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Abstract: The article is devoted to the theoretical and methodological foundations and 
the mechanism of designing a sustainable system of economic security of the state 
based on the use of the theory of security science, systems, structural harmony of 
systems, transdisciplinary approach, and principles of natural management. The 
objective was to substantiate the innovative design algorithm based on the 
transdisciplinary approach and the theory of self-organization of systems. The 
methods of institutional, systemic, transactional, statistical, project analysis and 
modeling were used. The structural and functional composition of the system of 
economic security of the state as a set of invariants and variations has been developed. 
The theoretical provisions and algorithm for designing a sustainable system of 
economic security of the state are presented; the algorithm for diagnosing the state of 
economic security of the state based on the use of entropy testing of systems is 
substantiated and proposed. The applied aspect of the use of the developed theoretical 
provisions is presented in the form of a project of a number of anti-crisis measures at 
the macroeconomic level. 
 
Keywords: Economic security, Entropy’s testing, Nature-like invariants, Self-
organization, System. 
 

 
1 Introduction 
 
The system of economic security of the state is open, complex, 
non-linear, dissipative, and emergent [35; 39]. Each complex 
open system, schematically or enlarged, has three basic 
components: input - circuit of operational closure - output [45; 
48]. In the most detailed and obvious nature, the presence of this 
property can be observed in nonlinear or non-Gaussian systems 
with the properties of self-organization and self-harmonization. 
Operational closedness is a system property that affects the 
behavior of the system as a result of the interaction of the 
network of circuit processes; the action of these processes in the 
circuit forms the emergence of superproperties or the effect of 
emergence, or the synergistic effect [11; 13]. The property of 
operational closure is the most important and interacts with the 
properties of self-organization and self-harmonization. Together, 
these three properties ensure the stability of the system and its 
viability to changes and various kinds of bifurcations for the 
period between these bifurcations and changes in the state of the 
system and its transition to a new level. In crisis periods, there is 
a need to measure and assess the state of the system, which is 
practically impossible to do with the help of ordinary indicators 
[36; 37; 45]. 
 
According to K. Shannon, 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 fractions of a unit [5; 23]. 
Generalized golden intersections or special points of multiple 
relations of entropy and its antipode, redundancy, or measure of 
organization, measure of uniformity, when entropy is a measure 
of diversity, beyond equilibrium - the diversity of the limited [7, 
16, 32, 33] - act as measure nodes or invariants or attractors of 
the system. 
 
2 Method 
 
One of the most important properties of a system is integrity. 
Interrelated integral systems of objects form a supersystem [30; 
39]. Common features for integral systems are their 
proportionality, harmony, determined by measure or 
proportionality. Ignoring measure (commensurability) as the 

most important characteristic of systems or integral objects leads 
to distortions in science and practice, provoking the emergence 
of disproportions and crisis situations [45]. 

The loss of the properties of the integrity of the system, which is 
based on structural commensurability in all aspects of the social 
and economic life of society, does not allow achieving its 
systemic quality. The one always consists of two opposites. “If 
one of the opposites is probability, then the other is 
improbability; one of them is a measure of chaos, the other is a 
measure of order; one is a measure of diversity, the other is a 
measure of uniformity, and so on. When opposites are 
measurable, they have their own quantitative measures, are equal 
to A and B, then they satisfy the law of conservation in the 
process of striving for a single measure: A + B = 3, or in a 
relative, weighted form: A + B = 1 (the unit interval is an 
isomorphic image of a real numerical half-line)” [25; 26; 27]. 

Thus, there are two measures in the dynamic space of a unit 
interval: 

dt
dA

A
1

 

and 

dt
dB

B
1

  (1) 

According to Lebesgue's theorem [20], if two measures are given 
in some domain, then they are multiples. This fact is well known 
from everyday life: kilograms and tons, minutes and hours, 
dollars and cents, etc. In this case, this means that, depending on 
which of these measures is taken as the standard (unit of 
measurement), one of two equations will be possible, or, where 
the multiplication factor, according to its definition, is a natural 
number: 1, 2, 3,…. As a result, according to the previous 
relation, we have one of the equations, or the roots of this 
equation obtained at natural values of k - they are called 
generalized golden sections. They are the quantitatively 
expressed nodes of the measurement line projected on a single 
interval: 0.5000 ...; 0.6180 ...; 0.6823 ...; 0.7245, 0.825 ... [15, 
48, 16, 17]. 

