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Abstract: The most important issue of economic development is the question of the real
reasons for the growth of labor productivity based on innovative equipment and technologies
or “closing technologies”, both directly and in the sphere of organization and management of
economic systems. Organizational innovations can also be classified as “closing technologies”.
For example, the creation of strategic institution, alliances and associations capable of
changing the situation in the global economy, likely World Bank (WB), World Health
Organization (WHO), International association Brazil, Russia, India, China, South Africa
(BRICS) etc. This approach involves the formation of fundamental innovative solutions at all
levels of the management hierarchy. The imperfection of the existing ideological and
methodological paradigm, ignoring the mathematical constants of the Universe when
designing economic supersystems or economic systems as integral distributed systems with
complex dynamics similar to natural systems, the inefficiency of institutional intervention is
the main reason for the impossibility of minimizing the structural and functional instability of
the state economic system. The consequence of this is systemic violations and disproportions
in the economy, risks associated with changes in the structure of the world economy and a
colossal difference in the level of economic security of states and the phenomenon of crisis
transfer.

Keywords: crisis; economic security, closing organizational technologies; horizontal
contacts; transaction costs; transdisciplinary approach

1. Introduction

The problems of ensuring dynamic growth of the economy, optimal use of
resources, balance of interests in society, minimization of negative anthropogenic
impact on ecology are relevant for the whole world.

Solving these problems requires constant planning of measures to adapt the
system of economic security of the state to new challenges of the external environment,
to changes and complications of socio-economic conditions inside the country, etc.
The system of economic security of the state should be characterized as a complex
system. Assessing the state, identifying problems, directions of development and
bifurcation points for this complex system is possible only on the basis of a
transdisciplinary approach, the theory of security science and project management
(Sukhorukov and Yehorova-Hudkova, 2024).

An important property of the system is its integrity, while interconnected integral
systems form a supersystem. Common to integral systems is their proportionality,
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harmony, due to measure or proportionality. Ignoring measure (commensurability) as
the most important characteristic of systems provokes disproportions and crisis
situations.

Each complex open system has three basic components: input circuit of
operational closure output (Khitsenko, 2014). This is most evident in non-linear or
non-Gaussian systems with self-organization properties. The task of scientific
substantiation of the parameters and models of such systems becomes relevant under
the conditions of a singularity in the spread of crises (Panov, 1996).

Singularity conditions determine the evolution of the crisis (Snooks, 1996) in the
following stages: structural crisis—polycrisis—systemic crisis (Yehorova-Hudkova,
2022). In the conditions of the constant presence of the economies of most countries in
a crisis or pre-crisis state, a shortage of many types of resources, a negative impact on
the environment (Kondratjev,1989) the question of finding alternative management
models, oriented to the noosphere concept of human activity, remains unresolved
(Rubens,2023). Currently, humanity is faced with a growing number of various
environmental problems that have negative consequences for the general system
(super-system according to P.Sorokin) and all its subsystems (Sorikin, 1957).
Combinations of the main properties of the system cause the emergence of an effect
called the emergent effect. Thus, in the system of economic security of the state within
the framework of social evolutionism, a process of self-organization or a process of
growth and support of mutual coordination of system elements may arise (Sanderson,
1990).

Self-organization occurs in open unbalanced systems due to the compatible or
coherent behavior of elements of dissipative structures. From the point of view of
famous scientists in this field of science, the phenomenon of self-organization is
connected with such a concept as chaos or dynamic chaos. In the work of I. Prigozhin
and |. Stengers, the statement about two different types of manifestation of a chaotic
state is presented, namely at the micro-level “dynamic formalizing chaos” and at the
macro-level “dissipative constructive chaos” and the conclusion about the problems of
reversibility and irreversibility is substantiated (Prigozhin and Stengers, 2001).
Therefore, the period of bifurcations or crisis phenomena is practically continuous,
without getting out of one crisis, humanity will enter another. This is confirmed by the
consequences of the global economic crisis of 2008.

Since management is, first of all, an information process, the achievement of the
goal of management (for example, a sufficient level of economic security of the state
as a basis for countering the crisis) in the conditions of changes in large-scale
information flows requires the use of such concepts as the full management function
and the management hierarchy (Kotsko, 2022). The most effective management
methodology is project management. Separate attention should be paid to the
logical-structural approach in project management, which is systemic in content
(Sukhorukov et al., 2022). Project or program management, like the full management
function, involves an assessment of its environment, in theory it is called an
assessment of the environmental factor. If the environmental factors are unfavorable,
the project may be rejected or revised, because the deviation from the project goal will
make the project impossible or the project performance will differ significantly from
the planned or tend to zero. At the macro level, the impact of accounting for the
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environmental factor becomes even more significant, taking into account the scale and
possible negative socio-economic consequences at the state level. Also, it should be
fixed to which level in the management hierarchy the project belongs (Wotowiec and
Martyniuk, 2022).

According to P. Sorokin’s theory, the change of supersystems is based on the
change of the prevailing truth. The concept of “supersystem”, first proposed by P.
Sorokin in relation to socio-cultural systems, assumes that the basis of the supersystem
is a certain type of culture.

