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Abstract. The problem of landfills is one of the most important and
urgent among the problems of environmental pollution. This issue needs
an immediate solution not only in Ukraine but all over the world. Every
human home accumulates a huge amount of unnecessary materials and
products, from old newspapers and magazines, empty cans, bottles, food
waste, wrappers and packaging, to broken dishes, worn clothes and broken
appliances or office equipment. Every day we are forced to deal with
waste: at home, in the environment). Everywhere we are surrounded by
papers, plastic wrappers, glass, cellophane, etc. Today, taking into account
the environmental factor is a necessary condition for the integration of the
Ukrainian economy into world economic processes in order to ensure its
competitiveness. Ukrainian enterprises face an important issue of the need
to understand environmental prioritiesin the implementation of production
and economic activities. That is why the introduction of new technologies,
improving environmental culture, compliance with generally accepted
environmental standards, the search for effective tools for environmental
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and economic management of enterprises, territories and regions is a
necessary component of future sustainable development. In turn, the practical
implementation of the principles of environmentally sustainable development
of economic, socio-economic systems necessitates the improvement of
methods, methods and tools of production organization based on the greening
of the logistics management system. It has become clear that the economy
needs to be reorganized so that human industrial activity is fully integrated
into an efficient environmental infrastructure. Thus, the study of the process
of transport waste management in Ukraine and the world is relevant today.
Transport infrastructure includes railways, trams and inland waterways,
contact lines, highways, tunnels, overpasses, bridges, railway stations,
railway and bus stations, subways, airfields and airports, communication,
navigation and traffic management facilities. vehicles, as well as other
structures, devices and equipment. Vehicles include aircraft, railway rolling
stock, vessels used for the purpose of merchant shipping or shipping, rolling
stock of road and electric urban land passenger transport. The subject of the
research is the ability of microorganisms isolated from the landfills of the
transport infrastructure of Kyiv to biodegrade fuel and lubricants. Research
methods: monographic, analytical methods, standard microbiological and
research of physicochemical and operational properties of kerosene and
diesel fuel. The purpose of research: to investigate the ability of micro-
organisms isolated from the landfill of the transport infrastructure of Kyiv to
the destruction / degradation of fuels. Further use of isolated microorganisms
in biodegradation technologies of waste fuels and oils. Achieved results: the
ability of a complex of micro-organisms isolated from the landfill of transport
infrastructure of Kyiv to the destruction / degradation of fuels was studied;
developed an algorithm and method for isolating a complex and pure cultures
of microorganisms capable of destruction / degradation of hydrocarbons of
petroleum products (diesel fuel, kerosene); developed a method of utilization
of waste fuels and lubricants and solid organic (food) waste using isolated
from samples taken at landfills of transport infrastructure.

1. Introduction
Property of microorganisms to metabolize hydrocarbons of solid, liquid
and gaseous petroleum products was known in the early XX century. This
phenomenon has become a cause of substantial problems in the field of oil
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producing, oil refining and petro chemistry, especially during exploitation
of oil products. First documented by Miyoshi (1895), fuel biodeterioration
has been well documented for more than a century [1, p. 88]. On one
hand, the change of oil and oil products properties under the influence
of microorganisms finds application for the special aims (waste waters
cleaning of oil-processing plants, cleaning of territories and aquatoriums
from contamination by oil products). On the other hand, activity of
microorganisms results destruction of an oil products and the damage of
materials and constructions that contact with them.

These studies were conducted by us with the support of the National
Research Fund of Ukraine in the framework of the project Ne 2020.01/0242
«Experimental and analytical principles of ensuring human and social safety by
improving waste management technologies in the technospherey.

One of the most serious consequences of fuel tanks microbiological
contamination is corrosion of enforstment wing set. The funguses attach
to the horizontal surfaces of fuel tanks, and multiply, forming the threaded
layer. As a result, there are areas with different aeration, where corrosion
is intensified. While growing fungus produce organic acids (mostly citric
acid), as a result the acidity of the water at the tank bottom decreases
(pH 2,5-4,5). This reduces the surface tension, increases diffusion rate
at the interface between fuel and water and fungi growth is facilitated.
Interweaved mycelium layer can move in the liquid volume during aircraft
fuelling, leading to the clogging of filters, sensors, etc.

2. Research of microbiological pollution of fuels

Statistics of materials biological damage show that fuels and lubricants
are very actively attacked by microbiological factor (Figure 1).

The active study of questions connected with microorganisms’
development in oil fuels began from the creation of jet aviation in the
USA. The work on this question in our country mainly was to determine
fuels biostability in laboratory conditions. purposeful researches of fuels
biostability in exploitation conditions were not conducted practically.

There were not generally accepted methods of fuels biocontamination
estimation to this time. for that purpose, well-known microbiological methods
were used, by which determined the presence of microorganisms in fuels, its
quantitative content and specific composition were [2, p. 81; 3, p. 255].
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Figure 1. Statistics of materials biological damage: 27 % — fuels and
lubricants; 16 % — lacquer and paint coating; 28 % — polymers;
13 % — metals and alloys; 1 % — glass; 15 % — other materials

Significant factors that assist to active the development of
microorganisms are ph environments the presence of such elements as
(carbon, phosphorus, potassium, nitrogen, sulphur, iron), sun energy. an
ambient temperature, is also important to cells of microorganisms actively
propagated themselves when the temperatures are 25-35°C, although can
grow when the temperatures vary from plus 5 to 45°C. It is well-proven that
the spores of many types of microorganisms remain viable for a few hours
when the temperatures start from minus 40°C. there is also a necessary
condition for development of microorganisms — the presence of water and
nutritives in fuel. the growth and development of microorganisms is stopped
in water-free fuel. however, in real exploitation conditions and fuels storage
it is impossible fully to get rid of moisture. the presence in fuel of at least
0,01-0,02 % water and its tracks at the proper temperature is enough to
begin the growth of microorganisms. Today it is known several sources of
water ingress:

— atmospheric moisture from the air;

— rain or snow may fall into the tank through the holes for sampling,
ventilation valves or unsightly fitting lid;

— transportation or storage in tankers and on the boards can cause
penetration of ballast water;

— water from all listed sources accumulated at the bottom of the tank
forming a water layer.

Microorganisms can penetrate to the fuel through air or water. thus,
during the water layer formation colonies of microorganisms are developing.
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liquid hydrocarbon fuel is an excellent source of nutrients for many types
of present microorganisms. the result is microorganisms spreading at the
surface of fuel and water; they begin to live in the water phase, continuing
to eat fuel.

The processes of microbial oxidation of hydrocarbons are very
complex, because the processes of biogenic oxidation have an influence
on many factors: moisture, environment acidity (Ph), temperature,
osmotic pressure, and so on. In addition to these factors, there are
important physiological characteristics of most microorganisms that
occur during the oxidation of individual hydrocarbons and their mixtures.
microorganisms have a selective ability related to various hydrocarbons,
and this ability is determined not only by the difference in the structure
of substance and even the number of carbon atoms that are the part of
their structure. hydrophobic of hydrocarbon molecules is important for
the chemistry of microbial oxidation of these compounds, their transport
in the microbial cell and dynamics of reproduction and physiology of bio
destructors. the first stable products of hydrocarbons oxidation are the
primary alcohols. the other is the usual biological conversion of alcohols
to aldehydes and aldehyde to acid.

The general scheme of reactions [2, p. 81]:

R-CH,-CH;+[O] — R-CH,-CH,0H-2H — R-CH,-CHO-2H+HOH —
— R-CH,-COOH.

Reduced paraffin fuel capacity by biochemical oxidation occurs
due to the removal of model systems of n-alkanes as substances which
mainly consume microorganisms. physiological characteristics of each
kind of microorganism depends on the orientation process of individual
hydrocarbons destruction and their mixtures that have different degrees
of resistance to oxidation. research of the microorganisms’ ability to
oxidize specific classes of hydrocarbons within the aviation fuels allows in
perspective to create biologics for specific purposes. After the damage of
fuel by microorganisms in the presence of the mentioned above favorable
conditions the next consequences are observed:

— change in physical and chemical properties of fuels, namely increasing
of major physicalchemical parameters values as kinematic viscosity,
refractive index, Ph, content of actual resins and others. Also characteristic
features are the formation of sediment, turbidity fuel and peculiar odor;
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— corrosion of storage tanks for aviation fuels. corrosion development of
bottom part where accumulates water sludge, especially on verge of system
distribution “fuel-water”, corrosive damage of aircraft tanks, corrosion of
aircraft power constructions;

— clogging and damage of fuel filters, pumps and fuelsystems.
Sedimentation of mycelium and bacteria colonies at the inner walls of the
fuel systems leads to clogging pipelines, filters, pumps and fuel systems;

— threat to the safety of aircrafts flights changing the physical, chemical
and exploitation properties of aviation fuels leads to early clogging of
filters, pollution of regulating equipment, causing unstable operation of
the fuel system, and therefore can cause a failure of the engine, and even
a complete failure of the system, and as a consequence — accidents and
emergency landings.

The methods for a detection of microbiological contamination of fuels
are divided into longterm and express methods. The long-term methods
include seeding of microorganisms in nutritive environment followed by
microscopic analysis of cultivated cultures. the express methods are used
at airports. they are based on indication of microorganisms by chemical
compounds. one of these methods is determining microbial contamination
of fuels for jet engines with a solution of ninhydrin. Ninhydrin is an organic
compound belonging to the classes of ketones, alcohols and condensed
carbocycles used as qualitative and quantitative reagent in the determination
of primary amines and amino acids. In this area are patented detection
techniques of biocontamination in aviation fuels with using two sets of
microbmonitor 2, hum Bug detector, Bug alert, Bug check, electronic meter
hmB Iv. for example, when using microbmonitor 2 test results are available
within three days and do not require further interpretation. exploitation
practice shows that in areas where the risk of getting fuel contamination
are higher, the frequency of checking for microbiological contamination
presence should be at least once a month.

According to the results of identification of many scientists the main
representatives of microorganisms-destructors of hydrocarbons are:

1) anaerobic and aerobic bacteria — Achromobacter, Alcaligenes,
Arthrobacter, Bacillus, Bacterium, Brevibacterium, Citrobacter,
Clostridium, Corynebacterium, Desulfovibrio, Enterobacter, Escherichia,
Flavobacterium, Metanobacterium, Micrococcus, Micromonospora,
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Mycobacterium, Nicrosossus, Pseudomonas, Sarcina, Serratina, Spirillym,
Vibrio, Thiobacillus;

2) fungi (or micromycetes) — Alternaria, Aspergillus niger, Aspergillus
fumigatus, Hormoconis resinae, Monacus floridanus, Phialophora sp.,
Cephalosporium, Renicillum;

3) yeast — Candida, Debaryomyces, Endomycopsis, Hansenula,
Rhodotorula, = Saccharomyces, Torula, Torulopsis, Trichoderma,
Trichosporon.

In relation to air, microorganisms are divided into two groups: aerobic,
developing in conditions of air access, and anaerobic, capable of developing
without air access. Therefore, the process of reproduction of microorganisms
can occur on the surface of the oil product and its thickness.

Mushrooms isolated from fuel can be by degree growth activity can be
divided into:

— active destructors;

— potential destructors;

— partially adapted and random species.

An active representative of fungi, the so-called «kerosene» fungus is
Hormoconis resinae. Under natural conditions, this fungus lives in the
soils of the subtropical and tropical zones. «Kerosene fungi» is an active
destructor. Today there is information about its presence in samples of
aviation fuels from Australia, in large quantities — Brazil and California,
Great Britain, Denmark, India, Syria, Nigeria, Japan, New Zealand.

In the scientific literature it is known as in other names: Hormodendrum
resinae, Cladosporium resinae, Amorphotheca resinae.

Now ICAO is disturbed formed by the world tendency of entering of
contaminated aviation fuel in airport. Many documents ICAO, IATA and
Joint Inspection Group focuses on pollution fuels. ICAO issued a directive
DOC 9977 “Guide to the supply of aviation fuel in civil aviation” and IATA
issued EI/JIG STANDARD 1530 “Quality assurance requirements for the
manufacture, storage and distribution of aviation fuels to airports”.

Active development of the fuel and the fuel systems of microscopic
fungi (Hormoconis resinae, his types. Penicillium, Aspergillus fumigatus,
Paecilomyces variotii, etc.) recognized the most dangerous. Fungi form a
dense mycelium, the accumulation of which not only clog pipelines and
fuel filters, but also create numerous localized areas of corrosion on the



Sergii Boichenko, Iryna Shkilniuk

surfaces of fuel systems. The main strains of microorganisms-petroleum
product destroyersfield in Figure 2.

Monascus Aspergillus Hormoconis Penicillium
floridanus fumigatos resinae sp.

»
(-
1 /
| .

Acitenobacter Pseudomonas Rhodotorulasp  Candida sp
aeroginosa

Figure 2. The main strains of microorganisms-petroleum product
destroyers

The growth of fungi in fuel at positive temperatures (in points)

The time of the The temperature, °C
Fungi manifestation of
signs of growth, days 9 18 28 36
7 0 0 0 0
Hormgconzs 14 0 | ) 0
resinae
21 1 2 3 1
7 0 0 2 0
Phialofora sp 14 1 2 4 2
21 2 2 4 3

0 — no signs of growth,

1 — turbidity of the water layer, the formation of precipitation,
2 — the appearance of large flakes in the water layer,

3 — mucus formation,

4 — the formation of small clots,

5 — the formation of large clots.
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The risk of uncontrolled microbial contamination is generally greatest
in tropical regions. However, in the absence of adequate housekeeping
practices, microbial contamination problems can also occur in fuel systems
located in cold climates.

There are the following features of fuel biodamage:

1. Accumulation of sludge (water with a variety of contaminants,
including bacterial mucus) at the bottom of fuel tanks and reservoirs.

2. Deterioration of fuel conditioning, including stable water-oil
emulsions, acidification, color and smell changes, contamination with
mycelium and mucus particles.

3. Mycelium and bacteria colonies segregation on the inner walls of the
fuel systems (Figure 3), tanks, pipelines and
filters clogging with sediments (Figure 4).

