBOAY yTpadeH-
HBIX JIIOOOBHBIX YyBCTB ITOJUEPKHUBACTCS MAy3aMH, KO-
TOpBIE YCHUIIMBAIOTCS MPH NMOMOILIM BOCKINIATENBHBIX
3HaKoB: «cTHHBI — U ipaBIO¥ Ixw//naneire. Hekyna!
-3a py6exxn» JIupuueckas repouHs MbITAeTCsl 0CO3HATH
MpOHCXOsIIee, IPHU3bIBas Ha IIOMOIIL PacCcyA0K H JO-
T'HKY, U 0€3)KaJOCTHO BBIHOCUT cama cebe IpHUroBop,
KOTOPBIA B CTUXOTBOPHOM TEKCTE IOAYEPKUBAETCS UC-
nosnb3oBaHueM JBoetouns: «Thl MeHs He JIIOOHIIb
Ooubine: // VIcTHHA B MISATH CIIOBAX».

[lepeBon Ha aHMMMICKUI SA3BIK TPYIEH TEM, YTO
aHmmiickas ¢paza CTPYKTYPHPYETCS IPHCYTCTBHEM
rnarona. B anrnmiickom nepeoge delHumireiiHa u3
TpEX ILBETAEBCKUX IOBTOPOB COXPAHSIOTCS TOJBKO
IBa, 0e3 CUMMETpPHH 1 0e3 COXpaHEHHS IL[BETACBCKHX
nay3. Ho aHT7os3bIUHBIA TEKCT «BCE K€ COXpaHAET
Ipajaliiio HapaCcTaH!s SMOIMOHAIBHOTO HAIPSKEHUS,
KOTOpoe oTiindano opuruHam [1, 53].

Bonee BHMMaTenbHOE OTHOIIEHHE K PUTMHYHOU
OpTaHU3aIMH U TyHKTyallHOHHBIM 0COOEHHOCTSIM Iep-
BOMCTOYHHKA MOXHO YBHJIETh B IPYTOM IepeBoie Max
Hadda. B aToM aHTI0s36IYHOM BapuaHTe yHaETCs CO-
XPaHUTh JUIMHY LBETA€BCKOH CTPOKH M CHMMETPHUIO
HA4YalbHBIX UM KOHEYHBIX CTPOK CTUXOTBOpeHus M.
LIBeTaeBoii.

B nepeBone Takxke ypa€rcs mnepenaTb ATallbl
HapacTaHUs SMOLMOHATIBHOTO B3pPhIBA B IyIIE ITHpUYE-
CKOW IrepOWHH, KOTOPBII CTal CIEICTBUEM €€ KpailHe
00JIe3HEHHBIX paMaTHYECKUX NepexuBaHuil. CTuxo-
TBOPHBII PUTM CTHXA COXPAHSAET PE3KO MPEPBIBUCTHIN
U mynbcUpyrolMi xapakrep. IlepeBoguuk nepenaer
CraJl ’MOIMOHAIFHOTO HAPSIKEHNS U PUKCHPYET MO-
MEHT, KOTJla B BOCIIaJIEHHOM CO3HAaHUU FEPOMHM BCE KE
BKJIFOYAETCSI XOJIOHBIM 1 0€3)KaJIOCTHBIN K CEHTUMEH-
TaM rojoc paccynka: “You don’t love me any
more://That’s the truth in six words” [2, 59].

CTuXOTBOpHAsl CTPOKA JEPXKUTCS HAa KPaTKUX U
Ipe/IeNIbHO CXKATBIX CHHTASCHYECKHX (opMax, U IpH
9TOM COXpaHSETCS IUTABHOCTh IEPETeKaHHUs OIHUX
JIEKCUYIECKUX eANHUIL B Ipyrue: “You, who loved me —
beyond all distance!//Beyond boundaries” [2, 60].

Cama M. IIpeTaeBa roBopuia o IepBUIHOCTH PUT-
MHYECKOIl OpraHM3aliM CTHXa B MPOLECCE MOITHYE-
CKOT'0 TBOPYECTBA: « YKa3ylollee — CIIyXoBas 10pora K
CTHXY: CIBIITY HaleB, cJI0B He cipiry. CioB umy» [2,
74].

M. llBeraeBa Npu3HaHA YUTATEIBCKOW ayIUTO-
pHel ¥ KPUTUKOW TOJJTMHHBIM MacTepoM MOJIH(OHUH.
B e€ nupuxe KUBET rapMOHUYHBIN CUHTE3 Pa3rOBOP-
HBIX WHTOHAUMH M HapojgHoW wactymku. Ilostecca
BIaJIe€T HCKYCCTBOM CTHMJIMCTUKHU, MOCTPOCHHOW Ha
KOPOTKHX, OJHOCTOXHBIX CIOBaX, a B dKaHPE PyCCKOU
YaCcTyIIKA HCHONB3YIOTCS YETBEPOCTHINUS C IeEpe-
kpéctHoii pudmoii. M. L[[BeTaeBa TakKe CTPOUT MHO-
THE JUPUYECKUE TPOU3BEACHUS C XOPEHHON OCHOBOM U
yepeayeT IJIMHHBIE U KPaTKHE CTPOYKH.

[IpepbIBUCTBIN PUTM LIBETAEBCKOI'O CTUXA CO3AET
3¢ dexT pyOJICHHOM HHTOHAIUH, TOTYEPKUBAIOIICH Ka-
TErOPUYHOCTH M KPAHHIO YOCKIEHHOCTh IMPUYECKOI
TepOMHU B MOJIMHHOCTH CBOMX BIICUATIICHUH U BBIBO-
noB: «Kaxnplii ctux — aurs 1ro08u.//Hummuii Hezako-
HopoxneHHbIH  //Cepauy paii u  mo3op//Kro
orer?//...MoxeT mapb, Moxet Bop» [2, 71].

B aHrnwmiickom nepeBoje HE CNBIIUTCA KaTEro-
PUYHOCTH ¥ HPEAeNbHON YOeXKICHHOCTH JIMPUIECKON
TEpPOMHH, XOTS OOJNBIINHCTBO JIEKCHKH COCTABIISIOT OA1-
HOCJIOXKHBIE CII0BA. AHINIMICKUE YUTATENH KEIAIN BH-
JeTh B epeBoje aupuku M. LBetaeBoil HeUTO, MaKkcH-
MaJIbHO OJIN3KOE MO COJEpKaHUI0 U GopMe K OpUTH-
Hainy. Ho M. [IBetaeBa u ¢ TOUKH 3pEHUSI PyCCKOH JIeK-
CHKH, CHHTaKCHCA, 1 C II033UeH rpaMMaTHKH OblIa cMe-
JbpIM 9KcnepuMeHtaTopoM. Ho B obnactu pudmbl n
MeTpa B IVIa3axX aHTJIOA3BIYHOTO ajpecaTa BCE ATHU HO-
BaTOPCKHE I PYCCKOH SI3bIKOBOM KyJIbTYPbl HAXOAKU
BBITTISIENN YCTAPEBIIUMH, 1aXKe apXaundHbIMH, TaK KaK
«AHTTIOA3BIYHAS M1033Hs] JABHO OTOLLIA OT MPaBUII CHII-
71200-TOHUKH ¥ HE NMPHUAEPKUBAIACH YIIOPSIOYCHHOTO
TIOpsi/IKa YepelOBaHMs YIapHBIX M Oe3ylapHBIX CIIO-
roB» [3, 78].

B ctuxorBopenun M. LlBeraeBoii «Kak npaBast u
JieBas pyKay MepeBOTYMK ITBITACTCA COXPAHUTh MAKCH-
MaJIBHO BO3MOXKHO pa3Mep M PUTM OPHUTHHAIBHOTO
Tekcta. [IepBOMCTOUHHK COJIEPIKUT MHOXKECTBO 00JIer-
4EHHBIX CTOII, IOCTPOCHHBIX HAa ISITUCTONTHOM siMOe. B
NIEPEBOJHOM TEKCTE TaKOW PUTMHUUECKUNA PUCYHOK CO-
XpaHseT TOAbKO NEPBOE JBYCTHUILHE.

V:ke BO BTOpPOM JBYCTHUIIUU BMECTO MSATHCTOII-
HOTO sIMOA TOSIBIISIETCS YETHIPEXCTOIHBIH, T/ UCIIOb-
3yIOTCSl COKpaleHHbIE ()OPMBI CJIOB W JJOMOJHHUTEIb-
Hble ynapeHus. Takoil Moaxoj NMepeBoAYrKa BOCIPH-
HUMAETCsl aHIVIOS3bIYHBIM YHTATEIEM KaK KOHCEpPBa-
TUBHBIM M YK€ HE OTBEUYAIOIINI AyXy U BESHUSIM CO-
BPEMEHHOU II0J3UMU.

B nupuke M. LlBeTaeBoii MOXXHO BCTPETUTH JO-
CTaTOYHOE KOJMYECTBO HETOYHBIX M THCCOHAHCHBIX
pudm. B HEX eii ObuTa IIEHHA BO3MOXKHOCTB PA3ITHIHBIX
C/IBHTOB B XapaKkTepe U PAaCIIONOKEHHUHN TeX 3BYKOB, KO-
TOpBIE XOTeNoch pupMoBaTh. st mo3THUECKOH pyc-
CKO# Tpanuun Havana XX CTOJETHS 3Ta 0COOCHHOCTh
MIpeBpaTUIach B OJHY U3 OCHOBHBIX TEHJEHLMH, 4TO
MOJTBEPHKAANOCh MHOTOUYUCICHHBIMU JKCIEPUMEH-
TaMH B 3TOH 00JaCTH B INTEPATYPHOM HacJIEANH MHO-
THX aBTOPOB, B YHCiIe KOTOPhIX B. XneOnukos, B. Ma-
SAKOBCKUH M MHOTHE APYTHE.
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M. IBeraeBa wYacTo CTpOWJAa CTHXOTBOPHYIO
CTPOKY Ha MY>KCKHX OTKPBITBIX U 3aKPBITHIX pupMax, a
B «KEHCKHX pH()Max HETOUHOCTb Y HEE MPOSIBISIIACE B
WHTEPBOKAIBHOM 1m0o33um» [4, 19].

DKcneprMeHTaNbHble PUPMBI OCOOEHHO OTYET-
JIMBO BBIACISIFOTCSA B mo33uu M. I[BetacBoii Ha ¢oHe
TOYHBIX pU(M, KOTOpbIe BCE e y He€ Impeobiaaaror.
Bocrnpoussenenne TOUHbIX pH(dM IpH IEPEBOIE LIBETA-
€BCKUX TEKCTOB Ha AHIVIMHCKUN $3BIK 4Yallle BCEro
MpeCTaBIsIeT HEMOCUIBHYIO 3ajjauy, U MO3TOMY OHHU
3aMEHAIOTCS HETOYHBIMH KOHCOHAaHCHBIMH H acCo-
HaHCHBIMH PHU(PMaMHU, KOTOPEIE CO3MAI0T OJaro3Bydne
U YNOPANOYEHHOCTh CTHXOTBOPHOW CTPOKH C TOYKH
3pEeHHs IEPEBOJTHOTO SI3bIKA.

TpyIHOCTB 3aKIIFOYaETCsI M B HOBOM CIOCO0OE IBe-
TaeBCKOM PU(PMOBKH CTPOKH, IZI€ YEPEAYIOTCS CIOTH
4ETHBIE U Heu€THBIE. B aHIrIMiickoM si3bIke puMoBKa
HEUETHBIX CJIOTOB HE MPOMCXOJUT, YTO AeTaeT HEBO3-
MOXHBIM aJIeKBaTHO NepenaTh NepeKpECTHYIO pupmMy
MePBOMCTOYHHKA.

B xadecTBe mpuMepa MOXKHO IIPUBECTH CTUXOTBO-
penue M. LlBeraeBoil «Monogocte Mosd. Mos uyxas
MOJIOAOCTB». MHas cuTyanus ckiaaasiBaeTcs, ecau M.
[[BeTaeBa BrIOMpaeT NonapHyto pUPpMOBKY, KaK B CTH-
XOTBOpeHHH «B orpoMHOM ropoje MOéM - HOUbY, T1e
B aHIIMHCKOM BapHaHTe NEPEBOa YAAETCSl COXPAHUTh
TOYHYIO MYXCKYIO pHpMYy.

B cuHTakcuueckoil CTPYKType LIBETAEBCKUX TEK-
CTOB OYEHb YaCTO MOYTH HET IJIaroJIoB , 4TO SIBJIAETCS
JUId BIYMYHMBOTO YUTATENs MPUIJIAIIEHHEM K COTBOP-
9YEeCTBY M BO3MOXKHOCTBIO MPEIOKUTH CBON BapHaHT
nosTrueckor passr: «Ceit nouenyit 0e3 3Byka://I'yo
cTosOHsK.//Tak TrocynapblHsIM pyKy,//MepTBbIM ——
Tak...» [4, 42].

Takoll 3KCIEpUMEHTATOPCKUN CHHTAaKCHC YKia-
neiBasics y M. LlBeraeBoil B anenTtuyeckue KOHCTPYK-
UM, HO OYEHb TSKEIO MOJAABAjCAd AHTIOSA3BIYHOMY
HEPEBONY.

Oco0y1o mpobieMy cocTaBIsUIM aHTIHHCKUE ap-
TUKJIM U MIPEUIOTH, KOTOPhIe Pa3MBIBAIN CXKATOCTh U
MpeJebHYI0 CEMaHTHUECKYIO JAKOHUYHOCTD I[BETAaeB-
cKkoii mo33uu. Bmecto rinaronsHbIX popm M. I{BeTaeBa
OYEeHb YacTo MpUOETaeT K JeeNPUIaCTHBIM 000pOTaM,
a TaK Kak 3Ta KOHCTPYKIUS He o0iagaeT KaTeropuen
BPEMEHH M MOAAIBHOCTH, TO CYOBEKT JEHCTBHS B 1103-
THYECKOM TEKCTE MOXKET OBbITh HEUETKO OIpeselieH.
Taxkast HeonpeneIeHHOCTb «I03BOJISIET BBIBECTH CMBICI
JUTEPATypHOrO TEKCTA KOHKPETHKH OIpPENeNIEHHON
YaCTHOW CUTyallMd K TIy0okoMy oboOrmatomemy ¢u-
nocodckomy cMbIcTy» [5, 75].

Pycckas cioBooOpa3oBaTenbHasi CHCTEMa MO3BO-
JIsIeT MPUCTaBKe NMPHUIAaBaTh UCXOJHOMY CIIOBY MHOTO-
oOpa3Hble OTTeHKH U 3HaueHus. B mupuke M. LlBerae-
BOM IPHUCTaBKa «pac» — MOXKET CTaTh SIPOM Hapalu-
BaHUs BCE HOBBIX CMBICIIOB, PACKpPbIBast KOHIETITyallb-
HOE 3Ha4YCHHE Pa30PBAHHOCTU U Pa3beIUHEHUS: «BEP-
CTBI, MUJIM, JJAJIM pacHasiy, PAaCCIOWIHU, PACCEIUIN
(«Paccrostaust, BEPCTHI, Mmimm», 1925). AHrimmickuit
HEepeBOJl HaXOAUT BO3MOXHOCTb TPAHCIMPOBATh ATOT
npuém TaKkKe OJIMHAKOBBIMU npepuKcaMu:
“dispersed”, “disconnected”, “dissected”.

B nos3uu M. [lBeTaeBoii npuiaBajioch HOBOE 3Ha-
yeHHue CTEPTOI ceMaHTUKe cioBa. [Ipu ucnonb3oBanuu
HapOJHOW ITHMOJIOTHM M OOpameHHH K HCKOHHBIM

KOPHSM CJaBSIHCKOU KyJbTypbl. Jlanékue no 3HaueHuIo
OOBEKTHI U SIBIICHHUS B BOOOPaYKEHUH TTOITECCHI CBA3HI-
BAIOTCSI B €JMHOM KOHTEKCTE, IOPOXKAas CMBICIOBOE
TOXJeCTBO: «lIpomoronHuii XBOPOCT — BEHKU —
cioBa//IlimaMeHp — BIIET ¢ MOX00HOM MUK ).

M. IlBeraeBa ucnosb3oBana TUpe A rpaduye-
CKOT'0 BBIJIENICHUS 3KCIIPECCUU MOITHUECKOTO TEKCTa.
AHTTI043bIYHBIE IEPEBOAYMKHI OTKA3bIBAJIUCH OT 3TOTO
npuéma, 4To BeJIO K CEMaHTHYECKOMY HapyIIEHHIO MO-
sTrdeckoil Gppassl. Ho B moame «Kpbiconosy nepeBos-
YUK YJA4HO COXPaHSET LIBETAEBCKOE THUPE U TEM ca-
MBIM BOCIIPOM3BOJUT 3HEPIUI0 UMITYJIbCA CTUXOTBOP-
HOH CTpOKH: «MBICIIBIO — BECTBIO, CTPACTBIO — BBICTpE-
aom» - “Like a thought - a massage — a short — a pas-
sion?”.

Pycckas moastecca mpuberaet B CBOEM TBOpPUYECTBE
K CBEPHYTHIM MeTadopam, KOTOpbIE HE MEPEBOISTCS B
OYKBaJBHOM CMBICIIC Ha aHTJHHCKHUU sA3bIK. [Ipupomy
pycckoro (oJbKIOpa XapaKTepU3YIOT SBICHHS ILICO-
Ha3Ma U Mapajuiein3Ma, KOTOpble He Pa3BUTHI B aHIJIO-
SI3bIYHOM SI3BIKOBOW TPAIMIIMH, YTO COCTABIISIET TAKXKe
CICIHANBHYO0 TIpo0IeMy IpH XyI0KECTBEHHOM Iepe-
BOJIE.

B texcte M. LiBeTaeBoil HCIOIB3YIOTCS TOBTOPBI
OTIENBHBIX CIIOB M (pa3, KOTOPHIC BEI3BIBAIOT y UHTa-
TeJsT HeOOXOMMEIC aBTOPY aJUTIO3MH M acCOIHAIIUH:
«OtkaseiBarorcst ObITh.//B Bemname wHemoneit//Otka-
3bIBalOCh — KUTh.//C BoNkamu iomanein» («Mapt»).
CruxoTBopeHue «MapT» MOCTPOEHO Ha CeMaHTHue-
CKUX IOBTOpaxX, HO B AQHIJIOSI3BIYHOM IIEPEBOJAE PUT-
MHYHOCTH [{BETACBCKOT'0 TEKCTa HapyIlIeHa U B TIOJHOM
Mepe «HEe COXpaHEeHa CMBICIIOBAst HATPYKEHHOCTh 03-
THYECKOT'O TEKCTa, TaK KaK MPUCYTCTBYIOT TOJIBKO TPH
CHUHTAKCUYECKHUX MOBTOPA U3 YETHIPEX» [6, 93].

OnHako ecTb NPUMEPHI AHTJIOS3BIYHBIX NEPEBO-
JIOB LIBETA€BCKOM MMO033UH, KOTJa MOBTOPHI SIBIISIIOT CO-
0011 y1auHBIN XyH0KECTBSHHBIH PHEM, COXPaHSSI PUT-
MHUYECKUH PUCYHOK U CEMaHTUYECKYIO HAIIOJHEHHOCTh
nosTudeckoit gpassr: “O, sorrow flood my eyes” — «O,
cnéssl Ha riasax!»; “O, Czechia in tears” — «O, Yexus
B CII€3aX».

Jlutepatypubiit Tekct M. llBeraeBoil mpencras-
JsieT co0oil CHMHTE3 SIPKMX CPaBHEHUH, JAIHIAPHBIX
Mmetadop u snuTeToB. [lo3Tecca BKIIIOYAET B TEKCT CH-
HOHHMMBbI, aHTOHUMBI U LENOYKU OJHOKOPEHHBIX CJIOB,
KOTOpBIE CO3JAI0T CTUXUIO A3BIKOBOM UIPhI, MPUEM I10-
HATHE CUHOHUMUU MOHUMAETCS OYEHb IUPOKO. CUM-
BOJIMYECKOE YIIOA00JICHNE OOBEKTOB U SBICHHU B XY-
Jo’)kecTBEHHOM Mupe M. LIBetaeBoil MpoUCXOOUT HE
0 TIPUHIIUITY JICKCHYECKOTO POJICTBA, a B TIIyOOKOM
¢unocopckom cmbicie. CHHOHMMUS TPEAIOJIaracT
«MHOXECTBO BapHaHTOB CyOBEKTHBHOI HHTEpIIpeTa-
WU ¥ Ja€T BO3MOXKHOCTB NMPHUIAHHUS KaKJJOMY HOCIIe-
IYIOUIeMy CHHOHHMY B II€IIH COTIOCTABIISIEMBIX HOBBIE
OTTEHKH CMBICIIOBY [7, 63].

MOHOJIOTHYHOCTH U TTyOOKHH JIMPH3M 1T033UH M.
L[BeTaeBOi OB NMOHSATEH AHIJIOS3BIYHOMY YHTATEIIO,
TaKk Kak poJjieBas JIMPUKa BXOJWIa B HAILIMOHAIbHYIO
SI3BIKOBYIO TPaJULIKIO. Pa3roBopHas TOHaJIBHOCTH Hap-
paTuBa MOAKPEIUISIACh OTKPBITBIMU KOHTAaKTHBIMH
(hopMamy B3aMMOJICHCTBHS C BOOOpa)kaeMbIM YHTaTe-
JIEM B BHJIE BONPOCOB M BOCKJIMLAHUM. Jlupnueckuit



41

Sciences of Europe # 159, (2025)

MOHOJIOT M3HA4aIbHO IPEIIoaran 0XuIaeMyo ajpe-
CaIvio U B PyCCKOW TPAaIUIIUU UMEN TITyOOKHe QOIIbK-
JIOpHBIE KOPHH.

OcHOBa PyCCKOTO JHPHIECKOTO MOHOJOTa KpO-
€TCsl B €r0 UCIOBENaIbHOM XapaKTepe U MpeaeiabHoil
UCKPEHHOCTHU. B 3TOM COCTOUT ero CyIiecTBeHHOE OT-
JIMYUE COTJIACHO aHIJIOA3BIYHOW MEHTAIBbHOCTH U OCO-
OGeHHOCTell HaIlMOHAIBHOTO KYJIBTYPHOrO Koaa. B an-
TJIOSI3BIYHBIX TEKCTaX JaXke B POJICBOM JIMPUKE coXpa-
HSIeTCS HeKasl IUCTAHIUS MEXAy aBTOPOM U €ro JIUpU-
YECKUM TIEPCOHAKEM. AHIJIOCAKCOHCKAsl CIEprKaH-
HOCTbH HE PAaCIIONIaracT K MPeaeIbHOH OTKPBITOCTH Iy-
IIEBHBIX OPBIBOB M pacCMaTpPHBaeTCs Kak nadocHas 1
HECKOJBKO (habIINBast.

M. IIBeraeBa co3aana CBOW COOCTBEHHBIHM IOITH-
YECKUU CTUIIb U S3bIK, KOTOPBIM OTpa)kan e€ BOoCIpus-
THE JEUCTBUTEIBHOCTH M KOHLENTYaJlbHO COOTHO-
CHJICS C XYIOXKECTBEHHBIM IIpOIiEcCCOM €€ HCTopHhue-
ckoil smoxu. HoBaTopckue 3KCHEPUMEHTHI PYCCKOM
MOATECCHl B 00JIACTH XyJIOKECTBEHHOI'O CJOBa OTBE-
YaJI1 HOBBIM TCHACHUUAM MOACPHHU3MA B JIULC HaI/I60-
Jiee TaJIaHTIMBBIX NPEACTaBHUTENCH PyCCKOTO CHMBO-
m3Ma, GyTypusmMa, IMaXHHU3MA U JPYTHX TSUCHUH B
OTEYECTBEHHOW TI033HH.

ITpoucxomun nmponecc pa3MbIBaHUS MPEXKIIE yCTO-
SBIINXCS JKaHPOBBIX CTPYKTYp. HoBoe Bpems cumamu
HOBBIX aBTOPOB BHEJPHIIO TIOHATHE >KaHPOBOH BapHa-
TUBHOCTH U MOJAJIBHOCTH, IPOBO3IJjIallasd KOHICHT HE-
OCHHKpPETU3MA, KOTOprI71 JAciajl A0IMyCTUMBIM COBME-
MICHUEC pa3IMYHbIX THUIIOB TEKCTOB, CTUJIEH U B cJIoM
TpaHcopMaLuo MOHSITHS ,,XYI0)KECTBEHHBIH METOA .

M. IlBeTaeBa BOBCE HE OTHOCWJIACH K YHUCILY TEX,
KTO LIEJ] HaBCTpeuy JI00BIM HOBAaTOPCTBaM C XyJ0XKe-
CTBEHHBIM CJ10BOM. OTHAKO TOHKHH Xy/10KECTBEHHBIH
BKYC, YMEHHE COOIIOCTH YyBCTBO MEPHI ITO3BOJISIN €i
JIEMOHCTPHPOBATH JIyUIIHe 00pa3Ibl HOATHIECKOTO HC-
KyccTBa cBoero BpeMeHH. E€ nunuBuyansHas MaHepa
pa3BHBaaCh B KOHIIEMIMH MOJEPHHU3Ma, HO I03Tecca
OYEHb TIIATEIBHO OTHOCHJIACH K CTWIIIO M SI3BIKOBOM
dbopme cBoux mpousBeneHuH. MoJepHHUCTCKAs 3CTe-
THKa coBMmellanach B nupuke M. IIBeraeBoii ¢ 4€Tkon
KOMIO3UIIMOHHOM cTpyKTypoil. [loatecca yrBepxkaana
TPHUEIMHCTBO 3ByKa, CIIOBA U CMBICTa. B kauecTBe moa-
JMHHOM OCHOBBI JIO0OTO 3HAYUTENBHOTO XYJIOXKe-
CTBEHHOTO TBOPYECTBA.