Each worldview supersystem corresponds to a certain type of culture. “If one of
the systems seeks to occupy a monopolistic position and displace other truths, then the
share of “false” in it increases due to the decrease of the share of true, to the detriment
of the reliability of the systems.” The resulting cognitive difficulties lead to social and
economic problems and, ultimately, to a change in the supersystem due to
disproportions and crisis phenomena at all levels of the hierarchy. The distribution of
changes occurs on the basis of informational connections in the supersystem.

Novelty. The management of complex hierarchical systems, including economic
ones, is studied from the standpoint of classical science, which has its own categorical
apparatus and concepts; from the standpoints of synergy, which is a synthesis of
classical systems theory, transdisciplinary approach, structural harmony of systems,
the theory of fractals and attractors, as well as from other standpoints. It can be
assumed that any supersystem or system designed on the principles of
self-organization, using the mathematical constants of the world system, will be a
stable system that is self-harmonizing, self-harmonizing and providing appropriate
elements of the environment to other systems in the hierarchy. (Weise, 2009). Any
system has its own metric characteristics. For example, P.A. Florensky notes: “The
law of the golden ratio is really implemented in nature. But there are many spheres or
plans for its implementation, and then the question arises about the general beginning
of these proceedings” (Arefjeva, 2023).

The hypothesis of this study is as follows: when designing economic, technical
and other artificial systems and aggregates of their components, one should be guided
by the ratios of the golden ratio and its derivatives as components of the Law of
Measure (golden ratio, recurrent series of golden ratios, wurfs, “metallic” proportions
(‘Yegorova-Gudkova, 2014). The underestimation of these ratios leads to the violation
of the principles of stability of artificial supersystems, the emergence of
macroeconomic disparities, the creation of conditions for the transfer of the crisis from
economically more developed countries, and the spread of crisis phenomena.

According to the law of structural harmony of systems E.M. Soroko, the structure
of the system can be represented by invariants and variations. The constant of the
golden section and its mathematical derivatives refer to structural invariants, attractors
that should be focused on when designing artificial supersystems and their
components.

The methodology and technology of building harmonious systems of a balanced
economy as a supersystem should become a working tool of state management of
economic processes and phenomena.
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Let’s consider some traditional principles of designing economic systems,
which today need to be adjusted in order to acquire the properties of
self-organization and self-harmonization.

2. Materials and methods

The concept of the system assumes that there is a dominance of the role of the
whole over the individual, the complex over the simple. The whole is greater than
the sum of its parts. The system has a structure with a certain arrangement and
connection of its component parts. A system has many states corresponding to its
various properties, which are described by a set of parameters. (Bogdanov, 1989)
The structure of the system is the most conservative characteristic of the system in
contrast to the state of the system. The system is hierarchical in structure. The
properties of the system as a whole are determined not only by the properties of its
individual elements, but also by the properties of the system structure as a whole.
Each system has parameters that are basic or vital for it. The existence of the system
depends on them. The existence of the system preserves these parameters in the
process of adapting the system to external conditions and thus supports the existence
of the system itself.

A complex hierarchical, non-linear, open and emergent system of the country’s
economy or supersystem is in conditions of constant changes that occur under the
influence of the external and internal environment (Sanderson, 1990).

The system has a “conservative” part the structure and a “dynamic” part the
state. The structure is less subject to change and is based on the categories of space.
The state, on the contrary, is the most subject to change and is based on the
categories of time.

The key characteristics of a complex system are operational closure,
self-organization, self-harmonization, emergentist, and purposefulness.

In the categories of management theory, attention should be paid to such
concepts as the goal vector and the deviation vector management errors that require
adjustments to avoid failure to achieve the management goal. From the point of view
of the authors the achievement of the goal of sustainable and safe growth of the
economy, the vector of deviations is characterized by the share of the shadow
economy in relation to the country’s General Domestic Product (GDP).(Martyniuk,
2020).

According to the law of structural harmony of systems (Soroko, 2019) each
system’s structure can be represented by invariants and variations.

“An invariant is a structural attitude, a generalized quantitative or qualitative
indicator that persists during some transformations, transformations, changes of the
system it characterizes. Variations - system elements that change.

“When developing a management strategy or a corrective installation, when the
object of management or correction is a complex, self-organizing system, it is
important to distinguish what should be changed, transformed (variations), and what
should remain unchanged, which will not be subject to transformation, clarification,
strengthening (invariants). The invariant aspect of any system is its structure, which
always has a certain level of diversity. With the help of its harmonization, the system
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gets an unbalanced state, which is necessary for its effective life activity. Thus, it
finds an optimal mode of existence, which differs in functional quality. Generalized
golden sections are invariants, based on and with the help of which, in the process of
self-organization, natural systems find a harmonious structure, a stationary mode of
existence, structural and functional stability.