The roots of the opposite content, i.e., the most distant from 
them, obtained at half-integer values of the parameter k = 3/2; 
5/2; 7/2, ... can, by analogy with such points, be called antinodes 
of measure: 0.5698 ...; 0.6540 ...; 0.7053 [32]. 

The first, measure nodes, are attractors for integral indicators of 
systems, in particular, for relative information entropy as a 
measure of the state of any structurally complex system. These 
values are the basic characteristics of non-equilibrium stable, 
stationary states of complex systems that self-organize and 
evolve beyond their equilibrium, where this indicator is relative 
entropy, equal to 1. 

The measure of the amount of information contained in an event, 
as shown by R. Hartley [11], is the logarithm of the probability 
of this event, which is taken with the opposite sign: - log p. But 
the logarithm of the improbability of this event can also be a 
measure: - log (1- p). 

From the multiplicity of these measures, log (1- p) = k log p, the 
equation follows: p k + p - 1 = 0. Its roots: 0.500; 0618 ...; 0.682 
..., when k = 1, 2, 3, ... and are nodes of measure, where p are 
generalized golden sections. If the state of the system for which 
the value of the integral measure coincides with these nodes, 
then the increase in chaos is minimal and there is maximum 
increase in organization, order, structural harmony, and system 
quality. When the state of the system for which the integral 
measure takes a value corresponding to the antinodes (which are 
indicators of such states where the system properties of objects 
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are manifested in the minimum possible forms), there is a 
maximum increase in dissipation, dynamic chaos. 

Entropy becomes an expression of the amount of information 
related in the distribution of system components [23; 24]. 
Normalized to a unit, i.e., taken to its maximum value, it takes 
the following form: 

i
n

i
i pp

n
H log

log
1

1
∑−=
=   (2) 

where n is the number of system components. 

As a measure of chaos, 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

H

 of its structural components 
are equal), it is additional to the measure of organization, order, 
uniformity R and satisfies the conservation law together with it: 

 + R = 1. 

According to the theorem of Prigozhin [26], beyond the 
equilibrium of the system, entropy is able to reach a minimum of 
production (increase), and its antipode R - a maximum: 

0)( 1 =dt
Hd

Hdt
d

and accordingly 
0)( 1 =dt

dR
Rdt

d
. According to the 

condition of multiplicity of relative measures, dt
Hd

Hdt
dR

R k 11 =
, 

R = H k

H
, which in combination with the conservation law gives a 

generator of measure nodes : H k H +  – 1 = 0. This is the 
same equation as above, but already for the integral Measure, as 
the average relative to the statistical set of probabilities, which is 
able to express both the level of intrastructural diversity and the 
level of intrasystem chaos. 

According to Ziegler's principle, beyond the equilibrium of the 
system, the production of entropy in it is maximized. Attractors 
and distractors of non-equilibrium states of the system are nodes 
and anti-nodes - indicators of the states present in any of the 
systems regardless of their scale and specific real specificity in 
the process of self-organization or evolution [32; 33], and the 
transition between such states is quantized and fixed by measure 
nodes. 

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 [45, 46, 27; 29]. 

The principle of diversity entered science through the concept of 
information. In 1948, Shannon and Weaver developed an 
information-theoretic basis for assessing system diversity; the 
concept of “information”, if used in a broad sense, successfully 
replaces such expressions as “amount of diversity” or 
“specificity” [31]. 

Regarding the stability of complex systems, for example, the 
system of economic security of the state, it should be noted that 
this refers to non-equilibrium stability [34; 38]. 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 system reaches a minimum increase in entropy, 
and it has a maximum increase in the measure of organization - 
redundancy. “Passing through a series of intermediate phase 
states in motion to acquire the best harmonic stationary state of 
all possible, the system chooses, in the end, a structure - an 
attractor from some class (innumerable) of this kind of virtual 
structures with a nodal value of the integral measure fixed for 
each of them (the same entropy as a measure of limited 
diversity). Thereby it finds its proper level of intensity of 
exchange processes, the tension of its characteristic functional 
mode, and, therefore, - the proper type of system quality” [33]. 
 

3 Results  
 
Evidently, it is important to take into account in a timely manner 
the process of objective attraction to the structure of the attractor 
of financial funds, distributed among various items of budget 
expenditures, and to adjust the related structural and financial 
policy of the state accordingly. Consider Table 1. 
 