4. Metal corrosion of the bottoms, where
water sludge is accumulated, especially at the
interface between fuel and water.

5. Destruction or delaminating of
protective coatings under the clusters of
microorganisms colonies, destruction of seals
and hermetics by metabolites (Figure 5).

The ability to biodestruct classes of
hydrocarbons depends on physiological
properties of a particular microorganism, in Figure 3. Microbial
particular from ability to adapt its enzymatic ~ pollution of fuel tank

Figure 4. Bacterial damage of the ground fuel filtering materials:
a, b — damage view, c — the part of the filter at magnified image (10 pm)
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Figure 5 (a, b). Destruction of seals and hermetics by metabolites

apparatus to conditions environment. However, the numerous studies
mentioned above allow classify hydrocarbon classes according to their
ability to biodegrade.

Biodegradation of hydrocarbons occurs intracellularly and carried out
due to specific oxidative enzymes of the class oxygenase. Oxygenases
catalyze the use of one oxygen atom from it molecular form in the terminal
methyl group of the hydrocarbon, i.e. there is a replacement of connections
with weak breaking energy (C—C, C—H) connections with strong rupture
energy (C—O, H-0). This method of oxidation marked for aliphatic, acyclic
and aromatic hydrocarbons.

As a result of the process of biodegradation there is destruction,
detoxification, utilization and mineralization of petroleum hydrocarbons, in
particular aviation fuels. Because aviation fuels include a lot easily digestible
components, in the process of biodegradation the fuel acts nutrient substrate
(source of carbon and energy) for a number microorganisms.

Data from various studies on cell entry microorganisms, localization
of hydrocarbon oxidizing enzymes indicate about the process of oxidation
of hydrocarbons occurs inside the cell microorganisms. Restrictions on
the oxidation of hydrocarbons by petroleum destructors are related to the
solubility of hydrocarbons in water.

Getting a nutrient substrate into the cell is possible from the state true
solution or during direct contact with it.

From the physiological characteristics of each genus of microorganisms
depends on the direction of the process of destruction of individual
hydrocarbons and them mixtures that have different degrees of resistance
to oxidation. Difficulties in uptake of hydrocarbons by microorganisms is
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associated with their insolubility in water. To activate destructive enzymes
need as much as possible hydrocarbon-water phase separation surface.

Hydrocarbons can be broken down by microorganisms fairly quickly
anaerobic conditions and extremely slowly — under anaerobic.

Nutrients enter the cells of microorganisms or oil destructors through
the surface of the semipermeable cell wall and cytoplasmic membrane.

There are the following types of transport of hydrocarbons into cells
microorganisms:

— passive transport:

a) passive diffusion — non-specific entry of substances into the cell, in
which various compounds enter the cell without interacting with any carrier,
and the driving force of this process is the gradient nutrient concentrations,
ie the difference between their concentrations inside the cell of the
microorganism and the external environment. Consumption the cell of the
microorganism nutrients occurs before their alignment concentrations beyond
the cell membrane and in the environment, ie by laws of osmosis. Passive
diffusion occurs without energy consumption the speed is low. Water is the
main substance that enters the cell and released from it by passive diffusion;

b) facilitated diffusion is a specific process in which the nutrient — the
substance is transferred to the cell only with the participation of the carrier
protein (permease) and depends on the nutrient concentration gradient.

Permeases have substrate specificity, is transfer specific nutrients
inside the cell of the microorganism. At the same time speed the supply of
substances depends on their concentration.

The exchange of products of metabolism of the microorganism occurs
by through this process.

— active transport — the substance enters the cell regardless of the
gradient of the concentration of nutrients in the environment; the process
needs energy consumption (C,H;(N;O,P,) — adenosine triphosphate or
adenosine triphosphate is a universal source of energy for — biochemical
processes) and occurs with the help of specific carrier proteins (permease).
During this process, the speed of hit substances to the cell may be maximal
at low concentrations nutrients in the environment.

All reactions of microbiological conversion of hydrocarbons are
available redox. Maximum reproducibility of these substances makes the
presence of oxygen necessary for their oxidation.

11
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The hydrophobicity of a hydrocarbon molecule is of great importance for
chemistry their microbiological oxidation and their transport into the cell of
the microorganism oil destructor. The hydrophobic nature of the molecule
is the reason that oxidation processes are carried out by oxygenase’s, in
contrast to oxidation more hydrophilic substances, which occurs under the
action of dehydrogenases.

Hydrophobicity of hydrocarbon substrates and their poor solubility in
water determine the ways in which substances enter the cell. It should be
noted that a characteristic feature of the assimilation process Hydrocarbons
as carbon sources are the accumulation of intermediates. The biodegradation
of aliphatic hydrocarbons is influenced not only by them physicochemical
properties such as solubility in water, the ability to — emulsification and the
value of surface tension, but also biological factors — enzymatic activity of
microorganisms, the reactivity of the substrate.

According to many studies, paraffins are the most unstable to
microbiological damage by a class of hydrocarbons, especially paraffins
of normal structure. According to scientists, the process of enzymatic
oxidation is subject hydrocarbons with a medium chain length (C, — C,;),
in turn, light nalkans are able to absorb only some species of bacteria
(eg, Pseudomonas), since they dissolve the lipids of bacterial cells and
cause dissolution of the cytoplasmic membrane.

In the vast majority of cases of primary enzymatic attack n-paraffin
molecules are oxidized by the terminal atom hydrocarbon. Many scientists
present the reactions of biological oxidation of paraffins as follows:

R-CH,-CH, + [O,] — R-CH,-CH,0OH-2H — R-CH,-CHO-2H + HOH —
— R-CH,-COOH.

The first stable oxidation products of hydrocarbons are primary alcohols.
The next step is the usual biological transformations of alcohol in aldehyde
and aldehyde in acid. The most common and described way of oxidation of
n-alkane by microorganisms includes three main stages [4, p. 193]:

1) primary oxidation of n-alkane, which leads to sequential the formation
of the corresponding alcohol, aldehyde and carboxylic acids of the fatty
series;

2) beta-oxidation of these acids with the formation as the main acetyl-
CoA intermediate;

3) oxidation of acetate in the cycle of tricarboxylic acids.
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Understanding the species composition of microbiological contamination
and the patterns of its development creates conditions for their rational
use, the choice of effective ways and means to prevent or eliminate their
occurrence in petroleum products.

It is established that the spread of microorganisms in nature is due to
their biological features:

— rate of reproduction: under favorable conditions, the cells of many
bacteria divide every 20 to 30 minutes;

— relatively high resistance to various physical and chemical — factors —
high and low temperatures, the effects of various types of radiation, drying,
high osmotic pressure, lack of moisture, etc.;

—extremely easy adaptability to environmental conditions —environment;

— extremely large variety of physiological properties, — so they can be
used for food or reception energy is almost all natural compounds, live and
multiply where others living beings cannot live.

Assessment or analysis of risk is a process for identifying hazards, assessing
the probability of an event and its consequences. The ratio of risk objects and
risky events makes it possible to determine the link between the biological risk
in the field of the use of aviation fuel with technogenic and economic risks.
Technogenic risk is a complex indicator of reliability of elements of technical
means of operation. It expresses the probability of an accident or disaster during
the operation of machines and mechanisms, in particular vehicles, and the
implementation of technological processes. The source of Technogenic risk is the
violation of the rules of operation of technical systems, the untimely conduct of
preventive inspections. Economic risk is determined by the ratio of benefits and
harm that society receives from a particular activity [5, p. 560; 6, p. 222; 7, p. 42].

3. The risks and consequences of microbial damage of aviation fuels

The authors of this work identified and systematized the consequences
and the risks of microbiological contamination, for example, of aviation
fuel (Figure 6).

Risk reduction is an action to reduce the likelihood of a negative event
or mitigate the consequences of this event if it occurs.

The aim of the work is to study, analyze and establish the causes and
consequences of biodegradation of petroleum products with the help of micro-
organisms. Formation of practical recommendations for their rational use.

13
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EFFECTS of microbiological contamination of aviation fuel

Caused by
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Figure 6. The risks and consequences of microbial damage
of aviation fuels

The task of the study is to study and identify sources of turbulence,
causes, influencing factors. Establish the relationship and interdependence,
patterns of biodegradation in order to justify the choice and determine the
current technical solutions (tools).

The object of research is the process of biodegradation of petroleum fuels.

The subject of the study is the relationship and interdependence of the
biodegradation process from the sources, causes, factors that most affect the
intensity. Justification of the most effective tool depending on the factors of
influence.

The method of this study was chosen causal analysis by the method of
«Ishikawa Diagramy, a graphical method of research and determination of
the most significant causal relationships between factors (factors) and the
consequences of microorganism and the result of biodegradation.

Isikawa’s method, which is presented in the form of cause-and-effect
relations, was used to study the problem of microbiological damage and
biodegradation, to identify and study the influence of a set of causes,
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factors, sources, and their consequences. The algorithm for constructing a
cause-and-effect relationship diagram involved formulating a problem to
solve it. In Figure 7 presents the set of factors influencing the process of
microbiological damage and biodegradation.

The idea of microbiological damage of aviation fuels is developed
as a process consisting of three successive interdependent stages:
interaction (adhesion) of microorganisms with fuels — the development
of microorganisms in fuel hydrocarbon environment — change in fuel
properties. Brought irreversible change in the quality of aviation fuels due
to microbiological lesions [8, p. 435; 9, p. 83].

‘ Environmental conditions ‘ ‘ Technical factor ‘ ‘ Human factor ‘

\ i Microbiological damage
x = and biodegradation

o / of motor fuels
4/ /
e
Methodological support

Figure 7. Simplified scheme of systematization of factors
of microbiological damage and biodegradation of motor fuels
according to Isikawa

Methodological
and technological support

Instrumental physicochemical studies have determined the change in
acidity (an increase of 1.5-70.0 times), corrosion activity, the content of
actual resins (increase of 2.6-4.2 times), thermal oxidative stability (reduction
1.3-3.5 times), heat of combustion (reduction by 1-5%), temperature onset of
crystallization (increase by 2—15%), kinematic viscosity (increase by 2-4%) of
modern aviation fuels under the influence microbiological contamination.

Theoretical idea of further development has received microbiological
stability of motor fuels. Given the different destructive activity of cultures
of microorganisms and hydrocarbon composition, investigated fuels are
ranked according to microbiological stability (in ascending order) in the
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following order: motor gasoline — fuel for jet engines — diesel fuel — aviation
gasoline. Higher level resistance to damage in aviation gasoline is due to
the presence of it composition of thermal power plants, which has a toxic
effect on living organisms [10, p. 94].

It was first discovered that the presence of biocomponents (ethyl
esters fatty acids) accelerates the development of the microbiological
phase in the composition aviation fuels due to the availability of
esters for microorganisms and weak chemical bonds in the molecules
of biocomponents, which contributes to the active reproduction of
microorganisms. Reformulated jet fuels (blended, containing FAME)
are more sensitive to microbiological damage due to them increased
hygroscopicity and content of ethyl / methyl fatty esters acids. Ease of
oxidation and ability to biodegrade this fuel justifies the mandatory use of
biocides for blended fuels.

The factors that contribute to the emergence and development are
systematized micro-biological pollution in aircraft fuel systems.

ASTM D6469 «Standard Guide for Microbial Contamination in
Fuels and Fuel Systems» this guide provides information addressing the
conditions that lead to fuel microbial contamination and biodegradation
and the general characteristics of and strategies for controlling microbial
contamination. It compliments and amplifies information provided in
Practice D4418 on handling gas-turbine fuels.

The other side of the problem indicates that microorganisms can also
perform a positive function. Thus, the oxidation of hydrocarbons by
microorganisms is a leading factor in the natural process of degradation
of oil and oil products. The composition of crude oils includes thousands
of compounds of various chemical nature, among which such large groups
of substances as hydrocarbons, resins and asphaltenes are distinguished.
Over the past decades of studying the biodegradation of oil, the utilization
of linear and branched hydrocarbons (especially with low and medium
molecular weight), as well as aromatic hydrocarbons with five or less
aromatic rings in the molecule, has been well studied.

By comparing the experimental data with the literature, we proposed a
strategy for the search and selection of oil-degrading microorganisms for
use in bioremediation in places subject to constant pollution by oil and oil
products in the technosphere.
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Some microorganisms can metabolize only a limited number of
hydrocarbon substrates. A set of different microorganisms with all possible
enzymatic pathways can more efficiently break down a complex mixture of
hydrocarbons in soil, fresh and sea water than single microorganism can.

Possibility of microbial growth on hydrocarbon medium is provided
by combination of two factors: biochemical complementarity of organism
and resistance to hydrocarbon toxic action. It is obvious these two factors
should be optimal. Considering polycomponent character of petroleum
pollution, microorganism (association of microorganisms) should be able to
grow on most components of pollutant and be resistant to their toxic action
for complete mineralization of oil products.

Oil at low concentrations has a stimulating effect for soil biota because
it is an energy substrate for a large group of microorganisms. Significant
petroleum soil pollution, which occurs at emergency spills, is accompanied
by acute toxic oil effects on organisms. Microorganisms’ reaction to
the effect of any toxic substance depends on the toxic agent nature, its
concentration, contact time, perceiving system properties, state and other
properties of the organisms exposed. The toxic effect of oil is shown through
the transformation of microorganisms’ environment by physical, chemical,
agronomic and other characteristics of contaminated soils.

Light oil fractions partially inhibit heterotrophic microorganisms but act also
as a substrate for hydrocarbon degrading microorganisms. Heavier fractions are
less toxic to microorganisms, but they are not actively metabolized.

Petroleum hydrocarbons are characterized by strong antibacterial effect and
can cause cell lysis. However, some bacteria show a high resistance to these
substances. Toxicity of hydrocarbons is mainly determined by their ability to
damage the membrane of microorganisms. The interaction of oil hydrocar- bons
with cell membranes occurs at the level of lipid-lipid and lipid-protein interactions.
The thickness of a phospholipid bilayer, its fluidity, asymmetric distribution
of membrane com- ponents, activity of enzymes and proteins transport in the
membrane are changed as a result. These changes, in turn, lead to membrane
barrier properties disruption, protons and other intracellular ions passive flux
increasing across membranes. All of this leads to a decrease cell viabilitying.