In the works of Academician I. Prangishvili, it is shown that “the balance
between disorder and order as a whole in all parameters of the system is provided by
their inequality for individual parts and individual parameters. The evolution of
nature corresponds to a complex change of boundaries between two equal opposites
order and disorder; the increase in the orderliness of the system is caused by the
increase in order according to certain parameters of the system and the increase in
disorder (disorganization) according to other parameters, and not by a general
transition from disorder to order according to all parameters of the system. At the
same time, the stability of the system is determined by the relationship between the
values, of the measure of order or disorder for the corresponding parameters
according to the Fibonacci method or the golden ratio. “Perhaps there is a simple
principle in nature: the greater the number of proportions of the golden ratio, the
higher the level of development and the higher the possibility of expansion, and the
increase in entropy reflects this process as a quantitative measure.” (Prangishvili,
2006). Anti-crisis at all levels of the hierarchy of the management system should
begin with the creation of a hierarchical system of economic security of the state,
which is open, complex and non-linear. Large systems require a complex,
interdisciplinary approach, as is clearly seen in cybernetics, systems engineering, the
sciences of the Universe and the Earth, etc. (Bogdanov, 1989). That is why the
scientist is more and more often forced to resort to generalized, enlarged models and
programs, and with them to images, as a means of such enlargement.

Thus, the system of economic security is an open system, has its own specific
structure, this system accumulates information “produced” on the basis of
interactions existing in market conditions.

The use of information should affect the change of the strategy of economic
security and its components, and the change of strategy is always connected with the
change of the structure of the system (Samusevych, 2023). The system of economic
security is under. organizational influence from the state. Economic security as a
system has the properties of self-organization. The rationality of the combination of
organizational influence and self-organization lies in optimizing the ratio of such
system characteristics as stability and efficiency.

By system stability, we mean “the ability of a dynamic system to maintain
movement along the intended trajectory (maintain the intended mode of operation).
The main types of stability are equilibrium, homeostasis, stationary mode (cyclic
repetition of the same sequence of states)”. By efficiency, we understand the
quantitative characteristic of the result in its result-cost form (Grinko, 2020).

The optimal combination of organization and self-organization in the system of
economic security appears in the form of economic efficiency and stability, both of
the system as a whole and of its structural elements (Krjuckova, 2005).

One of the main tasks of economic security should be to ensure the structural
and functional stability of the system, its proportionality. The structural harmony of
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the object is related to the presence of opposites in the system. “The great map of the
optimal states of nature, (Soroko, 2019), according to which it creates its orders, is
written in the language of opposites, contradictions and oppositions.”

“Structural harmonization of a complex whole, taking the form of
self-organization, is directly related to its restructuring—redistribution of the weights
of structural elements, subunits, subdivisions, their relative contributions,
significance, roles, functional duties, positions, internally acquired organizational
statuses, etc. p. To carry out such transformations and preservation, we again find a
state the maintenance of a stationary mode of self-reproduction of the integral quality
of the whole requires an additional influx of resources, material costs, intensification
of energy exchange.” The law of structural harmony of systems by Eduard Soroko
envisages such two groups of system characteristics as invariants and variations.
“When developing a management strategy or corrective setup, when the object of
management or correction is a complex, self-organizing system, it is important to
distinguish what should be changed, transformed (variations), and what should
remain unchanged, which will not be subject to transformation, clarification,
strengthening (invariants)”.

What is an invariant, what is the meaning of this concept? An invariant is a
structural parameter, a generalized quantitative or qualitative indicator that is
preserved during the transformations and changes of the system whose structure it
characterizes.

E: Soroko: “The term invariance means stability, immutability. At the same
time, we are talking about stability against the background of some general and
various fluctuations”. Invariants always coexist with variations.

This study used the and invariants variation approach of self-organized complex
systems for examining the effects of the crisis and its factors and for examination the
multifaceted impact of organization innovation or “closing organizational
technologies”. Up to our point of view, “closing technologies” can be broadly divided
into two groups: technologies proper, such as cold nuclear fusion, which, due to their
innovativeness, make previously existing technologies unnecessary or “close” them as
incomparably less effective. And the other group is organizational “closing”
technologies related to management, vertical and horizontal integration, creation of
new institutions and instruments capable of influencing global economic security. For
example, such institutions are the World Bank, the Federal Reserve System, the World
Monetary Fund, the WTO, the WHO and other similar organizations and agreements.
In the context of global changes and the formation of new horizontal connections in
order to improve management efficiency and reduce transaction costs in the economy
(in development of the theories of such Nobel laureates as Elinor Ostrom and Ronald
Coase), new institutions arise, such as BRICS and related new structures, whose
activities will compete with existing institutions and influence the state of economic
security in the world. Also, the system of new horizontal links will influence the
possibilities of crisis transfer (Sukhorukov, 2004) and, accordingly, will have a
positive effect on reducing transaction costs in the global economy. With current
anti-crisis management, it is necessary to pay special respect to the targeted and
systemic actions of countries that have interests in Ukraine and will promote
expansion in our market. Extended edges to increase your economic security and
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consolidate competitive advantages create a “transfer crisis” by A. Sukhorukov
(Figure 1). Transfer crises are ensured by offensive mechanisms: pressure through
international financial organizations; export of old products and technologies;
unscrupulous behavior of foreign investors; extraction of natural resources; polishing
of unprotected intellectual products; disparity in trade in high-tech goods;
discrimination in foreign trade; provoking financial crises (Sukhorukov, 2009).