M. liBeraeBa cepb&3HO OTHOCWIIACh K HMppanmo-
HaJIlbHOMY acIleKTy JHMTepaTypHOro mporecca, pasfe-
JISISL IPEICTABIICHNS] MOJIEPHI3MA O TOM, YTO SI3BIK CaM
no cebe NMpHUHAUICKUT K obmacti Marmdeckoro. Co-
TJIACHO TakoOMY IIOJIXOJly CIIOBO NMOHHMAJIOCh HE B Ka-
4ecTBe HEKOro (hOpMaJbHOIO 3HAKA TIpeIMeTa, a Hajie-
JISUTOCH CaMo TI0 ce0e CBOMCTBOM yXOBHOCTH.

Eé nupuxa npencraBasi ;KMBOE BOCIIPOU3BEECHUE
FJ'ly6OKO JIMYHBIX 3MOHI/II\/’I )44 nepemnBaHHﬁ B «HX HCIIO-
CPCACTBEHHOM PAa3BUTUH, IPEACTABIIAA IEPET YNTATC-
JIeM B BHZIE CBOCOOPA3HOI0 MOTOKA aBTOPCKOTO CO3HA-
Hus» [8, 137].

B nupuueckux moamax M. LlBeraeBoii CrOXKET B
TPaJULMOHHOM MOHUMAaHHMM 3aMEIAeTCs KapTUHAMU
Pa3NIUYHBIX SMOLIMOHAIBHBIX COCTOSHUM U AYHIEBHBIX
peaxuuii Tupu4eckoil repouny. BayTpeHHsst MOHOIIO-
THYCCKasd pe€Uub OTpaxalia FHy6I/IHI)I WHAWBUIYaJIbHOTO

CO3HAHHUS U HyKIAJacCh B A3BIKOBBIX CPEACTBAX, KOTO-
pbIe MOTJIH OBI IEPEIaTh MOMEHTBI POXKICHNS MBICITH 1
KHMBOE BOCHPHUATUE JEHCTBUTEIBHOCTH.

TBopuectBo M. LlBeracBoil MO3BONSIET IpOCIE-
JUTh OCHOBaHbBIC TeHICHIIUU XY/J0KECTBEHHOTO CJIOBO-
TBOpUecTBa XX CTOJIETHs, BEIPAXaBIIUECs, B YACTHO-
CTH, B TOM, YTO MBIIIJIEHUE U BOCIPHUIATHE OKpYXKaro-
Iero MUpa U pedIIeKCHst 3TOTO MIPOLIECCa CTAHOBHIIMCH
Bcé Oonee (mnococku 00OOIIAIONIMMA U acCOIMa-
TUBHBIMU. KOHEUHast CMBICIIOBAs IIEIOCTHOCTh XYJO-
KECTBEHHOTO TEKCTa CKJIAAbIBAJaCh U3 JOBOJIBHO 00-
IIMPHBIX TEKCTOBBIX YaCTEH, KOTOPBIE CTPYKTYPHUPOBa-
JMCh TaKKE€ HA OCHOBE TaK Ha3bIBAEMOT'O ACCOIMATHB-
HOTO CHHTaKcuca, kak Hampumep, B «[loame mect-
Hunpe» M. I[BeraeBoii: «I"amma 3amaxos// OT moaBajia
- o // Kpermm crpsmarot...» [8, 139].

Pycckas nosTecca oueHb TIIATENbHO OTTauyMBania
WHCTPYMEHTOBKY CBOEH JIMPHUYECKOH (pa3bl. 3ByK CTa-
HOBWJICSL Y He€ 00BEMHBIM, MOTydasl YETKUE pelbed-
HBbIE OCOOCHHOCTH U 3a CUET aJuIUTeparuii BOCIPUHU-
MaJicsl TOYTH (u3uuecKu: «Jlamb, OTHANUBINAS MHE
6mu3s,// Jlams, roBopsamast: «Bepaucs!» [8, 140].

M. IlBeraeBy Majo 3aHUMAJO BCE TO, YTO JICKUT
Ha TOBEPXHOCTH M OOBEKTHBHO CYIIECTBYET B MHpE
TIPUBBIYHBIX Bemiel u npeameToB. Eif Bcerna xorenoch
TIepEHTH TpaHb, pyOex OOBIICHHOCTH, IIOBCEAHEBHOM
PYTHHHOCTH M OKa3aThCsl B IPOCTPAHCTBE HEINO3HAH-
HOT'0 ¥ HEOOBSICHUMOTO TOJIBKO C MO3UIUHU CTPOTOH JI0-
ruky. DkcnepuMeHTs M. L{BeTaeBoil B 001acTH CI0BO-
TBOpYecTBa ObUIM MHOTOTrpaHHbl. OHa WCIHOJb30Bala
pAABI MapOHHUMOB M CMENO pa3zbeluHsUIa CIOBA. JTO
paszzeneHue Mopoi MPUBOIUIO MOATECCY K OTKPBITHIO
NEepBOHAYAIIBHOTO, ITTyOMHHOTO 3HAU€HH CJI0BA U 1103~
BOJISUIO MIHAY€ OLEHWTH MOTCHIMAIbHBIE BO3MOXKHO-
CTH, H3HAYaJIbHO 3aJ0)KEHHbIE B €r0 CEMaHTHKE.
Hanpumep, ciioBo «paccTosiHEe)» 03Hayajio He TOJIBKO
HEKOe OTAAJEHHUE, HO W MPHOOPETATIO HOBBIE CMBICIIO-
BbIE€ OTTEHKH: 3TO HE TOJIBKO OTJAJICHNE OT YEr0-TO, HO
1 JKU3Hb, )KU3HEHHOE COCTOSHHE HEKOI BHYTpeHHEH
OTOPBAaHHOCTH, 3TO CTOSIHHE MOPO3Hb, OTAEIBHO OT
Yero-To I KOTO-TO.

Jluteparypuele Tekctel M. IlBeraeBoil mpeny-
CMaTPUBAIOT MHOXECTBO npouteHuil. B «lloame Bos-
JIyXay OINHCaHUe OOBEKTUBHOTO COOBITHA, KOT/Ia ObLI
BIIEPBBIC B UCTOpUH B UioHe 1919 roma OpuranckuMu
JEeTYNKaMH ObUI YCHENTHO OCYIIECTBIEH TpaHCATIIaH-
THYECKHUH MepenéT, OCMBICIIUBAIOTCS KaK OECKOHEYHBIE
BO3MOXKHOCTH HYEJIOBEYECKOT0 JyXa, CIIOCOOHOTO K
TIPEOJIONIEHHIO JIFOOBIX TPaHMIl IPOCTPAHCTBA M Bpe-
MEHH.

MHoro3HagyHOCTh TOATHYECKOTO ciaoBa M. IlBera-
€BOM MO3BOJIIET PACHIMPUTH OaHAIBHOE 3HAUYEHHUE OJI-
HOTO CIJIOBa M COCIWHHTH €ro CO CIOBOM, MMEIOIINM
6onee mmpokuit Gprnocodckuit cmpica. B «Hosorom-
HEM» CJIOBO «CIUIETBD) aCCOLUMPYETCS U C KUTEHCKUM
OBITOBBIM 3HAYCHHEM «CIUIETHH», M CO CJIOBOM «CILIE-
TEHHE», O3HAYAIOIUM HEPa3phIBHOE E€AMHCTBO JKU3-
HEHHOT'0O Havaja U CMEPTH, KaK ero U3HaYaIbHO 3aaH-
Horo (mHana: ,)KM3Hb W CMEpPTh JIaBHO Oepy B Ka-
BbIUKH,//Kak 3aBeOMO-TIyCTBIE CILIETHI».

M. IiBeraeBa >xJajia OT CBOETO YUTATENS COMEpe-
KUBAHWA U OUCHDb BAYMYHUBOTO IIOTPYKECHUA B eé Xyno-
JKECTBEHHBIN MUD.
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B mupuke M. 1{BeTraeBoii MOKHO HAUTH MTPUMEPHI
CaMONNTATHOCTH, KOTJja OHA 0’KUAET OT CBOETO aJpe-
caTa 3HaHUS CBOMX MNpeAblgymux Tekcros. Camonn-
TaTHOCTb W HACBHIIIEHHOCTH MMO3THYECKOTO MTPOU3BEIC-
HUS OMOJIEHCKMMHM aJUTIO3USIMH U OTCHIJIKAMU K TEK-
CTaM JIpyTUX JIUTepaTypHBIX aBTOPOB MpEBpalaeT Xy-
JIO’)KECTBEHHOE Haclleiue PYCCKON IMO3TecChl B OAMH
CIUIOLITHOMN CBA3aHHBIA BOGAMHO TEKCT, «HAIIOJHEHHBIH
aCCOIMALUAMY, 3HAKOBBIMM JI€TasIMH, CUMBOJIAMH U
EMKHMU XyI0)KECTBEHHBIMHU oOpazamm» [9, 175].

M. LiBeTaeBa HUKOI'la HE HAXOIUJIACh B paMKax U
npezenax KOHIEMIMK OJHOTO KOHKPETHOTO JHTEpa-
TYPHOTO HAIIPABJICHUS MU XyA0KECTBEHHOTO METOA.
Kputnka oOHapyxuBana B €€ TO3I3UH ITOITHYECKUE
NPUEMBI M SCTETUYECKUE HAXOAKH, CBA3aHHBIEC C CHM-
BOJIMI3MOM, aKMEH3MOM, 3CTETHYECKHM (QyTypHU3MOM,
HO caMy I03TECCy 3TO MaJlo 3aHMMAJIO.

B mnpomecce mnuTepaTypHOro TBOpYECTBAa OHa
ycMaTpHBaja BaKHEHIIYIO posib OecCO3HATEIBHOTO, U
B 3TOM KPHUTHKA HAXOJIMJIAa CO3BYUYHE C ICTETUKOH CUM-
BOJIU3MA.

OTKpOBEHHOE HENPUHSATHE MEIIAHCTBA M HU3MEH-
HOM MEPKaHTHJIHHOCTH CONMKANN 3CTETHIECKYIO 103~
3uro M. [[BeTaeBoii ¢ mo33ueit PyTypHCTOB.

AHTIOSI3pI9Has KPUTHKA HAXOAWIA B TBOPUYECTBE
PYCCKOW MO3TECChl BbICOYAMIINN HMHTEIIEKTYaIbHbIN
YpOBEHb, HENPEB30OHAEHHYIO BBICOYAHIIYIO CTEICHb
OPUTHHAJILHOCTH M HOBATOPCTBA €€ MO33UU U NPHUCY-
HIYI0 € (PUIMIPAHHOCTH M CJIOYKHOCTH JIUTEpPaTypHOIl
TEXHUKH.

Pycckas amurpanus ABagaThIx T'OA0B IPOILLIOTO
BEKa OYEHb MHOT'O clienajia il MOMyJIIpU3aIiy Mo3-
3un M. lIBeracBoii B BenukoOpuranuu. M. Ilseracsa
nocemniana AHIVINIO, HO 9yBCTBOBasa ce0sl TaM MOpOi
HE COBCEM YIOTHO, TaK KaK HE BJIafela aHTJIHHCKUM
SI3BIKOM.

B AHrmmm cranu BBIXOIUTH B CBET HAy4HBIE pa-
0O0TBHI ¢ TIIATENIFHBIM HCCIeIoBaHHEM 11033un M. 1Be-
TaeBoil. CONMIHBIN aHANHU3 MMOATUKU JTUPUKH PYCCKON
moaTtecchl coiepxaincs B MoHorpapum C. Kapnun-
CKOT0, KOTOPBIH COOpan MHOKECTBO Pa3sHOOOPA3HOTO
MaTepHaja, OTPHIBAIONIETO MHOTOIPAaHHOCTh IMYHOCTH
M. IIBeTaeBoii 1 0003HAYAIOIIETO €€ MECTO B MUPOBOM
XYyJ0XKeCTBEHHOM Iporiecce. JKU3HEHHBIH U TBOpYE-
ckuil myTe M. llBeTaeBoi Hamien OTpak€HUE B 3cce,
COXPaHUBIIUXCS MICEMaX W 0000IIeHHOM OHOIHOTpa-
(pmaeckom MaTepuae.

B 60-pie roael XX cronerus pycckas UMTaroIas
ayJMTOPHS MOITy4YnIIa BO3MOKHOCTE MTO3HAKOMHUTHCS C
MEpBBIM HAYYHO IOJTOTOBICHHBIM H3/IaHHEM CTHXOB
M. LisetaeBoil. CoOpaHue IBETaeBCKUX MPON3BEICHUN
My OJIMKOBAJINCH B 3TH rofibl U B Amepuke. V. Bpoackuit

HaIucal MPeANCIIOBUE K IByXTOMHOMY COOpPHHKY IIBE-
TaeBCKOM JIMPHUKH, KOTOPBHIM YyBHzen cBeTr B Hbro-
Hoprxe.

HccnenoBanus aHINIOA3BIYHBIX aBTOPOB II03BO-
JSUTA TIPUOOILIUTHCSA K PYCCKOM HAallMOHAJIBbHOM KyJb-
Type ¥ OLIYTHTh OOraTCTBO PYCCKOTO SI3bIKA M €TO BO3-
MOKHOCTH B OBJIaICHUH IIOATHYECKOM TeXHUKOM. Kpu-
TUKH, cpenu KoTopeix OneH @eiinmreitn, Ilutep
®panc, Ponansa XUHIIIM U MHOTHE IPYrUe, NbITAIUCH
HCCIIeIOBATh CTHJIUCTUKY U PUTMUKY IIBETa€BCKOM MO-
331U B KOHTEKCTE JTUTEPATYPHOTO IBIKEHHS €€ 3IOXU
U paccMaTpHBAIN NMPOOIEMATHKY MPOU3BEACHUH pyc-
CKOM MO3TECCHI B UCTOPUYECKOM KOHTEKCTE.

beuta cpenaHa ynadHas IOMNBITKA CONOCTABHTH
auTepaTypHoe TBopuecTBO M. lIBeTaeBoil ¢ mo3tuye-
CKUM HaclleIneM €€ COBPEMEHHUKOB, B YHCIIE KOTOPBIX
OBUTH TaKue BIAAIOIINECS IEPCOHBI, Kak A. AXMaToBa,
b. ITacrepnak, Y. Manensiram.

[o33us M. liBeraeBoii paccMaTpuBaniach Kak 00-
HIEKYJIbTYpPHBIH ()EHOMEH, KOTOPBIN ONpEIesIU MUPO-
BO33PEHUE U TBOPYECKYIO0 MAHEPY MHOTHUX 3aIlaJHOEB-
PONEHCKUX M aMEpPUKAHCKMX MO03TOB. CTHIUCTHKA,
CHHTaKCUC U PUTMHUYECKAsi OpPraHU3alHsl [IBETA€BCKOM
JUPHUKHU MOCTYXKHJIa MOLUIHBIMH CTHMYJIOM K MO3THYeE-
CKHUM OTKPBITHSAM, KOTOpBIE ONPENEIHIN JIUTEPATYp-
HOE Pa3BUTHE HE TOJIBKO OT€YECTBEHHOTO CIOBECHOTO
HCKYCCTBa, HO M OYAYIINX BBIAAIOIINXCS JOCTIKCHHIN
B 00J1aCTH MHUPOBOM KYJIBTYpPHI.
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AHHOTALUSA

MHpOBOSSpeHI/Ie n. TprGHeBa H3Ha4YaJIbHO JUAJICKTUYHO. O6p213 JIMIIHETO Y€JIOBCKA B TYPIrCHEBCKUX ITOBEC-
ctsax 1850-X rooB pacmupsieTcs U yCIOXKHSIeTCs. Beunble apXeTursl, MOPOKIEHHBIE dCTETUKOW CEHTUMEHTA-
JU3Ma U POMaHTH3Ma U JKUBYIIHE B HAJEKYIO 3MOXY aHTHYHOCTH, a Takxke (uiocodckoe BUICHNE IPUPOIBI U
YCJIOBCKAa B HACJICOUU T'erens u LHoneHrayapa, JaroT MUCATECII0 BO3SMOKHOCTD PACKPBITH BCIO TaMMY JTYXOBHBIX
WCKaHUI ¥ SMOLMOHAJIBHBIX TIEPEKUBAHUN €r0 TepoeB U CaMOMY IPUCYTCTBOBATh B (MIOCO(PCKUX THCKYCCHSIX
Ha ypOBHE pPEINpe3eHTAINH aBTOPCKOM MO3UIUH.

.HI/I‘IHOCTHy}O OCHOBY IPEACTABJICHUA O KATCTOPUHN CHACTbA BO MHOI'OM COCTABJIICT KYJIbTYPHAA NAMATD. 9T0
0coOeHHO xapakTepHO st TBopuecTBa U. TypreHeBa, KOTOPBIN pa3padaTeiBai MPOOIIEMY TOCTIKEHHS JINTHOTO
CHACThs CBOUX I'€POCB, UCXOAA U3 0COOEHHOCTEHN CBOEro dTHYECKOTO U (1)1/1.]1000(1)0[(01“0 B31JIA1a Ha Opr>Ka]0HIHfI
MHUp, YTO TMO3BOJISIET TOBOPHUTEH 00 aBTOOMOTrpaMIecKOil OCHOBE €0 JINTePaTYPHBIX TEKCTOB.

ABSTRACT

The worldview of I. Turgenev was initially dialectical. The image of an extra person in Turgenev's stories of
the 1850s expands and becomes more complicated. The eternal archetypes generated by the aesthetics of senti-
mentalism and romanticism and living in the distant era of antiquity, as well as the philosophical vision of nature
and man in the heritage of Hegel and Schopenhauer, give the writer the opportunity to reveal the full range of
spiritual searches and emotional experiences of his heroes and be present in philosophical discussions at the level
of representation of the author's position.

The personal basis of the idea of the category of happiness is largely cultural memory. This is especially
characteristic of the work of I. Turgenev, who developed the problem of achieving the personal happiness of his
heroes, based on the peculiarities of his ethical and philosophical view of the world around him, which allows us
to talk about the autobiographical basis of his literary texts.

KnioueBble cioBa: MEHTaIbHASL CYIIHOCTh, KyJIbTYpHas HaMsATh, KyJIbTYpHAs TPaAULHs, caMopediIeKcus,
HUHTPOCIICKIUA, apXCTHUII.

Keywords: mental essence, cultural memory, cultural tradition, self-reflection, introspection, archetype.
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ITonsiTHE YEMOBEYECKOTO CHACTHS SBISETCS MCH-
TaJIbHOM CYIIHOCTHIO M BXOAUT B 00JAcTh JIMYHOCT-
HOTO CO3HAHUS B PAAY TAKHX (PyHIaMEHTaIbHBIX TTOHS-
THH, KaK J0O00BB, XKHU3Hb, CMepTh. [IpencTaBneHne o
CYaCThe OTAEIBHON JUYHOCTH CYOBEKTHBHO, HO B 9TOM
JIMYHOCTHOM acIleKTe O4eHb BayKeH HEKUi 0a30BBIN ap-
XETUITUUECKUI 2IeMEeHT, KOTOPBIN OXpaHseT 3CTeTude-
CKHE, UCTOPHYECKHE W HallMOHAJIbHBIE OCOOECHHOCTH
TOM 3MOXU U TON COLMANBHO-00ILIECTBEHHOHN Cpebl, B
KOTOPOI HaXOAUTCS OIpPEAEICHHBIN YENI0BEK.

JIMYHOCTHYIO OCHOBY HPEICTABICHHUS O KaTEero-
pHUM CYACThsi BO MHOTOM COCTAaBIJISICT KyJIbTypHas Ia-
MSATb. DTO OCOOCHHO XapaKTepHO I TBopdecTBa U.
Typrenesa, KOTOpEI pa3pabaTsiBai mpodIeMy T0CTH-
JKEHUSI INIHOTO CYACTbSI CBOUX TE€POEB, UCXOISI M3 0CO-
OeHHOCTEl CcBoero s3THdeckoro u (Quiocodekoro
B3IIA]]a Ha OKPYXAIOLIUIl MHUp, Y4TO MO3BOJIIET TOBO-
puTh 00 aBTOOMOTrpaUIECKOi OCHOBE €ro JINTEepaTyp-
HBIX TEKCTOB.

OcwMmebIciieHre cofiepkaHus NMPoOJIeMBl CHaCThs U
€ro BO3MOXHOTO JOCTHKCHHUS B YEJIOBEUECKON KU3HU
MPOXOIMT Yepe3 BCIO MHUPOBYIO KYJIbTYpPHYIO TPajaH-
0. OO0 TOCTHKEHNH CUACThSI MMCAIH TAK)KEe BBIAAIO-
Imyecs yMbl aHTUYHOCTH U CPEIHEBEKOBBS Kak ApH-
CTOTENb, DNUKYDP, PoMa AKBUHCKHI 1 MHOTHE ApYyTHUE.
Orta ke mpobieMa BXoIwWia B MHTEpecH | enpBenus,
Kanra n ®eiiepbaxa B MOCIEOYIONINE UCTOPUICCKHEC
snoxu. OHako dunocodckuii cnop o cyacThbe MO CyTH
CBOJWJICA K IBYM MMO3HUIUAM: IIEPBAsi B MIOHATUAX SBAC-
MOHHM3Ma ITPU3HABajIa U3HAYAIbHO CTPEMIICHUE JTUIHO-
CTH OBITh CYACTIMBOM B CBOEH 3eMHOM )KH3HU, a BTOpast
YCTaHOBKa, «C(OPMYIHPOBAHHAS B KATETOPHSIX JICOH-
TOJIOTH3Ma, CYUTAaja CYacThe CIECACTBUEM CIIEIOBAHUSI
J00poaeTeny U NMPHU3HAHHUS OCHOBOIIOJATAIOMINX MO-
panbHbIX HOpM» [1, C. 19].

B anTnuHOM MMpe DnHKypa OTCTauBajoCh NIPaBO
YeJIOBeKa Ha TEJICCHBIE M JAYXOBHBIC HACIaXICHUS, B
CHILy Yero cyacThe TOHUMAJIOCh KaK JIOCTUTHYTOE Y10~
BoJbcTBHE. C TOI TOUKOI 3peHust ObLTH COTTIACHBI TEO-
PETHKH «pa3yMHOTO 3ron3Ma» U B 3noxy Hosoro Bpe-
MEHH.

Croukwu, Takue kak Ceneka u CrnmHO3a, MpU3HA-
BaJIM UCTOYHHKOM CUACThsi JOOpOZETENb, a CUACTIIHU-
BBIM CTaHOBHUTCSA YEJOBEK, KOTOPBIH Mepex JIHIOM
CMEpTHU HE OTKa3bIBAETCS OT CBOMX yOEKIeHHH, OTCTa-
MBas, TEM CaMbIM BOIIPEKH BCEMY CBOE HPaBCTBEHHBIH
BEIOOD.

W. TypreHes ObLI COTIIACEH C TEM, YTO CHACTHE CO-
CTOHMT B BO3MOXXHOCTH OTAEIBHON JIMUHOCTH TPOIYK-
THBHO pealn30BaTh CBOM BO3MOXHOCTH. OTCrona
MPECTAaBICHUE O CYACThe MHIUBHUIYaIbHO U XapaKTe-
pU3yeT U TUIl JUYHOCTH, U eé HUHTEPECHI, U KECJIAHU.
[IpoGema yenoBeYECKOro CYACThsl pa3padaThIBacTCs
. TypreneseiM B oBecTsix 1850-X To10B, TepoeM Ko-
TOPBIX ABJIACTCS TaK Ha3bIBAEMBIH <JTUIITHUI YEIIOBEK)»
cBoero BpeMeHH. B mosectu «3atumsey (1854) B aTom
Kiro4e pazpabarteiBaeTcsi 006pa3 BeperbeBa. OH Bblze-
JSIETCSI CBOMMH CITOCOOHOCTSIMH M3 MEJIKOIIOMECTHOM
JBOPSHCKOH cpezabl. Ho cBoro 00pa3oBaHHOCTH, BHEP-
THYHOCTh, apTHCTU3M M MY3bIKAJIbHYIO OJapEHHOCThb
BepetbeB pactpaunBaer BiycTyto. OH He 3apa)eH ca-
Mopedrekcuelt, He Tymaer o OyaymieM U Mpearnodn-
TaeT XUTh OAHUM AHEM. BmobGnenHas B Hero Mapes

ITaBnoBHa ciymiaeT €ro MIyTJIMBBIA TOH IO OTHOLIE-
HUIO K ce0e U C ropedbio TOBOPHUT, YTO OH TaK IPOIITY-
TUT BIIyCTYIO BCIO CBOIO >XM3Hb. HO ero BHemHe my-
TOBCKas HAaTypa CKpBIBaeT COOCTBEHHOE OCO3HAHHE
MOJTHOM JKU3HEHHON 0eCIOJIe3HOCTH, U MIOTOMY COJIep-
JKaHUE CYACThsl YKIAJBIBACTCS «B IIBBIPSIHUHM CeOs
kyna xoueriby» [2, T. IV, C. 400], «bbutu Obl ABE-TpU
JKCHIIWHBI, 13, U3BUHUTE 32 OTKPOBEHHOCTb, BUHO U
4eNIoBEKy, IPaBO, HUYETro He ocTaHeTcs skenateby [2, T.
IV, C. 410].

st XxapakTepuCTUKM B3auMMOOTHOLIEHUH Bepe-
TheBa U Mapbu IlaBnoBubl 1. Typrenes ucnonb3yer
LIUTUPOBAHUE NYIIKUHCKOIO CTUXOTBOPEHUS «AH-
gap». B HeM pal, mocIaHHBIA BIIAJBIKON 38 CMEPTEINb-
HBIM SIIOM, CMHPEHHO BBITIOHSIET ITPHUKA3 U TaKxke 0e3-
pPOIIOTHO TPWHUMAeT COOCTBEHHYI0 THOEms. JTO
CTpeMJIEHHE K JKepTBEHHOCTH OTIMYaeT U BepeTseB B
Mapse [TaBnoBHe. OH rOBOPHUT, UTO B HEll COBEPILIEHHO
OTCYTCTBYET 3TOM3M, KOTOPBIH 3aMeHsieTcs 3a00TOH 0
JPYTUX U OTKPOBEHHO MIPU3HAETCSI, YTO HE CTOUT TaKOH
CTEIICHU €€ NPUBSI3aHHOCTU. BO3HMKAECT KyNbTYpHBII
JMAJIOT MEXy MyIIKMHCKUM TEKCTOM U TYPTreHEBCKUM
HappaTUBOM, U «BO3HUKIINE aCCOLIMATUBHBIE apasuie-
JISIMU aKTUBU3HUPYIOT KYJIBTYPHYIO HaMsTh YUTATEISD)
[3, C. 291].