The ability to oxidize petroleum hydrocarbons has been found in
numerous species of bacteria and fungi belonging to the following
genera: bacteria — Acinetobacter, Acremonium, Arthrobacter, Acaligenes,
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Aeromonas, Bacillus, Bacterium, Brevibacterium, Beijerinckia, Burholderia,
Citrobacter, Chromobacterium, Clostridium,Comamonas, Corynebacterium,
Flavobacterium, Holobacterium, Gliocladium, Gluconobacter, Gordona,
Klebsiella, Leucothrix, Micrococcus, Micromonospora, Mycobacterium,
Nocardia, Proteus, Pseudomonas, Rhodococcus, Streptomyces, Serratia,
Spirillum, Sphaerotilus, Xanthomonas; and mushrooms — Aspergillus,
Aureobasidium, Debaryomyces, Candida, Metcshnikova, Penicillum,
Trichoderma, Gliocladium, Rhodotorula, Torulopsis, Trichosporon,
Cryptococcus, Sporobolomyces and some others.

Since the natural process of oil mineralization is sufficient long, there is a
need for events that could speed up this process. Therefore, soil reclamation
should consist in the intensification of the processes of natural soil cleansing,
activation of the regeneration of the most productive biocenoses, which is
achieved by carrying out a phased reclamation of oil-contaminated soils:

Stage I — Technical: agrotechnical methods that improve aeration soil
(loosening, plowing, disking), regulation of the water regime and alkaline
acid conditions;

Stage 11 — Biological:

Bioremediation is a method of soil cleaning using biological agents:
microorganisms, fungi, worms and other organisms.

The application of the bioremediation method by the second approach
is carried out by adding cultures of microorganisms-destructors of oil
hydrocarbons to natural association of microorganisms. As active strains
of destructors of oil and oil products for the creation of biological products
on their basis used microbes isolated from the probable areas of their
distribution — oil-contaminated soils selected from various climatic districts.

Cultures of microorganisms from the studied samples were isolated by
the method of accumulative culture using conventional methods of general
and soil microbiology. Isolation of hydrocarbon-oxidizing bacteria was
performed on Tawson’s medium, g/ 1: Ca (NO,) 2 - 4H,0 1.0; KNO, 0.25;
MgSO, - 7TH,0 0.25; FeSO, - 7H,0 0.005; distilled water 1000.0; pH — 7.0;
sterilized by autoclaving at 121°C for 15 minutes.

4. Conclusions
We conducted a taxonomic analysis of microorganisms, investigated
their ability to assimilate (destroy) diesel fuel and kerosene, figured out how
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to accelerate the process at different temperatures. The ability of microalgae
to absorb nutrients from wastewater was also investigated.

Achieved results: the ability of a complex of micro-organisms
isolated from the landfill of transport infrastructure of Kyiv to the
destruction / degradation of fuels was studied; developed an algorithm
and method for isolating a complex and pure cultures of microorganisms
capable of destruction / degradation of hydrocarbons of petroleum products
(diesel fuel, kerosene); developed a method of utilization of waste fuels and
lubricants and solid organic (food) waste using isolated from samples taken
at landfills of transport infrastructure.
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Abstract. As a result of the analysis of the domestic and foreign
experience in field of ignorance research, the basic concepts and
theoretical background of modeling of different types of ignorance
(vagueness, uncertainty, inhomogeneity, incompleteness, inaccuracy,
etc.) are investigated. The analysis shows that there are no established
criteria and procedures for the identification and formalization of
different types of ignorance, under the influence of which a set of source
data is formed or analyzed. There are a significant number of methods
for ignorance modeling, but there are no effective procedures for their
systematic application in order to obtain reliable solutions. Therefore,
an important task in this context is the formalization of the processes of
identification of different types of ignorance that can affect the processes
associated with the acquisition and analysis of source data set and
reasonable choice of mathematical apparatus capable of identification
and modeling the analyzed types of ignorance. Which in turn provides
a theoretical basis for the synthesis of information technologies for
decision support under different forms of ignorance. The concept of
the normative theory of the synthesis of information technologies of
intellectual support for the decision-making process under various
kinds of ignorance has been proposed. The development of such a
theory contributes to the formation and development of theoretical
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and practical aspects of the synthesis of information technologies for
decision support, as a set of unified mathematical models and methods
of intellectual and information support of the processes of formation
and decision making in various fields of human activity, presented in
the form of models, methods, approaches, procedures, techniques and
algorithms for solving various applied problems. Within the framework
of the concept of synthesis of information technologies, a procedure for
choosing ignorance modeling method is proposed. Which presupposes the
formation of a system of criteria that make it possible to unambiguously
characterize the considered methods of ignorance modeling. Based on
the formed system of criteria, decision rules for choosing a modeling
method are synthesized. If, as a result of the performed procedure, more
than one method was chosen, then for each candidate method a system
of criteria for evaluating the effectiveness and efficiency of it is formed.
The value of each criterion is expressed in numerical form, after which
the problem of multi-criteria optimization is solved to select the optimal
solution (method). The example of synthesis of decisive rules for
choosing the mathematical formalism of ignorance modeling to solve
multicriteria choice problems is given.

1. Introduction

For making effective management decisions it is necessary to take into
account the growing number of influencing factors that describe complex
processes related, for example, to the state economy, the business of large
enterprises, social trends in society, etc. The situation is aggravated by the
presence of different types of ignorance, which have a negative impact on
the processes associated with the acquisition and analysis of initial data
(statistical, analytical, expert information, etc.). In such situation a person
cannot guarantee the adoption of an effective solution at the heuristic level,
taking into account all conflicting factors that affect the achievement of the
goal of the problem (task) being solved.

Inthese conditions, there is aneed to create and develop the foundations of
normative (the word “norm” originates from the Latin “normatio” meaning
the establishment of norms, standards, rules that streamline the sequence of
actions) of the theory of synthesis of information technologies (IT) focused
on the intellectual support of decision-making processes, the main purpose
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of which is to organize support of processes connected with decision-making
under different types of ignorance. That is, the development of a complex
of formalized mathematical models and a system of rules that will allow
to organize processes associated with the receipt, processing, analysis and
aggregation of source information (expert knowledge; statistical, analytical
data, etc.) about the state of the investigated object, process or phenomenon,
in order to prepare the received information to make informed and effective
decisions.

The purpose of the approach is to consider the approach to creating the
basic concepts of normative theory of the synthesis of ITs for decision-
making support, based on the systematization of the most studied types of
ignorance and a comparative analysis of methods for their modeling.

2. The basic concepts of the normative theory of the synthesis
of information technologies for decision support

The foundation of a normative theory lies in systematic generalization
of existing models and methods in the field of decision theory, which
allow to identify problems associated with the solution of tasks under
consideration; formulate goals and criteria for their achievement; generate
valid alternative solutions to the problem, evaluate them (to establish order
relations on them and highlight extreme ones), and justify the solutions
obtained.

The development of a normative theory of the synthesis of information
tech-nologies requires solving the following problems [9, p. 3]:

— systematization, formalization and identification of different types of
igno-rance, the justified existence of which is determined by a number of
methods for their modeling, based on traditional as well as new developing
mathemati-cal theories;

— a comparative analysis of modern methods of modeling various types
of ignorance in order to determine those that can be used to construct
information technologies to support decision-making process under certain
types of ignorance;

— formation of a system of conditions, criteria, rules, restrictions,
etc., which allow to construct the unified algorithms for the synthesis
of information technologies for decision-making support based on the
solutions of the first two previous tasks.
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Thus, the basis of the concept of the synthesis of IT for decision support
is the intellectual integration of four basic aspects (Figure 1):

1. Initial information (expert knowledge, statistical, analytical,
experimental data). Initial data can be presented in both quantitative
and qualitative scales of measurement. The type of measurement scale
determines the nature and structure (presentation form) of the source
information.

Ignorance Modeling Methods Types of Ignorance
1. Robust Statistical Methods. 1. Inhomogeneity.
2. Nonparametric Statistical Methods. 2. Uncertainty.
3. The Rough Set Theory. 3. Fuzziness.
4. Fuzzy Relations. 4. Inaccuracy.
5. The Mathematical Theory of Evidence. etc.
6. Theory of Plausible and Paradoxical Reasoning.| | ;. Complex Forms of Ignorance.
etc.
Synthesized
Information Technology
Source information Tasks Solved by Synthesized
(data and knowledge) Information Technology
1. Scales (absolute, ordinal, relations, etc.). 1. Ranking (ordering).
2. Forms of Presentation of Data and Knowledge | |2. Classification (clustering).
(numbers, rankings, etc.). 3. Choosing the best alternative.
3. Sources of Data and Knowledge.

Figure 1. General structure characterizing the main components
of synthesized in-formation technology

Data sources can be broadly classified into two categories: internal and
external to the system. The source data must meet a set of requirements
(criteria): timeliness, reliability, accuracy, richness, degree of compliance
with the purpose of the study (relevance); and possess the following
properties: objectivity, credibility, com-pleteness, topicality, worth,
understandability.

2. A complex of different types of ignorance, reflecting various aspects
(“defects”) of knowledge (incompleteness, inaccuracy, uncertainty,
fuzziness, etc.) [1, p. 290; 3; 4; 17]. These types of ignorance are
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inextricably linked with the processes of formalization and presentation
of the existing knowledge in intelligent systems, and have a direct impact
on the processes of extraction, analysis, presentation and processing of
data and knowledge.

3. A range of analysis tasks. The nature of the problem(s) to be solved
has a direct impact on the formulation of the research goal, the volume and
structure of the used (initial) data, the way they are received, the form in
which the results are presented, etc.

4. A range of modeling methods [3, p. 285; 20, p. 5; 20, p. 11;
22, p. 170; 23]. By modeling method we understand the mathematical
formalism (theories, methods, approaches, technologies) used to obtain,
represent, analyze and process knowledge and data. The choice of
modeling method largely depends on the nature and characteristics of
the problem (task) being solved. However, when choosing a research
method / mathematical apparatus, it is necessary to conduct a thorough
and in-depth analysis of all kinds of ignorance that characterize the
corresponding problem area (the existing system of knowledge): identify
them, determine how to formalize them, establish their significance and
degree of influence on the processes associated with the acquisition,
presentation, analysis and use of knowledge and data within the existing
system of knowledge.

During the analysis of different types of ignorance, it is necessary to
take into account which aspects of data or knowledge they are related to,
since in relation to different categories of data and knowledge, the same
types of ignorance can acquire different interpretations, for example,
fuzzy data and fuzzy inference are different concepts, etc. The search of a
mathematical formalism that allows to correctly operate with the available
data and knowledge with different types of ignorance should be carried out
at all stages of data and knowledge manipulation (production, analysis,
presentation, processing, using). At the same time, one of the central
problems of the normative theory of the synthesis of ITs for decision
support is the formalization of the procedure of identification of various
types of ignorance, including their complex forms generated by complex
types of ignorance, characterized by the simultaneous presence of two or
more types of ignorance, which can influence the processes associated with
the acquisition and analysis of source data (statistical, analytical, expert
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information, etc.). An equally important task in this context is the justified
choice of a method / mathematical apparatus for modeling the identified
types of ignorance (including their possible combinations), capable of
carrying out the correct mathematical processing of initial information in
the presence of selected types of ignorance, to generate aggregated data
and new information necessary for the decision-making process and the
interpretation of new (received) data (knowledge).

The solution of these problems is based on a systematic (integrated,
multi-aspect) approach to determining various types of ignorance, which
creates the conditions for the correct selection and application of methods
of analysis and structuring of initial information, and this, in turn, allows to
obtain effective results for modeling of relevant subject and problem areas
of knowledge.

The procedure of identification of various types of ignorance is based
on the formation of a set of qualimetric characteristics (criteria, indicators,
etc.) of recognition and identification the type of ignorance (and their
combinations) that analyzed in the original system of knowledge, and
the construction of a system of decisive rules for the identification
(recognition) of types of ignorance on based on a dedicated set of such
characteristics.

The choice of methods (mathematical apparatus) for ignorance modeling
is determined by the specifics of the problem being solved, the nature
(structure) of the accumulated data (knowledge), the purpose of the study,
and is determined by a set of qualitative and quantitative characteristics
that uniquely characterize the possibilities (the most important and essential
aspects for solving this problem under given initial conditions) and the
limitations of the method candidate.

The development and evolution of the normative theory of the synthesis
of ITs of intellectual support for the decision-making process contributes
to the establishment and development of the theoretical and practical
aspects of the normative methodology of the synthesis of ITs for decision-
making support, as a combination of systematic techniques and methods
of intellectual and informational support of the processes of formation and
making decisions in different areas of human activity, presented in the form
of approaches / procedures / algorithms / methods / techniques for solving
various applied problems.
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3. Mathematical models of the process of synthesis
of information technologies for decision support
The components of IT of ignorance modeling in general terms can be
represented by the following tuple:

IT =<Z,ST,NF,MN,B >, (1)

where Z ={z, |i :1,_k} is the set of tasks to be solved; ST is a data

structure; NF ={nf, |i=1, p} is the set of types of ignorance modeled in

decision support sys-tem (DSS); MN ={M, |i=1,n} is the set of ignorance

modeling methods defined for solving each of considered problems,

M, < MN is the set of methods M, = {mf.i) | j=1n"}, (n* < n), allowing

correct processing of data under defined type of ignorance nf,; B is the

procedure for choosing a mathematical apparatus (method) for ignorance
modeling, which can be represented as follows

B=<T,D,ST,SP,G,F,KN,SRM >, )

where T is the data structuring task type; D ={d, li=1r} is the set

of initial data presented in the form of ST; SP={s, |i=1,g} is the set of
data measurement scales (nominal, ordinal, interval, and ratio); G is the
procedure of ignorance type identification; F is the function of choosing the
mathematical apparatus for ignorance modeling; KN ={K, | j = 1,_0} is the
set of criteria for choosing a modeling method m'”, m'” e M, that uniquely
describe the capabilities and limitations of the method, |K| > 1; SRM is the
system of decision rules for choosing a method mj.i) , based on a formed set
of criteria K.
The procedure of ignorance type identification can be presented in the
form of the next model:
G =< D,NF,CN,SRN >, (3)

where CN ={C, |i= L p} is the set of criteria for recognition and
detection the defined type of ignorance; SRN is the system of decision rules
for detection the type of ignorance nf, , based on a formed set of criteria C,.