15
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Figure 1. Crisis Transfer (pace % to the previous year).

According to the authors of the article, counteracting the transfer of the crisis is
possible on the basis of organizational innovations, which include the formation of
various horizontal links (Ostrom, 1989) in the system of global economic security and
the creation of new international institutions (Ostrom, 1990) with planned properties
of ensuring stability, reducing transaction costs (Coase, 1995). and de-shadowing
(Soto, 1989). Such institutional formations and organizational innovations can be
classified as a group of “closing organizational technologies.” This, in turn, can
become the basis for de-shadowing the economy (Denysenko and Breus, 2014) and
reduce the cost of using the market mechanism (Arrow, 1995; Nort, 1997).

According to the theory of self-organization and harmonious development of
systems (Soroko et al., 2018) and its economic interpretation (Yegorova-Hudkova,
2014), monetary units (invariants-variations approach) used in settlements are
replaceable instruments, depending on the state and scale of the economic system that
issues them; on the provision of this system with its own resources, on the availability
of an effective production base, and other invariants and variations. See Table 1. New
monetary units, traditional and digital, can become instruments for ensuring new
horizontal links. The following paragraphs describe the research design, data
collection methods and analytical approaches taken to comprehensively examine the
impact of the current global economic crisis worldwide.
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Table 1. The invariants and variations of the economic security system of the state.

The invariants of the economic security system of the state The variations of the economic security system of the state
1. Share of state property 1. Monetary unit

2. Internal market 2. Quality of management

3. Technological structure 3. Market transparency

4. Gross domestic product 4. Openness of the economy

5. Unemployment 5. Raw material export

6. Inflation 6. High-tech export

7. Transaction costs 7. Import substitution

8. Demographic security 8. Budget benefits

9. Education system 9. Salary arrears

10. Health care system 10. Deficit of funds of the pension fund

11. Food safety 11. Debt from utility payments

12. Financial security 12. Loan interest rate

13. Foreign debt 13. The level of monetization of the economy

14. Depreciation of fixed assets 14. Digitization of the economy

15. Tax system 15. Participation in international financial institutions
16. Shadow economy 16. Participation in TNC

17. Share of added value in finished products 17. Participation in strategic alliances and partnerships

2.1. Research design

The research design was crafted to provide transdisciplinary approach and
invariants variation approach of self-organized complex systems for examining the
effects of the crisis and its organizational factors and influence to sustainability of
economic system.

Table 2. Expenditure structure according to the state budget of the USSR (billion rubles in comparable prices).

Avrticles of expenditure Size ~ Period A 1964 Period B 1965 1966 1967 1968 1969 Period C 1983 1984 1985 1986 1987
National economy 45.0 452 44.8 44.4 46.6 46.1 59.7 60.1 60.4 60.5 60.2

Soc.cult. activities 38.2 39.940.4 40.6 38.8 39.1 34.434.2 33.6 33.834.2

Defense 155 13.713.413.7 133135 5149524949

Management 1,3 1214131313 0.80.80.80.80.7

H Indicator 0.774 0.758 0.761 0.761 0.756 0.758 0.624 0.620 0.623 0.618 0.617

Measure node H 0.778 (k = 6) 0.755 (k =5) 0.618 (k=2)

The sustainability of an economic system can be assessed in various ways: based
on the analysis of macroeconomic indicators (1); based on the calculation of the
relative information entropy indicator (2), which is an integral indicator and
characterizes the state of the system as a whole. See Equation (1) by Shennon (1948)
and Table 2 by E. Soroko. Also, if the calculations are large enough and the system
has the property of stability, then graphically we can obtain an image of the Lorenz
attractor (3) (research by Stefania Vitali, James B. Glattfelder, Stefano Battiston). See
Figure 2. The next option for assessing the state of the system is to compare its
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characteristics with the values of fractal-cluster constants (4) (Burdakov and Volov,
2015). (The basis of the analysis proposed in p. 2, 3 and 4 are the universal
mathematical constant - the Phidias number (golden section) and its derivatives).

Figure 2. Lorentz attractor.

2.2. Data collection

The data for the article were collected on the basis of statistical materials
presented in scientific publications, monographs, journals, analytical collections of
authorized organizations, as well as analytical reviews presented on the Internet.