[Ipobnema cuacThs cBA3aHA C KAaTETOPHUSIMHU TyB-
CTBEHHOTO U AYXOBHOI'O U TPAaeKTOpUs €€ PACKPBITH
3asBiicHa yxke B anurpacde nmosectu U. Typrenesa «da-
yc» — «OTpeubcs Thl JOJKEH OTpeubcs». JTa (pasza
U3 OgHOMMEHHOU Tpareauu ['ére xapakrepusyer sMo-
IIHOHAJIBHBIN TOH, CTPYKTYPY U KOMIIO3UITHOHHBIE OCO-
OCHHOCTH TYPIEHEBCKOTO TEKCTa. XYI0KECTBCHHBIN
HappaTHB, JAaHHBIH aBTOPOM B SIHCTOJIIPHOU (opme,
MpeaCTaBIsIeT OO0 MOTOK CO3HAHUS T'epPOs, COCPEIO-
TOYEHHOTO Ha caMopeduiekcuu. [lepexuBanue réTes-
ckoro «®aycTta» NPUBOJUT TYPr€HEBCKOIO Ieposi K
MBICJIK O TOM, YTO BEChb €ro MNPEeXKHUHA KUIHEHHBIN
OIBIT OCTABJISIET BCE )K€ UTO-TO BAXKHOE, YETO OH ellé
HE U3BeJall.

[Tomo6no Paycty [laBen AnekcaHApOBUY XOUET
UCTIBITaTh HEYBHUICHHBIE U YCKOJB3AIOIIHE OT HEro
MT'HOBEHHS OLTYIIEHUS CUACThA.

B3aumooTHOLIEHNSI TypreHeBcKoro repost ¢ Be-
poil HukonaeBHON — 3TO UCTOPUSI HPABCTBEHHOI'O UC-
MBITAHKS U HCKYIICHUS TF000BBIO. [IeByIIIKa BOCIIUTHI-
BaJach €€ MaTephIO B OTPAHNICHHBIX PaMKax OOIICHHUS
1 00pa3oBaHuUs, UCKIIOYABIINX JI000€ UTCHHE XYI0-
JKECTBEHHBIX TEKCTOB, CITIOCOOHBIX MOTHBHPOBATH €&
SMOIMOHAIEHOE BO30YXK/ICHUE U TyIIICBHBIC BOTHCHHS.

[TaBen AnexcaHIPOBUY HCKYyIIAET € yM B BOOO-
paxxeHue uTeHueM réreBckoro «dPaycra», U oHa Ipo-
Oyxaercs, Kak OT TSKEIOTo CHA, M HAYMHAET OTXO-
IUTH OT PAIlMOHAJIBHOTO, MPAarMaTUYHOTO MOJXO0Aa K
’KU3HH, HABSA3aHHOTO €l €€ MaTephIo.

B napparuse 1. TypreneBa naHa uctopust mpen-
koB Bepsl HukonaeBHbI, KOTOpast pENIPE3EHTYET CBSI3b
YeJIOBEUECKOH CyabObl CO CyAbOaMHU M KM3HEHHBIMHU
HCTOPUSAMU IpeIIeCTBYOMUX nokoiaeHuit. Hecuact-
Has B JMYHOH *U3HHU, MaTh Bepbl HukonaeBHbI roc-
noska EnblioBa He X0Tena HOBTOPEHHS CBOETO XKU3HEH-
HOTO ITyTH B CyAbOE CBOEH 0YepH M MO3TOMY BCEMH
YCWJIMSIMU Orpaxiajia €€ OT BIeYaTICHUN U BIUAHMUS,
KOTOpPBIE MOTJIM OBI BBI3BaTh y HE€ 3MOIIMOHAIBHOE O~
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TpACCHNE W NPOOYANTH B HEH MPUPOIHYIO YyBCTBEH-
HOCTh. [Ipnobmenune Bepsr HukomaeBHbBI kK TEKCTY TE-
TeBckoro daycra kak Obl MPoOyYKIaeT €€ OT IMOIHO-
HaJIbHOTO 3a0BIThS, U OHA CTAHOBUTCS [TOX0Ka Ha CBOIO
UTaJIbSHCKYIO 0a0yILKY, HaBeBasi COOTHOIICHHE C TJIaB-
HOW repouHel 3HaMEHUTOro poMaHna abbata [Ipeso. Y.
TypreHes Taxke pasfeisi MHEHHUE, 4TO ATO NIPOU3Be-
JICHHe MPUHAMIEeKUT K IIeAeBpaM MHPOBOH JuTepa-
TYpPBI M Jaxe paboTaj HaJl ero NepeBoIOM Ha PYCCKHI
S3BIK.

JlutepaTypa CeMHagIaTOro CTOJETUS H300pa-
JKalla TMYHOCTh, HaXOJSIIYI0CS BO BHyTpEeHHEH Ooproe
MEKIy TyBCTBOM BCEIIOTJIOLIANOIMIECH CTPAacTH U UyB-
CTBOM OOIIIECTBEHHOTO JIOJITa MM OOIICTIPHHATHIM T10-
HATHEM O decTH. B pomane abbata IIpeBo o6pa3 Ma-
HOH Jlecko penpe3eHTyeT 4yBCTBO JIFOOBH M CTPacTH,
a0COIOTHO CBOOOAHOE OT KaKMX-JIHOO0 MOJUTHIECKHUX,
HPABCTBEHHBIX WK (uiocopckux kareropuid. I'epo-
UHS BOIUIOIIAET NPEACTaBICHUE O JETKOMBICICHHON 1
OecrieyHoi rpemHuIe, KoTopas obiiazaeT Henooeau-
MOH CHJIOW 0YapOBaHUsI U CIIOCOOHOCTBIO PagoBaTHCS
Y yIIUBATHCS KAXKIBIM THEM HIIH lajiee MUHYTaMH CBO-
€ro 3eMHOTO OBITHSI.

TypreHeBckui HappaTHB TAKXKE COOTHOCHTCS C
«boxectBennot komenueit» Jlante. [laBen Anexcan-
JIpOoBHY BHOBB BcTpeTus1 Bepy HukonaesHy crrycts mo-
YTH JlecATUIIETUs, Kak U Jlante cBoto beatpuue [4].

B Any JlanTe y3Ha€T Tparun4Hyo uctopuro Opan-
9eCKH, KOTopas NpHHsJIAa CMEPTh OT CBOETO MyXka 3a
MPECTYIMHYIO JII000Bb K ero Miaamemy Opaty. Takas
J)Ke CUTyalus BO3HMKaeT y Bepsl, e€ Myxa u IlaBia
AJnexcaHIpoBHYa, TO €CTh BO3HUKAET TPEYTOJbHHUK, B
KOTOPOM MPOUCXOAUT COMMKEeHUe 3aMyxHel Bepsl u
[TaBna AnexcanapoBuya, IPUBOAAIIEE TEPOHHIO K Tpa-
rudeckoMy (uHamy.

3annmasce camopednekcueit, [laBem Anekcan-
JPOBHY IIPU3HAETCS caMOMy ceOe, 9TO B €ro TPHILATh
ceMb JIET K HEMy IPHIIIO HacTosIIee 4yBCcTBO. B To
BpeMsI, KOT/la ThI PEIINII, YTO HACTAJIO BPEMS KHTh Pa3-
MEPEHHO, ¢ HEKOH I10JIb30M ¥ 3aHUMAsICh HYKHBIM JIpY-
TUM JIFOJSIM JIEJIOM, JIFOOOBb OOPYIIHIACh Ha €ro To-
JIOBY, Kak BHe3amHbIl ynap. OHa cTana TSXKENBIM HC-
MBITAaHUEM, KOO JUISI TypIeHEBCKOTO Teposi — 3TO Be3Jie
HEKUIl )KU3HEHHBIN BEIOOP MEXY ATOMCTHUECKUM JKe-
JIaHUEM M HEOOXOAMMOCTBIO CJIE/IOBATH JIOJTY.

Hu ITaBen Anekcannposuy, Hu Bepa HukonaeBna
HE MOTYT NPOTHBHTHCS BCIBIXHYBIIEH MEXIy HUMHU
CTpacTH, HO OHA IIEPEeBOPAYNBACT CO3HAHUE T'€POHHU,
SPOCTHO OIPOBEPraeT BCE MPONHCHBIE U, Ka3aloch,
NpeXe He3bI0IeMble HCTHHBI, KOTOPHIMU OHA PYKOBO-
Junack passlie. Be€, BoO 4To OHa Bepuila, pyXHyJo B
OJIHOYAChe, U ATO B UTOT€ HAJIOMHUIIO €€ MCUXUKY U
npuBeso K ¢usudeckoi rudemn. Kute 6e3 9yBCTB H
JM0OBM TypreHEBCKas TepOMHS C IETCTBA yMena, a
XKWTh, NIEPEIIOTHEHHAS YyBCTBOM JIIOOBH, HE CMOIJIA.
Kpuruxk /1. Ilucapes, coBpemennuk U. Typrenesa, nu-
caJl 110 3TOMY MOBOAY, 4TO IJ1a3a, IPUBBIKIINE K MOJ-
HOW TEMHOTE, HE BBIJIEPKAIH SIPKOTO CBETA.

KynbTypHast naMsTh reposi pacKpbIBaeTCsl B Ipo-
LECCE€ MHTPOCIEKIUH U MPOSHUPOBAHUS MIPOLLIOrO Ha
CETrOHSAIIHUN 1eHb. B 3TOM cMBbICIE MOKHO FOBOPUTH
00 aBTOOMOTPaUIHOCTH CIOXKETA, TAK KaK B OTH T'OJIbI
caM MHUcaTeNb 33AyMBIBAJCid O HEYCTPOEHHOCTH COO-
CTBEHHOW JIMYHOM KU3HU M OTCYTCTBUU CEMEMHOIO

THe37[a. DTH MBICIH CONPOBOXKAINCH COMHEHUSIMU B
CBOEM JINTEPATYPHOM Jlape U MO0y KAy pa3MbIIUIATH
0 OECIIETTBHOCTH 36MHOTO CYIIECTBOBAHUSL.

I'maBHbIil repoii «@aycrte» IlaBen Anekcanupo-
BHUY BOIUJIOIIAET TUMHUYHBIE YEPTHI PYCCKOTO MHTEIUIH-
TeHTa, CTaBIIETO «JIMIIHUM YeJIOBEKOM» B PYCCKOH
nericteurensHoctd 30-40-x rogos XIX cronerus. Bos-
BpallleHHEe B POAHOE CHE30 MOCIE IEBATHICTHUX CKH-
TaHUH COEUHSAET B €T0 KyJIbTYPHOH MaMsTH MPOILIOe
u Hacrosee. OH SMOLIIMOHATIBHO M JYXOBHO BOCKpE-
CaeT Cpely 3BYKOB M KPacOK POJHOM 3€MJIM U POAHOMN
npupoasl. ['1a3 ynapnuBaeT 3€NEHBIN U HEXXHBIN LBET
JHMCTBBL, U OH YyBCTBYET TOHKUH 3aMax BO31yXa, B KO-
TOPOM CIBIIIUTCSI BOPKOBAHHUE TOPIMHOK U TOJIOC 3510-
JIMKOB.

Cam U. Typrenes B nmuceMme K Bamentune Jlenac-
cep orT 5 moHs 1865 roma mpusHaBaicst B Onn30CcTH
omucaHus pojoBoro mnomectbsi B «daycre» u cob-
ctBeHHoro Cracckoro. B nymie TypreHeBckoro repos
BOCCTAHABJIUBAETCS AYLICBHBIH IIOKOW M IPUXOIUT
BHYTpEHHEE OCO3HAHHE HETIEHHOCTH BCEro INpeKpac-
Horo. [TaBen AnekcaHIpOBUY Pa3MBIILISIET O CMBICIIE
XKHU3HU 9epe3 Te YCTOHIMBBIE 00pa3bl — CUMBOJIBI, KO-
TOpBIE COXPAHIIN B €r0 CO3HaHME Oiaronapst poxHoi
1o4Be, 00pPa30BaHMUIO ¥ BOCIIUTAHHUIO, TO €CTh KYJIBTYp-
HOW NMaMsTH.

B cBoém mome TypreHeBCKOl repoi HaXxOoAMT 3a-
IUIECHEBEIBIH 0T BpeMeHu ToMUK «PDaycray I'ére. B
«IlocBsilieHnn» aBTOp T'OBOPHT, YTO XOTEN OBl Bep-
HYTBCSI K 3aMBICJIaM M MeCTaM CBOEH IOHOCTH U NpH-
3HaBasi HEN30EKHOCTh Oera BpEMEHH, 1aTh UM HOBYIO
JKH3Hb, HOBOE TIEPEOCMBICIIEHHE C BBICOTHI NMPOKUTHIX
JIeT, KOT'Jla «HACYI[HOE OTXOJIUT B Jiasb, & AaBHOCTH //
[pubnususmmce, npuodperaet cymHOcTh» [2, T.3, C.
13].

IlepeocMbicnenre npouutoro AaéT CUIbI MOYYB-
CTBOBaTh HACTOSAIIEE, OIIYNATh CBOIO MOPAIIBHYIO TO-
TOBHOCTb K HOBBIM UyBCTBaM M IPOKUBAHUSM.

CwmepTts Bepsol notpsicna [1aBna AnexcanapoBuua,
¥ OH HE MOT' OTOTHaTh MBICIH O Tparu4eckoil cynpoe
STOH KEHIIMHBI. B uTore oH riyboko packamBaeTcs B
TOM, YTO BTOPICSl B pa3MEPEHHOE CYIIECTBOBAHHUE CY-
NpY>XeCKOW Tapbl, MpoOyAnMI Te 4YyBCTBA, KOTOPHIE
CTaJu NpU4YHHOH (haTanpHOrO uHANA. XKU3HB, 3aKITI0-
YaeT TypreHeBCKHH Tepoid, BOBce He 3a0aBa 1 He Hacia-
JKJIEHUE, a TOTOBHOCTb K JJOITY U CAMOOTPEUYECHHIO.

Takast KOHIENUUS COOTHOLIEHUs JIMYHOTO CYa-
CTbsl U HPaBCTBEHHOIO JOJNra CO3BY4YHa aBTOPCKOM
Waeu MyHmKUHCKOro pomaHa «EBrenuit Onerun». C
9THM pOMaHOM Takxe Onaromapst [laBiry Anexcanapo-
BHUUY NO3HaKoMuiachk u Bepa. B TypreneBckoe nosect-
BOBAaHME BKJIIOUEHA IpsMas I[UTaTa U3 3TOr0 POMaHa,
KOI'/Ia FepOoii pa3MBIIIISET O MPOIJIOM U HacTosuieM. B
MTyIIKWHCKOM IUTHPOBAHUH, TIE «IPyTHUe yMBI — ApY-
THE CHBD» OIIyTUMO CMHPEHHE Teposi Iepe HaBceraa
yUIeAmEeH MOJIOJOCThIO U HACTYIUBILEH TOPOH 3pelio-
CTH, B KOTOPOl HET MECTa BEICOKOTIAPHBIM POMAHTHYE-
CKUM METaHMSIM.

IlenTpanbHblil KOHTPAITYHKT TypreHEBCKOH MOBE-
CTH (OTpeUbCsl, OTPEUbCs) 3asIBJICH aBTOPOM B €€ Ha3Ba-
Hun. «®Dayct» ['€Te BXOAUT B XyA0’)KECTBEHHYIO TKaHb
mutepaTtypHoro tekcra M. Typrenesa, cTaHOBUTCS 4a-
CTBIO KyJIbTypHOH ITaMATH I'epoeB, IIOCPEACTBOM KOTO-
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pO¥ OHM HAYMHAIOT BOCHPUHHUMATD U Ce0sl, 1 OKpYXKa-
o Mup. ITH (HayCTOBCKUE PEMHUHHUCIEHITUNA MOTH-
BUPYIOT IBHKEHHE CIOKETA, CYIIECTBYIOT B CO3HAHUU
TYpreHEBCKUX IEPCOHAXKEH, paspemanT XyHoxke-
CTBEHHBIH KOH(IJIUKT M ONPENENsIOT pereHne Guio-
co(hcKOW KOHLIENINHU O BEPOSTHOCTU JOCTHKEHUS 4e-
JIOBEYECKOT'0 CYACThs. B 0/JTHO MPOCTPAHCTBO KYIbTYp-
HOM MaMsATH, KOTOpasi CTPOUTCS Ha LEIH acCOLMaTUB-
HBIX CBsI3¢H, 00benuHsIIOTCS TeKCThl ['ére, [lymikuHa,
Jante u ab6ata [IpeBo, KOTOpBIE SIBISIFOTCS CPEICTBOM
BOCCO3JaHUS MICUXOJIOTHH M TyXOBHOTO MHpa IepCo-
Haxeil 1. TypreneBa u BXOOUT B COAEPKAHHUE KYJIb-
TypHOU MaMsTH CaMOTO MHCaTeNs

Muposo3z3penue 1. TypreneBa u3HayaibHO Aua-
nexTngHO. O0pa3 JUITHETO YeJI0BeKa B TYPTeHEBCKUX
noBecTsaX 1850-X TOMOB pacIupsIeTCS U yCIOKHICTCS.
Beunsle apxeTunsl, NOPOXKAECHHBIC YCTETUKONH CEHTH-
MEHTaJIM3Ma U POMAHTHU3Ma U XKUBYIIHE B JaNEKyrO
90Xy aHTHYHOCTH, a Takxke (uiocodckoe BUICHHE
IIPUPOABI U YestoBeKa B Hacseauu I'ereist u lllonenray-
9pa, JAl0T MHCATEN0 BO3MOXKHOCTh PAaCKPBITh BCIO
raMMy JyXOBHBIX MCKaHHIl U SMOLMOHANBHBIX IIEpe-

JKIBAHHH €T0 TepOeB U CAMOMY IPUCYTCTBOBATH B (pu-
70cO(CKHUX AUCKYCCHUAX HA YPOBHE PEIPE3CHTAIINH aB-
TOPCKOM MO3ULIUHU.

CaMoco3HaHHE TYPreHEBCKHX T'€pOEB OTHIOIb HE
TOXJIECTBEHHO aBTOPCKOMY, U aBTOPCKUIA TOJIOC SIBJISI-
€TCsl BBIPQXKEHHEM HEKOTrO CBEPXCO3HAHUS, KOTOpOe
JIOHOCUT YUTATENII0 OCHOBHYIO HJCI0 JIMTEPATYPHOTO
TeKCTa MyTEM perpe3eHTAaIlMH BCEBO3MOXKHBIX aCCOIIH-
aIyii ¥ PEMUHUCLICHIINHA, KOTOPBIE MPOSCHSIOT 00pa3 u
JKU3HEHHYIO MO3UIHUIO NMPEAbSIBICHHBIX HA CyJ YUTa-
TeJIS XyA0KECTBEHHBIX XapaKTEePOB.
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ABSTRACT

The article argues that the version of the special theory of relativity (SRT), which is generally recognised and
studied in all physics textbooks, is incorrect. And numerous proofs are given to it. SRT on the one hand and all
radio engineering, electrical engineering and computer technology on the other hand mutually refute each other.
SRT is also refuted by the existence of resonance and shock oscillations. I.e. if SRT were true, then neither com-
puters, nor mobile phones and smartphones, nor television, nor GPS trackers, nor pianos and other musical instru-
ments should exist, nor even tsunamis should not exist and swings on children's playgrounds should not swing
after a push from parents. Consequently, to refute SRT it was not necessary to invent some very expensive exper-
iments on Tevatron and Large Hadron Collider. And it was necessary simply to look around and to understand
that the generally recognised version of SRT is refuted by numerous all known and therefore irrefutable natural
and created by people processes. And, hence, SRT should be corrected.

Therefore the author has created the corrected version of SRT, from which relativistic formulas and new
scientific knowledge received after creation of incorrect version of SRT it followed that in the nature there is not
only our visible universe, but besides it there are many other mutually invisible universes and antiverse. And
besides existing in universes of matter, space and time, in antiverses there exist antimatter, anti-space and anti-
time. And the existence of anti-time makes travelling in space possible not only in space but also in time. And the

article explains how it can be done now.

Keywords: imaginary numbers; special theory of relativity, invisible universes and anti-universes, hidden

Multiverse, portals, anomal zones.

1. Introduction

The 20th century in physics turned out to be rich
in new interesting scientific ideas. But many of them,
even called theories, have not yet received experi-
mental confirmation. For example, one of the most
prominent and currently studied in all physics text-
books is the special theory of relativity (SRT) [1]-[3],
which was nominated 66 times for the Nobel Prize,
nevertheless, due to the lack of experimental confirma-
tion, it has not received it.

And from the very beginning, the generally ac-
cepted version of SRT was criticised by Oliver Heavi-
side, Nikola Tesla, Nobel Prize winner Albert Abraham
Michelson, Nobel Prize winner Wilhelm Frederick Ost-
wald, Nobel Prize winner Joseph John Thomson, Nobel
Prize winner Svante August Arrhenius, Nobel Prize
winner Philipp Eduard Anton von Lenard, Nobel Prize
winner Alvar Gulstrand, Nobel Prize winner Wilhelm
Carl Werner Otto Fritz Wien, Nobel Prize winner Wal-
ter Hermann Nernst, Nobel Prize winner Ernest Ruth-
erford, Nobel Prize winner Johannes Stark, Nobel Prize
winner Frederick Soddy, Nobel Prize winner Percy
Williams Bridgman, Nobel Prize winner Edwin Matti-
son Macmillan, Nobel Prize winner Hideki Yukawa,
Nobel Prize winner Hannes Olof Josta Alven and many
other distinguished scientists.

And in the XXI century this wrong version of STO
was even by the above-mentioned arguments experi-
mentally refuted [4]-[37] in the most indisputable way.
However being unable to object, the authors of existing
physics textbooks simply ignored these refutations and
the incorrect version of SRT still continues to be taught

even in the most prestigious universities in all coun-
tries.

All modern science is in a similar state. In the 21st
century Jean de Climont in his books [34]-[37] writes
about 9671 scientists who refuted the currently recog-
nised scientific truths in all sciences. But the trouble is
not that one or another infidelity has been discovered in
the modern sciences. The author of the concept of ‘open
society' Sir Karl Raimund Popper, a member of the
Royal Society of London, wrote [38]: "...the struggle of
opinions in scientific theories is inevitable and is a nec-
essary condition for the development of science". From
which he made, at first glance paradoxical, but in fact
correct conclusion that the most valuable results of sci-
entific research are precisely the refutations of gener-
ally recognised theories, because they allow them to de-
velop. And this is inevitable. There is no doubt that all
scientific knowledge in a thousand years, much less in
a million or a billion years, will be quite different.
Therefore, we should not naively assume that we have
already learnt everything and hinder the research of col-
leagues who propose new ideas.

2. The version of the special theory of relativity
taught in all physics textbooks is incorrect

So what are the refutations of the generally recog-
nised version of SRT obtained during the last century?
They are the following:

o the relativistic formulas obtained in this SRT
are incorrect;

o the relativistic formulas received in this SRT
are incorrectly explained with use of incorrect principle
of non-exceeding of speed of light;

17 This is reprint of the article “Antonov A.A. 2025. Time travels for people on Earth are already possible. European Journal
of Applied Sciences, Services for Science and Education. UK. 13(1). 163-180. DOI:10.14738/aivp.131.18239”.
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e from relativistic formulas of this SRT wrong
conclusions about physical unreality of imaginary num-
bers and existence in the nature of our only visible uni-
verse are made.

Fig. 1. Graphs of functions m( vV ) AI(V) and |(V) corresponding to the existing versions of the STR in the
subluminal V << C and superluminal V > C ranges

And these conclusions are available for experi-
mental verification. Indeed, the relativistic formulae

m@) =my/ [1-()]? (1)

Atw) = 4ty [1- ()2 @
Iv) =1, / 1- ) (3)

where M, is the rest mass of a moving body;
M - relativistic mass of a moving body;
At, - rest time of a moving body;

At - relativistic time of a moving body;
|0 - rest length of a moving body;
| - relativistic length of a moving body;

v - the velocity of the moving body;
¢ - speed of light;

are explainable (see Fig. 1a,b,c) only in the range
of pre-light velocities v<c, in which the values m, and
| take values measured by real numbers. And in the
range of superluminal velocities v>c these quantities m,
and | already take values measured by imaginary num-
bers discovered 500 years ago [39],[40], but still unex-
plained. After all, what is, for example, 10 grams, 20
seconds and 30 metres, everyone can explain, but what
is 10i grams, 20i seconds and 30i metres, where i =
v/—1, is not explained in any textbook. Moreover, the
graph in Fig. 1a in the range of velocities v>c corre-
sponds to a physically unstable process, which cannot
exist in nature at all.