Consider now the main stages of construction the IT of ignorance
modeling:

Stage 1. Determination the type of decision-making problem.

The paper considers two main types of decision-making problems. The
first task is to rank the elements of the set {D}, then the resulting binary
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relations can be characterized by a linear or weak order. The second task
is to extract from the original set {D} some subset {D*} < {D} so that its
elements have common properties.

Stage 2. Determination the data structure. The data structure ST is
determined by a given measurement scale s, € SP, ¢ =1,g . Initial data
can be presented in one of four data measurement scales (nominal, ordinal,
interval, and ratio) in form of qualitative and quantitative value respectively.

The data structure characterizes the model of the source data
D={d |i=1,_r} and the form of it presentation in the form of labels,
rankings, numbers, intervals, binary relations, etc. The form of presentation
of the source data largely depends on the nature of the problem under
consideration and the objectives of the research.

Stage 3. The formation of a set of source data D ={d, li=1r} in
accordance with a given measurement scale s,.

Stage 4. Identification the types of ignorance present in the original
dataset D={d, |i= 1,7}, or arising in the process of data obtaining. The
procedure for ignorance type identification consists a set of ignorance
identification rules that used a given set of ignorance identification
criteria.

Let NF ={nf,|i= 1, p} be a set of types of ignorance, that are modeled
in a sys-tem (decision support system). Each nf, corresponds to a set of
crite-ria C, ={c! | j = 1z}, C, < CN , which allow to uniquely identify the
presence of nf, in the source dataset D ={d, |[i=1r}.

By forming a set of decision rules SR ={R?” |I=1,h}, SR <SRN it
can be established the procedure for ignorance type nf, identification in the
original dataset:

R": (c.D)>nf,, 4)

If the initial dataset D is characterized by the presence of cj.i ) e C,, then
nf; is identified.

In this case, the antecedent can be formed using operations v and A,

and their combinations, for example:
R": VceC :(ne,D)—nf;; Q)
R : FceC, :(cj.i) v cj.’f],D) —>nf;; (6)
and etc.
Stage 5. The choice of the mathematical formalism for nf, modeling.
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The procedure for choosing a mathematical apparatus can be represented
by a method or a group of methods that allow to correctly process data
(that are formed or analyzed) under identified type of ignorance nf;, or
their group. The structure of the source data affects the choice of ignorance
modeling method.

4. Methodology of the process of synthesis
of information technologies for decision support

The systematic methodology for the synthesis of ITs for ignorance
modeling allows to generate ITs for decision support on the basis of the
generated set of rules and parameters, such as the type of data structuring
task, data structure, identified types of ignorance, or their combinations,
etc. Figure 2 shows stages of the synthesis of information technology for
decision support under different types of ignorance.

The IT synthesis methodology can be formally presented in the form of
the following successive stages:

Stage 1. Definition of the purpose (goals) of the analysis (evaluation).

In system analysis two types of goals are distinguished. Qualitative
is a goal whose achievement is expressed in a nominal or ordinal scale.
Quantitative is the goal whose achievement is expressed in quantitative
scales (interval and ratio). The form of presentation of the evaluation result
depends on determination of the purpose of assessment.

Stage 2. Determination of the composition and structure of the analysis task.

There are considered five basic data mining tasks:

1. classification (recognition, ranking);

2. clustering (determination of the inherent decomposition into the
analyzed data into homogeneous groups — clusters);

3. association;

4. time series analysis;

5. prediction.

There are three main tasks of decision making [12]: ordering a set of
alternatives (ranking); grouping a set of alternatives to decision classes
(clustering); choosing the best alternative.

The type of source data structuring task determines the type of data structuring
procedure. So, for example, to solve the problem of choosing the best alternative,
the ranking procedure of the initial set of alternatives can be used.
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Stage 3. Determination of the method of obtaining initial data.

The methods of obtaining initial information can conditionally be
divided into the following groups:

1. empirical — methods of obtaining empirical information (empirical
data);

2. theoretical — methods of obtaining theoretical information;

3. mixed (semi-empirical) — methods for obtaining both empirical and
theoretical information.

| Definition of the purpose (goals) of the analysis |
v

| Determination of the composition and structure of the analysis task |

v

| The unit for determining the method of obtaining initial data set |
¢ Criteria for IT synthesis

The unit for IT synthesis for decision support under different types of ignorance

I Input data set formation unit |

1
Ignorance identification unit
| The formation of a set of criteria for identification the type(s) of ignorance |

v

| 1
| 1
| 1
| 1
I 1
I 1
: | The formation of decision rules for identification the type(s) of ignorance present | i
1 1
1 1
1 1
1 1
1 1
1 1

v
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Figure 2. The procedure of IT synthesis
for decision support under different types of ignorance
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The most widespread are empirical methods of obtaining information,
among which are the description, comparison, measurement,
observation, experiment, analysis, etc. Examples of empirical data are
research results, respondents’ answers, expert estimates, observations,
measurements, etc. One of the most common empirical methods is the
expert judgment method. Distinguish between individual and collective
expert assessments.

The information obtained can be both qualitative and quantitative in
nature, and represents estimates in one of the four basic types of measurement
scales (nominal, ordinal, interval, and ratio).

Numerical scales (ratio and interval) are used, for example, to measure
the number of objects (alternatives, events, etc.), or show how many points
the indicator of one object differs from the indicator of another object.
The estimates obtained in such scales are ordinary natural numbers whose
values lie in a certain interval.

A nominal scale consists of names, categories, names for classifying and
sorting objects or observations by some criterion. In this scale numbers are
used only as labels, i.e. just to distinguish between objects.

An ordinal scale (ordinal, rank, preference) is used to measure the
ordering (ranking) of objects by one or a combination of signs. Rankings
are formed using the ranks (numbers of the analyzed object in an ordered
series). Numbers in the ordinal scale are used to establish order between
objects using two types of relations: equivalence (~) and preference (> ).

The choice of the method of obtaining the source information affects the
structure of the source data.

Stage 4. Synthesis of IT for decision support under highlighted type(s)
of ignorance.

The basis of the methodology for synthesis of IT for decision support is
a model of the next form:

SIT =<V, PS,ITS,SGR,IP,R >, (7)

where V is the vector of input parameters (primary information); PS is

the set of parameters (criteria) for generating the IT; /7S is the procedure

for the IT synthesis; SGR is the system of rules for the generation of IT for

decision support; /P are the information processes; R is the vector of result
parameters.
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The vector of input parameters includes a set of source data, parameters,
conditions and restrictions necessary to solve the problem.

The IT synthesis procedure is a set of interconnected, sequential
processes associated with obtaining and processing (analyzing) a variety
of source and synthesized (during the analysis) data and knowledge,
interpreting the results obtained under various kinds of ignorance, and used
to solve the problem (tasks analysis).

The parameters (criteria) for synthesis of IT generation rules
PS ={Par, |i=1,m} can be conditionally divided into two categories:
a set of input / initial / source (PS”) and a set of intermediate (PS”)
parameters, so that PS=PS" UPS”. A PS" set can be formed based
on the values of the vector of input parameters V. These parameters
include: the nature of the problem under consideration (individual,
collective choice; single, multi-criteria etc.), the type of data structuring
procedure (choice, ordering, grouping, etc.), the form of the initial data
presentation (crisp, interval, fuzzy data), the data structure (ordering,
conditional gradations, words, numbers, binary relations, etc.), the
method of obtaining the initial information, the form for presenting the
result, etc.), and follow directly from the subject (goals) of the research,
the limitations and conditions put forward, the provisions of the scenario
(regulation) of the examination, etc., i.e. known at the initial stage
(before the examination).

Since IT is a process that uses a combination of means and methods
of collecting, processing, visualizing and transmitting data to generate
new information, some parameters of IT synthesis ( PS”) can be formed
directly in the process of obtaining and processing the accumulated
information. These parameters include: distinguished types of
ignorance; used mathematical apparatus for modeling highlighted
type(s) of ignorance, etc. Taking into account that IT is a complex
of interconnected processes aimed at processing information, some
of which are sequential, these parameters cannot be obtained at the
initial stage, since they are synthesized (formulated) as these processes
proceed.

For construction the IT generation rules, it can be used either one
criterion Par, or their combination APar,, i <m. The IT generation rules
can be represented as follows:
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Final
Decision

— one criterion for IT synthesis is

External Impact
(Decision Maker)

l

»| Decision-making

Output
Parameters

(Database and Knowledge Base)

Internal Data Sources

highlighted:
PIT;: Par, > IT ,, ®)
— a number of criteria are
highlighted:
PIT,,: APa, —>IT ., ,i<m,(9)

It is used one or a combination of
criteria (parameters) for IT synthesis
as antecedent; as in the role of a
consequent, the generated IT, taking
into account the formed criteria, is
used.

The vector of parameter-results
is a set of output parameters of the
system, determined by the content
and specificity of a particular

Evaluation the Quality and
Effectiveness of the Final Decision

External
Data Sources
Synthesis of
information technology

[
>

A

T

(solvable) task or problem, on
the basis of which a management
decision is synthesized. Figure
3 shows a generalized structural
diagram of the synthesis of ITs for
decision support.

Feedback 2
for decision support

IT Synthesis
Rules System

Feedback 1

Formation of

> IT Synthesis Parameters

Parameters

Input

In the IT synthesis parameters
formation block a list of IT synthesis
parameters PS” is developed
based on the received input data
V. These parameters form the basis
of the rules for generating IT at a
preliminary stage. Then, already in
the block for synthesis of IT, a set
of parameters PS” is produced, and
the resulting IT synthesis rules are
formed.

The following sequential tasks
are solved in the IT synthesis block:

Figure 3. A generalized structural diagram of the synthesis of information technologies
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the for-mation of a set of initial data, the identification of the type of
ignorance, the choice of the mathematical apparatus for ignorance
modeling, the analysis of the obtained expert information, its visualization
and preparation for decision-making. When the expert procedure is
conducted from several rounds, the first three tasks are repeatedly
performed.

The procedure of forming a set of source data largely depends on the
selected method of obtaining source information. At this stage, the source
data takes the form of numbers, rankings, paired comparisons, intervals,
etc., depending on the selected measurement scale. Thus, the structure of
the source data is formed. Input data can be obtained from both internal and
external sources.

The choice of ignorance modeling methods depends on the structure of
the source data and the types of ignorance that influenced the process of
extracting information and forming a set of source data, or contained in the
received information (data set). The result of the processes occurring in this
block is structured information for decision-making, which meets the stated
goals of the analysis. If for some reason the output parameters do not meet
the requirements (feedback 1), then changes are made to the criteria for the
IT synthesis. In the worst case, the procedure for generating a set of input
data is repeated (in this case, the set PS” can be changed, for example, by
changing the composition of the expert group, the form of presentation of
the input data can be changed, etc.).

A final analysis of the structured expert information, an interpretation
of the obtained results, and a final managerial decision are made in the
next block. Next, quality and effectiveness assessment, control and
adjustment of the decision are performed. In general, an assessment of the
quality of a decision can be made at the stages of development, adoption
and implementation of a decision. As an indicator of the quality of the
decision made, for example, an indicator of the economic efficiency of its
implementation can be used. The results can be stored in the knowledge
base and displayed in the system of decision rules for the synthesis of IT
(feedback 2).

The basic principles of the synthesis of IT are invariant to the type of
problem being solved and the method for identifying and presenting initial
information.
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5. Construction of decision rules for selection ignorance modeling
mathematical formalism

The procedure for choosing the ignorance modeling method in general
terms can be represented by the tuple (2).

Let MN ={M, |i=1, p} be a set of ignorance modeling methods, where
M, = MN is a set of methods M, ={m"”|j=1,p'}, (p* < p), that allow
to correctly process data under highlighted type(s) of ignorance nf, . Each
method m{" is assigned a set of criteria K, ={k/”|/=1,0"} to uniquely
characterlze the capabilities and 11m1tat10ns of the method m(’) used for
solving the analyzed problem 7" under highlighted type(s) of ignorance
nf, in initial data set D =1{d, |i=1,r}. Thus, a matrix of characteristics of
decision-making methods KN ={K | j =1,0}, (0* <o) is formed. Each row
of such matrix represents the values of the characteristic properties (criteria)
K, for method m!”, each column contains labels of methods m{”, data at
the intersection of correspondlng row and column contains the Values of
criterion k" € K, for Vm{’ e M,. Based on the KN matrix values, a system
of decision rules for selection ignorance modeling methods is generated.

The modeling method m!” e M, is determined based on a given selection
function such as

F=AT ST K, s,, nf;), (10)

where T is the data structuring task type; ST'is data structure; K is a set of

criteria forignorance modeling method m'” e M, selectionunder highlighted

type(s) of ignorance nf,, K, c KN; s, is a given data measurement scale
s, €SP nf, is an 1dent1ﬁed (hlghhghted) type of ignorance.

Let M,. = {mﬁ.’) |j=1Lp"}, M,c MN, be a set of modeling methods
allowing one to correctly process a set of initial data under highlighted
type of ignorance nf;, and a set of criteria K, = {k;”’ |/ =1,0"} allowing to
characterizethemodelingmethod m!” , m{” € M, . Then, foreach M, < MN ,
it can be constructed a set of decision rules RP.={Rm'’|;j=1,p’},
RP. < SRM , where Rm” is a decision rule (or set of rules) for selection
the method m‘g,") e M, for processing data under highlighted type of
ignorance nf; .