Table 1: Expenditure structure according to the State Budget of 
the USSR (billion rubles in comparable prices) 

A
rti

cle
s o

f 
ex

pe
nd

itu
re

 … Period А 
1964 

Period B 
1965  1966  
1967  1968  

1969 

… Period C 
1983  
1984  
1985  
1986  
1987 

Ec
on

om
ics

 … 45.0 45.2   44.8   
44.4   46.6   
46.1 

…  59.7   60.1   
60.4   60.5   
60.2 

So
cia

l a
nd

 
cu

ltu
ra

l 
ac

tiv
iti

es
 

… 38.2 39.9   40.4   
40.6   38.8   
39.1 

…  34.4   34.2   
33.6   33.8   
34.2 

D
ef

en
s

e 
… 15.5  13.7   13.4   

13.7   13.3    
13.5  

…    5.1     4.9     
5.2     4.9     
4.9 

M
an

ag
em en
t …   1.3    1.2     1.4     

1.3     1.3      1.3 
…    0.8     0.8     

0.8     0.8     
0.7 

V
alu

eĤ

 … 0.774 0.758 0.761 
0.761 0.756  
0.758 

… 0.624 
0.620 
0.623 
0.618 
0.617 

N
od

e o
f t

he
 

m
ea

su
re

 

Ĥ

 

 0.778 
(k = 6) 

0.755 
(k = 5) 

 0.618 
(k = 2) 

Source: [33] 

From Table 1, it is evident 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 spending 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. It is the most natural, as it satisfies the Euclidean metric. 
Let us note that the specific weight of the structural dominant of 
the distribution - “Expenditure on the national economy” - also 
approaches the same nodal value. In natural systems, self-
organization of complex systems takes place in the form of self-
harmonization, for example, the system of phyllotaxis, as 
statistically and spatially distributed, where nodes of measure, 
generalized golden sections visually reveal the properties of an 
attractor (for example, a sunflower flower). 

To illustrate the structural dynamics of society, in which the 
golden ratio naturally and objectively reveals its attractive 
properties, consider an example from the economic situation of 
the USA (Table 2). 
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Table 2: Structural transformations of the US economy and the 
evolution of its integral characteristic - relative entropy 
 

 Number of employed, % 
Informational 

entropy Ĥ  as 

Year Agriculture Material 
production* 

Service 
area** 

Unemplo
yed 

Integral measure: 
real 

The period of the Great Depression 
1929 21.1 38.7 37.1 3.1 0.845 
1931 20.3 31.0 32.9 15.8 0.967 
1933 19.5 26.9 28.9 24.7 0.993 (max) 
1934 18.9 29.2 30.3 21.6 0.986 

1940 17.0 33.5 35.0 14.5 0.949 

The period of the 2nd World War and the post-war years 
1942 15.3 37.8 42.5 4.4 0.834 
1943 14.1 35.8 48.4 1.7 0.769 
1944 13.6 34.1 51.3 1.0 0.741 
1948 12.3 39.6 44.4 3.7 0.799 (0.797) 
1951 10.5 39.5 46.8 3.2 0.771 (0.778) 
1954 9.4 37.5 47.7 5.4 0.794(0.797) 
1955 9.6 38.2 47.9 4.3 0.779 (0.778) 

1958 8.0 36.9 48.5 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 57.4 3.5 0.683 (0.682) 
1973 3,8 32,6 58,8 4,8 0,684 (0.682) 
1978 3.3 30.3 60.4 6.0 0,684 (0.682) 
1980 3.1 28.7 61.2 7.0 0.687 (0.682) 
1984 2.9 27.6 62.1 7.4 0.683 (0.682) 

Period of stabilization of economic growth 
1988 2.6 25.5 66.5 5.4 0.629 (0.618) 
1989 2.5 24.8 67.5 5.2 0.618 (0.618) 
1994 2.6 22.5 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. 
 

Modified by the authors according to sources: [2;33] 

From the given data, it follows that during the Great Depression, 
the indicator Ĥ - the relative entropy of a given distribution of 
structural groups of living labor - was closest to unity, since the 
structure was characterized by the maximum proximity to the 
equality of the weights of its components, which corresponded to 
the minimum of functional, production potential, and, therefore, 
also the maximum chaos that engulfed society. 