And since such a theory, the formulas of which
even its creators could not explain, would be of no use
to anyone, a postulate called the principle of not ex-
ceeding the speed of light was introduced into it. From
this postulate it followed that imaginary numbers are
physically unreal. Therefore, it was concluded that
there was no need to explain them.

ol e

Fig. 2. In any radio engineering laboratory there are devices called frequency characteristic meters, which by
their very existence prove the physical reality of imaginary and complex frequencies, and consequently, of any
imaginary and complex numbers.
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But there are other sciences besides physics. And
in the theory of linear electric circuits used in radio en-
gineering, electrical engineering and computer technol-
ogy, according to Ohm's law as interpreted by Charles
Proteus Steinmetz [41], there are imaginary resistances
of capacitors and inductors (also called inductance
coils), which are measured by devices available in any
radio engineering laboratory (Fig. 2). This proves [42]-
[53] that imaginary numbers are physically real*® and
the principle of non-exceeding the speed of light is in-
correct. And therefore relativistic formulas (1)-(3) are
incorrect!®,

3. Corrected version of the special theory of
relativity

But even from the uncorrected relativistic formu-
las (1)-(3) follows an important conclusion, which the
authors of SRT have overlooked and by their principle
of non-exceeding of the speed of light have made this
conclusion impossible —the velocity v in these formulas
is an additional, besides length, width and height, spa-
tial dimension.

Therefore in the corrected version of SRT the cor-
rected relativistic formulas [54[-[61] are received

14
m,iisis

1Y ~(@+r+9)F
At(q,r,s) At|1|23\/1 [/ +r+s)I° )
I(q,r,s)=I0ifi2ri§\/1—[%—(q+r+s)]2 ©

where q(v) = |v,/c] - is the "floor” function of
discrete mathematics from the argument v/c, which is
the fourth spatial dimension (Fig. 3);

r(v) = |v,/c] —is the "floor" function of discrete
maths from the argument v/c, being the fifth spatial di-
mension (Fig. 3);

s(v) = |vg/c] —is the "floor" function of discrete
maths from the argument v/c, being the sixth spatial di-
mension (Fig. 3);

V4, Uy Vg — projections of the velocity vector v on
orthogonal coordinates g, r, s (see Fig. 4).

m(q,r,s) = )

q4rs

Fig 3. Graphs of functions q(v), r(v), s(v) illustrating the meaning of.the "floor" function of discrete mathematics

From them it follows that we live in a Multiverse
[62]-[77],which is six-dimensional — three dimensions
X, ¥, Z has each universe and three more dimensions g,
r. s are coordinates of universes in the Multiverse (Fig.
4) — and is described by quaternions f,. <(x,y,2) +
i1q + iyr + izs, the number of which is equal to the

number of universes in the Multiverse. This is exactly
what Lisa Randall predicted: "We could be living in a

three-dimensional pocket of higher dimensional
space."

2 2 2

L =1, =1, =-1 ()

Fig. 4. Six-dimensional space of the hidden Multiverse, where q, r, s are the coordinates of invisible parallel uni-
verses, and x, Y, z are the coordinates of the matter content in each parallel universe

18 Since you can only measure what actually physically ex-
ists.

19 Since the derivation of correct relativistic formulas due to
absence in the 20th century of necessary experimental and
theoretical knowledge simply was not completed.
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L, =LLL =LLL =1 o

In the mathematics of hypercomplex numbers, the

. 1937 S .
function l;" I, |3 can be calculated only for integer

values? g, r, s, but can take both positive and negative
values, as well as both real and imaginary values. But
we have already proven that imaginary numbers are
physically real. Therefore, we must also explain them.
Therefore, let us now consider the values of the quanti-

ties m(v), AY(V) and I(v), and in the range of veloc-

ities v > C for successive values of the argument g +
r+sequalto0, 1,2, 3, 4,5, ... Then for our visible

universe with coordinates q=0,r=0,s =0, i.e. located
1937 S L .

atweget I’ 1, |3 =—1. This situation also corresponds

to an invisible universe, since it is located beyond the

event horizon. We will call it a tardyon?* antiuniverse.

For the value g + r + s=3 in the velocity range v > C

1937 S . L .
we get I;' I, 13 = _i. This situation corresponds to an

invisible universe, since it is also located beyond the
event horizon. We will call it a tachyon?? antiuniverse.
For the value g + r + s=4 in the velocity range v > C

1937 S L .
we get l;' I, I3 = +1. This situation corresponds to an

invisible tardyon universe (but a different one), since it
is also located beyond the event horizon. For the value
q+r+
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Fig. 5. Possible version of the quaternion structure of the hidden Multiverse

. . q,r
+ s=5 in the velocity range v >cwe get | I,

]
I; = +i. This situation corresponds to an invisible tach-

yon universe (but a different one), since it is also lo-
cated beyond the event horizon. Thus, all universes are

20 And for non-integer values of the argument the author ob-
tained [78] the formula i% = cos (qm/2) + isin(qm/2). It, in
particular, will be needed in mathematical processing of ex-

perimental data of geophysical investigations of portals

mutually invisible. Therefore, we will call our Multi-
verse hidden. And to make sure that invisible universes
and antiuniverses neighbouring our visible universe ex-
ist, one can try to see them [79]-[84] from portals, the
entrances to which are probably more than two hundred
thousand so-called anomalous zones [85]-[88] existing

21 The term tardyon-universe was proposed by Isaac Asimov
in short story “Take a match”.
22 The term tachyon-universe was proposed by Isaac Asimov
in short story “Take a match”.
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on Earth. People avoid visiting them - and rightly so —
as the portals are invisible labyrinths, once in which it
is almost impossible to get out of them. These portals
are analogous to a corridor in your flat, from which you
can look into the next room and see something in it.
And to make sure that you really see something about
the neighbouring universe in the portal, you should
look at the starry sky through a telescope and see that

the constellations on it are at least a little bit different
from those outside the portals.

In other words, it is necessary to do an experiment
similar to the famous experiment of Sir Arthur Stanley
Eddington in 1919 [89] by which he confirmed the pre-
diction of the general theory of relativity about the de-
flection of light rays in the Sun's gravitational field.

Observatory outside
anomalous zones

Observatory outside
anomalous zones

Observatoryin
anomalous zone

Observatory outside
anomalows zones

Observatory outside
anomalous zones

\\//

—— | Computer

//"\\

Observatory outside
anomalous zones

Observatory outside
anomalous zones

Obsenvatory outside
anomalous zones

Observatoryin
anomalous zone

Observatory outside
anomalous znes

Fig. 6. Scheme of an astronomical experiment to detect invisible universes

And we're in luck. Since there are many anoma-
lous zones on Earth, some of them may already host
astronomical observatories, through whose telescope
one can see these traces of the invisible out-of-portal
neighbouring universe or antiuniverse. Such, for exam-
ple, is the Main Astronomical Observatory of the Na-
tional Academy of Sciences of Ukraine, which is lo-
cated in the Goloseevsky forest 12 km from the centre
of the capital of Ukraine, Kiev. But since in the anom-
alous zone, i.e. at the very edge of the portal, the differ-
ences of the constellations observed by neighbouring
observatories located in anomalous zone and outside
the anomalous zone are very small and may be not vis-
ible to the naked eye, it is necessary to compare the ob-
servations of these observatories on the computer
(Fig.6). And if these differences turn out to be too
small, the telescope will have to be moved deeper into
the portal. After all, Sir Arthur Stanley Eddington
moved the telescope much further away — from Eng-
land to the island of Principe in the Atlantic Ocean in
order to perform his famous experiment.

4. Time travels

As is easy to notice, in Fig. 5 half of the universes
of the hidden Multiverse are called antiuniverses in or-
der to draw the readers' attention to the fact that they
are cosmic antipodes of other universes. For them, the
quantities m(Vv), At(v), I(Vv) in formulas (4)-(6) differ
only in sign. That is, the concepts of matter, time and
space in the universes correspond to the concepts of an-
timatter, anti-time and anti-space in the antiuniverses
[90]-[93]. But, as on Earth, inhabitants-antipode in
space do not notice this difference, since the same phys-
ical, chemical, biological and other natural scientific
laws operate in the universes and antiuniverses.

And when observed from Earth, in all universes
and anti-universes, as they move away from our visible
universe, not only the distance increases, but also time
(like in time zones on Earth). Moreover, in universes it
becomes greater than on Earth, and in anti-universes it
becomes less than on Earth. And this circumstance
makes time travel really possible both in the past and in
the future.

Here are a couple of quotes that explain the current
state of understanding of this problem. “Time is the
most frequently used word in the English language and
the third most frequently used word in Russian. It is in
every other language, too, because synchronizing ac-
tions in time is just as important as coordinating them
in space. Without knowing the exact time, it is impossi-
ble to organize your life and plan it in advance. If in
ancient times you could rely on natural cycles and an
internal sense of time, then in our days you need to con-
stantly have a watch or a phone with you. Time is the
most important of the abstract concepts that we pro-
nounce every day. Every thinking person has thought
about the problem of time at least once in his life, and
a huge amount of philosophical and scientific literature
has been written on this topic. Nevertheless, no one can
say for sure what time is.” [94]

Here is what Stephen William Hawking writes
about this: “In everyday life, there is a huge difference
between moving forward and backward in time. Imag-
ine that a cup of water falls from a table and breaks
into pieces. If you film this fall, then when you watch
the film, it will immediately become clear whether the
film is running forward or backward. If it is running
backward, then we will see how the fragments lying on
the floor suddenly come together and, having formed a
whole cup, jump onto the table. And you will be able to
say that the film was running backward, because in eve-
ryday life this does not happen. Otherwise, the faience
factories would have to be closed” [95].

This phenomenon, known as the arrow of time, is
one of the most amazing problems in physics. And the
name “arrow of time” was proposed by the British
physicist Sir Arthur Stanley Eddington at the beginning
of the 20th century [96]. And all our life experience, it
would seem, confirms this opinion.

The corrected version of the STR, in which the
new concept of ‘anti-time’ has appeared, allows this life
experience to be corrected. Indeed, if we assume that
one day travel through the vastness of the hidden Mul-
tiverse will become possible for people on Earth, then
time travel [97] will also become possible, both in the
past and in the future. Let us show this.
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But first, let us explain what we need to learn to
do for this. And the main thing we need to learn is to
master portals [98], [99], i.e. understand what they are
and learn to navigate in them. Just as people once
learned to navigate with a compass in the boundless ex-
panses of the seas and oceans. Or even in the forest, in
the desert, in the mountains, in any unfamiliar area.
Even in labyrinths. So, a portal is an unfamiliar area
that has become an invisible labyrinth for people. Por-
tals are transitions from one universe to another, which
turn these universes into communicating vessels.
Therefore, at the entrance and exit of portals, according
to the law of communicating vessels, the habitat should
be almost the same — the same air, the same water, the
same vegetation and animals?®. Only the area is unfa-
miliar. But in order not to get lost in the portals and find
the way back, you can use, as in mythology, the ‘thread
of Ariadne’. Or, in order not to risk ourselves, we can
send unmanned vehicles to explore the portals, which
people have now learned to make very well. It is also
not difficult to create something like a radio compass,
taking into account that as you dive into the portals, the
electromagnetic field intensity from earthly radio sta-
tions should decrease. And on the way back, it should
increase. Having got through the portal to some other
planet, in order to move further in the hidden Multi-
verse, you will need to use unmanned aerial vehicles to
search for anomalous zones on it, which are entrances
to portals that lead to other neighboring universes. And
so on. But all these problems are quite solvable.

And now we will show that the concept of the ‘ar-
row of time’ in the corrected version of STR is already
partially refutable, since although we will not restore
the cup mentioned by Hawking, we will be able to
move into the past and future time. For this, we will use
Fig. 7 and 8. In them, the positive branch of the vertical
coordinate axis corresponds to time t, measured in tar-
dyon (including our visible tardyon) universes by posi-
tive real numbers, and its negative branch corresponds

to negative time t in tardyon antiuniverses. Similarly,
the positive branch of the horizontal coordinate axis
corresponds to positive imaginary time?* it, measured
in tachyon universes by positive imaginary numbers,
and its negative branch corresponds to negative time it
in tachyon antiuniverses. On the vertical axis of real
time t and on the horizontal axis of imaginary time it,
thick black arrows show our comparatively long-term
activity in tardyon and tachyon universes and anti-uni-
verses. And thin KpacHBIMH M CHHHMH CTpPEIKAMHU
mokasansl red and blue arrows show transitions through
portals (staying in which is short-lived) between neigh-
boring universes and antiuniverses.

Then we will consider the simplest options for
traveling to the future and the past, since they would be
very useful to us. Indeed, traveling to the future would
allow us to refuse to continue all types of our unsuc-
cessful activities and make them much more effective.
But after such a search for the most effective option for
activity, it will be necessary to return to the original
state in order to start doing something differently and
to do this. Traveling to the past would also be useful if,
despite the search for an acceptable option for subse-
quent activity, it still turned out to be bad. Then it would
be necessary, again having returned to the past, to
somehow correct it. Therefore, having received the op-
portunity to travel through time, people could make
their lives much more successful and happier. And
since such searches for happiness are often a rather in-
timate activity, it would obviously be useful to begin
them with the transition from our tardyon universe
through the necessary portal to one of the neighboring
tachyon universes or antiuniverses, since our activity in
them is not visible from our tardyon universe due to the
fact that time in them flows in mutually perpendicular
directions?®. And we will have to move to the tachyon
universe if we are interested in something in the future.
And we will have to move to the tachyon antiuniverse
if we need to do something in the past.
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Fig. 7. Possible route of travel to the past time

And Fig. 7 shows one of such simplest routes of
travelling to the past time by successive travelling

23 And if at least one portal on Earth ended in open space,
then there would have been no air, no water, no anything
else on Earth, like on the Moon or Mars.

24 Despite the fact that the physical reality of imaginary
numbers is denied in the generally accepted version of SRT,
the term ‘imaginary time’ is used in modern physics. For ex-
ample, in [95] Hawking writes: “Attempts to unify gravity

through portals through universes and antiuniverses of
the hidden Multiverse. As it can be seen, this journey

with quantum mechanics have led to the concept of imagi-
nary time”.

%5 On the essence of imaginary time, Hawking holds the
same opinion: "Imaginary time is a new dimension at right
angles to ordinary real time" [95].
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starts from the origin of coordinates, where in our visi-
ble tardyon universe there are conditionally two groups
of researchers who spend the same biological time on
the same duration of activity. And one of these groups
of researchers through the portal (shown by the thin red
arrow), moves to the tachyon antiuniverses and stays in
it for some time (corresponding to the required lag time
on the axis of imaginary time it, shown by the thick
black arrow). All this time it is invisible from our tar-
dyon universe, since imaginary time it is perpendicular
to real time t. Then it returns to our tardyon universe
through the same or another portal (shown by the thin
blue arrow) and completes the same work in the same
time as the second group of scientists remaining in the
tardyon universe. The duration of the activities of both
groups in our tardyon universe is shown by thick black
arrows of different lengths, which would both have to
be on the actual time axis t. But to make the figure more
understandable, we have conventionally placed the
short thick arrow next to the long thick arrow. And as a
result, both groups of researchers, having spent the
same amount of time on their identical activity, will

nevertheless finish it in our tardyon universe at differ-
ent times. Thus, the effect of delay was obtained due to
the travel into the past time of one group of scientists
relative to the other. Naturally, the same result can be
obtained using other routes of travel through the Multi-
verse.

Fig. 8 shows another version of the time travel
route, which differs from that shown in Fig. 7 in that
this travel is carried out into the future. As in the previ-
ous case, it begins with the movement of the first group
of researchers from the origin of coordinates, but in the
opposite direction - through the portal shown by the
thin red arrow into one of the (see Fig. 5) neighboring
tachyon universes i1. Then this group of researchers
spends some time, corresponding to a given interval of
advance time, in the tachyon universe i1z and through
another portal (shown by the thin blue arrow) moves to
the next tachyon universe iz in the same dimension v.
And from it through the third portal (shown by the thin
red arrow) moves to the third tachyon universe iz in the
same dimension v.
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Fig. 8. Possible route of travel to the future time

And finally, from this third tachyon universe is.
with a triple time advance (obtained due to successive
visits to three tachyon universes) returns to our tardyon
universe via the portal shown by the thin blue arrow.
But with some lead over the second group of research-
ers, who were in our tardyonta universe all the time.
And therefore, when both groups, having spent their
equal biological time on their activity, finish it, it will
turn out that they finish it at different times. And such
a result can be interpreted as follows: the group of re-
searchers who traveled through the hidden Multiverse,
was ahead in time of the group of researchers who did
not leave our tardyon universe, i.e., they traveled into
the future. The same effect, naturally, can be obtained
using other time travel routes.

5. Conclusions

So, in the article by the analysis of numerous ex-
isting in the nature and created by people processes it is
experimentally proved and theoretically explained that
the version of SRT studied in all

So, in the article by the analysis of numerous ex-
isting in the nature and created by people processes it is
experimentally proved and theoretically explained that
the version of SRT studied in all textbooks of physics
is incorrect, as in it:

o relativistic formulae obtained by its authors
are incorrect and incorrectly explained;

o the postulated principle of non-exceeding of
the speed of light, used by the authors of this version of

SRT because of inability to explain and correct the rel-
ativistic formulas received by them, is incorrect;

¢ the conclusions about physical unreality of im-
aginary numbers and about existence in the nature of
our visible universe, in which everything existing is
measured only by real numbers, made from the re-
ceived by them incorrect relativistic formulas, are in-
correct.

Therefore physicists, forced according to the in-
correct version of SRT to search for explanations of all
physical problems in our only visible universe, could
not explain much. They could not explain dark matter
and dark energy, they could not discover dark space,
they could not solve the problem of baryonic asym-
metry and many other problems. For the same reason
physicists still cannot explain the physical phenomenon
of time and why it is unidirectional. They even created
a special term for this concept 'time arrow'. But they are
not sure that this term is irrefutable.

And the article refutes this term. For this purpose
the corrected version of SRT was used, in which:

o the physical reality of imaginary numbers is
experimentally proven and theoretically explained;

e Dby the experimentally proved principle of
physical reality of imaginary numbers the principle of
non-exceeding the speed of light was refuted and thus
it was proved that the speed v gives rise to three addi-
tional spatial dimensions;
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o it was found out that there exists in Nature a
six-dimensional Multiverse containing about twenty
mutually invisible three-dimensional universes and an-
tiuniverses, whose position in the Multiverse space is
determined by three additional dimensions.

It is explained that antimatter in the Multiverse is
located in the antiuniverses, which are antipodes of
other universes. In the same antiuniverses there are an
anti-time, which is opposite to time of other universes.
Examples of use of this anti-time are given, allowing
already now to move both in the past and in the future
time. And the existence of anti-time corrects the under-
standing of the phenomenon ‘arrow of time'.

But anomalous zones in different countries on
Earth may have different service advantages and disad-
vantages. Therefore, different countries may use differ-
ent portals and different time travelling routes using
them. And it will allow to get more valuable infor-
mation about portals. Astro-geophysical researches of
portals [99]-[115] made as a result of such time-travel-
ling in our hidden Multiverse will allow to create time
machines imitating on the Earth stay of people in por-
tals. And this will significantly increase the effective-
ness of scientific research and the corresponding accel-
erated intellectual and economic development of our
entire human civilisation.
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TION UNDER THE ‘DUAL CARBON’ GOAL
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ABSTRACT
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Minsk, Belarus

Against the background of global climate change, China has put forward a ‘dual carbon’ target, which pre-
sents an urgent requirement and a great opportunity for China's green economy transformation. In this paper, we
use the STIRPAT model, system dynamics simulation and other methods to analyse the drivers of carbon emis-
sions, explore the path of green economy transformation, and propose corresponding policy responses by combin-
ing the provincial panel data of China from 2000 to 2024. The study finds that energy intensity and industrial
structure are the core constraints on carbon emissions, green technology progress policies have lagging effects,
and carbon market pilots are effective. Based on this, a differentiated policy toolkit is formulated to promote green
economy transformation and provide reference for achieving the ‘dual carbon’ goal.

Keywords: dual carbon policy, green economy, carbon emissions.

I. Introduction

1.1 Background and significance of the study

International context: From an international per-
spective, global warming is becoming an increasingly
serious problem that threatens the survival and devel-
opment of mankind. According to the International En-
ergy Agency (IEA), global CO: emissions will reach
about 37 billion tonnes in 2024, and the high level of
emissions will continue to aggravate the deterioration
of the global climate, such as the rise in sea level and
the increase in extreme weather events. Against this
backdrop, many countries around the world have put
forward carbon neutrality targets and are actively pro-
moting the development of a green economy to address
the challenges of climate change.

Domestic Context: In China, the proposal of ‘car-
bon neutral’ and ‘carbon peaking’ targets has demon-
strated the country's commitment to green develop-
ment. The Peak Carbon Action Plan by 2030 sets out a
series of specific targets, including a 25% share of non-
fossil energy consumption by 2030. However, China's
economic development is still facing many challenges.
The proportion of energy-intensive industries in indus-
trial value added will still reach 27.8% in 2024, the en-
ergy structure dominated by coal and other fossil en-
ergy sources has not yet been fundamentally changed,
and economic growth has not yet been completely de-
coupled from carbon emissions, which will impede
China's green economy in the long term and sustainable
development.

Significance of the study: The study of China's
green economy transition path and policy responses un-
der the ‘dual-carbon’ goal is of great theoretical and
practical significance. At the theoretical level, it can
help enrich and improve the theory of green economy
transition, explore in depth how the ‘dual-carbon’ tar-
get affects economic transition, and inject new conno-
tation into the theory of sustainable economic develop-
ment. At the practical level, it can provide a reference
basis for the government to formulate scientific and
reasonable green economic policies and for enterprises

to choose the right path of green development, so as to
promote China's economy to realise green transfor-
mation as soon as possible and move towards a new
stage of high-quality development.

1.2 Literature review

Research on Carbon Emission Factors: The classic
environmental Kuznets curve (Grossman, 1995) points
out that there is an inverted U-shaped relationship be-
tween economic growth and environmental pollution,
i.e., as the economy develops, the quality of the envi-
ronment deteriorates first and then improves. Wang
Feng et al. (2021) used the CGE model to study the im-
pact of macroeconomic changes on carbon emissions;
Sun Chuanwang et al. (2022) used the LMDI decom-
position method to analyse the dynamic changes in the
contribution of carbon emissions from various sectors,
which enriched the research method of carbon emission
factors.

Research on Green Economy Transition Path :
Scholars have explored the green economy transition
path from different angles. Some studies emphasise that
technological innovation is the key, such as promoting
the greening of the economy by means of research and
development of clean energy technologies and im-
provement of energy efficiency, while others focus on
industrial structural adjustment, advocating the reduc-
tion of the proportion of high-pollution and high-en-
ergy-consuming industries and the development of
green emerging industries.

Policy Response Research : Based on the charac-
teristics of carbon emissions and green economy trans-
formation, many scholars have studied the correspond-
ing policy response. Some argue that environmental
regulation should be strengthened to force enterprises
to reduce emissions by formulating strict emission
standards and reward and punishment measures; others
advocate perfecting the green financial system to pro-
vide financial support for the development of green
economy. However, fewer existing studies have sys-
tematically combined the ‘dual-carbon’ goal with a
comprehensive and in-depth exploration of the path of
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green economy transformation and policy responses,
and this paper complements and expands on this aspect.

2 Identification of carbon emission drivers

2.1 STIRPAT model construction

Model formula: In this paper, the improved STIR-
PAT model is chosen to analyse the carbon emission
drivers, and the model formula is:

Lnl = a + bLnP + cLnA + dLnT + eLnS + €

Among them:

(1): represents the carbon intensity in tonnes per
10,000 yuan of GDP, which measures the carbon emis-
sions per unit of economic output.

( P): represents the population size in billions, re-
flecting the potential impact of population size on car-
bon emissions.

((A): is the per capita GDP in ten thousand yuan,
reflecting the role of the level of economic develop-
ment on carbon emissions.

(T ): represents technological progress, measured
in green patents granted per million people, showing
the impact of technological innovation on carbon emis-
sions.

('S): is the industrial structure, measured by the
proportion of value added of the secondary industry
(%), observing the driving effect of changes in indus-
trial structure on carbon emissions.

2.2 Data description and processing

The data were obtained from the National Bureau
of Statistics, the Ministry of Ecology and Environment,
and China Science and Technology Statistical Year-
book and other authoritative organisations. The time
span is 2000 - 2024, covering 31 provinces, autono-
mous regions and municipalities directly under the cen-
tral government in China. To ensure the accuracy and
comparability of the data, some missing data were sup-
plemented by linear interpolation, and the relevant data
were logarithmised to reduce the effect of heterosce-
dasticity.

2.3 Analysis of empirical results

The STIRPAT model was estimated by regression
using a panel data fixed effects model. The results show
that energy intensity and industrial structure are the
core constraints on carbon emissions, with a combined
contribution of 62.3 per cent. Specifically, for every 1%
increase in energy intensity, carbon emission intensity
rises by about 0.32%; and for every 1% increase in the
proportion of value-added of the secondary industry,
carbon emission intensity rises by about 0.21%. This
indicates that low energy use efficiency and irrational
industrial structure are important reasons for high car-
bon emissions. At the same time, although the coeffi-
cient of innovation-driven green technology progress is
negative, there is a statistically significant 6 - 8 year
policy lag effect, indicating that it takes a certain
amount of time for green technology to accumulate
from research and development to application and to
produce obvious emission reduction effects.