2.3. Analytical approach

Based on the main objectives of our study, which are to analyze the invariants
variation of self-organized complex systems (Soroko et al., 2021) we study the most
important invariants and variations, the state or change of which can influence the
change in the level of economic security of the countries of the world. The set of
invariants can be supplemented on the basis of innovative changes occurring at the
meso-level, both theoretical and practical. For example, the discovery of a new
attractor regarding the organization of systems and the design of their properties, the
introduction of new theoretical areas of system design based on econophysics,
tribophatics, digitalization, blockchain, cibermoney and other innovation etc. Sa
result the variations can change constantly. The concept of innovative development,
the change of the “dominant truth” (Sorokin, 1957), the transition to a new
technological order is associated with such a phenomenon as “closing technologies”,
which can become the core of a new technological order or structure. And if earlier
“closing technologies” were developed mainly in the military-industrial complex and
related industries, now organizational technologies can be classified as such. For
example, technologies that change the existing banking system and almost
completely replace it.

The generalization and systematic analysis of the theoretical and
methodological foundations of the theory of security science in connection with the
provisions of the theory of synergy provide the opportunity to improve some
provisions of the theory of security science itself, since ignoring the
invariant-variational structure and the ineffectiveness of existing institutional
intervention are the main factors of the inability to minimize structural and
functional instability and as a result to counteract the emergence and spread of crisis
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phenomena, the transfer of the crisis and the shadowing of the economy
(‘Yehorova-Hudkova, 2021).

For example, the transdisciplinary approach in management as a basis for
countering the crisis can be traced on the example of the activities of TNCs. The
analysis of the activity of TNCs shows that they are less affected by the crisis than
any other integrated hierarchical structures, they increase the pace of production the
fastest even in crisis conditions, they increase the innovative level of production at
the fastest pace and have a high level of financial stability (Vitali etal., 2011). All
signs of self-organization and self-harmonization are present.

3. Results and discussion

Regarding the above, we believe that the any complex economic system or
super system as open system can be structurally represented as a set of invariants and
variations.

Let’s consider the proposed version of the composition of the set of invariants
and variations of the economic security system of the state, which is justified on the
basis of the analysis of the legislative environment, official information sources,
statistical reporting regulations and scientific literature on the theory and practice of
security studies.

According to Shannon (1948), the assessment of the state of the system with
self-subordination properties can be determined by calculating the relative
information entropy an integral indicator, the values of which mathematically
correspond to the generalized golden sections or unit fractions. Entropy becomes an
expression of the amount of information related in the distribution of system
components. Normalized to a unit, that is, taken to its maximum value, it can be
calculated as:

n

_ 1

H=——10ganilogpi 1)
1=

where n is the number of system components

The ontological status of the measure and information entropy, the nodal value
of which corresponds to the best options for solutions or optimization, ensuring the
stability of the system based on the principle of diversity, should be carefully studied
on the example of various economic systems, including the system of economic
security of the state.

The principle of diversity entered science through the concept of information. In
1948, C. Shannon and U. Weaver developed an information-theoretic basis for
assessing system diversity, the concept of “information”, if used in a broad sense,
successfully replaces such definitions as “amount of diversity” or “specificity”.
Speaking about the stability of complex systems, it should be noted that this implies
non-equilibrium stability. This is inherent in all systems in which some exchange
processes take place on a permanent basis (in stationary mode), as a result of which
its structural and functional renewal takes place. In stationary conditions, the
increase in entropy reaches a minimum in it, and the increase in the degree of
organization redundancy increases to the maximum. Being a measure of chaos,

10
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structural diversity, the maximum of which is reached at H= 1 in the state of
equilibrium of the system (that is, when the weights pi of its structural components
are equal), it is additional to the measure of organization, order, uniformity R and
MecTo aasa popmy.srsatisfies the law of conservation together with it: H + R = 1.

According to Prigozhin’s theorem, outside the equilibrium of the system,
entropy can reach a minimum increase, and its antipode R a maximum, (Prigozhin,
Stangers, 1994). Speaking about the stability of complex systems, for example, the
system of economic security of state (SESS), it should be noted that this implies
non-equilibrium stability. This is inherent in all systems in which some exchange
processes take place on a permanent basis (in stationary mode), as a result of which
its structural and functional renewal takes place.

In stationary conditions, the increase in entropy reaches a minimum in it, and
the increase in the degree of organization redundancy increases to the maximum.

The process of objectively reaching the structure of the attractor of financial
assets, divided into different items of the budget, it is important to promptly and
appropriately adjust the structural and financial field associated with it teak of the
state. Let’s take a look at Table 2.

Table 2 shows how, passing through intermediate phase states, from period A
to period B, which are characterized by certain nodal values of the integral measure,
the economic system “Budget of the USSR in its expenditure part in the process of
evolution objectively seeks to find such a distribution of components for which this
measure is equal to the nodal value of 0.618 (Phidias figure or Golden Section). It is
the most natural since it satisfies the Euclidean metric. Note that the specific weight
of the structural dominant of the distribution “Expenditure on the national economy”
also approaches this nodal value.

In natural systems, the self-organization of complex systems occurs in the form
of self-harmonization, for example, the phyllotaxis system, as statistically and
spatially distributed, where measure nodes, generalized golden sections visually
reveal the properties of the attractor.

To illustrate the structural dynamics of society, in which the golden ratio
naturally and objectively reveals its attractive properties, let’s take an example from
the economic situation of the USA (Table 3).