In order to overcome this situation as soon as possible and revive 
its industrial atmosphere, the USA was very interested in 
participating in the Second World War: bled by the Great 
Depression, the economy was still in a state of crisis in the early 
1940s, for more than a decade of War years (1941-1944) - 
although the economy is progressing, but 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 the measure, 
which are far from the optimum - from the invariant of 0.618. 

In the post-war years (1948-1958), the economy is in a state of 
“cold war”, structurally and functionally it is still not 
sustainable. It alternately has fluctuations of growth and loss of 
quality. The next decade, from the beginning of the 1960s, is 
characterized by progress in growth. From 1968 to 1984,  there 
was staying in a stable state, which is characterized by a pre-
optimal node of measure - 0.682. Finally, since 1988, there was 
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 Ĥ , as a node of measure. 

Speaking about the stability of complex systems, for example, 
the system of economic security of the state, it should be noted 
that the stability meant here is unbalanced. 
It is clear that the process of objective attraction to the structure 
of the attractor of financial funds, distributed among various 
items of budget expenditures, is important to control and correct 
in a timely manner, affecting the related economic, structural, 
financial, etc. state policy. Also, such an integral indicator can be 
used in the diagnosis of processes related to the management of 
business structures, even TNCs [49]. This clearly confirms the 
value of the integral indicator, information entropy Ĥ , as a node 
of measure or attractor. 
 
4 Discussion 
 
Self-organization of the system of economic security of the state 
is provided by a set of mathematical constants of a stable system, 
namely constants inherent in any natural system [12; 28; 44]. 
The hypothesis regarding the possibility of designing a stable 
system is based on primary design, or on bringing into an 
artificial system for the purpose of its redesign as a set of 
mathematical constants of living nature [45-48]. 

A comprehensive study of the phenomenon of self-organization 
of the economic security system is an actual direction of modern 
theoretical research and has significant applied value. The 
economic basis for analyzing economic security as a self-
organized system is transaction costs [7]. Namely the 
comparison of the price of legality and illegality of using the 
market mechanism initiates the possibility of improving the 
management system. 

An indicator of the presence of problems in the system of 
managing the economic system in general and the system of 
economic security of the state is the shadow economy and its 
level. Business chooses between the price of legality and 
illegality and this also belongs to the display of integrity. “The 
main features of the system, which determine its identity and 
integrity, and are not inherent to any of its components, are not 
deduced from the properties of the parts, but arise from their 
combination. This effect is called emergent” [31; 45]. 

Prof. Khitsenko defines self-organization as “Involuntary 
process of growth and maintenance of mutual coordination of 
system elements by increasing its complexity and imbalance” 
[13]. 

Prigozhin, one of the founders of the theory of self-organization, 
connected this phenomenon with the concept of dissipative 
structure - a structure that spontaneously arises in open 
unbalanced systems. Naeely the “combined actions” or coherent 
behavior of the elements of dissipative structures is the 
phenomenon that characterizes the processes of self-
organization”. Prigozhin defines self-organization as “the choice 
of one of the solutions arising at the point of bifurcation, which 
is determined by the laws of probability” [24]. Practically this is 
how other scientists described this phenomenon [35; 39]. 

The phenomenon of self-organization is related to such a concept 
as chaos or dynamic chaos [33]. Prigozhin and Stengers claim 
that “Events are a consequence of the instability of chaos” [23]; 
“Chaos” and “Matter” are closely related concepts, since 
dynamic chaos is at the basis of all sciences” [24; 25]. In the 
work of Prigozhin and Stengers, the provision about two 
different types of manifestation of a chaotic state is given, and 
namely at the micro-levels of “formalizing dynamic chaos” and 
at the macro-levels of “dissipative constructive chaos” the 
conclusion regarding the problems of reversibility and 
irreversibility is substantiated [24;25].  

- 83 -



A D  A L T A   J O U R N A L  O F  I N T E R D I S C I P L I N A R Y  R E S E A R C H  
 

 

In turn, the problem of irreversibility is related to evolutionary 
processes “Under evolutionary or irreversible processes, we 
understand those changes that, in the absence of sharp external 
perturbation influences, proceed in a certain direction and in the 
same direction” [33]; “However, the national economic process 
as a whole is characterized by ... an irreversible process of 
transition from one degree or stage to another” [2; 33]. 