3 Policy simulation modelling

3.1 System Dynamics Modelling

System dynamics can comprehensively consider
the complex feedback relationship between multiple
subsystems of economy, society and environment, and
dynamically simulate the effect of policy implementa-
tion. The constructed system dynamics model of green
transition includes energy subsystem, economic sub-
system, environmental subsystem, etc. The energy sub-
system mainly describes the process of energy produc-
tion, consumption and conversion. The energy subsys-
tem mainly describes the process of energy production,
consumption and conversion; the economic subsystem
covers economic activities such as industrial develop-
ment, investment and consumption; and the environ-
mental subsystem focuses on carbon emissions, pollu-
tant emissions and their environmental impacts.

There are interrelated feedback loops between the
subsystems. For example, the increase in energy con-
sumption leads to an increase in carbon emissions, the
increase in carbon emissions triggers the strengthening
of environmental regulation, environmental regulation
prompts enterprises to increase investment in the re-
search and development of green technology, green
technology advances to improve the efficiency of en-
ergy use, and thus reduce energy consumption and car-
bon emissions, forming a complex closed loop.

3.2 Scenario Design

In order to comprehensively assess the impact of
different policy combinations on the green economy
transition and the realisation of the ‘dual-carbon’ goal,
the following three scenarios are set up:

Baseline Scenario: Keeping the existing policies
unchanged, the projections are made according to the
current economic development and energy consump-
tion trends, which serve as the basis for comparison
with the other scenarios. In the baseline scenario, eco-
nomic growth relies mainly on traditional industries,
energy structure adjustment is slow, carbon emissions
continue to rise and are expected to peak around 2030,
but the peak level is high, which may make it more dif-
ficult to achieve the carbon neutrality target.

Enhanced policy scenarios: Increase policy imple-
mentation, including raising the carbon price to RMB
200 per tonne to guide enterprises to reduce carbon
emissions; raise the share of green investment in total
investment to 15 per cent to encourage green industry
development and technological innovation; and
strengthen environmental regulations to strictly control
pollutant and carbon emissions. Through these en-
hanced measures, the economy will be promoted to
transition to a green and low-carbon economy.

Technological innovation scenario: Assuming ma-
jor breakthroughs in clean energy technologies, such as
a 40 per cent reduction in the cost of solar photovolta-
ics, a significant increase in the efficiency of wind
power generation, and substantial progress in energy
storage technologies. Technological innovation will re-
duce the cost of clean energy use and improve the sta-
bility of energy supply, thus accelerating the transition
of energy structure to clean energy and effectively re-
ducing carbon emissions.

3.3 Analysis of Scenario Simulation Results

Carbon emission peak and magnitude
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Indicator Baseline scenario

Enhanced Policy
Scenarios

Technology Innovation
Scenarios

Year of peak carbon emissions 2029

2026 2027

Peak magnitude (billion tonnes) | 1.27 billion tonnes

1.13 billion tonnes 1.17 billion tonnes

From the table, it can be seen that the enhanced
policy scenario has the earliest year of peak carbon
emissions and the smallest peak magnitude, indicating
that the enhanced policy has the most significant effect
on the control of carbon emissions; the technological
innovation scenario can also advance the peak year and
reduce the peak magnitude to a certain extent, but the
effect is not as obvious as that of the enhanced policy
scenario.

The cost of carbon neutrality in the baseline sce-
nario accounts for 4.5 per cent of GDP; in the enhanced
policy scenario, the cost is reduced to 3.8 per cent, in-
dicating that policy promotion can effectively improve
the efficiency of emission reduction and reduce the cost
of carbon neutrality; and in the technological innova-
tion scenario, the cost of carbon neutrality is 3.6 per
cent, indicating that technological innovation also has a
positive effect on reducing the cost of emission reduc-
tion.

4 Policy toolkit design

4.1 Differentiated regional strategies

China has a vast territory, and the level of eco-
nomic development, resource endowment and indus-
trial structure of different regions vary greatly, so it is
necessary to implement differentiated regional strate-
gies to promote green economic transformation.

Eastern region: Eastern region has developed
economy, high technology level and innovation ability,
and focuses on the development of carbon finance in-
dustry. 2024, the carbon trading volume of some east-
ern provinces has reached more than 25 billion yuan,
which has a good foundation for the development of
carbon finance. It can further improve the carbon mar-
ket trading mechanism, enrich carbon financial prod-
ucts, such as carbon futures, carbon options, etc.; accel-
erate the establishment of carbon asset management
companies and other professional organisations to pro-
vide enterprises with one-stop carbon asset manage-
ment services; and actively carry out international car-
bon financial cooperation to enhance the discourse and
pricing power in the international carbon market, attract
the inflow of global green funds, and help the eastern
region take the lead in realising a green and low-carbon
transformation.

Central region: The central region has a strong in-
dustrial base, and its industrial structure is dominated
by manufacturing. It should focus on promoting green
upgrading of industries, increasing investment in tech-
nological transformation of traditional manufacturing
industries, and encouraging enterprises to adopt ad-
vanced cleaner production technologies and energy-
saving and emission reduction equipment. For exam-
ple, in the iron and steel, chemical and other industries
to promote the application of waste heat and pressure
recycling, intelligent control systems and other technol-
ogies to improve the efficiency of energy use, reduce
energy consumption per unit of product and carbon
emissions. At the same time, actively undertake the

transfer of green industries in the eastern region, culti-
vate and grow green emerging industries such as energy
saving and environmental protection, new energy vehi-
cles, etc., to form new points of economic growth, and
achieve the synergistic development of the optimisation
of industrial structure and the green economy.

Western region: The western region is rich in re-
sources and has huge potential for renewable energy
development. It should give full play to its resource ad-
vantages, vigorously develop clean energy industries,
accelerate the construction of large-scale wind power
and photovoltaic bases, and promote the development
of diversified clean energy sources such as hydropower
and solar thermal power generation. Strengthen the
construction of energy transmission corridors, improve
the ability of clean energy transmission, and turn re-
source advantages into economic advantages. In addi-
tion, focus on ecological environmental protection and
restoration, strictly abide by the ecological red line
while developing the economy, encourage local resi-
dents to participate in ecological protection through
means such as ecological compensation mechanism,
and realise the benign interaction between economic
development and ecological environment improve-
ment.

4.2 Industrial policy mix

For the characteristics of different industries, for-
mulate differentiated industrial policies to promote the
optimisation and upgrading of industrial structure and
the development of green economy.

Energy-consuming industries: For energy-con-
suming industries such as iron and steel, cement and
building materials, implement strict capacity control
policies and resolutely curb new excess capacity. We
will raise the threshold for entry into the industry and
set higher requirements for energy consumption, envi-
ronmental protection and other indicators for new pro-
jects, so as to force enterprises to eliminate outdated
production capacity and adopt advanced production
processes and equipment. Establish a sound system of
energy consumption quota standards, strengthen the
monitoring and assessment of energy consumption by
enterprises, and implement punitive tariffs, water prices
and other measures for enterprises exceeding the quota
standards, so as to prompt enterprises to increase their
efforts in energy conservation and emission reduction.
At the same time, enterprises are encouraged to carry
out technological innovation and green transformation,
and are supported to research and develop and apply
new energy-saving and emission-reduction technolo-
gies and processes through tax incentives, financial
subsidies and other policies.

Green emerging industries: Increase support for
green emerging industries such as energy conservation
and environmental protection, new energy, new mate-
rials and new energy vehicles. Set up special industrial
development funds to provide financial support for en-
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terprises, encourage enterprises to increase R&D in-
vestment, break through key core technologies and im-
prove industrial competitiveness. Give tax breaks and
preferential land policies to green emerging industry
enterprises to reduce the operating costs of enterprises.
Strengthen the construction of industrial parks, im-
prove supporting facilities, guide the development of
green emerging industries agglomeration, the for-
mation of industrial cluster effect, and promote the in-
dustry to become bigger and stronger. In addition,
through government procurement, green consumption
subsidies and other policies, cultivate the green con-
sumption market and boost the demand for green
emerging industry products.

Service industry: Vigorously develop green fi-
nance, green logistics, green tourism and other green
service industries. In terms of green finance, financial
institutions are encouraged to develop green credit,
green bonds, green insurance and other financial prod-
ucts to provide diversified financing channels for the
development of green economy. It will strengthen
green financial supervision, improve the green finan-
cial standard system, and ensure the effective allocation
of financial resources to green industries. In green lo-
gistics, promote the application of new energy logistics
vehicles, optimise logistics and distribution networks,
improve logistics efficiency, and reduce energy con-
sumption and carbon emissions in the logistics process.
In green tourism, strengthen ecological environmental
protection in tourist attractions, develop green tourism
products, guide tourists to travel green and travel civi-
lised, and promote the sustainable development of tour-
ism.

4.3 Technology Innovation Support Policies

Technological innovation is the core driving force
to promote the transformation of the green economy,
and a series of policies need to be formulated to support
the research and development and application of green
technology.

Increase investment in R&D: The government will
continue to increase financial investment in green tech-
nology R&D, set up a special R&D fund, and focus on
supporting technology R&D in key areas such as clean
and efficient use of energy, carbon capture and seques-
tration, new energy technologies, and recycling of re-
sources. Encourage enterprises to increase investment
in R&D, and implement tax incentives such as addi-
tional deduction for enterprise R&D expenses, so as to
improve the enthusiasm of enterprise R&D. Guiding
social capital to invest in green technology R&D, at-
tracting private capital to participate in green technol-
ogy innovation through the establishment of industrial
investment funds and venture capital funds, and form-
ing a diversified R&D investment mechanism.

Cultivation and introduction of talents: Strengthen
the construction of green technology-related disci-
plines, set up majors in new energy, energy conserva-
tion and environmental protection, and environmental
science in colleges and vocational schools, and culti-
vate professionals adapted to the needs of green econ-
omy development. Establish an industry-university-re-
search co-operation mechanism, encourage universi-
ties, scientific research institutions and enterprises to
jointly carry out talent training and technology research

and development, and improve the relevance and prac-
ticality of talent training. Formulate preferential poli-
cies to attract outstanding green technology talents and
innovation teams from home and abroad to work in
China, and provide talent guarantee for green technol-
ogy innovation.

Technology promotion and application: Establish
a platform for the transformation of green technology
achievements, strengthen the docking between supply
and demand of green technology, and promote the rapid
transformation and application of green technology
achievements. Provide financial subsidies, loan interest
subsidies and other policy support to enterprises adopt-
ing green technologies, so as to reduce the cost of ap-
plying new technologies. Formulate a green technology
promotion catalogue and regularly release information
on advanced and applicable green technologies and
products, so as to guide enterprises to actively adopt
green technologies for production and operation.
Strengthen the protection of intellectual property rights,
encourage enterprises to innovate independently, safe-
guard the legitimate rights and interests of enterprises
innovating in green technologies, and create a favoura-
ble environment for technological innovation.
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This paper analyses in depth the legal framework of the EU draft law against economic coercion from the
perspective of international law. Through theoretical analyses, it clarifies the relationship between economic co-
ercion and the principles of international law, and explains the position of the draft in the international legal system.
Combined with the theoretical conferences, legal developments and international current affairs in the past two
years, this paper explores the problems of the draft in terms of implementation scope, compatibility with existing
international law and enforcement mechanism, and puts forward strategies and suggestions for coping with them
and looks forward to the future, so as to provide references for the research and development of the international

economic legal order.
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1 Introduction

In the deep development of the globalised econ-
omy, the interdependence and competition of the econ-
omies of all countries are fierce, and economic coercion
has become an issue of great concern in international
economic relations. The European Union (EU) has
launched a draft anti-economic coercion law in an at-
tempt to build a legal defence against economic coer-
cion, which has attracted widespread attention in the in-
ternational economic and legal fields. Studying the le-
gal framework of the draft from the perspective of in-
ternational law helps to accurately grasp its connota-
tion, impact and development direction, and is of great
significance to the maintenance of the stability and fair-
ness of the international economic order [1].

2 Theoretical analysis

2.1 International Law Definition of Economic Co-
ercion

There is no uniform and clear definition of eco-
nomic coercion in international law. Traditional inter-
national law focuses on political and military coercion,
and with economic globalisation, the influence of eco-
nomic coercion is becoming more and more prominent
[2]. Generally speaking, economic coercion can be un-
derstood as a country or an international organisation
exerting pressure on another country through economic
means, such as trade restrictions, investment bans, fi-
nancial sanctions, etc., to force it to change its eco-
nomic or political decision-making, and such behaviour
violates the basic principles of international law, such
as sovereign equality and non-interference in internal
affairs. In international practice, the determination of
economic coercion is complex and requires a compre-
hensive consideration of the legality of the means, the
legitimacy of the end and the degree of impact on the
sovereignty and economic order of other countries.

2.2 Relationship between the draft and the basic
principles of international law

The EU draft against economic coercion should
follow the basic principles of international law. The
principle of sovereign equality requires that the draft,
in the course of its implementation, should not infringe
upon the sovereignty of other countries and should not

unilaterally impose its will on other countries. The prin-
ciple of non-interference in internal affairs restricts the
draft from interfering in the formulation of economic
policies and the management of economic affairs
within other countries in the name of anti-economic co-
ercion [3]. The principle of fairness and mutual benefit
prompts the draft to ensure the fair status of all parties
in international economic relations when dealing with
economic coercion, so as to achieve mutual benefit and
win-win situation, rather than becoming a tool for the
EU to seek unilateral interests. However, in the actual
formulation and potential implementation of the draft,
the draft may conflict with these basic principles of in-
ternational law due to excessive consideration of self-
interest, which is an issue that needs to be focused on
in the study.

2.3 Positioning of the draft in the international le-
gal system

The draft is a legal document of the EU at the re-
gional level, and is at the point of interaction between
regional and international law in the international legal
system. On the one hand, the formulation of the draft is
based on the EU's own economic interests and security
needs, and is an extension of the EU's internal legal or-
der; on the other hand, its implementation is bound to
have an impact on international economic relations and
the rules of international law. At the level of the inter-
national legal system, the draft needs to operate on the
premise of conforming to the basic principles and rules
of international law, and when the provisions of the
draft conflict with international law, international law
should have priority application. However, since the in-
ternational legal system lacked a strong and unified ex-
ecutive body, the draft might have difficulty in coordi-
nating with international law in practice.

3 Current issues

3.1 Ambiguity in the scope of implementation of
the draft

There are ambiguities in the definition of the scope
of implementation of the EU draft law against eco-
nomic coercion. The enumeration of ‘economic coer-
cion’ is not exhaustive and the criteria are not clear
enough, resulting in a lack of clear basis for judging
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whether a certain economic behaviour constitutes coer-
cion. For example, the draft does not clearly delineate
the boundaries between trade measures and normal
trade policy adjustments, which makes it possible for
some countries' normal trade protection measures to be
wrongly identified as acts of economic coercion. In
terms of the scope of subjects, the draft also defines the
countries, enterprises and international organisations
involved in a rather general manner, which is prone to
disputes, which may lead to excessive abuse of the draft
in the course of its implementation or an undue narrow-
ing of the scope of application.

At the International Law Colloguium 2024, many
experts and scholars conducted in-depth discussions on
the EU Regulation on Anti-Economic Coercion (the
subsequent development results of the draft), and many
points of view pointed out that such a vague definition
will bring great trouble in the practical application,
which may lead to conflict with the existing rules of in-
ternational law, break the balance of international trade
law based on the multilateral framework of the WTO
rules and other multilateral frameworks, and make the
international economic and trade order face new Uncer-
tainty [4].

3.2 Compatibility with existing rules of interna-
tional law

From the perspective of international law, there
are questions about the compatibility of the draft with
existing rules of international law. In the field of inter-
national trade law, certain trade restrictive measures in
the draft may conflict with the rules of the World Trade
Organisation (WTO), which emphasise free trade and
fair competition, while the anti-economic coercive
measures in the draft may, to a certain extent, under-
mine the balance of the multilateral trading system. In
terms of international investment law, the draft's re-
strictive measures on investment may violate the provi-
sions on investment protection and promotion in bilat-
eral or multilateral investment agreements, affecting
the stability and development of international invest-
ment. In addition, the draft will lead to chaos in the in-
ternational legal order if it is inconsistent with the ex-
isting international law dispute settlement channels in
terms of dispute settlement mechanisms [5].

The Anti-Economic Coercion Regulation intro-
duced by the EU at the end of 2023 has many problems
from the perspective of international law. Its definition
of ‘economic coercion’ is not in line with the current
situation where there is no precise definition in interna-
tional law, and it unilaterally determines that third
countries take or threaten to take measures affecting
trade or investment of the EU and its Member States in
an attempt to prevent or induce the EU and its Member
States to cease, modify or intervene in the EU and its
Member States' trade or investment activities by means
of a specific act. The ‘legitimate sovereign choice’ of
the EU and its member states as ‘economic coercion’
greatly expands the EU's room for interpretation of
‘economic coercion’, which may be used to intervene
in the normal economic and trade behaviour of third
countries without justification[6]. In January 2025, the
EU passed a bill banning forced labor, claiming that it
does not target any country, but from the specific pro-

visions, many details are strictly limited, obviously tar-
geting developing countries such as China's industrial
chain, for example, in the field of new energy vehicles,
not only the brand of the vehicle must not have any sus-
picion of forced labor, and even all the parts of the ve-
hicle must not have a similar problem, or else the prod-
uct will be returned to the EU market. Compulsory re-
turn, which is contrary to the fair rules of international
trade [7].

3.3 Potential Conflicts in Enforcement Mecha-
nisms

The enforcement mechanism of the draft may con-
flict with the relevant mechanisms of other countries
and international organisations. When the EU imple-
ments the draft, it may adopt unilateral economic sanc-
tions, which is contrary to the multilateralism solution
advocated by the United Nations and other interna-
tional organisations [8]. For example, when the EU im-
plements economic sanctions against a certain country
in response to the so-called economic coercion, if other
countries or international organisations hold different
views, it may trigger international confrontation over
sanctions and undermine the stability of the interna-
tional economic order. Moreover, the lack of an effec-
tive coordination mechanism with other countries and
international organisations in the implementation
mechanism of the draft is likely to lead to different legal
judgments and outcomes in the same economic inci-
dent.

In the context of the Russian-Ukrainian conflict,
the EU has continued to impose sanctions on Russia,
with the number of rounds of sanctions reaching fifteen
since the escalation of the crisis situation in Ukraine in
February 2022 [9]. This not only puts pressure on the
Russian economy, but also damages the EU's own
economy and affects global economic stability and en-
ergy market supply. In this context, the implementation
of the EU's Anti-Economic Coercion Regulation is
more likely to further intensify economic confrontation
in international relations, leading to a more complex
and volatile international landscape [10].

4 Coping Strategies and Suggestions

4.1 Coping strategies at the international level

At the international level, countries should
strengthen cooperation within the framework of inter-
national organisations and jointly improve international
economic rules. For example, under the framework of
WTO, members can discuss the identification criteria
and countermeasures of economic coercion and formu-
late unified rules to avoid countries acting on their own.
The United Nations should also play a greater role in
supervising and mediating economic coercion and pro-
moting the stability of the international economic order
through the establishment of special institutions or plat-
forms. International organisations should strengthen
their attention to and assessment of the EU's anti-eco-
nomic coercion draft (and subsequent relevant regula-
tions), and make timely recommendations and inter-
ventions when the draft may have a negative impact on
the international economic order.

4.2 Suggestions for response at the national level

Countries potentially affected by the draft should
actively use diplomatic means to communicate and
consult with the EU. Through bilateral or multilateral
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dialogue, they should express their concerns and strive
for fair treatment in the implementation of the draft. At
the same time, these countries should strengthen the
construction of their own economic strength, reduce
their dependence on the EU market and improve their
ability to cope with economic coercion. At the legal
level, countries should strengthen the interface between
domestic legislation and international law, and improve
their own legal system against economic coercion, so
that they have laws to follow when facing unfair eco-
nomic pressure.

Take China-EU relations as an example, in the
‘Xinjiang cotton incident’, the EU defines the patriotic
behaviour of people spontaneously boycotting clothing
brands such as H&M and Adidas as ‘economic coer-
cion’ by the Chinese state; in the Lithuanian Taiwan is-
sue, the EU tries to make use of the so-called ‘economic
coercion’. On the issue of Lithuania's involvement in
Taiwan, the EU tried to use the so-called concept of
‘economic coercion’ to stand up for Lithuania and dis-
credit China's countermeasures. China should continue
to make its position clear through diplomatic channels,
and at the same time accelerate the construction of do-
mestic and international double-cycle, reduce its de-
pendence on the EU market, and improve the relevant
legal system to cope with the EU'’s unreasonable initia-
tives.

4.3 Countermeasures at the enterprise level

Enterprises, as the main body of international eco-
nomic activities, should strengthen the research on the
EU's draft anti-economic coercion (and related regula-
tions), and do a good job of risk assessment and re-
sponse plan in advance. In international trade and in-
vestment, enterprises should pay attention to the design
of contract terms and increase the provisions to cope
with legal risks. For example, the treatment of force
majeure and trade policy changes should be clearly de-
fined in trade contracts to avoid economic losses caused
by the implementation of the draft. Enterprises should
also actively expand diversified markets, reduce de-
pendence on a single market, and reduce the market risk
caused by the implementation of the EU draft.

5 Outlook and Conclusion

5.1 Prospective Analysis of the Draft

The future of the EU draft anti-economic coercion
is full of uncertainties. On the positive side, if the draft
can be continuously improved in the process of imple-
mentation, clearly define the scope of implementation,
effectively coordinate with the existing rules of inter-
national law, and establish a reasonable enforcement
mechanism, it will help safeguard the EU's economic
security and interests, and at the same time, it may also
provide useful reference for the international commu-
nity to deal with economic coercion. However, if the
draft fails to address existing problems, its implemen-
tation may trigger tensions in international economic
relations, leading to intensified trade and investment
disputes and destabilising the international economic
order. With the changes in the global economic land-
scape and the continuous evolution of international
economic rules, the draft also needs to continuously
adapt to new situations.

5.2 Research Conclusion

This paper studies and evaluates the legal frame-
work of the EU's draft anti-economic coercion from the
perspective of international law, and finds that there are
many problems with the draft in terms of its theoretical
basis, current implementation and other aspects. Theo-
retically, although based on the need to respond to eco-
nomic coercion, the degree of fit with the basic princi-
ples of international law needs to be strengthened. In
the current situation, the ambiguous scope of imple-
mentation, insufficient compatibility with existing rules
of international law, and potential conflicts in the im-
plementation mechanism stand out, which have been
further highlighted by relevant theoretical conferences,
legal developments and international current affairs in
the past two years. By proposing coping strategies and
suggestions at the international, national and corporate
levels, the draft aims to provide ideas for solving these
problems. The outlook for the draft suggests that its de-
velopment depends on its ability to effectively address
existing problems and adapt to changes in the interna-
tional economic situation. The study of the draft is of
great significance for understanding the development
trend of the international economic legal order and
maintaining a fair and stable international economic en-
vironment, and also provides a reference for subsequent
relevant research and international economic practice.
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AHHOTALUSA

B stoii ctaThe pacCMaTpuBarOTCA l'[pO6J'IeMLI KH6€p6€3OHaCHOCTI/I, BO3HUKAIOIIUEC B 3IIOXY 00JIaYHBIX BEIYHUC-
J'IeHPIfI, C YIIOpOM Ha NPUCYHIUEC UM PUCKHU U COBPECMCHHBIC PCIICHUA, JOCTYIIHBIC IJISI CMATYCHUSA 3TUX YI'PO3.
HOCKOHLKy OpraHu3anuu BCC Yalle UCIOJIb3YIOT o6naqH1>1e CCPBUCHI IJIs XpaHCHU JaHHBIX, XOCTUHI'A ITPUJTIOKE-
HUH U HHTErpanmuun GI/ISHGC-HpOHeCCOB, OHHU CTAJIKMBAIOTCA C MMOBBINICHHBIMU PUCKAMU, BKJIIOYas YTCUKU JaHHBIX,
aTaky IpOorpamMM-BbIMOIaTele, BHyTPEHHHUE YTPO3bl U YSI3BUMOCTH CO CTOPOHBI CTOPOHHUX ITOCTABILUKOB YCIIYT.
HccnenoBanne KpUTHYECKU aHATU3UPYET MEHSIOLUIMACS JaHAIA(T YIpo3 U MOJYEPKUBACT BaXKHOCTh HA/ICKHBIX
MEp 6630HaCHOCTI/I, TaKHUX KaK CKBO3HOC H.II/Iq)pOBaHI/Ie, MHOFO(I)aKTOpHaﬂ aYTeHTI/I(bI/IKaL[I/Iﬂ 1 CUCTCMbI HCIPCPbIB-
HOTO MOHUTOPUHIA. Kp0Me TOI'0, B CTaTbC paCcCMATPUBACTCA POJIb HOBBIX TCXHOJ‘IOFI/IfI, BKJIO4Yad I/ICKYCCTBeHHHﬁ
uaTeuiekT (M) u mamuHHOE 00y4eHHE, B 0OHAPYKEHUH U pearnpOBaHIH Ha KHOEPYTPO3HI B peKUME PEaTbHOTO
BPEMCHHU. PeByanaTH NOAYCPKUBAKOT, YTO, XOTA 001a4HbIE BEIYMCIIEHUS npejararoT 3Ha4uTCIbHY O MacIiTaou-
PYCMOCTb U DKOHOMHWYCCKYIO BbII'OAY, obecrieueHue HOEJIO0CTHOCTH KOH(I)I/IJI@HLII/I&J‘ILHOCTI/I JAHHBIX OCTACTCA ICP-
BOCTEIICHHOM 33,[[21‘16171. B 3axmouenune OPUBOJAATCA CTPATCTUICCKUC PECKOMCHAAINN IS OpFaHI/IBaHI/Iﬁ II0 BHC-
PEHUIO UHTETPUPOBAHHBIX (PPEHMBOPKOB O€30MACHOCTH, COYETAIOIIMX TEXHOJIOTHYECKUE HHHOBALIUH, [IEPETOBOM
OIIBIT YTIIPaBJICHUSA PUCKAMU U CO6J’I}OI[CHI/I8 HOPMATUBHBIX CTAHAAPTOB IJId CO3JaHUA yCTOﬁ‘-IHBLIX 06J'IalIHI>IX HH-
pactpykryp.