The procedure for choosing the nf, modeling method is carried out in
three stages as follows. At the first stage, the set of analyzed (available)
meth-ods MN = {{Gr}, {Gr,},....{Gr }},(Gr.c MN, {Gr,} = {m,,...,m,},
t>z>1),t=|MN] are grouped for a number of features (criteria) K~ < KN
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that characterize the initial parameters (data) of the problem under
consideration.

Such criteria may include the type of solution required (choosing
the best alternative, highlighting a group of (equivalent) alternatives,
ordering alternatives, etc.); time limit for solving the problem under
consideration; the structure of the source data (type of scale, nature
of estimates); the structure of the set of alternatives (finite set, the
possibility of the appearance of new alternatives during the problem
solving process); type of selection procedure (single, multiple); the
presence of selection criteria (non-criteria (selection based on binary
relations, the use of selection functions) and criteria (single / multi-
criteria) problems of structuring; the number of decision-makers /
experts (individual, group choice).

Among the indicated set of criteria a set of basic (K, ) and
a set of auxiliary (K,) criteria can be distinguished, such as
K =K, UK;.

On the basis of the mathematical apparatus of the theory of rough sets
[22, p. 169], the initial analyzed set of methods can be divided, in accordance
with a given attribute / criteria (for example, by the type of problem under
consideration), into groups of methods used to solve the problem under
consideration (Vk € K| :(Ak) — Gr. ), based on a set of basic characteristics
K, . Also a set of methods that can potentially be used to solve the problem
under consideration, based on a set of auxiliary characteristics K, , can be
highlighted.

At this stage, it is possible to filter out a part of the methods unsuitable
for solving the formulated problem under the imposed restrictions, based on
the state-ment of the problem, the formulation of the analysis goal and the
structure of the initial data. Further analysis is carried out among a group of
methods that satisfy the given conditions and constraints.

At the second stage, a mask of values of characteristic properties
(qualitative, quantitative criteria) of potential modeling methods is formed.
The values of the obtained mask are used as threshold values in the resulting
system of decision rules, forming a set of candidate methods that correctly
operate with a set of source data D={d, |i=1,r}. To avoid conflicts and
reduce the dimension of the set of candidate methods, the priorities of the
mask elements can be determined.
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Based on the results of this stage, an SRM system of decision rules for
choosing a modeling method is formed, which are entered into the system
knowledge base in next form

Rm): Yk e K, :(Ak nf ) > m!), (11)
or
Rm": 3k €K, :(kl(”,nfi) —>m, (12)
or
Rm?: 3k ke K, (k" vk nf,) > m, V(l,c) <o, (13)
where m’ € M,, M, c Gr,, K, c KN\K", Rm" € SRM.

At the third stage, the choice of the best method (group of alternative
methods) is performed. If, according to the results of the second stage,
more than one method was chosen, then at the third stage, a set of criteria
of effectiveness and efficiency of the methods candidate are formed.
These criteria include: reliability (the possibility of obtaining reliable and
reproducible results); validity / adequacy (degree of conformity of the
method to its intended purpose); sensitivity of the method, laboriousness
(time and other resources); objectivity of the results; accessibility and
ease of use; effectiveness of goal achievement; robustness, etc. The value
of each criterion is expressed in numerical form, after which the problem
of multi-criteria optimization is solved to select the optimal solution
(method).

The obtained data are entered into the system knowledge base. Thus, a
library of modeling methods for solving the most common decision-making
tasks (problems) under different types of ignorance can be formed.

6. Example of choosing a method for solving
the multi-criteria selection problem
In general terms, the statement of the problem of multi-criteria choice
can be formulated as follows. Let a global goal, a set of acceptable
objects (alternatives) A={qg |i=1Ln} and a vector f=(f, /s \.)>
whose elements are numerical functions (criteria) that characterize
the main parameters of a given set of objects 4, are given. The value
}_7(a) ={f,(@)| j=1,m} of the vector criterion f for a certain a € 4 is a
vector objective function (vector estimate) of a possible solution a. The

problem boils down to finding such solution a* € 4 when F(a*) —extr.
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In some cases, the best (optimal) alternative is such a*, which provides the
maximum value of the function F(a*),i.e. a*= arg{max F (a)},a* e A.

Suppose that the problem of multi-criteria choice to be solved is
characterized by the following initial conditions, Table 1.

Table 1
A set of initial conditions

Name Value

choosing the best alternative, highlighting

type of solution required a group of (equivalent) alternatives

type of selection procedure single

the presence of selection criteria multi-criteria decision-making problem

the number of decision-makers / experts | 1

structure of the source data hierarchy

the way in which expert judgments might

be obtained binary relations

To solve this problem, the following methods can be applied: the
analytic hierarchy process (AHP) [18, p. 73], the analytical procedure for
structuring a set of alternatives [10, p. 82—84], the criterial method of the
analytic stochastic procedure [11, p. 81-82].

Then the next additional restrictions are imposed, Table 2.

Table 2
An additional restrictions

Name Value
the structure of a set of alternatives finite set

the form of presentation of expert judgments | no restrictions

To solve this problem, various modifications of the AHP technique can
be used [2, p. 151; 6-8; 21, p. 746].

Let M, {mAHP | j=1r} be a set of modifications of the AHP
technique, and K, = k™ |i=1,z} be a basic set of criteria that allow to
unambiguously characterize each of the considered method m; . To select
a modification of the AHP technique, the following criteria can be used
[13, p. 48-52]: a type of hierarchy (k"), which determines the nature of
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the relationship between the criteria and alternatives; a method of forming
pairwise comparison matrices (PCM), k;”"; a method of obtaining an
eigenvector (k;""); a method of synthesis of the final solution (&;"").

Based on the data obtained, it is possible to create a matrix of
criteria KN, for modifications of the AHP technique selection
modifications.

Thus, the problem of choosing the AHP technique modifications can
be divided into three subproblems: the choice of the method of forming
pairwise comparison matrices, the choice of the method of obtaining an
eigenvector, the choice of the method of synthesis of the final solution. Let
us consider each of them sequentially:

1. Choice of the PCM formation method. .

Let a set of methods for the PCM formation M, ={m"|j=1,q},

and a basic set of criteria K, =™ |i=1 1,7} that pallow to uniquely
characterize each of the consid-ered method m; are given. Let us formulate
a set of criteria that allow to characterize various ways of PCM forming: a
restriction on the number of elements at each level of the hierarchy (£"); a
mutual exclusion of objects ( £,”" ); a mutual exhaustibility of objects (£;"*);
the presence of identical objects in one or more of the analyzed properties
(k;™); the ability to present objects at time intervals (4" ); a form of
expert judgments presentation (k;”"); the ability to highlight groups of
alternatives (k,”"); a prerequisite for evaluating all analyzed objects (&,"" ).
A number of PCM formation methods has been discussed in [2, p. 155; 6-8;
18, pp. 18-19; 21].

Thus, it is possible to create a matrix of criteria KN, for choosing the
PCM formation methods. Table 3 shows the incomplete KN, matrix for
crisp expert judgments.

2. Choice of methods for obtaining an eigenvector.

Let a set of methods for obtaining an eigenvector M, ={m? | j=1 Z}
and a basic set of criteriaK,, =k” |i=1,p} that allow to uniquely
characterize each of the cons1dered method m; are given.

Let us single out a number of criteria that allow to characterize various
ways of obtaining the eigenvector: a restriction on the number of elements
at each level of the hierarchy (4" ); the PCM formation method (£ ); a
degree of consistency of the PCM (k,”); the complexity of the method
(resources expended), k,”; method sensitivity (£ ); a prerequisite for the



Chapter «Engineering sciences»

Table 3
The value of the selection criteria for the method
of PCM construction based on crisp expert judgments
A set of criteria for the method of PCM
construction The method of PCM
: s [N p— construction
kL L [ e | ke e |k
7-9 + + - — | crisp | — + | Saaty method
7-9 + + + — | crisp | — + | Method of copying
Method for comparing
No limit | + + — | +* | crisp | - + | objects with respect to
standards
No limit | + + + | — | crisp | + — |- DS/AHP knowledge matrix
No limit | — + | + | = Joecrsp | + | - | DSmT/AHP knowledge
matrix

*it is not possible to compare objects in pairs

absence of zero values of weights (£ ) [2, p. 155; 6-8; 13, 21] discussed a
number of methods for obtaining an eigenvector.

3. Choice of method of synthesis of the final solution.

Consider two main methods of aggregation (synthesis of the final
solution): a convolution method [15, p. 75; 16] and an evidence combination
rules [5; 19, pp. 15-26; 20, pp. 5-10; 20, p. 16-18].

The choice of a method of convolution of criteria is carried out on the
basis of the available information about the problem under consideration and/
or based on simplicity of solving the resulting scalar problem [14, p. 3-8].
In [14, p. 3-8], the conditions of applicability of different scalarization
methods for solving multi-criteria selection problems are considered. The
choice of rules for combining evidence depends on: the analysis model
(Dempster model, Dezert-Smarandache model), the nature of the analyzed
data (information about conflicts and consensus; the degree of interaction
and structure of expert evidence, etc.); structure of a set of alternatives.

Letaset of methods of synthesis of the final solution M, = {m}" | j =1,s},
and a basic set of criteriaK, =k"|i=1,g} that allow to uniquely
characterize each of the considered method m; are given.

Let us single out a number of criteria that allow to characterize various
methods of synthesis of the final solution: a form of expert judgments
presentation (k" ); a PCM formation method (4, ); a degree of con-

39



40

Yevhen Davydenko, Alyona Shved

sistency of the PCM (%;"); a result presenting form (k" ); a structure of
initial data (agreed, arbitrary compatible and other expert evidence), &, ;
local conflict information (&, ); the use of additional coefficients (&;" ), for
example, the optimism coefficient in the transition from the interval scale
to crisp estimates.

Formation of decision rules for choosing a modification of the AHP
method. According to Table 1, as an example the follow system of decision
rules for choosing the method of PCM construction could be generated:

L(K™ =,7-9") A (57 =) A (" =) A (K7 =) A
(k™ =, A (K =, erisp”) A (K7 =,-7") A (K™ =,+7) — ,Saaty’s
method”.

2. (™ =) A (P =) A (R = ) A (K= ) A
(k™ =) A (k7 = ,crisp”) A (B =) A (Y =) —
»DS/AHP knowledge matrix”.

3. (klmps - ,,_7,) /\ (ksnps — ,’_”) /\ (k::nps — ”+’9) /\ (k4WlpS - ,’+77) /\
(K™ ="y A (7 =,crisp”) A (K™ =,+7) A (K7 =,-")— ,,.DSmT/
AHP knowledge matrix”.

Let us consider an example of construction the decision rules for
choosing a modification of the AHP method.

None type of ignorance have been identified in initial data set:

L. (k" = type A”) A (K™ = ,Saaty’s method”) A (k;" =, linear
convolution of criteria”?) A (k/”* = ,geometric mean method”) —
»AHP by Saaty”.

2. (K" = type B”) A (k" = ,DS/AHP knowledge matrix”) A
(k" = ,Beynon’s method”) ( = ,,Dempster’s rule of combination”) —
»DS/AHP”.

A fuzziness has been identified in initial data set [6; 8, p. 50]:

3.(=,,type A7) (=,,modified AHP (triangular fuzzy numbers)”) (=,,Chang’s
method”) (=,.linear convolution of criteria”’) — ,,Chang’s fuzzy AHP)”.

The additional coefficients have been used [6, pp. 63-65]:

4. ( = ,type A”) ( = ,,modified AHP (triangular fuzzy numbers)”) =
»— ) (=,,calculation of entropy coefficients of a weighted fuzzy matrix”) —
,Chang’s entropy method”.

High level of conflict of expert evidence (lack of consistency)
[2,p. 155; 7, p. 3]
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5. (= ,type B”) (=,,AHP knowledge matrix”) ( = ,,Beynon’s method”)
( = ,,proportional conflict redistribution rule”) — ,,DS/AHP”.

6. (=,,type B”) (=,,AHP knowledge matrix”) ( = ,,Dezert-Smarandache
method”) ( = ,,proportional conflict redistribution rule”) — ,,DSmT/AHP”.

An acceptable level of consistency, but an additional condition is
imposed [19, p. 26; 20, p. 10], Table 4.

Table 4
An added restrictions

Name Value
the structure of a set of alternatives | the power of a set of alternatives can be changed
during the analysis

7. (= ,.type B”) (=,,AHP knowledge matrix”) ( = ,,Beynon’s method”)
(= ,,Smets’s rule of combination”) — ,,DS/AHP”.

The following notation has been used: DS/AHP is the Dempster Shafer-
Analytical Hierarchy Process [2, p. 155]; DSmT/AHP is the Dezert-
Smarandache-Analytical Hierarchy Process [7, p. 3]. Type A includes
hierarchies in which each criterion is associated with all available
alternatives. Type B includes hierarchies in which each criterion may not be
associated with all available alternatives.

7. Conclusions

A procedure for the selection of ignorance modeling methods has been
pro-posed. This approach allows to generate a system of decision rules for
an informed choice of the mathematical formalism of modeling various
types of ignorance that affect the processes of obtaining information and
analyzing a set of source data. The IT generation rule is an algorithm for
solving the stated analysis problem based on the mathematical apparatus
used, taking into account the specifics of the source data. It is proposed
to use data structuring task type, data structure, highlighted type(s) of
ignorance, mathematical formalism of modeling highlighted type(s) of
ignorance, form for presenting the result, etc., as parameters (criteria) for
construction of IT generation rules.

The concept of the normative theory of the synthesis of information
technologies focused on the intellectual support of decision making
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processes has been proposed. The basic principles of the synthesis of
information technologies are invariant to the type of problem being solved
and the method for identifying and presenting initial information. A set
of rules and formalized mathematical models of the process of synthesis
of information technologies for decision support under various types of
ignorance has been developed.