The constant of the golden ratio and its mathematical derivatives 
are structural invariants, attractors that should be focused on 
when designing artificial supersystems and their components 
[12, 28, 43, 49]. The stages of the design methodology are as 
follows: 

1. Assessment of the status of the system (for example, the 
system of economic security of the state). 

2. Evaluation of the time interval between the occurrence and 
satisfaction of the need (in a specific system). 

3. Assessment of the structural and functional state of the 
system. 

4. Assessment of the level of vertical integration of business 
across industries and sectors of the economy and the share 
of added value in the gross domestic product. 

5. Comparison of evaluation results with attractors 
representing a recurrent series of golden sections: 0.500 ...; 
0.618 ...; 0.682 ...; 0.725… 0.825…. 

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

7. System entropy testing (relative information entropy 
calculation). 

8. Formulation of the system restructuring (reengineering) 
project. 

9. Implementation of the project and assessment of 
compliance of the designed system for structural and 
functional compliance with the constant of the golden ratio 
and its derivatives [45; 49]. 

The economic cenosis model corresponding to the biological 
cenosis model was developed by V.V. Fufaev [8]. Its essence 
consists in the analysis of regularities for various business forms: 

1. A list of all types of activities is drawn up based on a 
sample of organizations of a separate economic cenosis. 

2. According to the list, drawing up a listing of organizations 
with the same main type of activity is carried out. 

3. Activities represented in this sample by the same number 
of organizations are grouped into castes. 

4. Castes are placed in order of decreasing number of types of 
activities in them, as a result of which the distribution of 
types of activities is obtained according to repetition. 

To diagnose the state of economic cenoses (as well as other 
types of formations) on the subject of “norm-pathology”, the H-
distribution by B.I. Kudrin [18; 19] is applied. In addition, in our 
opinion, the diagnosis of “norm – pathology” can be performed 
using a recurrent series of golden sections - where the nodes of 
the measure characterize the norm, and the antinodes define 
pathology. 

In continuation of replenishment of the set of tools of nature-like 
management methodology [12, 28, 40], it is necessary to present 
the discovery of V.P. Burdakov and V.T. Volov, according to 
which, in any complex-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 self-similarity, has a fractal nature based 
on the invariant of the golden section [3, 21, 22, 46]. 

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 actually renews 
itself. These indicators are combined in the form of five clusters 
and subclusters: 

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. Transport provision of energy sector (10.26%) 
T 2.3. Transport provision of security (4.32%) 
2.4. Transport support of production (3.51%) 
2.5. Transport support of informatics (1.62%) 
3. Protective (16%) 
3.1. Resources for ensuring the safety of the body (2.56%) 
3.2. Transport safety (4.32%) 
B 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) ensuring of 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%) 
I 5.3. Information provision of security (0.96%) 
5.4. Information provision of production (0.78%) 
5.5. Information provision (maintenance) of the energy industry 
(2.28%) 

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 (I) [2]. 

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%) = 
61.56 (%). 

As a result, the entire set of indicators of the necessary 
(functional) resource or the “Matrix of fractal-cluster relations of 
the social organism” [3], is given by the following weight values 
for the selected factors of life support (%): E = 61.56; T = 26.19; 
B = 8.64; P = 3.24; I = 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. 

Also, when designing stable systems, namely, the system of 
economic security of the state, the mathematical law of 
elementary synthesis proposed by V. Vladimirov should also be 
taken into account. 

The golden ratio corresponds to the maximum entropy (degree of 
chaos), occupying the place of the arithmetic mean (d = 0.5h) of 
two extreme, ordered processes: bisection (d = 0) and reduction 
(d = h). 

The evolution and self-organization of viable systems is 
characterized by increasing the number in unequal portions with 
ratios proportional to the golden constant. Natural and human-
induced processes of cumulative accumulation and systemic 
transformations are viable only if they correspond to the 
harmonious golden ratio, a special case of which is the classical 
golden ratio. 

Vladimirov [43] expanded the very concept of the golden ratio: 
“if the difference d=b–a is equal to half of the harmonic mean h, 
or if b/a=F, then Whole, More, and Less are necessarily 
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connected by the golden ratio. The recurrent ratio of the golden 
section is not only fn+2=fn+1+fn (h=2), but also any other 
equation of the type fn+2=(0.5h)fn+1+(0.5h)2fn. For example, 
fn+2=2fn+1+4fn; fn+2=1.5fn+1+2.25fn; fn+2=10fn+1+100fn

Vladimirov proposed the law of elementary synthesis: “a system 
synthesized according to the law of recursion has maximum 
entropy and dynamic stability in the case when it has a 
differential equation of the harmonic golden ratio as a 
mathematical model. Only a special case of this mathematical 
model is widely known - the Fibonacci equation” [43]. 

 is 
also the equation of the golden section, but for other values (4; 3; 
20) of the harmonic mean h”. 