ABSTRACT

This article examines the cybersecurity challenges that arise in the era of cloud computing, focusing on the
inherent risks and contemporary solutions available to mitigate these threats. As organizations increasingly adopt
cloud services for data storage, application hosting, and business process integration, they face heightened risks
including data breaches, ransomware attacks, insider threats, and vulnerabilities from third-party service providers.
The study critically analyzes the evolving threat landscape and highlights the importance of robust security
measures such as end-to-end encryption, multi-factor authentication, and continuous monitoring systems. Addi-
tionally, the article explores the role of emerging technologies, including artificial intelligence (Al) and machine
learning, in detecting and responding to cyber threats in real time. The findings underscore that while cloud com-
puting offers significant scalability and cost benefits, ensuring data integrity and privacy remains a paramount
concern. The paper concludes with strategic recommendations for organizations to adopt integrated security frame-
works that combine technological innovations, best practices in risk management, and adherence to regulatory
standards to build resilient cloud infrastructures.

KutioueBble cjioBa: mpoOieMbl KnbepOe30macHOCTH, OpTaHU3aliy. Ha/lexHasi 0€30MacHOCTh, HCKYCCTBEH-
HBIA HHTCIUICKT.

Keywords: cybersecurity challenges, organizations. robust security, artificial intelligence.

Introduction

Cloud computing has revolutionized the way or-
ganizations store, manage, and process data. Its scala-
bility, flexibility, and cost-effectiveness have made it a
cornerstone of modern IT infrastructure. However, as
businesses increasingly rely on cloud services, they
face a host of cybersecurity challenges that threaten
data integrity, business continuity, and consumer trust.

Data breaches remain one of the most significant
threats in the cloud computing environment. Cloud
storage systems often host sensitive and valuable data,
making them attractive targets for cybercriminals. In a
breach, unauthorized users gain access to confidential
information, which can result in severe financial and

reputational damage. According to Kshetri (2018), data
breaches in cloud environments have led to losses
amounting to billions of dollars globally. The multi-
tenant nature of cloud services can sometimes facilitate
lateral movement for attackers, allowing them to com-
promise additional systems once a single breach occurs.

Insider threats pose another critical risk. Unlike
external attackers, insiders—whether employees or
contractors—often have legitimate access to sensitive
data and systems. This access can be misused either
maliciously or inadvertently. Insider threats are partic-
ularly difficult to detect because they originate from
trusted sources within the organization. As noted by
Greitzer and Frincke (2010), the potential for harm
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from insider actions in cloud environments is signifi-
cant, especially when combined with inadequate moni-
toring and poor access controls.

Ransomware attacks have grown in frequency and
sophistication, targeting cloud-based systems alongside
traditional IT infrastructures. Attackers often deploy
ransomware to encrypt critical data and demand pay-
ment for its release. Cloud environments, with their
vast repositories of data, become lucrative targets. In
addition, malware designed to exploit cloud-specific
vulnerabilities can spread rapidly, disrupting services
and causing extensive operational downtime (Chandra-
mouli & Behrens, 2020). These attacks not only cause
immediate financial losses due to ransom payments but
also result in long-term costs associated with system
restoration and reputational damage.

Vulnerabilities in Cloud Architectures and
Third-Party Integrations

The architecture of cloud computing systems in-
troduces unique vulnerabilities. Public clouds, in par-
ticular, operate on a multi-tenant model where re-
sources are shared among numerous customers. This
model can lead to risks if proper isolation mechanisms
are not implemented. For example, side-channel at-
tacks, where an attacker gains information by monitor-
ing shared hardware resources, have been documented
as potential risks in multi-tenant cloud environments
(Ristenpart et al., 2009). Additionally, misconfigura-
tions in cloud storage and computing services are a
common source of vulnerabilities. Research indicates
that a significant percentage of cloud security incidents
stem from improper configuration of storage buckets,
access controls, or network settings (Mell & Grance,
2011).

Modern cloud environments often involve multi-
ple third-party integrations, including Software as a
Service (SaaS) applications, cloud-based analytics, and
external APIs. Each integration introduces additional
risk factors, as vulnerabilities in third-party systems can
compromise the entire cloud ecosystem. A breach in a
trusted third-party provider can cascade, affecting all
clients that rely on its services. Furthermore, third-party
integrations can complicate security monitoring and in-
cident response, as data flows between multiple sys-
tems with varying security standards (Subashini & Ka-
vitha, 2011).

Cybersecurity incidents in cloud environments
can severely disrupt business operations. When data
breaches or ransomware attacks occur, they can lead to
prolonged system downtime and loss of access to criti-
cal data. This disruption affects not only internal pro-
cesses but also customer-facing services, potentially
eroding customer trust and leading to revenue losses.
According to a report by IBM (2020), the average cost
of a data breach in cloud environments has been rising,
with companies experiencing significant financial im-
pacts due to business interruption. The inability to
quickly recover from such incidents can undermine an
organization’s competitive edge and long-term viabil-
ity.

Data integrity is a cornerstone of effective busi-
ness operations. In cloud environments, maintaining
the accuracy, consistency, and reliability of data is par-
amount. Cybersecurity challenges such as unauthorized

access, data tampering, and malware can compromise
data integrity. This, in turn, affects decision-making,
operational efficiency, and regulatory compliance. For
instance, manipulated data can lead to erroneous busi-
ness insights and poor strategic decisions, while com-
promised data may result in legal liabilities and loss of
customer trust. Ensuring robust data integrity requires
advanced security measures, continuous monitoring,
and a well-defined incident response strategy (Ritting-
house & Ransome, 2017).

The era of cloud computing has brought about
transformative benefits for businesses, yet it also pre-
sents substantial cybersecurity challenges. Data
breaches, insider threats, and ransomware attacks pose
significant risks, exacerbated by vulnerabilities inher-
ent in cloud architectures and third-party integrations.
These cybersecurity challenges have far-reaching im-
plications for business continuity and data integrity, af-
fecting operational efficiency and stakeholder trust. Or-
ganizations must therefore adopt a multifaceted ap-
proach to cloud security, which includes robust access
controls, continuous monitoring, and comprehensive
risk management strategies. As the cloud continues to
evolve, addressing these challenges will be crucial for
ensuring that businesses can fully leverage the benefits
of digital transformation while maintaining resilience
against cyber threats.

Solutions and Mitigation Strategies for Cloud
Security Risks

As cloud computing becomes integral to business
operations, cybersecurity risks have grown in parallel.
Cyber threats such as data breaches, unauthorized ac-
cess, and ransomware attacks pose significant chal-
lenges to organizations using cloud services. Address-
ing these risks requires a comprehensive set of solu-
tions that encompasses both technical and managerial
measures.

Encryption is one of the most critical technical so-
lutions for securing data in the cloud. By converting
data into unreadable ciphertext, encryption protects
sensitive information from unauthorized access even if
data breaches occur. Both data-at-rest and data-in-
transit must be encrypted using strong algorithms such
as AES-256 (Advanced Encryption Standard) to ensure
robust security (Mell & Grance, 2011). Alongside en-
cryption, tokenization and data masking techniques are
used to further reduce the risk of exposure by substitut-
ing sensitive data elements with non-sensitive equiva-
lents.

Multi-factor authentication (MFA) significantly
strengthens user verification processes by requiring two
or more independent credentials—such as passwords,
biometrics, or security tokens—before granting access
to cloud systems. MFA mitigates the risk of unauthor-
ized access, particularly in cases where credentials are
compromised. Additionally, robust access control
measures, including role-based access control (RBAC)
and least privilege principles, ensure that users have
only the necessary access rights to perform their func-
tions (Subashini & Kavitha, 2011). These controls re-
duce the risk of insider threats and limit the damage
caused by compromised accounts.

Regular security audits and continuous compli-
ance monitoring are essential managerial strategies for
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maintaining cloud security. Periodic audits help iden-
tify vulnerabilities, misconfigurations, and non-com-
pliance with internal policies or regulatory standards.
Organizations can use automated tools to continuously
monitor cloud environments for anomalies and ensure
that security protocols are being followed. By maintain-
ing up-to-date security certifications such as ISO/IEC
27001 and ensuring compliance with frameworks like
the NIST Cybersecurity Framework, companies can
provide assurance to stakeholders about their commit-
ment to protecting data (Mell & Grance, 2011).

A well-defined incident response plan is critical to
mitigating the impact of security breaches in cloud en-
vironments. This involves developing a comprehensive
strategy for detecting, responding to, and recovering
from cyber incidents. Regularly updating and testing
incident response plans ensures that organizations can
quickly contain breaches and minimize downtime. Dis-
aster recovery plans that include data backups, redun-
dant systems, and clear communication protocols are
also essential to ensure business continuity in the event
of a significant security incident (Rittinghouse & Ran-
some, 2017).

Acrtificial intelligence (Al) is increasingly being
integrated into cloud security strategies. Al-powered
threat detection systems can analyze vast amounts of
network data in real time, identifying patterns that may
indicate a cyber attack. Machine learning algorithms
are particularly effective in detecting anomalies that
could signal ransomware, phishing, or zero-day ex-
ploits. By continuously learning from new data, these
systems become more adept at predicting and prevent-
ing security breaches (Kshetri, 2018). For example,
IBM’s QRadar Advisor with Watson uses Al to corre-
late data across multiple sources, thereby accelerating
threat detection and response times.

In addition to threat detection, Al can facilitate au-
tomated incident response. Automated systems can
trigger pre-defined responses to specific threats, such
as isolating affected servers, revoking compromised
credentials, and alerting security teams. This rapid re-
sponse capability is crucial in cloud environments,
where the speed of an attack can determine the extent
of data loss and operational disruption. By integrating
Al-driven incident response tools with Security Infor-
mation and Event Management (SIEM) systems, or-
ganizations can ensure that their response mechanisms
are both proactive and adaptive (Chandramouli & Beh-
rens, 2020).

Best Practices and Regulatory Frameworks

Adhering to industry best practices is fundamental
to maintaining secure cloud environments. Key
practices include:

» Implementing Zero Trust Architecture: Or-
ganizations should assume that both internal and exter-
nal networks are inherently insecure and verify every
access request rigorously.

» Regular Patching and Updates: Ensuring that
all systems, applications, and devices are regularly up-
dated to protect against known vulnerabilities.

» Comprehensive Employee Training: Continu-
ous training programs can help staff recognize and re-
spond to security threats effectively.

» Data Backup and Recovery Protocols: Regu-
larly backing up data and testing recovery processes
minimize the impact of any data breaches or ransom-
ware attacks.

Governments and international organizations have
established regulations to safeguard data in cloud envi-
ronments. Notable regulatory frameworks include:

» General Data Protection Regulation (GDPR):
Enforces strict data privacy and security standards in
the European Union, impacting any company that han-
dles EU citizens’ data (European Commission, 2018).

» California Consumer Privacy Act (CCPA):
Imposes similar requirements on companies operating
in or serving customers in California.

» NIST Cybersecurity Framework: Provides
guidelines for managing and reducing cybersecurity
risk for organizations using cloud services (NIST,
2018).

Compliance with these frameworks not only en-
sures legal adherence but also enhances consumer trust
and overall data security. Organizations must regularly
update their policies to remain aligned with evolving
regulations and emerging security threats.

Conclusion

The era of cloud computing brings numerous cy-
bersecurity challenges that require both technical and
managerial solutions. Encryption, multi-factor authen-
tication, regular audits, and robust incident response
strategies form the core of technical defenses. At the
same time, the adoption of Al-driven threat detection
and automated incident response systems enhances the
resilience of cloud infrastructures. Adhering to best
practices and regulatory frameworks further safeguards
data integrity and ensures compliance with global
standards. By implementing these solutions, organiza-
tions can effectively mitigate cloud security risks,
maintain business continuity, and protect sensitive data
in an increasingly digital and interconnected world.
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B npentaraemoif ctaTbe paccMaTpUBAIOTCS HAIIPABICHUS COBEPIICHCTBOBAHUS KOMILJIEKCHOM peleiiHoit 3a-
IIMTHI JJIEKTPUUECKHX ceTeil 6-35 kB. Ocoboe BHUMaHKE yeNseTcsi pelIeHUsIM IPoOJIeM, CBA3aHHBIX € 0THO(a3-
HBIMH 3aMBIKaHUSIMH Ha 3€MIIIO0, & TAK)Ke 00OCHOBAHHUIO MPUMEHEHHS KOMIUIEKC U3BECTHBIX allOPUTMOB U BHJOB
peneitHO 3aIuTHI TS TOBBIICHUS HAJCKHOCTH JIEKTPOCHAOKCHHS.

ABSTRACT

This article discusses directions for improving the integrated relay protection of 6-35 kV electrical networks.
Particular attention is paid to solving problems associated with single-phase ground faults, as well as justifying the
use of a set of well-known algorithms and types of relay protection to improve the reliability of power supply.

KiroueBble cioBa: O,Z[HO(l)aSHLIe 3aMbIKaHUS Ha 3EMJIIO, CPCHAIIPSIKCHUC, 6J'IOK-CX6Ma, Hanpsi’)KeHUe, pe-

JieiHas 3aluTa, SJIEKTPUICCKUE CETU.

Keywords: single-phase earth faults, overvoltage, block diagram, voltage, relay protection, electrical net-

works.

MpupoBast HOTPeOHOCTH B DIEKTPOIHEPTHH
HEYKJIIOHHO PacTeT, 9TO 000CTpsIeT BOIIPOCHI HaJIeKHO-
CTH U OecriepeOOHHOCTH MeKTpocHaOKeHus. J{st mo-
BBILIEHHUS YCTOHYMBOCTH pabOTHI 3JIEKTPUYECKUX Ce-
TeH ¥ CHW)KEHWS aBapUHHOCTH y4YEHbIE W MH)KEHEPHI
pa3pabaThIBalOT pa3NUyHbIe penieHus. B nanHo# cTa-
ThE PACCMATPUBAETCSI OJJUH M3 BO3MOXHBIX CIIOCOO0OB
MOBBIIICHHS] HaJICKHOCTH PACHpEeAETUTENbHBIX CeTeH
HanpspkeHueM 6—35 kB, BKITIOYArOIHif orpaHIYeHHE 1
PETUCTpaMIO NepeHANPsDKEHUH, a TakXKe 3aIIUTy OT
omHO(a3HBIX 3aMbIKaHui Ha 3emitto (O33).

Cremyer OTMETHTHh POCT KOJMMYECTBA aBapuil Ha
JIMHUAX, CPEIH KOTOPHIX OCHOBHYIO YaCTh COCTAaBIISIOT
033 u nepeHanpsKeHUs, KOTOPbIE YacTO MPUBOJIAT K
TaKUM 3aMBIKaHHUSIM.

[IpakTHKa MOKa3bIBAET, YTO NMPH BOZHUKHOBEHUH
033 nuHuY, Kak MpaBuiIo, IPOJOIDKAIOT paboTy 0e3 oT-
KJIIOYEHUS], IOATOMY Takue cOOBITHS He KiIacCH(pHUIN-
pyroTcst Kak aBapuifHble. OHAKO B IOCIEIHUE TOIBI
3TO OTHOILIEHHE IepecMaTpuBaercsa. Hampumep, ¢ 2018
rona PecyOinka benapych Hayana npujaBaTh TaKUM

CUTyallMsIM CTaTyC aBapuiiHOTo coObITHA. Takoi mox-
XOJ TIO3BOJISIET MPOIJIMTh CPOK CIyX OBl Kabeneil ¢
ycTapeBIleH H30JsIel, BBICOKOBOIBTHBIX 3JIEKTPO-
JBUTATEJICH ¥ COBPEMEHHBIX KaOelnel ¢ n3osueii u3
cmmToro nojgustuieHa [1,2].

B cBs31 ¢ 3TUM aKkTyanbHOW 3aauell CTAHOBUTCS
COKpallleHHe BPeMEHHM Ha MOWCK MOBPEXICHHOTO Ka-
6emst IpH BOZHUKHOBEHUH 3aMbIKAaHUN Ha 3eMJIIO U €To
CBOEBPEMEHHOE OTKIIOUeHHE [5].

Ha MHOTHX MOACTaHINAX PETHOHANBHBIX YHEPrO-
KOMIIaHHH YCTaHOBJIEHO COBPEMEHHOE 000pyI0BaHME,
BKJTIO9as mKadel peneitnoit 3ammrer ot O33, KoTOpHIE,
OJTHAKO, YaCTO HE MCIOJB3YIOTCS U3-3a Psiia HeJoCTaT-
KOB.

Taxum 06pa3oM, BakHeIIeH TpodiieMoii pactipe-
JETUTENIBHBIX ceTel 6—35 kB sBnsercs addexTnBHOE
OrpaHWYeHHe TIepEeHANPSDKCHNH, a TaKXKe ObICTPOE BbI-
SIBICHHE U OTK/IIOUeHHE yyacTkoB ¢ O33.

AHanmu3 CyIIECTBYIOIINX PEIICHUH IS 3aIIUTHI
ot nepeHanpspkeHH 1 033 MmoKa3pIBaeT HAIMYHE Ce-
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PBE3HBIX HEAOCTAaTKOB, OCOOEHHO Il ceTel ¢ Kabe-
JISIMH YCTapEBIIIETr0 TUIA, BRICOKOBOJIFTHBIMH 3JIEKTPO-
JIBUTATEISIMU U COBPEMEHHBIMH KaOeIIsIMHI U3 CIITUTOTO
nosmdTHIIEHA [3,4].

Lens paboTsl — pa3paboTka KOMILIEKCHOU CH-
CTEMBI 3aLIUTHI PACIPENeNIUTENbHBIX ceTel 6—35 KB ot
NepeHanpsDkeHUd M OHO(A3HBIX 3aMBIKAaHMHA Ha
3eMJIIO.

Peneitapie 3anurer or O33 ocHOBaHBI Ha HanOO-
Jiee pacHpOCTPaHEHHBIX M IPOBEPEHHBIX aJrOPHUTMax
[1,2].

1. AnroputM Ha OCHOBE MAaKCHUMAJIbHOTO JEW-
CTBYIOIIECTO 3HAYCHHS OCHOBHOI TapMOHHKH TOKa HY-
JIEBOH TOCIIEOBATEIFHOCTH TPUMEHSETCS B CETSIX C
M30JIUPOBAHHOM HelTpanpio. OMHAKO eTo UCTIOIb30Ba-
HHUE OTPaHUYEHO, OCOOCHHO MPH HEOOIBIIOM KOJIIYe-
CTBE OTXOJAIIUX (PUaepoB.

2. ANropuTtM, OCHOBaHHBIH Ha HEPEXOAHOM IIPO-
uecce 033, onpeaensieT 3HAK MTHOBEHHONH MOLTHOCTH
HYJIEBOU TOCJIEIOBAaTEIBHOCTH B HavalbHOU (ase me-
pexoanoro mpouecca. OH MoO3BOJsieT (UKCUPOBATH
KpPaTKOBpPEMEHHBIE CaMOyCTpaHsIomuecs mpodon u3o-
JSIHA, HO TpeOoBaHNe (PUKCAINU CUTHAIOB B TCUCHUE
Bcero 0,5-2,0 MC CHMKAeT ero HajleKHOCTh. B mpak-
TUKE TaHHBIH METO]] HCITOIB3YETCs PEAKO.

3. ANTOpUTM TIO HAIIPABICHUIO MOITHOCTH HYJIe-
BOM MOCJIEIOBATEIEHOCTH CUUTACTCS HAUOO0JIee JIOTHY-
HBIM ¥ 3(()EKTHBHBIM, TIOCKOJIBbKY UCTOYHHK HYJIEBOM
MOCJIE/IOBATENILHOCTH HAXOJUTCSI HETIOCPEACTBEHHO B
touke O33. OnHaKoO ero MpUMEeHEeHHEe 3aTPYIHEHO U3-
33 3HAYUTEJIBHBIX YIVIOBBIX IOIPEUIHOCTEN U pa3Iu4ui

1
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2
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5
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B XapaKTEePHUCTHKAX TPaHC(HOPMATOPOB TOKA HYJIEBOH
MTOCTIEIOBATEIBHOCTH, OCOOCHHO IPU MAaJIbIX TOKAX U B
yenoBusx 033 [3,5].

4. ANTopuTM, OCHOBAaHHBIM Ha CyMME BBICIIHX
TrapMOHHK TOKa HYJIEBOI MOCIIEA0BATENLHOCTH, ITOKa-
3bIBAE€T XOPOIIME Pe3yJbTaThl B IIEHTPAIM30BAHHBIX
YCTPOMCTBaX OTHOCHTENILHOIO W3MEpEeHUs M pas-
BETBJICHHBIX CETEH C OOJIBIINM KOJIUYECTBOM (eppo-
MarHUTHOTo 00opyaoBaHus (TpaHCHOPMATOPOB, Ayro-
racsiliux peakTopoB H T.1.). OHAKO B MHAWBUyallb-
HBIX YCTpOIcTBaX aOCOITIOTHOTO M3MEPEHHS CIIOXKHO
YCTaHOBHTH HAJISKHYIO YCTaBKY 10 TAPMOHHUKAM H3-32
HECTaOMIIFHOCTH MX COCTaBa M YPOBHS, YTO CHIKAET
3¢ EeKTHBHOCTh METOAA.

5. AJTOpUTM TI0 BEIWYMHE TapMOHUK HAJOXKEH-
HOTO TOKa 00ECIeYNBACT BBICOKYIO CEIICKTHBHOCTH B
KOMITCHCHPOBAHHBIX CETSIX, HO TpeOyeT Haluuus cre-
LMAaJIBHOTO HMCTOYHWKA HaJOXXEHHOro Toka. Ero wuc-
TI0JIb30BaHUE LENECO00pPa3HO TOJIBKO B CETSIX, IIE Ta-
KOW HCTOYHHMK YK€ CYLIECTBYET, Hampumep, AJid
yIPpaBJIeHUs JyroracsaluiuMy peakTopamu. B cioKHbIX
W Pa3BETBICHHBIX CETAX METOJ MMEET OTrpaHHYeHHOE
npumeHeHue [4].

AHanu3 TepeYrcCICHHBIX alTrOPUTMOB MOKAa3bI-
BacT HAJIMYNE 3HAYHUTCIBHBIX HEIOCTATKOB, KOTOPHIE
OTPaHUYMBAIOT WX HCIOJH30BaHHE B COBPEMEHHBIX
YCIIOBHSAX.

Jlna pemieHus MoCTaBIEHHON 3afaudl mpejsara-
€TCs HOBas CXeMa peJeHOM 3allUThl ¢ TPUMEHEHUEM
anroputMa Ha ocHoBe RC-racurens (pucyHok 1) [6].

6-10 kB

Ha OTKNIOYEeHWe
N Ha cwrvan

6 7

10 |

Pucynox 1 — Bnok-cxema HanpasienHo peieiHol 3auunmsl 0m 00HOMA3HBIX 3AMbIKAHULL HA 3eMII0 6 DJIeKMpPU-
YeCKUX cemsix.

IIpennoxxenHoe ycTpoiicTBO 3amUThl 0T O33 B 31EKTPHUUECKUX CETIX BKIIOUYAET CIIETYIONUE KOMIOHEHTHI:

1 — anekrpoceTsb, 2 — oTxoAsmuil Gpunep, 3 — BHIKIIOYATEINb, 4 — JaTYUK TOKA HYJIEBOH I10CIIEJ0BATEIBHOCTH,
5 — ¢dazoonpenenstomuii Moays, 6 — ucnonHuTenbHOE pene, 7 — RC-racurens, § — pene HanpspKeHUS,

9 — cornacyromuii 610k, 10 — Tpanchopmarop Toka, 11 — perucrparop curHanos.

CpaBHeHHE YCTpPOWCTBA C HW3BECTHBIMH CHCTE-
MaMH TI03BOJISET BBACIHUTH CIEIYIOIHE 0OCOOCHHOCTH:

1. IIlpumenenne RC-racurenst 7 B posid OMIOPHOTO
CUTHaJIa BEKTOPa TOKa HYJIEBOW MOCIEI0BATEIFHOCTH
lo, BMecTO BekTOpa HAMPsDKEHUsST HYJIEBOH TOCIIeI0Ba-
tenbHOCTH U0, OCHOBAHO Ha €ro IOJIHOM IOJ00WHU C
HETIOBPEXJACHHBIMU OTXOIAIIMMHU (QuaepaMu cetd 1.

Tok B natunke Toka RC-racurens 7 coBnagaer no ¢ase
C TOKaMHU B TaTYUKaX TOKa HECIMOBPEKIACHHBIX (I)I/I)IepOB
U HMeeT MPOTHBOIIOJI0XKHOE Harpasienue (yromn 180°)
0 OTHOMIEHHUIO K TOKY B MOBpPEXIeHHOM ¢uaepe. To-
I/1la KaK BEKTOP TOKa IOBPEXAEHHOTO (uaepa MMeeT
yroa 90° o orHomeHMIO K BekTopy Hanpsvkenus 3U°
M3MEPHUTEIEHOTO TpaHCHOpMATOpa HANPSIKEHUS, YTO
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3HAYMTENBHO IIOBBIINAET HANCKHOCTh PENECHHON 3a-
mmwmts! ot O33.