The basis of the proposed concept is the integration of four basic
components (a set of initial data and knowledge (system of knowledge); a
complex of kinds of ignorance affecting the processes of obtaining, processing,
analyzing initial data and knowledge, synthesis and interpretation of the final
solution; a range of tasks analysis; a range of methods of ignorance modeling)
and the accounting of system-forming links between them, with the aim of
organizing support of decision making processes and generation of effective
optimal decisions synthesized under ignorance of the various nature.
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Abstract. The chapter is devoted scientific substantiation by use
secondary tomato resources. The theoretical and practical aspects by
use tomatoes technical maturity and seeds in the justification for absract
improved technology tomato raw include speciations and technological
properties. Propose use recycling tomatoes for food semi-processed food,
namely, the tomato seeds. The features chemical composition of tomato
seeds are established. The use of secondary raw materials formed in the
production of tomato products as a source of biologically active substances
with their subsequent use in food technology is proposed. The results of
theoretical and experimental studies of the biological value of tomato seeds.
It has been found that tomato seeds have a high nutritional and biological
value due to the high concentration of proteins, lipids, and carbohydrates.
Accordingly, this value complies with modern recommendations on healthy
diet for the population. Also, tomato seeds are rich in polyunsaturated
fatty acids, phospholipids, macro- and micronutrient elements, vitamin
E, and fiber. However, its nutritional value is substantially reduced by
natural biologically active anti-alimentary substances, namely proteinase
inhibitors. A first experimental is antinutrients tomato seeds. A number of
trypsin inhibitors of tomato seeds use micronating processing, a significant
reduction has been achieved. The use of hydrothermal and micronization
treatment of tomato seeds to reduce the activity of trypsin inhibitors is
proposed. Hydrothermal treatment for 40 min at a water temperature of
90..100°C reduced trypsin inhibitory activity by 1..3% from baseline. Thus,
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when you stand micronating processing maturity during 60 s reducing
trypsin inhibitors is about 34 % and for biological maturity is 28.8%. It
was found that technology tomato seeds processing allows to obtain a
biologically valuable product, which is mainly represented by lipid up to
40%, as well as significant content of protein substances, carbohydrates
and fibre. The purpose of this paper is the study of chemical composition
and biological value of secondary tomato resources, namely tomato seeds,
as well as researching the possibility of its application in food technology.
It is also concerned with determination of quantitative and qualitative
composition of anti-nutrients of tomato seeds and selection of ways to
decrease the activity of anti-nutrients of tomato seeds.

1. Introduction

The nutrition structure of Ukrainian population today does not
correspond to modern principles of rational diet and practical dietary
science. Consumption of fresh fruits and vegetables in Ukraine is twice
lower than the recommended dietary norm and is usually seasonal by its
nature. People’s diet includes a lot of bakery products and potatoes, however
few main sources of complete dietary protein, fiber, micronutrients are
present (Benderska, et al., 2018).

The results of studies on the actual state of nutrition of Ukrainian
population in different regions indicate that the nutrition structure
and nutritional status of both children and adults are characterized by
serious violations. Among them is the deficiency of complete proteins;
polyunsaturated fatty acids; C, E, group B vitamins, folic acid, retinol,
B-carotene; macro- and microelements, namely Ca, Fe, Zn, F, Se, I and
others; dietary fiber. Conversely, there is an excessive consumption of
animal fats and easily digestible carbohydrates.

According to the balanced nutrition theory, fresh and processed fruits
and vegetables, which are the main source of vitamins, minerals, dietary
fiber, etc. make the third part of the daily diet of a healthy person. Today, the
needs of Ukrainian population in vegetables and fruits are met only by 35...
45% of the recommended consumption rate (50... 53 vs. 110... 120 kg/year
per person) (Mizrahi, 2010).

The analysis of existing data allows us to assert the urgency of improving
existing technologies for processing fruits and vegetables and finding ways



Chapter «Engineering sciences»

to solve the problem of insufficient consumption of fruits and vegetables by
Ukrainians as the main source of bioavailable nutrients that have general
strengthening and immunomodulatory functions.

Food industry is one of the most developed branches of material
production in Ukraine and at the same time it is one of the largest sources of
waste generation. Volume of some waste is quite significant. Thus, waste in
the fruit and vegetable and canning industries makes 0.5... 0.9 million tons
per year (apple, berry and vegetable pomace), adding 0.1... 0.12 million
tons per year (fruit kernels, nut shells).

Among the factors that actively influence the efficiency of the economy,
the use of secondary raw materials is of great importance. Involvement
in the economic circulation of secondary raw materials frees up scarce
types of primary raw materials and products, increases material resources
in the national economy. Savings are growing through the development
and implementation of waste-free, low-waste and resource-saving
technologies. Reuse of secondary raw materials will increase the output
of products needed by the national economy. However, the pace and scale
of production from raw materials are insufficient. Rapid expansion of
recycling is hampered mainly by technical obstacles, lack of developed
technologies and appropriate equipment, as well as by lack of information
on the possibility of using secondary raw materials in various sectors of the
economy, including canning.

Non-traditional types of plant raw materials, provided they are
comprehensively processed, can become promising sources of biologically
active lipids, proteins and trace elements. Non-traditional types of vegetable
raw materials include secondary products of tomato processing, namely tomato
pomace and seeds, which contain valuable substances, such as proteins, lipids,
fat and water-soluble vitamins, micro- and macronutrients, however, today they
are only partially used to obtain dyes and tomato oil. The remaining secondary
products are disposed of or used for animal feed purposes.

By-products of interest for further research include wastes generated
during the production of concentrated tomato products. These include seeds,
which are separated on seed separators, and waste obtained after processing
and pressing of used waste from pulping machine. This waste is up to 6.5%.

The composition of tomato waste includes (% of raw materials):
pulp — up to 4.9, skin — 0.6; vascular fibers, peduncles, crushed seeds and
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skin — 0.4. Tomato seeds (air-dried) contain 27... 30% of fat, 25... 35% of
nitrogen and 11... 18% of nitrogen-free extractives, 2.5... 5.8% of minerals
and 12... 25% of cellulose. Tomato skin contains up to 10% of moisture,
about 70% of cellulose, 5% of pectin, 5.4% of protein, 3.3% of fat, 6.5% of
ash and 2.5 mg / 100 g of carotene.

Existing technologies for processing tomato raw materials are inefficient,
characterized by being multistage, requiring high consumption of various
types of extraction agents and, as a consequence, the loss of carotenoids and
tocopherols (Goddard, 1996; Bertin, et al., 2018).

To solve the problem of complex processing of tomatoes using
secondary tomato resources, it is necessary to search for new theoretically
and experimentally sound ideas about the processes occurring in tomatoes
processing.

While studying the mineral composition, it was found that tomato seeds
are a rich source of minerals, especially potassium, calcium, magnesium,
iron and phosphorus (Tomato propagation, 1990). The mineral composition
has a more favorable ratio of calcium and phosphorus (1:2.3) compared to,
for example, soy (1:3.1), which improves the absorption of calcium and
phosphorus (Stahl, et al., 1993).

17 amino acids have been identified in tomato seed proteins, including 33%
of essential amino acids and 7.11...7.43% of lysine, which proves the high
nutritional value of tomato seeds (Shutyuk, et al., 2016; Lucille et al., 2002).

According to M.D. Dacherman, the oil yield when pressing tomato seeds
makes 17... 19%, during the extraction of gasoline — 26%, ether — 25%. The
Ukrainian Institute of Nutrition researched tomato oil and found it suitable
for eating and frying vegetables and potatoes. Digestibility of tomato oil is
97%. It contains 80% of unsaturated biologically active fatty acids (34...
53% of linoleic, 25... 38% of oleic, up to 2.5% of linolenic), 15...18%
of saturated acids (9.5... 12.5% of palmitic, 4.9 ... 6% of stearic, 1% of
myristic, 0.4...1.3% of arachin), 0.9% of phosphatides, 0.06... 0.07% of
carotenoids and 0.180... 0.190% of tocopherols (Jabbari, et al., 2018).

The value of the components included in tomato seeds (protein, oil with
a high content of polyunsaturated fatty acids, vitamins, minerals) allows us
to consider tomato seeds as an additive for food enrichment.

It was found that the addition of up to 4% of tomato oil, which has
anti-oxidant properties, gives better results than the addition of other
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antioxidants (James, 1998). It has also been found that tomato oil is more
suitable for stabilizing B-carotene concentrate than vitamin E concentrate
used for this purpose.

When tomatoes are processed into juices and concentrated tomato
products, the canning industry accumulates a significant amount of tomato
waste, including seeds and skin with pulp residues (Tomato handling and
processing, 2000).

The yield of tomato pomace averages 30% by weight of tomatoes, the
yield of dry seeds is 0.4% by weight of tomatoes, raw seeds — 1.2%. Dried
tomato seeds are used for oil production. This accounts for about 3% of
the seeds, the rest is burned, used as fertilizer, at best used for animal feed,
although tomato pomace contains valuable ingredients (O’Brien, 2003;
Ordbg, et al., 2011).

The analysis of the enterprises work shows that an additional operation
of separating the seeds from the tomato skin is provided in the process
of obtaining tomato seeds (Stahl, et al., 1993). At the same time, there is
evidence of a high content of biologically valuable substances in the tomato
skin, such as carotenoids.

Tomato seeds are prepared and dried at many canneries according
to different schemes. The most rational line is the one with preliminary
selection of pulp: waste from seed separators and pulping machines is
transported by horizontal belt scraper conveyors in a mechanical screw
press. Here 1.5-2.5% of pulp is squeezed to the weight of raw material
and 40-54% to the weight of waste, waste moisture is reduced by 14-23%
(Hernandez, et al., 2007).

Separated from the pulp, the waste from the press is fed into another
collection tank, where 5 times the amount of water is added. The mixture
(seeds and skin) and the remains of the pulp with water are pumped for
washing — separation of seeds and skin. Separation of seeds from the
pomace is based on the difference between the density of seeds of the flesh
and skin of the tomato fruit, i.e. the seeds sink in water, and the flesh and
skin emerge. The seeds are mechanically squeezed and dried in dryers
(Goddard, 1996).

When washing the moisture content of the seeds increases to 73-75%.
Before drying, they are partially dehydrated in centrifuges (Bertin, et al.,
2018).
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At mechanical squeezing and centrifugation of tomato seeds only free
moisture (surface and capillary) is removed and humidity makes to 55-64%
and at centrifugation to 33-42%. Bound moisture is removed only by
thermal drying.

It is known that tomato pomace contains 3.1% of pectin dry matter:
cellulose 12.7%, hemicellulose 6.9%. These compounds, which belong
to the group of dietary fibers, have a therapeutic and prophylactic effect,
normalize metabolism and the work of the gastrointestinal tract (Benderska,
et al., 2018).

In addition, tomato pomace is a source of biologically active lipids,
namely polyunsaturated fatty acids, carotenoids and tocopherols, which
have a positive effect on fat metabolism and other important body functions.

The biological value of tomato pomace is enhanced by the content of
B-carotene, which has high biological activity (James, 1998). The biological
role of B-carotene as a precursor of vitamin A, its participation in the formation
of chromophores of visual pigments and retina is also well known.

Tomato waste, dried to a final humidity of 8 ... 14%, is used in the
production of dry feed mixtures. Although it is possible to dry mixed tomato
waste, studies have shown that separate drying is more cost-effective. When
drying the seeds, pure raw materials are formed for oil production, when
drying skin and coarse parts of the pulp, a dry residue containing carotene,
used as a component for feed mixtures, is created.

There is a tendency in the world to produce dry tomato waste. This
is due to the easy transportation and storage, as well as the rich chemical
composition of dry products from tomato production waste.

Tomato seeds, separated from the skin, are used in the oil and fat industry.
Tomato seed oil is in great demand in the perfume and cosmetics industry.

Tomato oil is rich in tocopherol, it is added to creams and various cosmetics.
The high content of unsaturated fatty acids in tomato oil, and especially
linoleic, allows it to be classified as a high-value edible oil. Tomato oil is
considered to be one of the best edible oils when added to salads, pastries, etc.
It is 97% absorbed by the body, and its properties are close to soybean oil. It
has antioxidant properties, retains good taste and physicochemical properties.

Ground tomato seeds are also used in baking. Adding them to flour
increases the degree of bread freshness (Stewart, et al., 2000). The United
States has developed a method of using tomato seeds for the production of
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dried tomatoes in powder; dry and ground tomato seeds are added to dry
tomato puree. The presence of tomato seed flour keeps the finished tomato
powder from clumping (Schindler, et al., 2005).

Vegetable protein is acquired from tomato seeds and oil cakes. The
amino acid composition of tomato seed proteins is similar to soybean
proteins. Protein is contained in the range of 28.4-31.0%, lipids are about
37.5%, lysine makes 5-6%. Tomato seed proteins are poor in methionine
and cystine.

Tomato seed oil contains important nutrients. The content of linoleic
acid is 53.1-55.5%, oleic — 20.8-23.5%, the ratio of unsaturated fatty acids is
3.8 (Benderska, et al., 2018; Navarro-Gonzalez et al., 2018; Raffaele, 2010).

Vegetable protein is used in the diet mainly in the form of supplements
that increase the nutritional value of food. It is used for the production
of patés, soups, smoked meats, sausages, meat and vegetable mixes,
various vegetable and meat and vegetable pastes, fillings and minced
meat (particularly for dishes made of tomatoes, eggplant, zucchini, stuffed
cabbage), as part of bakery products.

Wastes from fruit and vegetable processing can be used to obtain dyes
based on carotenes, anthocyanins, chlorophyll. Production methods are
based on extraction and subsequent distillation. Thus, the use of integrated
approaches to the processing of fruit and vegetables is becoming widespread
in the world. Secondary products of tomato processing are characterized
by high nutritional and biological value, due to the presence in their
composition of a significant proportion of complete dietary protein, fats,
vitamins and dietary fiber. The practice of using secondary raw materials has
not become widespread at Ukrainian enterprises, which causes significant
losses of BAS during the manufacture of canned products. Therefore, it is
proposed to study the value of secondary products of tomato processing and
offer rational approaches to their processing for creating food products with
high nutritional and biological value indicators.