Table 3. Structural transformations of the US economy and the evolution of its integral characteristic - relative
entropy.

Number of employed, %

Informational entropy H as integral measure

Year

Agriculture

Material production Service sphere** Unemployed Actually/ (canon attractor)

The period of the Great Depression

1929
1931
1933
1934
1940

211
20.3
195
18.9
17.0

38.7
31.0
26.9
29.2
335

37.1 31 0.845
329 15.8 0.967
289 24.7 0.993 (max)
30.3 21.6 0.986
35.0 145 0.949

11
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Table 3. (Continued).

Number of employed, %

Informational entropy H as integral measure

Year

Agriculture

Material production  Service sphere** Unemployed Actually/ (canon attractor)

The period of the 2nd World War and the post-war years

1942 153 37.8 42.5 4.4 0.834

1943 141 35.8 48.4 1.7 0.769

1944 136 341 51.3 1.0 0.741

1948 123 39.6 44.4 3.7 0.799 (0.797)
1951 10.5 395 46.8 3.2 0.771 (0.778)
1954 94 375 47.7 54 0.794(0.797)
1955 9,6 38.2 479 4.3 0.779 (0.778)
1958 8,0 36.9 485 6.6 0.794 (0.796)
The period of the beginning of economic growth

1962 6,8 36.7 51.1 5.4 0.758 (0.755)
1965 5,7 36.4 53.5 4.4 0.724 (0.725)
1968 4,7 34.4 574 35 0.683 (0.682)
1973 38 32.6 58.8 4.8 0.684 (0.682)
1978 3.3 30.3 60.4 6.0 0.684 (0.682)
1980 31 28.7 61.2 7.0 0.687 (0.682)
1984 29 27.6 62.1 7.4 0.683 (0.682)
The period of stabilization of economic growth

1988 2,6 255 66.5 5.4 0.629 (0.618)
1989 25 24.8 67.5 5.2 0.618 (0.618)
1994 2.6 225 68.9 6.0 0.617 (0.618)

* Includes: industry, mining, construction, etc.
** Includes: service industry, finance, insurance, home ownership, trade, transportation, public housing,
state and federal services, military.

The Table 3 shows that during the Great Depression, the indicator the relative
entropy of a given distribution of structural groups of living labor was the closest to
unity, since the structure was characterized by the maximum proximity to the
equality of weights of its components, which corresponded to the minimum of
functional, production potential, and therefore and maximum chaos engulfed the
society (Soroko, 2019).

War years (1941-1944) although the economy is progressing, but it is
ambivalent, with jumps “back and forth” at a rather low economic potential and the
level of exchange in society as a social organism. It is still deeply disharmonized: the
relative entropy, as an integral characteristic of its structure, gravitates towards the
antinodes of measures far from the optimum from the invariant of 0.618.

In the post-war years (1948-1958), the social organism of American society is
in a state of “cold war” and “trembles”. The economy is structurally and functionally
still ambivalent. It alternately experiences jumps of growth and loss of quality,
moving back and forth, then falling behind, then moving forward in a chain of
constant oscillations, quantized. The next decade, from the beginning of the 60s, is a
clear progressive growth, a chain of quantized transitions from one level of intensity
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of its vital manifestation to another, higher one. From 1968 to 1984 staying in a
steady state, which is characterized by the penultimate in the series, the pre-optimal
node of the measure 0.682 (Golden Section). And, finally, since 1988 the acquisition
of an evolutionarily mature state of harmony with maximum opportunities for
revealing one’s own potential and the flow of exchange processes in an effective
functional mode.

Calculations confirm the value of the integral indicator, information entropy, as
a node of measure.

Complex dynamic systems are divided into dissipative and conservative systems
and systems with mixed dynamics (Yehorova-Hudkova, 2021). A dissipative system,
for example the system of economic security of the state, is characterized by the
existence of a strange attractor (invariant) in it, which gravitates to a closed invariant
set that lies and absorbs it in the phase space of the system inside the region, which
includes all trajectories that cross its boundaries. The basis of the functioning of a
dynamic system is feedback and multiple repeatability. The result of the functioning
of such a dynamic system is a fractal (Soroko et al., 2018).

In 1963, E. Lorentz discovered an attractor, later named after him, which can be
an example of a model of dynamic chaos. It is called the strange Lorentz attractor. Any
complex economic system, including a hierarchical system of economic security, is
open and moves towards an increase in entropy or an increase in the degree of chaos. If
the functioning of the system becomes unmanageable, the conditions for the
emergence of crisis situations are formed. Knowing the system parameters and
managing them, you can take measures to return the system to normal mode. Attractor
is also understood as the aspiration of the system to a relatively stable state in the
phase space (Lorenz, 1995).

The model is described by a system of three differential equations. Graphically,
the display has the shape of a butterfly (Figure 2).