2. B otimuue OT CTaHIAPTHBIX PENEHHBIX 3alluT,
MpeIaraéMoe yCTPOHCTBO BBIMONHACT AOTOIHUTEINb-
Hy!0 (DYHKIHIO OTPaHUUYCHHUS U PErUCTPallui KOMMYTa-
LUOHHBIX NepeHanpsbkeHuil. RC-racutens 7 orpanu-
YHUBAeT IMEpEHANpPSIKEHUA AaKe Maloll BEIUYUHBI U
HIYHTUPYET ONACHBIE BBICIINE TAPMOHUKU. DTO JIeNaeT
3amuTy Oosee HaJeKHOM 10 CPaBHEHHIO C YCTPOM-
CTBaMM Ha OCHOBE HEJIMHEHHBIX OrpaHUYHTENIeH nepe-
HanpspkeHuit (OITH), koTopsie cpabaTriBatoT Ha Oolee
BBICOKHX YPOBHSIX NEPEHAIPKCHUMH.

3. BxirroueHue perucrparopa curaajiosn 11 mo3so-
nsieT PUKCHpPOBAaTh MOMEHTHI BOSHUKHOBEHHUS H OTpa-
HUYECHUS KOMMYTAI[MOHHBIX IepeHanpspkeHni. [laH-
HBIC PETUCTPALMH TOMOTAIOT IPH MOCIEAYIOIIEM aHa-
JIM3€ BBISIBIISITH NCTOUYHHUKH IEPEHAIPSKEHUH U TPUHH-
MaTh Mepbl Ul MX IMPEAOTBPALICHUs, 4TO CII0CO0-
CTBYET MOBBILICHUIO HAJEKHOCTH pabOTHI DIEKTPO-
CeTH.

4. TloBeIlIeHHas 3eKTP0o0E30MaCHOCTh AOCTHUIa-
eTcst Omaromapsi TpaHcopmaropy Toka 10, KOTOpHIi

o0ecreunBaeT rabBAaHUIECKYI0 Pa3BA3Ky MEXKIY BBI-
COKOBOJIbTHOM 3JIEKTPOCEThIO 1 ¢ monkimodeHHpM RC-
racureneM 7 ¥ OCTalIbHBIMHA HU3KOBOJIBTHBIMH KOMIIO-
HEHTaMH YCTPOMCTBA.

Jlnist paboThl ycTpoiicTBa MOTYT NPUMEHSTHCS Ce-
puiiable RC-racurenu, Tpanc(hopMaTopbl TOKa HyJe-
Boii mocaegoBarensuHoctd T3JI u T3P, a Taxke craH-
JapTHBIC DJIEMEHTHI PENEHHBIX 3aIIUT U CUCTEMBI PETH-
CTpalliy CUTHAJIOB [5].

Takum 00pa3oM, OCHOBHBIMHU INPEUMYIIECTBAMH
YCTPOMCTBA SBIAIOTCS MPOCTOTa KOHCTPYKIIMHU, OTHO-
CHUTEJIbHAsA JIOCTYHNHOCTh M PACIIMPEHHBIC (DYHKIHO-
HaJIbHBIE BO3MOXHOCTH. OHO ofOecmeunBaeT 3¢ ¢ek-
TUBHYIO 3aIIUTy OT TepeHanpspkeHnit 1 033 B auek-
TPUYECKUX ceTsaX HanpspkerneM 6—10 kB, kpome ceteit
C KOMIICHCHPOBAHHBIM PEXUMOM HEWTpalld, a TaKkKe
CIIOCOOCTBYET MOBBIMICHUIO O€30I1ACHOCTH U HAJIE)KHO-
CTH pabOTHI ANIEKTPOCETEN.

Kpowme Toro, quis perienus 3aaad 3auurtsl oT 033
MpeiaraeTcst peyieiiHas 3aluTa, peaiu3yomas HOBBIH
AJITOPUTM BBIACIICHUA MOCTOSIHHOM COCTaBJ’DHOH.[eﬁ B
TOKE HYJICBOH ITOCIEOBATEIbHOCTH.
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Pucynok — 2. Bnox-cxema ycmpoiicmea
Ha ¢urype | npencrasnena 6510k-cxema IpeiaraeMoro KOMOMHHUPOBAHHOTO yCTPOWCTBA /IS OIPEACIICHHS
MOBPEXJIEHHOTO (riepa npu 0HO(DA3HBIX 3aMbIKAHUSIX Ha 3€MJIIO B DJIEKTPHUYECKUX CETX, TAe:

1 — s;mekTpoceTs, 2 — oTXomAIme Quaepsl, 3 — TpaHCHOPMATOPLI TOKA HyseBo# mocienosarensaoctd (TTHIT)
oTXO/sIIMX GUIEpOB, 4 — epeKItouaTesb, 5 — pa3ieuTeIbHbIN TpaHchopmarop, 6 — 6JIOK BbIIEIEHHS TIOCTOSTH-
HOM COCTaBIISIIOLIEH TOKa, 7 — OJIOK 3amycKa, 8 — OJIOK BbIIEIEHHS BBICIIUX TAPMOHHK TOKA, 9 — BBIIIPSIMHUTEIIb,
10 — uamepurensHblit Tpanchopmarop Hanpsokenus (TH), 11 — u3meputenbHbIid opran

KoMOMHMpOBaHHOE YCTPOMCTBO ISl Omnpejerne-
HUS TOBpexAeHHOro ¢umepa nmpu O33 B 3neKTpHUe-
ckux cerax, coxepxut TTHII orxomsmux dunepos 3
3NEKTPOCETH 1, CBA3aHHBIX NepeKnouaTeneM 4, KoTo-
PBIif COeTMHEH BBIXOZOM C BXOAOM OJIOKa BBIJCICHUS
MOCTOSIHHOM COCTABIISIOIIEN TOKa 6, a TaKKe C BXOAOM
paznenurensHoro TpaHcdopmaropa 5. Ilpu aTom pas-
JIETATENHHBINA TpaHC(HOPMATOP 5 BEIXOJOM COSTUHEH C
BXO0JIOM OJI0Ka BBIJENCHHS BBICIINX TAPMOHHUK 8§, a BBI-
X0J OJioKa BBIJENEHUS ITOCTOSHHON COCTaBJISIONIEH
ToKa 6 coenmHeH ¢ BeimpsaMureneMm 9. Kpome Toro,
6J10K 3amycKka 7 MOAKIIIOYEeH CBOMM BXOJIOM C U3MEpH-
TEeNBHBIM TpaHchopMmaTopoM HanpspkeHus 10, a BbIXo-
JlaMHU COE/IMHEH C Pa3/IeIuTeNIbHBIM TpaHc(hopMaTopoM

5 1 OJIOKOM BBIJIEJICHUS] MTOCTOSTHHOW COCTaBIISIOILEH
ToKa 6 [6].

[Mpuanun paboTsl ycrpoiicTsa P3A.

B HOpMmanbHOM pexxume paboThl anekTpoceT |
6e3 033 (urypa 1) orxomsamue dpumeps 2 odbecneyu-
BalOT 3JIeKTpocHaOxeHne norpedbuteneid, a TTHII 3
oTxomux Guaepos u uaMepurenbHeid TH 10 Haxo-
JATCA TIOJ] HAIIPsDKEHUEM B (QOpMHUPYIOT [Tl O6JI0Ka 3a-
IMycKa 7 COOTBETCTBYIOIINE CHUTHAJBI O HOPMAJIHLHOM
coctostHuM dekTpoceTn 1 6e3 O33. PazaenuTenbHbIi
TpaHchopmarop 5, OIOK BBIIEIECHHUS ITOCTOSHHOM CO-
CTaBISIOMIEH TOKa 6, OJIOK BBIJEIICHHS BBICIIUX TapMO-
HUK TOKa 8, BBIIIPSAMUTENb 9 M U3MEPUTEIbHBIN OpTraH
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11 HAXOOATCSI B HCXOTHOM COCTOSIHMH (B TOTOBHOCTH
(OYHKITHOHHPOBATH )

[Tpu Bo3HMKHOBEHMU B 3ekTpoceTd 1 O33 m3me-
purenpabii TH 10 ¢uxcupyer ¢akt 3aMbIkaHus,
BKJIFOYAET B paboTy OJIOK 3amycka 7 1 Ha4YMHAeTCs IIpo-
Heaypa OIpeAeteHus MoBpexaeHHoro ¢unepa. Cur-
Hanb! ot TTHII 3 u npyrux ¢uzaepo uepes nepexio-
garens 4 MOOYEpeAHO MOJKIIOUAIOTCS IMOCPEICTBOM
paznenurensHoro Tpanchopmartopa 5 K BXojay Oioka
BBIJICJICHUS BBICILIX TAPMOHUK TOKa 8, B KOTOPOM (op-
MHUPYIOTCS CHTHAJBl CYMMAapHBIX 3HAUEHHH BBICIIHX
TapMOHHUK TOKa ITOOYEPETHO OT Pa3HBIX (PHUICPOB H 3a-
TEM TaKXKe MMOOYEPEeIHO MOIAIOTCS Ha BXOI H3MEpH-
TeNbpHOTO opraHa 11.

[NapannensHO W CHHXPOHHO € 3THM MPOIIECCOM
MOJJACTCSl CUTHAM OT MepekirouaTens 4 Ha BXOX OJoKa
BBIJIJICHUS TTIOCTOSIHHOM cocCTaBJIsAoNIed Toka 6 u na-
Jiee 4yepes BHIIPSAMUTENb 9 COeAUHACTCS, CYMMUPYSCh
C BBIXOJHBIM CHTHAJIOM OJIOKa BBIICJICHHS BBICHIMX
TapMOHHK TOKa 8. 3aTeM B U3MepuTenbHoM oprane 11
MO HaumOOoJbIIEMYy 3HAYEHUIO CyMMapHOTO CHUTHala
oTIpeneNseTcs OBPEKACHHBIN (UAEpP COOTBETCTBYIO-
el pyHKIUeH peneitHoM 3aiuTh.

BBenenne pasmenutensHOTO TpaHChopmaropa S5
HEOOXOIUMO Uil TaJbBAHUYECCKON pa3BS3KH MEXKIy
JIBYMS TapalIeTIbHBIME [IETIOYKaMHy ycTpoiicTBa. OmHa
B COCTaBe pa3IeIUTENBHOTO TpaHcpopmaropa 5 u
6J10Ka BBIJIENIEHHUS BBICIINX TaPMOHHK TOKa §, a BTopast
B COCTaBe OJIOKa BBIICTICHUS [TOCTOSIHHOW COCTAaBIISIO-
e Toka 6 u BeimpsiMuTens 9. O6e 1enoyku BKITIO-
YEeHbl MEXIY BBIXOJIOM IepeKimouaTesns 4 U BXOJOM B
U3MEpUTENbHBIN opraH 11. DTuM ycTpaHseTcs UX B3a-
HUMHOE BIIHsHHUE, o0ecneunBas 3G GeKTHBHOES (YHKIIU-
OHHpPOBaHHE yCTPOHCTBAa. BMecTe ¢ TeM BBEICHHE B
YCTPOUCTBO BBIIPSIMHUTEIS 9 TUKTYETCS CIICAYIOIIHM.

OCHOBHBIMH HCTOYHHKAMH HECUMMETPHYHOTO
nepemenHoro THII aBisitores O33, conpoBoxkaaromu-
ecsl IyTOBBIMHU pa3psIaMH B MECTE MOBPEXKICHUSA (IIe-
peMexKaromasics, 3aTeM IpephIBUCTas TYTH) TPH JIIO-
OBIX pexHuMax HEUTPaH IEKTPOCETH, a TaKXKe Hellu-
HEIHbIEC XapaKTEPUCTUKU UHAYKTUBHOCTEN B 3JIEKTPO-
ceTH (Jyroracsinue peakTopbl, HelTpaaeoopasyronue
U CHJIOBBIE TpaHC(OpPMATOPHI), alepUOTUUECKUIl Xa-
pakTep MEepexOoAHBIX MPOIECCOB MPHU BOHUKHOBEHUH
033 u gp. [Ipu 3T0M HECUMMETPUUHBIN NEpEeMEHHbBIN
THIT nossnsiercs B TTHII 3 Tonpko NOBpPEXAEHHOTO
(dumepa ¢ MOMEHTA TOSBICHHUS U IO YCTAaHOBUBIIIETOCS
cocrostaus O33 [7].

YkazaHHBIE MPOIIECCHI IPOUCXOIAT BO BCEH AIIEK-
TPOCETH ¥ BeChbMa HEOJTHOPOIHEI, a UX JTUHAMHKA He-
npezackasyema. [loaToMy BBIAETIEHHE TOCTOSHHOM CO-
crasisttomieit u3 THIT ¢ 0oqHO3HauHON NOJISIPHOCTBIO HA
BBIXO/I€ 13 0JIOKA BBIJEIEHUS IOCTOSIHHOM COCTAaBIISIO-
me Toka 6 He MPEACTaBISETCS BO3MOXXHBIM. A TIO-
CKOJIBKY Ha BBIXOJI€ OJIOKa BBIJCIICHHS BBICIINX TapMO-
HHUK TOKa 8 KOHCTPYKTHBHO BBITOJHIETCS YETKasl IO-
JISIPHOCTB CUTHAJIA, TO JUIsl MApaJJIeIbHOTO COEIUHEHUS
BBIXO/IOB 3THX OJIOKOB 6 1 8 HE0OOXOIMM BBIIPSIMHUTEIH
9, MoCcpenCTBOM KOTOPOTO BBIXO/IbI HA3BAHHBIX OJIOKOB
U COEIUHSIOTCS MapalIeNbHO.

CpaBHUTENIBHBIN aHAIN3 NIPEIaraeMoro yCTpou-
CTBa C IPOTOTHIIOM TTOKa3bIBAET, 4TO B cirydae O33 BbI-
nenennbie n3 TTHII 3 otxomsmnx ¢huaepoB pa3aensHO
MOCTOSIHHASI COCTAaBJIAIONIAsi TOKA W CyMMa BBICIINX

TapMOHHK TOKa, B OTIMYHE OT IPOTOTHIA, CyMMHUPY-
IOTCS, cO3/IaBasi, TAKUM 00pa3oM, KOMOMHHPOBAHHBIN
curHan 0oJiee BBICOKOTO YPOBHs. 3aTe€M JTOT CUTHAI
MOCTYTIaeT K UCIIOTHUTENbHOMY oprany 11, obecreun-
Basi Oojiee BBICOKYIO UYYBCTBHTENIBHOCTH 3alUTBI OT
033.

Kpome Toro, 3HaueHMs yka3aHHBIX TOKOB pas-
JIMYHBI B 3aBUCUMOCTH OT cTaauil mpoiecca O33 B me-
CTe TOBpEeXJICHUs (BHa4aje nepeMekarolasics ayra,
3aTeM MPepBIBUCTas C MEPEXOOM B YCTaHOBUBILHICS
PEXKHMM C METAIIMIECKAM 3aMbIKAaHUEM HJIM Yepe3 Ie-
pexonHoe compotuBicHne). Takwme pasmmums B THII
OTIPEACIAIOT JOTIOIHUTENBFHOE YCIOBHE YYUTHIBATH U
(akTop MOMEHTa BpeMeHH OT BO3HHKHOBeHHs 033,
0COOCHHO ISl 3aMBIKAaHUH dYepe3 MepexomHOe COMpo-
THBJICHHE C OCJIA0JCHHBIMH IapaMeTpaMH TOKOB H
HanpspkeHui. [Ipu atoM Gosee 3¢ peKTHBHO CyMMHUpO-
BaHHE pa3/ieNIbHBIX CUTHAJIOB C ()OPMHUPOBAHUEM YCH-
JIEHHOTO KOMOMHUPOBAaHHOTO, & HE MaJIO3HAYMMOTO HX
pa3/eNbHOr0 MCHOJIB30BaHUsL. JTO MO3BOJIHUT OIpee-
JSATh MOBpeXACHHBIH (umep ¢ O33 B 2JEKTPOCETAX C
TFOOBIM PEKIMOM 3a3€MJICHHSI HEHTPAIIH, B TOM IHCIIE
TIPY 3aMBIKaHUAX Yepe3 NePex0JHOE CONPOTUBICHHE,
1 3HAYUTENBHO PACHIMPUTH 00JacTh MPUMEHEHHS 3a-
IINT.

[TpencTaBneHHBI aHANN3 MOATBEPKAACT IOBBI-
IIEHHUE TyBCTBUTEIHHOCTH M CEIEKTHBHOCTH KOMONHH-
POBaHHOTO YCTPOWCTBA JUIs OTIPEACICHHS OBPEKICH-
Horo (uaepa, pacliMpeHHe oO0JIaCTH NPUMEHEHUs
npeIaraeéMoro M300peTeHusl, a TaKkKe Ha HOBU3HY M

3HAYUTEJbHBIE NperMyIecTBa  IpenIaraeéMoro
YCTPONCTBA MO CPAaBHEHHIO C IPOTOTUIIOM [6].
3akJ/ro4yeHue.
[IpoBeneHBl WCCIICNOBaHUS IO MOBBIILICHHIO

HAJICKHOCTH U obecrieueHuro OecriepeOOiHOTO AIIeK-
TPOCHAOXKEHHUS 3a CUET OTPAaHUYCHUS IepeHarnpsiKe-
HUW U COBEPLICHCTBOBAHUS PENEHHOMN 3alUTHI SIBJIS-
eTcs BAKHBIM IIIarOM [UIsI CHIKCHHUS aBapHIHOCTHU B
pacTpeIeUTENEHBIX SJIEKTPHIECKUX CeTAX.

Ha ocHoBe aHanmmu3a anropuTMoB peyieHON 3a-
IIUTHI OT OAHO(MA3HBIX 3aMbIKaHUH Ha 3eMJII0 pa3pado-
TaHbl HOBBIE KOMILJIEKCHBIE PEUICHMsI, HANpaBlIeHHbIE
HA YCTpaHEHHE [BYX HauOOJiee PacIpOCTPAHEHHBIX
npo0JieM B DJEKTPOCETSIX: OTPaHHUEHUE U PETUCTpa-
Us TIEpeHAIPSDKEHMI, a Takke obecrieueHue ¢ dek-
TUBHOU peNIeHHON 3aIIUTHl OT OJXHO(A3HBIX 3aMBIKA-
HHUH Ha 3eMITIO.
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EHEPT'O3BEPIT AIOUI IOT-MEPEKI: ATAIITUBHUI AJITOPUTM HA OCHOBI
REINFORCEMENT LEARNING
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Kuiscokuil nayionanonuu ynisepcumem imeni Tapaca Lllesuenka, ooyenm
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ENERGY-EFFICIENT loT NETWORKS: AN ADAPTIVE ALGORITHM BASED ON REINFORCE-
MENT LEARNING

Sipko O.
Taras Shevchenko Kyiv National University, associate professor,
Kyiv, Ukraine

AHOTALIA

VY wiit cTaTTi po3MIAAaEThCs HOBHHU MiAXIA 0 ONTHMI3alii eHeprocrnoXXuBaHHSI y 0€3POTOBUX CEHCOPHUX
mepexax [oT. [IponoHyeThCs afanTUBHUI alIrOpUTM MapLIpyTH3alii Ha OCHOBI HaBYAHHSA 3 MiIKPIIUIEHHsM |1,
¢.128], mo no3Bosse MiHIMI3yBaTH BUTPATH €HEPTil, MOJOBXKHUTH TEPMIH CIy)KOM MEpexi Ta MOKPAIUTH SKICTh
nepenaui gaHux. byio nmpoBeneHo MoaentoBaHHs anroputMy B cepenouili NS-3 ta mopiBHsHHS #Horo epexTus-
Hocti 3 KiacmyamMu Metomamu (LEACH, PEGASIS) [2, c.12]. PesymbraTé miOTBEpIKyIOTH IepeBaru
3aIPONOHOBAHOTO MiAXOMy it AuHaMiuHuX loT-Mepex.

ABSTRACT

This paper presents a novel approach to optimizing energy consumption in wireless sensor networks within
the Internet of Things (IoT) ecosystem. An adaptive routing algorithm based on Reinforcement Learning [1, p.128]
is proposed, enabling the minimization of energy costs, extension of network lifetime, and improvement of data
transmission quality. The algorithm was modeled using the NS-3 simulation environment and compared with clas-
sical methods such as LEACH and PEGASIS [2, p.12]. The results confirm the advantages of the proposed ap-

proach for dynamic loT networks.

KaiouoBi ciioBa: intepHer peueii, eHeprozoepexenHs, 0e3apoToBi ceHcopHi Mepexi, Reinforcement Learn-

ing, Q-learning.

Keywords: 10T, energy efficiency, wireless sensor networks, Reinforcement Learning, Q-learning.

[HTEpHET pedell € KITIOYOBOIO TEXHOJOTIEI0 IS
Oaratbox cdep, BKIIOYAOYN PO3YMHI MICTa, MeIu-
[UHY, TPOMHUCIIOBICTh Ta €KOJOTiYHHA MOHITOPHUHT.
3aBISIKM  PO3BUTKY CEHCOPHHX TEXHOJIOTiH, Ko-
MYHIKaIifHIX TIPOTOKONIB Ta PO3MOALICHUX OOYHC-
nenb, 10T BigKpHUBae MOXJIMBOCTI Il aBTOMATH3AIL],
e(peKTUBHOTO YNPABJIHHS peCypcaMu Ta IiJBHILIEHHS
sakocTi KUTTs. OjHaK Oe3/pOTOBI CEHCOPHI MepeKi
(WSN), sixi € ocHOBOIO [0T, 0OMEKEHI B €HEPreTUIHHUX
pecypcax [3, c. 97].

OmHUM 13 KPUTHYHHAX BUKJIHKIB y PO3TOpPTaHHI
MacmTaboBaHux |0T-Mepex € epekTuBHE yrpaBiIiHHI
€HEproCIOXXMBaHHAM JUId HMOJOBXEHHS 4acy poOOTH
Mepexi. TpagumiiiHi MeToan MapIIpyTU3aIii, Taki K
LEACH a6o PEGASIS, 3acHoBaHi Ha cTaTUYHUX 200
HaIiBCTaTUYHMX IiIX0J1aX, SIKi HE 3aB>KA1 BPAXOBYIOTh
JIMHAMIYHI 3MIHHM Y TOIOJIOTIi Mepexi Ta piBHSIX eHep-
rocroxuBanHs [4, ¢.78]. Hanpuknan, By3nu MOXYyTbh
BUXOJUTH 3 JIagy a00 3MIHIOBaTH CBOi TO3WIIi, IO
YCKJIAJTHIOE TiITPHUMKY ONITUMAIBHOTO MapIipyTy.

CydacHi JOCTI[UKEHHS BKa3yloTh Ha edek-
THUBHICTh MAlIMHHOTO HABYaHHS, 30KpeMa HABYaHHS 3
nigkpimnenusm (Reinforcement Learning, RL), mms
ajlanTanii npoueciB MapmpyTu3auii y JTMHaMiYHHUX ce-
penoBuiax [5, c. 484]. RL no3Boisie MepexxeBUM BY3-
JaM CaMOCTiifHO NMpHUHMAaTH pIlIEHHS, OPiEHTYIOUYHCh
Ha JIOKaJIbHy iH(OpMalilo mpo cepemoBHIIe Ta iCTo-
puuHi naHi nepenaui. Bukopucranus anroputmy Q-
learning mae 3mory omTmmi3yBaté BuOip MapuIpyTiB

nepenadi 1aHWX, 3MCHIIYIOUN €HEpreTHdHi BTPATH Ta
T ABHUIYIOYH e(DEKTUBHICTh KOMYHIKAIIil.

VY wiit poOOTi 5 MPOIIOHYTO aTaNTUBHUHI AITOPUTM
MapmpyTu3anii Ha ocHOBI RL i 6e3apoToBHX CeH-
copuux Mepex |0T. OcHoBHMMH 3aBHAaHHIMH
JOCTIPKeHHS €:

e AmHami3 iCHyrouuX eHepro30epiralumx Me-
ToJiB MapuipyTH3anii B |0T-meperxax;

e Po3poOka aganTHBHOIO AJITOPUTMY MapIipy-
TH3alii Ha ocHoBi Q-learning;

e [IpoBeneHHs CUMYISALIHHIX EKCIIEPUMEHTIB y
cepenoBuii NS-3;

e Ormiaka e(eKTUBHOCTI 3alPOITOHOBAHOTO Me-
TONy Vy TOpIBHAHHI 3 TPaAWIIfHEUMHU TIiIXOZaMHU
(LEACH, PEGASIS).

OTpuMaHi pe3yabTaTd MOKYTb OyTH 3aCTOCOBaHI
Juist onrtuMizanii podotu 10T-cucreM y pisHuX chepax,
BKJIIOYAIOYM  E€KOJIOTIYHMH MOHITOPHHT, PO3YMHI
OymiBIIi, JIOTICTUKY Ta CiTbChKE TOCTIOAAPCTBO. 3ampo-
MOHOBaHHUH METOJI JEMOHCTPYE MEePCIEKTHUBHICTh BH-
xopuctanHs RL ans migBuimeHHS aBTOHOMHOCTI Ta
edextuBHOCTI |0T-Mepex.