2. Improvement of tomato seeds processing regimes
In order to effectively use raw materials and obtain a product with
high quality indicators, the task is to study the physical and chemical and
biochemical composition of secondary products of processing tomato raw
materials, namely tomato seeds.
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Tomatoes of the most cultivated varieties in the central region of Ukraine
and secondary products of tomato processing, namely tomato seeds formed
after receiving tomato products, were used for research. The chemical
composition of tomato seeds of technical and biological maturity was
studied separately and its comparative analysis was performed. The average

chemical composition (2015-2017 harvest) of tomato seeds (Table 1).

Table 1

Chemical composition of tomato seeds, % dry matter

Indicator Tom'flto se.eds Tomz}to se'eds
of technical ripeness of biological ripeness

proteins 38.07+0.5 36.26+0.5
lipids 36.44+0.2 38.30+0.2
carbohydrates 21.83+1 20.14+1

including fiber 16.92+0.5 17.52+0.5
minerals 3.35+0.5 3.2840.5
carotenoids 0.18+0.05 0.19+0.05

The analysis of the obtained data showed that tomato seeds have a high
nutritional and biological value, which occurs due to the content of proteins,
lipids, carbohydrates, and is close to modern recommendations for creating
healthy diets (Mizrahi, 2010).

At the same time, seeds of technical stage of ripeness differ from
biologically mature seeds by higher protein content — by 1.81% and
carbohydrates — by 1.21%, which can be explained by the processes of
redistribution and synthesis of organic compounds that occur during the
maturation of plant raw materials. However, it should be borne in mind
that in the process of achieving biological maturity of tomatoes, the content
of nitrogenous substances, organic acids and reducing sugars increases
(Navarro-Gonzalez, et al., 2018).

2.1 Study of the protein content of tomato seeds

It is known that tomato seeds have a high content of nitrogenous
substances, however, it should be noted that the literature does not provide
data on their qualitative and quantitative composition.

To confirm the existing literature data on the transformation of organic
compounds at different stages of ripeness, it is proposed to study the
chemical composition of tomato seeds in more detail.
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Changes in the fractional composition of tomato seed protein substances
were studied based on their solubility (Table 2).

Table 2
Fractional composition of tomato seeds protein
Content, % to total protein
Faction name Tomato seeds Tomato seeds
of technical ripeness of biological ripeness
Albumins 20.29+0.2 19.20+0.2
Globulins 39.46+0.2 36.96+0.2
Glutelins 15.68+0.2 18.44+0.2
Prolamines 12.21+0.2 11.88+0.2
Insoluble fraction 12.36+0.2 15.52+0.2

Analysis of experimental data shows that the main components of the
protein complex of tomato seeds are albumins and globulins, which due
to their physicochemical properties are highly digestible (Sasivimon, et
al., 2002). Their content in tomato seeds of technical ripeness is higher by
3.59% than in seeds of biological ripeness.

The obtained data indicate a decrease in the amount of globulin
fraction by 3.5% and prolamine fraction by 0.33% in the process of
achieving biological ripeness of tomatoes. At the same time there is an
increase in the amount of gluten by 2.76%. This redistribution of the
fractional composition of proteins can be explained by the accumulation
of low molecular weight fractions of nitrogenous compounds, which
may occur due to the formation of amine nitrogen and is characteristic
of the maturation of plant materials, which is manifested in an increase
in the cleavage products by 3.16% and is confirmed by the data for the
determination of amine nitrogen (Table 3).

Table 3
Content of amine nitrogen in samples of tomato seeds
Tomato seeds Tomato seeds
of technical ripeness of biological ripeness
Amino nitrogen mg/100 g 27.8+0.1 24.5+0.1
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It is established that tomato seeds of biological ripeness are
characterized by some redistribution of protein substances according to
their solubility and digestibility and transition to free amino acids.

Based on this, the amino acid composition of tomato seeds of technical
and biological ripeness was studied (Table 4).

Table 4
Amino acid content, % to total protein
Amino acid Tomz_lto se.eds .Tomz}to se.eds
of technical ripeness of biological ripeness

Valine 3.7 4.8
Isoleucine 3.4 53
Leucine 7.0 7.2
Lysine 7.6 6.1
Methionine 1.5 1.4
Threonine 3.9 3.7
Tryptophan 1.4 1.8
Phenylalanine 4.1 4.5
Arginine 9.2 8.5
Alanine 4.9 6.1
Aspartic acid 10.1 10.2
Histidine 2.4 54
Glycine 5.5 4.2
Glutamic acid 19.6 16.5
Proline 4.4 5.2
Serine 5.5 4.8
Tyrosine 4.8 2.7
Cysteine 2.3 1.5

Identification of the amino acid composition of tomato seeds of technical
and biological ripeness showed that the total number of amino acids during
tomato ripening increases by 10.65%, which is due to the plastic processes
that take place in tomato tissues. The content of essential amino acids in
tomatoes of technical ripeness is 96.5 mg, which is 2.3% more than in
tomatoes of biological ripeness. Herewith the limiting amino acid is valine,
the rate of which is 55%.
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2.2 Study of the composition of tomato seeds carbohydrate complex

The content of carbohydrates in raw materials significantly affects the
quality of products, its nutritional and energy value. Tomato seeds contain
a significant amount of carbohydrates — from 30 to 35% CF. Carbohydrates
of tomato seeds are represented by starch, fiber, sugars, pectins and other
substances.

To establish the appropriateness of using tomato seeds for further
processing, the study of the carbohydrate composition of tomato seeds of
technical and biological ripeness was conducted. Changes in tomato seed
carbohydrates are due to the achievement of the final stages of ripeness,
plastic processes and the formation of storage substances (Table 5).

Table 5
Carbohydrate content in tomato seeds
Content, % dry matter
Carbohydrates Tomato seeds Tomato seeds
of technical ripeness of biological ripeness
Glucose 0.4+0.2 0.5+£0.2
Fructose 0.5£0.2 0.8+ 0.2
Saccharose 24+0.5 2.8+0.5
Starch 2.0+£0.5 1.8£0.5
Cellulose 19.6+ 0.5 18.5+ 0.5
Hemicellulose 7.5+ 0.1 7.1+ 0.1

Analysis of the obtained data showed that depending on the stage of
ripeness, the process of redistribution of carbohydrates takes place, namely
the content of sucrose increases by 0.4%, starch decreases by 0.2%, and
fiber by 1.1%.

The increase in number of disaccharides in tomato seeds from tomatoes
of biological ripeness is due to the processes of hydrolysis of low molecular
weight oligosaccharides under the action of amylolytic enzymes in
conditions of increasing enzymatic activity in the final stages of tomatoes
ripening, which takes into account the processes of hydrolytic disorder of
starch, part of which is used to build new tissues, the other remains in the
form of insoluble sugars.
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The obtained data allowed us to conclude that the carbohydrate
composition of tomato seeds is represented by simple sugars, starch and
dietary fiber. At the stage of technical ripeness, tomato seeds are dominated
by fiber, hemicellulose and starch. Their content decreases when tomatoes
reach biological maturity.

2.3 Study of the fatty acid composition of tomato seeds

Tomato seeds are a source of components such as carotenoids and lipids,
which include polyunsaturated fatty acids.

Therefore, the content of free fatty acids of tomato seeds was studied
(Table 6).

As a result of the research conducted, the presence of 72.4% of
unsaturated fatty acids in the seeds of technical ripeness and 75.63% of
biological one was identified, including 47.72% of polyunsaturated fatty
acids for tomato seeds of technical ripeness and 50.96% of biological
ripeness. In the lipophilic fraction of seeds, among the saturated acids,
palmitic acid predominated, its content in relation to the amount was 21.56%
for tomatoes of technical ripeness, and 20.75% for tomatoes of biological
ripeness. Among the polyunsaturated acids, linoleic acid predominated. At
the same time, there are no trans-isomers among fatty acids, and the ratio
between unsaturated omega-3 and omega-6 acids in seeds corresponds to
the latest recommendations for nutrition in accordance with the nutrition
principles.

Thus, the value of the chemical composition of tomato seeds is determined
by the content of essential fatty acids, which play a number of important
biological functions: act as regulators of metabolic processes, participate in
lipid metabolism, affect the state of the vascular wall, and affect the vascular
wall. Therefore, given the established composition of fatty acids, tomato
seeds can be attributed to promising types of food raw materials.

2.4 Study of the activity of anti-nutrient factors in tomato seeds

Protein substances determine the nutritional and biological value of
food. The content of inhibitors in some plants leads to a significant reduction
in the nutritional value of protein products. The presence of proteinase
inhibitors in animal and human diet leads to negative physiological
phenomena. It is known that the content of trypsin-inhibitor complexes
causes intensive synthesis of pancreatic enzymes. This leads to an increase
in the transformation of methionine into cystine, which in turn increases the
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Table 6

Content of free fatty acids in tomato seeds,
% to total amount of fatty acids

Fatty acids Tomz.lto se.eds _Tomz}to se.eds
of technical ripeness of biological ripeness

C14:0 0.37814 0.11219
C15:0 0.14795 0.06924
is0C16:0 0.16737 0.09063
C16:0 21.56107 20.75644
Cl16:1 0.86295 0.52893
C16:2 0.27314 0.21643
C17:0 0.27379 0.17228
C17:1 1.30101 0.62897
isoC18:0 1.32274 0.94684
C18:0 7.45303 5.92004
C18:1 23.53947 24.04448
C18:2 33,83710 39.38001
Cl18:3 5.98324 3.95564
C22:0 0.82807 0.64297
C20:1 0.16670 0.10474
C21:0 0.11123 0.05920
C20:4 0.30494 1.64190
C20:0 0.71594 0.35592
C22:1 0.11557 -
C22:4 0.13882 0.06337
C24:0 0.51775 0.26506
Total 100 100
®-6/0-3 2.55:1 4.16:1
Monounsaturated fatty acids 24.68469 24.67815
Polyunsaturated fatty acids 47.71713 50.96096
Unsaturated fatty acids 72.40182 75.63911
Saturated fatty acids 27.59818 24.36089

need for sulfur-containing amino acids, which cannot be compensated by
the proteins that come with food (Bosona, et al., 2018).

It is known that the secretion of pancreatic juice is regulated by the
digestive process. Digestion of food depends on the level of trypsin and
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chymotrypsin in the intestine. When the level of these enzymes under the
action of inhibitors falls below the critical value, the pancreas begins to
produce more enzymes. When trypsin binds to the inhibitor, digestion may
also occur (Pomeranz et al., 2001; Smith, et al., 1980).

Inhibitors of proteolytic enzymes have been found in many plant
species belonging to different systematic groups. The content of proteinase
inhibitors in plants changes under the influence of growing conditions.
However, species and varietal differences in their content, as well as the
component composition of inhibitors persist regardless of the year of
reproduction, which indicates the genetic condition of this trait (Stewart,
et al., 2000).

Of the whole range of antialimentary factors, trypsin inhibitors are
of the greatest interest due to their wide distribution and high content in
the storage substance of plants, i.e. seeds. The physiological functions of
these substances of protein nature are sufficiently studied: they can serve as
reserve proteins, regulate the activity of proteolytic processes, preventing
premature breakdown of reserve proteins; inhibit the activity of proteases of
a number of harmful insects and phytopathogenic microorganisms, thereby
protecting plants from damage (Wu, et al., 2018). The entry into the body
of an increased amount of these antialimentary factors leads to a decrease
in the process of hydrolysis of food proteins, reducing the efficiency of their
digestion.

The study of the activity of trypsin inhibitor proteins in tomato seeds is
conducted (Table 7).

Table 7
Activity of tomato seed trypsin inhibitors
Variety Alexia Lampo Lyona
Protein content, % dry matter 34.03+0.5 | 35.37+0.5 | 32.03+0.5
Indicator on activity of inhibitors mg/g protein | 0.55+0.1 | 0.61+0.1 0.52+0.1

Analysis of the data shows that there is a relationship between the
amount of protein in tomato seeds and the presence of proteinase inhibitors.
There are also data (Mizrahi, et al., 2010) on the genetic nature of anti-
nutrients accumulation. Thus, for Lampo variety, which contained the
highest amount of protein in its seeds, the activity of trypsin inhibitors was
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at the level of 0.61 mg/g protein, which is 17.3% higher than the content of
anti-nutrients in Alexia variety, which was used for further research.

In order to analyze the effect of tomatoes ripeness degree on the
content of anti-nutrients in tomato seeds, the content of trypsin inhibitors
in samples of tomato seeds of technical ripeness of Alexia variety is
established (Table 8).

Table 8
Content of trypsin inhibitors in native raw materials
Tomatoes Inhibitor activity, mg of trypsin / mg protein
of technical ripeness 0.30+0.05
of biological ripeness 0.52+0.05

The data show that tomato seeds contain a significant proportion of anti-
nutrients, which is associated with a high content of protein.

However, trypsin inhibitory activity (TIA) of tomato seeds of technical
ripeness is 57% lower than TIA of seeds of biological ripeness, which can
be explained by the completion of protein substances formation in the
final stages of tomato ripening and the final formation of plant protective
mechanisms, which also include trypsin inhibitors (Hisace, et al., 2003).

In order to reduce the activity of tomato seed proteinase inhibitors,
studies were conducted to select the parameters of pre-treatment of tomato
seeds and their effect on the content of biologically active substances and
on trypsin-inhibiting activity of tomato seeds.

An effective way to eliminate these factors is to inactivate proteinase
inhibitors caused by their destruction (Zhu, et al., 2017). It should be noted
that in comparison with other antialimentary factors, trypsin inhibitors have
a fairly high resistance to inactivation. In this regard, data on a significant
decrease in the content of trypsin inhibitors in seed products indicate the
destruction of alkaloids.

3. Development of pre-treatment modes for tomato seeds processing
In the process of heat treatment a loss of macro- and micronutrients
occurs, so in order to identify the feasibility of using tomato seeds, it is
necessary to conduct research on the quantitative content of essential
components after the selected modes of pre-treatment.
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3.1 Study of hydrothermal treatment exposure of tomato seeds

It is known that decrease in proteases activity (~ 85%) can be achieved
under the action of high temperatures, especially in combination with high
pressure, which in this case is due to greater efficiency of heat treatment
(Wu, et al., 2018).