According to the point of view of Kurdyumov and Knyazeva (2005), the
attractor in synergy indicates a stable structural and functional state of the system. At
the same time, the entire set of trajectories of the developing system will tend to this
steady state, or structure. “Strange attractor the Lorentz attractor is most
characteristic of self-organizing systems. Such attractors have a prognostic horizon
or corridor with a period of prediction of system behavior. The space of the strange
attractor has a fractal structure and this also extends the possibilities of prediction
(Lorentz, 1995). Strange attractors are described by irrational numbers, or Fibonacci
numbers, which is a manifestation of the Golden Ratio. Strange attractors exist as a
result of the existence of “negative” and “positive feedback” in the system. When the
system states are characterized by strange attractors, it becomes impossible to
determine their position and behavior at each given moment, although one can be
sure that the system is in the attractor zone and harmonization are present.

In 2011, researchers from the Department of System Design at the University of
Zurich published a unique study of the structure of the Transnational Corporation
(TNC) control network and its impact on the world market. The researchers found
that TNCs form a giant “tie” structure, and that much of the control is vested in a
small, tightly knit core of financial institutions. The study was started with a list of
43,060 TNCs, the resulting TNC network includes 600,508 nodes and 1,006,987
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ownership links. The network consists of many small connected components, but at
most 3/4 of all nodes contain the leading TNCs with an economic value that accounts
for 94.2% of the revenue from the total number of operating TNCs (Vitali et al.,
2011).

The largest number of relationships contains only one dominant strongly
connected component (1347 nodes). Thus, the TNK network has a “bow tie”
structure. The researchers found that only 737 top owners accumulate 80% control
over the value of all TNCs.

The study found that almost 4/10 of the control over the economic value of the
world’s TNCs is exercised through a complex web of ownership relationships by a
group of 147 TNCs, which basically have almost total control over the network.
Thus, the core’s top owners can be seen as an economic “super-entity” in a global
network of corporations. An important additional fact at this point is that % of the
core are financial intermediaries.

The “strange Lorentz attractor” (Lorentz ,1993) was obtained by the researchers
as a characteristic of the TNC network as a complex open nonlinear system.
(Attractor is directing of the system to the relatively stable state in phase space).

From the point of view of the theory of synergy, this axiomatically confirms the
presence of self-organization processes in the economic system of TNCs and the
many proportions of the golden section in the economic relations of the system of
interaction of TNCs with their core.

With the help of calculation algorithms of the strange attractor, science is able
to describe a lot of phenomena, including the phenomena of “closing technologies”,
organizational and technical etc.

In continuation of replenishing the set of tools of the invariants-variations
approach and new methodology of nature-like management, it is necessary to present
the discovery of Burdakov and Volov (2015), according to which, in any complexly
organized system, as in an organism, regardless of its subject specifics
technical-technological, biological or social the internal load of the processes of
resource life support is a self-similarity, has a fractal nature based on the invariant of
the golden section. The authors singled out a fundamental set of indicators of the
functioning of a complex system, which, thanks to exchange processes, is a stable
and cyclical organism that renews itself. These indicators are combined in the form
of five clusters and a subcluster (see Table 4):

1. Energetic (38%)

1.1. Energy resources of the body (14.44%)

1.2. Energy supply of transport (10.26%)

E 1.3. Energy protection (safety) of the body (6.08%)

1.4. Energy supply of production functions (4.94%)

1.5. Power supply of informatics (2.28%)

2. Transport (27%)

2.1. Transport resources of the body (7.29%)

2.2. Energy transport (10.26%)

T 2.3. Transportation security (4.32%)

2.4. Production transport support (3.51%)

2.5. Transport support of informatics (1.62%)
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3. Security (16%)

3.1. Resources for ensuring the safety of the body (2.56%)

3.2. Transport safety (4.32%)

3.3. Security of body energy (6.08%)

3.4. Production safety (2.08%)

3.5. IT security (0.96%)

4. Production (13%)

4.1. Production resources of the body (1.69%)

4.2. Production maintenance of transport (3.51%)

P 4.3. Production (technological) protection (2.08%)

4.4. Production support (maintenance) of the energy industry (4.94%)
4.5. Production support of informatics (0.78%)

5. Informational (6%)

5.1. Information resources of the body (0.36%)

5.2. Transport information support (1.62%)

5.3. Information Security (0.96%)

5.4. Production information support (0.78%)

5.5. Information provision (maintenance) of the energy industry (2.28%)
Accordance to Burdakov and Volov (2015) these clusters characterize the

distribution of resources in complex systems as organisms (including biological,
technical-technological and social systems) according to the following fundamental
categories or positions: Energy (E) Transport (T) Security (B) Production (P)
Information (1).

For example, for a social organism, the structure of energy resource costs (E) in

percentage terms looks as follows:

Information provision of energy (2.28%)

Production service of energy (4.94%)

Ensuring security of energy (6.08%)

Transport energy maintenance (10.26%)

Energy resources, i.e., water, light, heat, food, fodder, electricity, oxygen, motor

fuel, fuel for thermal power plants, nuclear power plants, etc. (14.44%)

Energy supply of transport and exchanges (10.26%)

Energy supply of security (6.08%)

Energy supply of production (4.94%)

Energy supply of informatics (2.28%)
If we sum up all these values, the result will be 61.56 (%) or Phidias
constant and it’s confirmed the hypothesis of possibility to project the stable
economic systems with self-organizational and self -harmonization qualities
(Yehorova-Hudkova, 2021).
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Table 4. Matrix of fractal-cluster relationships of a social organism.