 
5 Conclusion 
 
The stability of any system, in that case the system of economic 
security of the state, its ability to self-organize and self-
harmonize in conditions of change, as well as the arising of 
emergent properties in the contour of the operational closedness 
of the system is determined by its structural proportions. The 
structural harmony of the system and its superproperties depends 
on the balance of invariants and variations in its structure. The 
invariants of the system, or attractors, are the mathematical 
constants that form the above-mentioned properties. The 
universal mathematical constant of any system with the 
properties of self-organization and self-harmonization is the 
Phidias number, or the constant of the golden ratio. The more 
proportions of the golden ratio and its derivatives the system 
contains, the more viable it is. At the same time, the level of 
system redundancy is also optimized.  

The assessment of the state of a system with the properties of 
self-subordination according to K. Shannon can be determined 
by calculating the relative information entropy - an integral 
indicator, the values of which mathematically correspond to the 
generalized golden sections or fractions of a unit. 

Nodes measure the recurrent series of golden sections, - namely 
0.5000 ...; 0.6180 ...; 0.6823 ...; 0.7245, 0825 ... , are attractors 
for integral indicators of systems, in particular, for relative 
information entropy as measures of the state of any structurally 
complex system. These values are the basic characteristics of 
non-equilibrium stable, stationary states, self-organizing and 
evolving complex systems beyond the equilibrium of the latter, 
where this indicator, the relative entropy, is equal to 1. 

Entropy becomes an expression of the amount of information 
related in the distribution of system components. Normalized to 
unity, that is, taken to its maximum value, 

i
n

i
i pp

n
H log

log
1

1
∑−=
=  (3) 

where n is the number of system components 

Being a measure of chaos, 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 together with it satisfies the law of 
conservation: H + R = 1. 

The hypothesis regarding the possibility of designing a stable 
system is based on the primary design, or on bringing into the 
artificial system for the purpose of re-designing the set of 
mathematical constants of living nature. 

A comprehensive study of the phenomenon of self-organization 
of economic security is an actual direction of modern theoretical 
research and has significant applied significance. 

The economic basis for analyzing economic security as a self-
organized system is transaction costs [7]. Namely the 
comparison of the price of legality and illegality of using the 
market mechanism initiates the possibility of improving the 

management system. An indicator of the presence of problems in 
the system of managing the economic system in general and the 
system of economic security of the state is the shadow economy 
and its level. Business chooses between the price of legality and 
illegality and this also belongs to the display of integrity. 

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 stages of the diagnosis and design methodologies are as 
follows: 

1. Assessment of the status of the system (for example - the 
system of economic security of the state). 

2. Evaluation of the time interval between the occurrence and 
satisfaction of the need (in a specific system). 

3. Assessment of the structural and functional state of the 
system. 

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; using a coenological 
approach. 

5. Comparison of evaluation results with attractors 
representing a recurrent series of golden sections: 0.500 ...; 
0.618 ...; 0.682 ...; 0.725, ..0.825. 

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

7. System testing: entropy (relative information entropy 
calculation), for compliance with fractal-cluster constants 
and the law of elementary synthesis. 

8. Formulation of the system restructuring (reengineering) 
project. 

9. Implementation of the project and assessment of 
compliance of the designed system for structural and 
functional compliance with the constant of the golden ratio 
and its derivatives. 

 
The methodology formulated by the authors is innovative in 
terms of tools of analysis and synthesis. Its implementation in 
the practice of management and practical use (for example, in 
crisis conditions) will contribute not only to the diagnosis of the 
state of the economic security system of the state and its 
components, but also to the development of various target 
contours according to the principle of “security-danger” in 
relation to the components of the system. Also, the 
implementation of the methodology can initiate the direction of 
conducting research on how to design a sustainable system of 
economic security of the state - as a component of a hierarchical 
system of economic security, or as a network of economic 
security. A logical and structural approach to project 
management should be a working tool when developing such a 
project. 
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