HaBuanus 3 minkpimenasm (Reinforcement
Learning, RL) € migxoioM y MalmMHHOMY HaBYaHHI,
SKUH Oa3yeTbcsi Ha KOHIEMNIIi HaByaHHS Yepe3
B33a€EMOIIIO 3 CEPEIOBHIIEM. ATEHT, SIKUH € yHaCHUKOM
i€l cuCTeMH, BUNTHCS NPUHMATH PILICHHS Ta BUKO-
HyBaTH JIii, OTPUMYIOYH 3a I1€ 3BOPOTHUH 3B’ SI30K Y BH-
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TSI BUHAropoa abo mokapanb. MeTa areHta — Mak-
CHMI3yBaTH CBOIO 3arajlbHy BHHAropopy, 0 HaKOIIH-
YYETBCSI TPOTSTOM TPHBAJIOTO 4acy, i TaKMM YHHOM
a/IaliTyBaTH CBOIO CTPATETIIO IS IOCATHEHHS HalKpa-
IIOTO Pe3ybTaTy.

Y upoMy mpoleci BaXIHWBY pOJIb BiIIrpae
B32€EMOJIisl MK areHTOM 1 cepelloBUILEeM. ATEHT BUOU-
pae MeBHy Jifo, siKa MOX€ 3MIHHTH HOTO MOTOYHHH
cTaH y cepenoui. [1icist Toro, ik areHT BUKOHYE JIitO0,
cepelloBHINE HaZae HOMY BUHAropoay ado moKapaHHS,
II0 J1a€ 3BOPOTHHIA 3B’ SI30K PO KOPHCHICTH BUKOHAHOT
Iii. ATeHT HaMaraeThCsl HABYUTHCS, SIK BUOMpATH Iil,
AKi TPHU3BOAATH JI0O MAKCHMAJIbHOTO ITO3UTHBHOTO
e(eKTy B JOBroCTpOKOBiii mepcmekTuBi. Ller mporec
MoJke OyTH Iy’Ke CXOKWI Ha HaBYaHHS depe3 MpooH i
TIOMUJIKH, JI¢ KO’KeH BHOiIp abo0 Mis Mae CBOi HACIiAKH.

OcHoBHi KoMTIOHeHTH RL:

e AreHT — ceHcopHuii By3oin loT.

e CepenoBuile — TOIOJOTIS MEpexXi Ta CTaH
€HeproCI0oKUBaHHS.

e CraH (state) — 3aJMIIKOBHI pIBEHb EHEPrii
BY3JIiB, 3aTPUMKHU B MEPEKi.

e Jlis (action) — BuOip HACTYITHOTO BY3Ja IUIS
nepeaadi TaHuX.

o Oynkmis BuHaropou (reward function) — 3a-
JMEKUTh Bil pIBHA CHEPrOCMOXXMBAHHSA Ta SKOCTI
3B’ SI3KY.

AreHT, nepeOyBaioyu B IEBHOMY CTaHi, BUOUpae
JIi10, SIKy BiH BBa)KAa€ HAWKPAIOK HA OCHOBI HAasBHOI
iHpopmaii. Lleil mpouec TpuBae B KUIbKOX iTeparisx,
1 B KOXHIH 3 HUX areHT OTPUMY€E 3BOPOTHHH 3B’SI30K,
KW JoroMarae foMy KOpUT'yBaTH CBOIO CTpaterito. 3
4acoM areHT YJOCKOHAIIIOE CBOIO IIOJITHKY, TOOTO
cTpaTerito BUOOPY [iil y BIAMIOBIAb Ha 3MiHH CTaHy ce-
penoBuIIa.

Mogpeni HaBYaHHS MOXYTh OyTH pisHEMHU. OnHI
METOJI HE BHUKOPHCTOBYIOTh HITKOi MOJENi cepemno-
ButIa (MoJeli 6e3 Moieni), a MPOCTO MOKIAAA0THECS Ha
JIOCBiJl areHra, mo00 BUBYUTH ONTHMAJIbHI CTparTerii.
[H Metoau MOXYTh TOOYyIyBaTH MOJENb Cepelo-
BUIIA | BAKOPUCTOBYBATH ii /IS IJIAHYBAHHS CBOIX il
(moneni 3 monemmo). Lle m03BOJsIE areHTy MpPOTHO-
3yBaTW HACHIZKM CBOiX [iii Ta mnpuiMaTH OlIbII
0OIpYHTOBAHI PillICHHSI.

3acToCyBaHHS HaBYaHHS 3 MiJKPIIUICHHAM JIyKe
pizHOMaHITHe. BiH BHKOPHCTOBYETBCS B TaKMX 00xa-
CTSX, SIK irpH, POOOTOTEXHIKa, CaMOKEpOBaHI TpaHC-
MOPTHI 3aco0u Ta (iHaHCOBI cTpaterii. Hanpuknan, B
irpax areHT MO>K€ BUBYATH CTPATETil IS JOCSTHEHHS
MepeMord, B TOW 4ac K y pOOOTOTEXHIll BiH MOXe
HaBYaTHCsI BUKOHYBaTH CKJIajiHi (isnyHi 3aBraHHs. Y
BUIIAJIKY 3 aBTOIIJIOTAMH CAMOKEPOBAHNX aBTOMOO1LTIB
areHT aHaIi3ye CUTYAIlil Ha 10po3i i mpuiiMae pileHHs
PO HIBUIKICTH, HAIPSMOK i MaHEBPH, 00 Oe3MedHo
IICTaTHCS 10 METH.

Lle HaB4aHHS, iK€ BUMarae MOCTIHHOT ajanTarii
Ta BJIOCKOHAJICHHS CTpATerii, JIoloMarae BUPIIIyBaTH
CKJIAJHI 3a/1a4i, Jie HACIIKY il HEe 3aBKI1 OYEBUIHI 1
BHUMararoTh IIPOrHO3YBaHHS Ta ONTHMI3allil Ha JOBTHUi
TEpMiH.

V uiit poboTi BuKopucTano aaroputm Q-learning
JUTSL OTITUMI3alii Mapipytusarii [6, ¢.279]. Q-learning
— 1€ OJIWH i3 HAWOUITBII BiJOMUX AITOPUTMIB HABYAHHS

3 MiAKPIMUICHHSM, KU JO3BOJISIE areHTy HaBYATHCS
ONTUMAaJFHUM CTpaTETisIM y CEepeloBHINI 0e3 HeoO0-
XiJHOCTI MaTh MOJENb IBOTO cepenopuma. Bin 0Oa-
3y€ThCA Ha i/1el BUKOPUCTAaHHS QYHKIIT @, IKa OIiHIOE
SKICTh i Yy HEBHUX CTaHaX. ATEHT 3a JONOMOTOI0
LBOTO ITOPUTMY IMOCTYIOBO TIOKpallye€ CBOIO
TMOJITUKY, MAKCUMI3YIOUH CBOIO BUHATOPOJY.

OCHOBHA iiesl AITOPUTMY TIOJISITAE B TOMY, 1100
OIIIHUTH, HACKIIbKY BUT1THOO € KOHKPETHA JIisl B KOH-
KpeTHOMY cTaHi. Lle poOutscs depe3 Tabnwmirio 3Ha-
4YeHb, BitoMy sk Q-Ta0iuId, ne KOXKEH eleMeHT Tab-
JIAI MiCTHTH 3HaueHHs Q (s, @), 1o Mo3Havyae “sKicts”
nii a B crani s. lle 3Ha4YeHHs mMOKa3ye, sKOW Oyne
OUiKyBaHa BHHArOPOa, SIKIIO areHT BUKOHAE JIif0 a B
CTaHI S, BPaXxOBYIOUM MOXKIIMBI MaliOyTHI CTaHH Ta iX
BHUHAropou.

Anroputm Q-learning BUKOPHCTOBY€E NPHHIMIT
oHOBJIeHHsI Q-3HaueHp 3a JomoMorow Qopmynu, sika
BpaxOBY€ MOTOYHY BUHATOPOAY | MAKCHMAJIbHY MOX-
JIMBY BUHATOPOJY B HACTYIIHOMY CTaHi.

3a momomoror I1s0oro oHomieHHs Q-learning
areHT MOCTYMOBO HAOIMKAETHCS JIO ONTUMAIBHOL
MOJITHKY, SIKA MAaKCHUMIi3y€ CBOIO BHHArOpojJy B JOB-
roctpokosiii nepcrektusi. [1o Baxkimnso, Q-learning e
METOJIOM 0e3 Moieli, TOOTO areHT He MOTpedye 3HaAHHS
CTPYKTYPH CEpeAoBHIIa, 00 HaB4yaTHcs. BiHn mpocto
B3aEMOJIIE 3 CEpPENOBHUILEM, OTPUMYE 3BOPOTHHI
3B 530K 1 JIaITy€ThCs 10 HHOTO.

3 4YacoM areHT, BUKOHYyIOYM Oararo iTepauii,
HaOWpaeThCS IOCBiMYy 1 3M00yBa€ ONTHMANBHY CTpa-
TeTito [ill, AKa MO3BOJSIE HOMY MOCATATH HAWBHIIIX
MOJITUBHX PE3YJIbTATIB Y CEPEIOBHIIL.

3anponoHoBaHa CHCTEMa CKIIAAETHCS 3 TAKUX OC-
HOBHHX €TAIliB!

1. Tmimiamizamiss Mepexi — PO3MIIIICHHSI CEHCOP-
HUX BY3J1iB, BU3HAUCHHS MMOYATKOBHX CHEPreTUUYHUX
pecypciB.

2. HaBuaHHs areHTa — CEHCOPHI BY3JIM HaB4Ya-
I0ThCs1 ONITUMAJILHOMY BUOOPY MapUIpyTy Ha OCHOBI Q-
learning.

3. Ouinka MapuIpyTy — Hicist KOXKHOI mepeaadi
JAaHUX OHOBJIOETHCS 3HaUeHHs Q-(QyHKII.

4. KopuryBaHHS MapuipyTy — MapIiipyTH ajarl-
TYFOTBCS BIATIOBITHO JIO 3MiH Y CTaHI MEPExKi.

Dopmauizaiis Q-learning

®dopmyna oHOBIIEHHS Q-(pYHKIIII:

Q(s,a) « Q(s,a) + a[r + ymax,,(s’,a") —

Q(s,a)], ne:

e Q(s,a)—s3nauenns Q-QyHKIII 11 CTaHy S Ta

aii a,

a — xoe(illieHT HaBYaHHS,

7 — BUHAropoJa,

¥ — KoeQiIlieHT TUCKOHTYBaHHS,

maxarQ(s’, a') — wuaiikpama OIiHKa Mai-
OyTHBOTO cTany [7, ¢.226].

J11s1 o1iHKY epeKTHBHOCTI aNTrOpUTMY OYII0 BUKO-
puctano cumyJstop NS-3 [8]. OcHosHi mapameTpu:

e Kinpkicts By3mis: 100

e Papniyc mii: 50 m

e [louarkoBa eHepris By3uniB: 2 J[x

e TlopiBusnnus 3 LEACH, PEGASIS

Pesynpraru:
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1. EmneprocnoxuBanns: RL-amroputm 3abesme-
4yye 3HIKEHHS BUTpPAT eHeprii Ha 25% y MopiBHAHHI 3
LEACH.

2. TpuBanicth pOOOTH Mepexki: 3amponoHOBaA-
HUH OiAXI7 JO3BOJISIE 301TBIIMTH Yyac poooTH Ha 30%.

3. SkicTh 3B’s3Ky: 3aTPHMKH Ta BTPATH MAKETiB
3MEHUIYIOThCS Ha 15%.

KomruiekcHe TOpIBHSHHS MK METOJAaMHM HaB-
JaHHS 3 i IKpIIIeHHsM, TakuMu sik Q-learning, ta ka-
CUYHUMH IiJX0JaMH B 00J1acTi OE3MPOBITHIX CEHCOP-
HUX Mepex, sfk-or LEACH i PEGASIS, mozsomse
Kparie 3p03yMiTH, Y0MY HOBHH ITiAXiJ MOXE MaTH pe-
anpHi mepearu. Och KiJbKa aCHeKTiB AJIS TOPiBHIHHS:

1. [MpusTHI pobOTH.

LEACH i PEGASIS — e mpoTokonu MapmpyTH-
3amii a7 Oe3MPOBITHUX CEHCOPHHUX MEPEeXK, SKi BHUKO-
PHCTOBYIOTh 1€papXi4HUM MiAXIA ISl 3HIDKEHHS €Hep-
rocioxxuBaHHs. LEACH BukopucroBye MexaHizm
BUIIaJIKOBOTO BHOOPY TOJIOBHUX BY3JIB (KJIACTEPHHUX
TOJIOB), IO 3HIKYE EHEPrOCIOXKHUBAHHS B MEPEXi, ale
He 3aBX/H aIalTy€eThCs 10 3MIHIOBAHUX YMOB Cepelio-
Buma 4u Tomojorii mepexi. PEGASIS mokpamrye
LEACH, Bubuparoun roJIOBHI BY3JIH 32 TOTIOMOT OO T'e-
HETUYHUX alTOPUTMIB, IO Ja€ Kpamll pe3yibTaTh
IIOJI0 €HEeproe()eKTUBHOCTI, ajle TaKOXK HE BPAXOBYE
cnenuivHi afganTarmii 10 JMHAMIYHAX 3MiH Y MEPexi.

Q-learning, Ha BiAMiHY Bil KIIACHYHUX MiJXO/IIB,
aJIanTYEThCS 10 3MiH Y CEPEIOBHIIN, OCKIIBKH areHT
MOCTIHHO B3a€EMOJIIE 3 CEPENOBHUILEM 1 KOPUTYe CBOI
cTparerii Ha OCHOBI OTPMMaHOTO 3BOPOTHOTO 3B’S3KY.
ATEHT MOJe ONTHMI3yBaTH MapIIpyTU3ALIil0 B MEPEXI,
BUOUMpAaroun Haiikpali 1ii B pealbHOMY 4aci, BpaxoBy-
I0YM 3MiHU B €HEProCHOXXHMBaHHI, HaBaHTa)KeHHI abo
inmmx dakropax. Q-learning ue morpebdye 3azaasnerian
3aJaHol CTPYKTYpH YW BH3HAYCHMX INPAaBWI IJISl BH-
0Opy TOJIOBHUX BY3JIB, IO POOUTH HOTO OLIBII THYY-
KUM 1 alallTUBHAM.

2. EHeprocnokuBaHHs Ta €EKTUBHICTb.

OO0uzBa nMpoToKoNIM ePEeKTUBHO 3HMKYIOTh €HEp-
TOCIIO)KMBAHHS 32 PaxyHOK iepapxiyHol opraHizarii
Mepexi 1 mepionuuHUX BHOOPIB TOJIOBHUX BY3IIB.
LEACH moxe MaT 0OMEXEHHsI Y BUIAIKY, KOJIH TO-
MOJIOTiSl  MEpeXi 3MIHIOEThCS IIBHIKO a0 SIKIIO
posmofin eHeprii By3niB HepiBHOMipHHH. PEGASIS
nokpamrye LEACH, ane Takox 3aje:XuTh BiX molre-
PEIHBOTO IUIaHYBaHHS 1 TepeadadeHHs TOMOoJIoTii Me-
pexi.

Q-learning no3Bonsie  aganTyBatucs 10 K-
HaMIYHUX 3MiH Y CEepPEIOBHIII i TAKUM YHHOM MOXKE
3HAYHO MOKPAIIUTH €HEPrOCIOXUBaHHSA. ATEHT MOXKe
ONTHMI3yBaTH BUOIp TOJIOBHUX BY3I]iB, MapUIpyTH3a-
I[iF0 JAHWX Ta HaBITh KUIbKICTh MEPEIaHUX MOBIIOM-
JIeHb B 3JIKHOCTI BiJl CTaHy Mepexi. BpaxyBaHHs pe-
aJBHOTO Yacy i 3BOPOTHOTO 3B’S3KYy JTO3BOJIIE 3MEH-
IITH HaJMipHE CIIOKUBaHHS €HEPrii B 9acH BUCOKOTO
HaBaHTAXXCHHS a00 MPH 3MiHHUX YMOBaXx.

3. AJanTHBHICTH Ta MAaCIITA00BaHICTE.

LEACH i PEGASIS marote oOMexeHy ajar-
TUBHICTh, OCKUIBKH 3QJICKATUMYTh BiJ MOIMEPEIHIX
HaJIalITyBaHb Ta TOMOJIOTIi Mepexi. BoHn HEe MOXyTb
e(eKTUBHO pearyBaTH Ha 3MiHM B peaJbHOMY 4aci,
HaNpHUKIaJ], IpH 3HAYHUX 3MiHAX HAaBaHTaKEHHS a0o
IIpY JOJaBaHHI HOBHX BY31TiB. MacmrtabyBaHHSA TaKHuX

MPOTOKOJIIB BHUMAara€ TIOCTIHHOT KOpekIii 1 mepe-
Opi€HTAIlil BY3JIiB, IO MOXe OyTH CKIIaJIHHUM i pecyp-
CO3aTPaTHUM.

Q-learning 3abe3meuye BHCOKHMIT PiBEHb a/AIITHB-
HOCTI, OCKUIBKM areHT MO)K€ 3MIHIOBaTH CBOIO CTpa-
TETiI0 B 3aJISKHOCTI BiJl MOTOYHKUX yMOB. Lle no3Bossie
3HAYHO IMOJIETIIUTH MaclTaOyBaHHs, OCKUJIBKH areHT
MOXE ONTHMI3yBaTH CBOIO IIOBEIIHKY B YyMOBax
3MIHHOT KUIBKOCTI BY3JiB a00 3MiHHOI TOTOJIOTI] Me-
pexi 06e3 HeoOXiTHOCTI B PYYHOMY HaJallITyBaHHI.
MacmTaboBaHICTh 30epiraeThCsl, OCKIIEKH aTeHT MOXKE
3aCTOCOBYBATH CBOIO CTPATETiI0 HE3AICKHO Bif Kilb-
KOCTI BY3JIiB 1 iX pO3IOALTY B MEPEXKi.

4. OnTaMi3amis MapIIpyTiB Ta 00poOKa TaHHX.

LEACH ta PEGASIS ¢oxycyroTbest Ha 3HIKEHHI
SHEPTOCIIOKUBAaHH dYepe3 iepapXidHy MapIIpyTH3a-
hito, oxHaK He 3a0e3MevyloTh IMHAMIYHOTO OIl-
THUMI3yBaHHS MapIIpyTiB HA OCHOBI MMOCTIIHUX 3MiH y
Mepexi. BoHM MOXKyTh CTUKATHCS 3 TPOOJIeMaMH, KOJIU
Mepexka Ma€e CKIIaJHI TOMOJIOoril a00 TUHAMIYHI 3MiHU B
HaBaHTa)KCHHI.

Q-learning mo3Bosisie MOCTIMHO ONTHUMI3yBaTH
MapIIpyTH3allilo, aganTyIo4Yd cTpaTterii MapIipyTusa-
ii 10 mOTOYHKX yMOB. Lle 03BoIIsiE€ areHTy 3HAXOAUTH
HalKpallli MapuipyTH B pealbHOMY 4Yaci, BpaXOBYOUH
(dakTopH, SK-OT €HEeproCIOXKUBAaHHA, 3001 B Mepexi
abo 3MiHM TOTOJNOTII. 3aMICTh TOMEPEIHBO 3aTaHUX
NpaBHJI, areHT BUKOPUCTOBYE CBiil OCBI/ 1 3BOPOTHUIA
3B’S130K JJIS ONTHUMI3aIll MapuipyTiB, IO Ja€ HOMY
3MOry OUTbII e(pEKTUBHO OOpOONATH [aHi Ta 3HHU-
JKyBaTHU 3aTpaTH.

S. IHTerpaitis 3 iIHIIAMHU TEXHOJIOTISIMHU.

i mpoTokon 100pe MiaAXOAATH I CTAHAAPTHUX
0E3MPOBITHIX CEHCOPHHUX MEPEeX, ale IX iHTerparis 3
HOBUMHM TEXHOJIOTisAIMH, TakuMHU K 10T abo ckiamHi
CCHCOpHI Mepexi 3 aJaNTHBHUMH KOMIIOHCHTaMH,
MOJKe OyTH OOMeKeHa.

Q-learning mosxe OyTH iHTErpOBaHHI 3 IHIIUMHU
TEXHOJIOTISIMH Ta TPUCTPOSMHU, OCKIJIBKU BiH € THYY-
KUM 1 MOXKE€ aJanTyBaTUCs 10 HOBHX YMOB. 3aBJSIKH
CBOIH 37aTHOCTI IpaIfoBaTy 0e3 MonepeHbOro Moje-
JIFOBaHHsI CEPEZOBHILA, BiH MOXe Oy TH 3aCTOCOBaHHMN y
PI3HOMAHITHHX CLEHApisSX 1 TEXHOJIOTISIX, BKIIIOYAI0YN
CKJIaHI ceHCOpHi Mepexi, 0T Ta HaBiTh MOOIIBHI CH-
CTEMH.

Xoua LEACH i PEGASIS € moTyXHUMH TIPOTO-
KOJIaMU Uil TPaIWIiHHUX Oe3MpOBIIHUX CEHCOPHHX
Mepex, Q-learning nponoHye Kinpka BaXKJIMBUX Iepe-
Bar: BHCOKHI PiBeHb aJIallTHBHOCTi, MOXIUBICTH pe-
aNbHOTO Yacy afalTyBaTHUCS JO 3MiH y CepeNOBHILI,
Kpally eHeproe(eKTHBHICTh 4Yepe3 OINTHMI3alliio
MapuipyTiB 1 MacmTabOBaHICTh /ISl BEJIUKHX, H-
Hamiuaux Mepex. LI mepeBarm pobiste Q-learning
MpUBaOIMBAM BUOOPOM JJIS CKITAHHX 1 3SMiHHUX YMOB,
Je KJIaCH4Hi MiIXOIHd MOXYTh OYTH MEHII e(eKTHB-
HUMH.

HesBakaroun Ha YHCIICHHI JJOCIIIKEHHSI 111010 3a-
crocyBaHHs RL y mepexeBiit MapimpyTu3aii, Most po-
00Ta Mae KiJIbKa KJIFOUOBHX HOBOBBE/IEHb:

1. Toennanns RL Ta enepro30OepexeHHs Yy
WSN.
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e Ha Bigminy Bin Tpamumiiaux RL-anroputmis
MapIIpyTH3allii, SKi ONTUMI3YIOTh JIUIIE MUISIX, 3aIPO-
NOHOBAaHHUH AJIITOPUTM aJANTY€ETHCS 0 PIBHS 3AJIUILIKO-
BOI €Heprii By3IiB.

e Ile no3Bonsie HEe MPOCTO MiHIMI3yBaTH 3a-
TPUMKH, a i eeKTHBHO OajJaHCyBaTH HaBaHTAXXCHHS
Ha BY3JIH, IOJAOBXYIOUH TEPMiH POOOTH MEPEXKI.

2. JluHamiyHa (YHKIIiSI BHHATOPOIH.

e VY oinbmocti RL-Mozeneii BuHaroposa 3aie-
JKUTh BIJI 3aTPUMKH a00 TPOITYCKHOI 34aTHOCTI. Most
MOJIEJIb BPaXxOBY€ 3aJMIIKOBY SHEPril0 By3Ja Ta CTaH
CYCiHIX BY3IIiB.

e lle nos3Bossie By3naM BHOHMpPATH MapLIPyTH 3
ypaxyBaHHSM [IOBTOTPHBAJIOi €HEPTeTHYHOI CTaOiIb-
HOCTI MEpexi.

3. TlopiBusHHI 3
(LEACH, PEGASIS).

e binpmricte qociimkens RL mist mapiipyTusa-
1iT MOpiBHIOIOTH MeToau RL muie mMixk coboro, HE Bpa-
XOBYIOUH KJIACHYHI METOM €HEePro30epeKeHHSI.

e V miii poOOTI NpPOBENCHO KOMIUICKCHE
MOPIBHAHHAA 3 KiMacudHUME mpotokoidamu WSN, 1o
JEMOHCTPYE peallbHi IIepeBary 3amporoHOBAHOTO Me-
TORY.

4. Tlpaktuunae MonemoBaHHS y NS-3.

e UYacro RL-Momem mepeBipsAiOThCS THUIIE B
TCOPETHYHHUX YMOBaX a00 OOMEKECHUX CHUMYIIAIIAX. Y
MOil poOOTi MPOBOJAUTECS ACTalIbHE TecTyBaHH B NS-
3 ZU1s1 OLIHKY MPOJIYKTUBHOCTI B peaJIbHUX YMOBaX.

VY wiii poboTi 3anmpONOHOBAHO HOBMH MiAXiN O
MmapupyTu3anii B 10T-mMepexax, 1o 6a3yerbcs Ha HaB-
YaHHI 3 MIAKPIJICHHSIM Ta AMHAMIYHOMY YIIPaBJIiHHI
eHeprocrnokuBaHHsAM. Ha BiAMiHY Bing TpaIumifHHX

KJIaCHYHUMU Hi)lXOZ[aMI/I

RL-meTomiB, MO MOJIETTh BPaxOBY€ PiBEHb 3aTHIITKO-
BOi €Heprii BY3JiB Ta BHUKOPHUCTOBYE aIalTHBHY
¢dynK1ito BuHaropoau. [IpoBeeHe MOJEIIOBaHHS B Ce-
penosumi NS-3 mokasano 3HaYHE 3MEHIIEHHS BUTPAT
eHeprii Ta 301IbIIEHHS Yacy poO0TH MEPEXKi IOPiBHIHO
3 kiacuuauMu Metonamu (LEACH, PEGASIS). Ilo-
Janblil JOCHIIPKEHHS MOXYTh BKIJIIOYAaTH BUKOPH-
cranns Deep Q-Networks mis 6iibln CKIaAHUX TOTO-
Joriii Ta inTerpaiito 3 5G.
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