Re =38%

Rt =27%

Rs =16%

Rp=13%

Ri= 6%

R =100%

Re =14.44%

Energy resources (water,
light, heat, food, fodder,
electricity, motor fuel,
oxygen)

Ret = 10.26%
Energy supply of transport

Pess = 6.08%
Energy supply security

Resp = 4.94%
Energy supply production

Resi = 2.28%
Energy support of
informatics

Re = 38%

Rte =10.26% Rse = 6.08% Res =4.94% Pis =2.28%
Transport service of the  Ensuring energy Production support of  Information support of
energy industry security energy energy industry

= 0, = 0, it = 0,
Rit = 7.29% Rest = 4.32% Rpt = 3.51% Rit=1.62%

Transport resources (all ~ Production support of Information provision

Production support of

types of movements and  transport and of transport and
transport and exchanges
exchanges) exchanges exchanges
Rs = 2.56% . 0
Rtss = 4.32% Security resources Rps = 2.08% Riss = 0'.96 &
. . - . Information supply
Transport supply security (army, police, health  Manufacturing security -
security
care, efc.
= 0, = 0, isp = 0,
Rtsp = 3.51% Rsp = 2.08% Rpc l_.69/o \Risp 0_.78/0
Transport support . . Production and Information supply of
. Security of production - ;
production construction resources  production.
Rtsi = 1.62% Rsis = 0.96% Rpis = 0.78% Rin = 0.36%
Transport support of Security support of Production support of ~ Resource support of
informatics informatics informatics. informatics
Rt=27% Rs = 16% Rp = 13% Ri = 6%

As a result, the entire set of indicators of the necessary (functional) resource or
“Matrix of fractal-cluster relations of the social organism” (Burdakov and Volov,
2015), is set by the following weight values for the selected factors of life support
(%): E=61.56; T =26.19; B =8.64; P = 3.24; And = 0.37. The relative information
entropy calculated from these specific gravity quantities is: H = (0.2987 + 0.3509 +
0.2116 +0.1111 + 0.0207)/log5 = 0.617—Phidias figures.

Let us consider BRICS as an institution of horizontal connections or a “closing
organizational technology” for the development of the global economy and
counteracting the transfer of the crisis.

Quantity of countries-members are 9, quantity of candidate for membership —
12 (on 24 October 2024).

Total GDP more than a third part of the world’s GDP.

Population 45% of world population

Reserves 45% of world oil reserves

In the context of favorable development of the BRICS project and digitalization
of the economy, it is quite possible that a new variation, a new monetary unit, will
emerge.

4. Conclusion

The Phidias number constant (golden section) and its mathematical derivatives
are related to structural invariants, attractors, which should be oriented when
designing artificial supersystems and their components. The stages of the
supersystem design methodology can be as follows:

1) Assessment of the status of the system (for example the system of economic
security of the state, the system of the interstate alliance, for example, BRICS, etc.).

2) Evaluation of the time interval between the occurrence and satisfaction of the
need (in the creation of a specific system).
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3) Assessment of the structural and functional state of the existing system or
forecasting of the parameters of a sustainable system being created.

4) Assessment of the level of vertical integration of business in terms of
industries and sectors of the economy and the share of added value in GDP for the
countries of the system that plan to join the alliance;

5) Assessment of the development of the system of horizontal connections in
the countries of the alliance and the institutional state of the countries;

6) Assessment of the level of transaction costs for countries of the system that
plan to join the alliance;

7) Comparison of evaluation results with attractors representing a recurrent
series of golden ratios: 0.500 ...; 0.618 ...; 0.682 ...; 0.725.

8) Control of reliability and viability of the system (estimation of deviations).

9) Entropy testing of the system (relative information entropy calculation) for
countries planning to join the alliance

10) Formulation of the system restructuring (reengineering) project using
fractal-cluster constants if necessary.

11) Implementation of the project and evaluation of the compliance of the
designed system for structural and functional compliance with the constant of the
Phidias number and its derivatives.

BRICS is an example of a modern “closing technology” that changes the old
economic order and forms a new global economic and security system and create the
positive possibilities of social-economic development for countries and Humanity.

5. Policies suggestion

Presented below is a preliminary collection of policies that warrant
consideration:

Invest in improving digital infrastructure, including widespread internet access
and the availability of digital devices, to bridge the digital divide among students
across urban and rural areas.

Invest in improving of transdisciplinary approach and project management at
high schools and Universities. Collaborate with private stakeholders to provide
affordable and accessible technology solutions for remote learning.

Implement extensive training programs for educators to enhance their
proficiency in transdisciplinary methods, digital tools, and virtual classroom
management.
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