To determine the effect of hydrothermal treatment on trypsin inhibitory
activity of tomato seeds, studies were conducted related to their pre-
treatment, which involved keeping in water with temperatures of 70; 80;
90; 100 °C for 20; 30; 40 min.

The choice of temperature is due to the protein nature of proteolytic
enzymes inhibitors, and their ability to be inactivated by high temperatures
(Figure 1 and 2).
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Figure 1. Activity of trypsin inhibitors in samples of tomato seeds
of technical ripeness after application of hydrothermal treatment

The obtained data show that when applying hydrothermal treatment
for tomato seeds of technical ripeness for 20 min at water temperature
of 70-100 °C, the reduction of TIA could not be achieved. Hydrothermal
treatment for 40 min at water temperature of 70-100 °C allowed to reduce
the TIA by 3.3 times relatively to initial values.

The results of hydrothermal treatment of tomato seeds of biological
ripeness had similar dependence: when applying treatment for 20 min at
water temperature of 70-100 °C, a decrease in the TIA of tomato seeds
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Figure 2. Activity of trypsin inhibitors in samples of tomato seeds
of biological ripeness after application of hydrothermal treatment

was not observed. When treated for 20-30 min, it allowed to reduce
TIA by 1.7%. Hydrothermal treatment for 40 min at water temperature
of 90..100 °C reduced trypsin inhibitory activity by 3.3 times from
baseline.

The obtained data indicate that the application of hydrothermal treatment
of tomato seeds with the used parameters did not significantly reduce the
trypsin inhibitory activity compared to the initial one. Therefore, there is
need to continue the search for ways to reduce TIA of tomato seeds.

The conducted studies confirm existing literature on resistance of some
types of proteinase inhibitors, which is due to their amino acid composition
(Muratore, et al., 2005).

3.2 Research and grounding of tomato seed processing methods

One of the promising areas in the development of tomato seed processing
technologies is use of new physical methods of heat supply to product.
The use of infrared radiation intensifies the internal processes in the cell,
improves quality, facilitates their control and management of technological
parameters. As a result of IR treatment, the processes of biochemical
transformations in seeds intensify (Schindler, et al., 2005; Stahl, et al.,
2003).

61



62

Olha Dushchak (Benderska), Tetiana Levkivska

The principle of micronization used for the treatment of tomato seeds is
to change the structure of proteins and grain starch as a result of its intense
heating by infrared rays. It is known that heating by infrared rays causes
vibration of the product molecules, while releasing heat and increasing the
pressure inside the seed due to the trapid evaporation of moisture. In this
case the processes of protein denaturation and starch destruction take place
(Wu, et al., 2018).

The heat flux density is much higher than with convective and conductive
heat supply. Infrared radiation heats the seeds and penetrates into the depth
of the material layer up to 4..6 mm. Thermodiffusion flow of moisture from
the surface, which turns into steam, creates internal pressure and loosens
each individual grain (Smith, et al., 1980).

To carry out the process of micronization of tomato seeds we used
infrared heating in MS-1micronizer. When processing, the seeds, following
pre-washing, enters the conveyor in the area of infrared radiation, the source
of which are gas burners made of special ceramics. When heated to a dark
red glow, the ceramic creates a flow in the wavelength range from 1.8 to
3.4 microns. Processing time is up to 90 seconds. The seeds are heated to
140-150 °C.
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Figure 3. Activity of trypsin inhibitors in tomato seed samples
after application of micronization treatment
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To determine the effect of micronization treatment on trypsin
inhibitory activity, tomato seeds were treated for 20, 40, 60 seconds
(Figure 3).

The obtained data show that the use of micronization treatment allows
to achieve significant reduction in the amount of tomato seeds anti-
nutrients. Thus, when the tomato seeds of technical ripeness were kept in
the micronizer for 60 s, the decrease in the content of trypsin inhibitors was
about 34% and for seeds of biological ripeness — 28.8%.

Another advantage of the method is preservation of structural integrity
of the seed, which increases its shelf life. A significant disadvantage of this
method is the uneven heating of the inner part of the seed, as heating by
infrared heat is carried out from above.

4. Development of basic-technological scheme
for obtaining semi-finished product «Tomato Seed Paste»

The proposed scheme of pre-treatment of tomato seeds (Figure 4)
allowed to achieve a significant reduction in the content of anti-nutrients,
which confirms the assumption of the possibility of using tomato seeds to
create food products based on it.

Processing of tomato seeds involved the process of their grinding.
To do this, grinding was done in the laboratory, using LZM-1 laboratory
mill to create the necessary pasty structure of the semi-finished product,
which should provide easy dosing, uniform distribution in the mass of
the product, and not cause changes in organoleptic properties. When
crushed, three stages of grinding tomato seeds were used: large (particle
diameter 2.6-1.8 mm) characteristic residue on a sieve having holes
with a diameter of 3 mm was not more than 35%, on a sieve having
5 mm holes — not more than 5%; average (particle diameter 1.8-1.0 mm)
characteristic residue on a sieve having holes with a diameter of 3 mm
was not more than 12%, with holes of 5 mm it was not allowed; small
(particle diameter 1.0-0.2 mm) characteristic residue on a sieve having
holes of 2 mm was not more than 5%, the residue on a sieve having
5 mm holes was not allowed.

As a result of grinding, coarse suspensions were obtained, which
contained a water-oil fraction with inclusions of protein, pectin substances
and fiber with particle sizes of 0.5-0.8 mm after grinding.
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Figure 4. Schematic diagram for production
of semi-finished products «Tomato Seed Paste»

4.1 Study of physicochemical parameters of tomato seed paste

To establish the possibility of using the semi-finished product «Tomato
Seed Paste» for food enrichment, a necessary step is to determine the main
indicators of tomato seed paste. To do this, we determined the organoleptic
characteristics of tomato seed paste.

The results of the evaluation of tomato seed paste quality (Tables 9, 10).

An evaluation of the organoleptic characteristics of the new product
«Tomato Seed Paste» found that the semi-finished product has a neutral taste
without bitterness with an aftertaste of tomatoes and a light tomato aroma.
The consistency of the product is viscous, lubricant with the presence of
individual particles of larger size.
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Table 9
Organoleptic characteristics of tomato seed paste
Indicator Characteristic
Color Orange-brown with a yellowish tinge

Inherent in tomatoes with a light pepper flavor without extraneous
taste and odor

Homogeneous concentrated mass from semi-liquid to lubricating
consistency. Single inclusions of crushed particles and particles of

Taste and smell

Appearance and

consistency tomato skin are allowed
Table 10
Physical and chemical parameters of tomato seed paste, %
Indicator Contents
mass fraction of moisture 14.55+0.5
lipids 39.45+0.2
proteins 18.37+0.1
carbohydrates 14.01+0.5
minerals 0.93+0.1
fiber 1.25+0.2
carotenoids 1.8+0.1

It is established that the proposed technology of tomato seed processing
allows to obtain a biologically valuable product, which is mainly represented
by the lipid fraction — up to 40%, as well as a significant content of protein,
carbohydrates and fiber. The basis of the vitamin complex of tomato seed
paste is carotenoids — 1.8-1.9% of dry matter, which are stored due to short-
term pre-treatment.

Quantitative determination of the amino acid composition of tomato
seed paste after micronization treatment according to the method was
performed (Table 11).

Evaluation of the proteins amino acid composition at tomato seed paste
showed that they contain all 10 essential amino acids, and their share is
more than 50%, which confirms the high nutritional value of tomato seed
paste. As a result of micronization treatment there is a partial denaturation
of proteins and accumulation of free amino acids, which leads to an increase
in their total amount compared to tomato seeds before processing (Table 4).

The content of mineral elements in tomato seed paste was studied (Table 12).
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Table 11

Content of amino acids in semi-finished product «Tomato Seed Paste»

Amino acid Content, % to total protein
Valine 5.652
Isoleucine 4.267
Leucine 7.887
Lysine 7.385
Methionine 1.355
Threonine 3.634
Tryptophan 1.644
Phenylalanine 4.564
Arginine 9.373
Alanine 4.284
Aspartic acid 9.258
Histidine 3.878
Glycine 5.585
Glutamic acid 14.124
Proline 4.478
Serine 4.452
Tyrosine 3.145
Cysteine 6.171
Table 12
Content of minerals in tomato seed paste
Content of mineral Acceptable level,

Indicator

elements, mg/100 g

not more than mg/kg

Macronutrients, mg/100 g

Sodium 205.8-210.3 not normalized
Potassium 520.7 - 530.0 not normalized
Calcium 130.5-135.0 not normalized
Magnesium 60.0 — 62.8 not normalized
Trace elements, mg/kg

Iron 2.6-49 5.0

Zinc 0.98-1.9 5.0
Copper 0.29 - 0.44 0.5

Lead 0.06 — 0.08 0.1
Cadmium 0.002 -0.013 0.05
Arsenic 0.01 —0.03 0.1
Mercury 0.005 -0.01 0.03
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According to Table 12, the content of toxic elements in tomato seed
paste does not exceed the acceptable level. Studies have confirmed the
assumption that in terms of nutritional value, tomato seed paste can be
recommended as a food supplement to enrich nutrition with protein-lipid
complex and a group of antioxidants.

5. Conclusions

Analysis of the obtained data showed that tomato seeds have a high
nutritional and biological value, due to the content of proteins, lipids,
carbohydrates.

It is established that the seeds of technical stage of ripeness differ from
biologically ripe seeds by high content of proteins, fiber and carbohydrates,
which can be explained by the processes of redistribution and synthesis of
organic compounds that occur during the ripening of plant raw materials.

Analysis of the chemical composition of tomato seeds showed that
along with the high biological value, the nutritional value of seeds is
significantly reduced by natural anti-nutrients, i.e. protease inhibitors. In
order to inactivate to a safe level, a study was conducted on the effect of
pre-treatment, namely the processes of micronization and hydrothermal
treatment of tomato seeds. It is established that hydrothermal treatment
when using temperatures in the range of 70-100 °C reduces the activity
of anti-nutrients of tomato seeds by 1-2%. Micronization treatment of
tomato seeds for 60 s allows to reduce the content of trypsin inhibitors by
34% without changing the properties of protein substances and amino acid
composition of seeds.

It is established that the proposed technology of tomato seed processing
allows to obtain a biologically valuable product, represented by the lipid
fraction —up to 40%, as well as a significant content of protein, carbohydrates
and fiber. The basis of the vitamin complex of tomato seed paste is carotenoids,
which are saved due to short-term pre-micronization treatment.

It is established that the proteins of tomato seed paste contain all
10 essential amino acids. Their share is over 50%, which confirms the
high nutritional value of tomato seed paste. As a result of micronization
treatment there is a partial denaturation of proteins and accumulation of
free amino acids, which leads to an increase in their total amount, compared
with tomato seeds before processing.
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Analysis of the kinetics of the process on enzymatic hydrolysis of
tomato seed paste showed that the use of pre-micronization treatment of
tomato seeds can increase the accumulation of free amino acids in tomato
seed paste samples by 1.56 more intensely than in control samples.

The content of toxic elements in tomato seed paste does not exceed
the acceptable level. Studies have confirmed the assumption that in terms
of nutritional value, tomato seed paste can be recommended as a food
supplement to enrich nutrition with protein-lipid complex and a group of
antioxidants.
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Abstract. Thanks to the wide assortment, excellent taste and bright
appearance, confectionery products have become an integral part of the diet
of a modern person. Along with this, these products are a source of easily
digestible carbohydrates, the consumption of which in large quantities can
contribute to the development of a number of diseases, in particular, weight
gain, the occurrence of cardiovascular pathologies, and the like. It is very
difficult and impractical to completely abandon sweets, because sugar is
necessary for the brain to function, and other components of confectionery
are effective and safe antidepressants. Therefore, a number of nutritionists
are still advising to use a group of pastille-marmalade products (zefir,
pastille, marmalade), since it is these sweets that have a lower energy value
compared to cakes, chocolate and others.

Products such as marshmallows are obtained by whipping fruit and
berry puree with sugar and egg white, followed by the addition of gelling
agents. Food acids, essences, flavors, dyes, etc. are used as additives in the
production of pastilles. The technology of these products uses fruit puree,
most often sulphitized apple puree, which, during manufacture and storage,
loses useful substances, which leads to the fact that the finished product has
an insignificant content of vitamins, micro- and macroelements.

Therefore, it is possible to increase the content of functionally
physiological nutrients by using blended fruit and berry paste obtained
under gentle temperature conditions. This will give an attractive color and
flavor to the pastille without the use of dyes and flavors.
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In this regard, the aim of the work is to improve the technology of
pastille of increased nutritional value with the addition of multicomponent
fruit and berry paste from apples, cranberries and blackberries. The new
technology will expand the range of confectionery products with a high
content of functionally physiological ingredients.

The structural and mechanical properties and quality indicators
of multicomponent fruit and berry paste from apples, cranberries and
blackberries have been studied. According to the results of determining the
organoleptic and physicochemical quality indicators, it is established that
the rational amount in the formulation of the pastille of multicomponent
fruit and berry paste is 40% with the replacement of apple puree.

The changes that occur during storage of the pastille are set. Yes, there
is less moisture loss in the pastille with the addition of the paste, which is
due to the higher content of pectin in the products. An increase in shape-
retaining properties and a decrease in adhesion have been determined,
which will prevent them from sticking together during the entire shelf life.

The formulation and technological scheme of preparation of pastille
products with multicomponent fruit and berry paste are developed, and also
the complex indicator of quality of pastille with application of principles of
qualimetry is defined.

The addition of a multicomponent fruit and berry paste to the recipe
composition of the marshmallow increases the content of all biologically
active substances in comparison with products without the addition of this
paste. Thus, the content of low molecular weight polyphenolic compounds,
vitamins, minerals increases, in particular the content of pectin increases
2.2 times, ascorbic acid is 4.2 times higher.

1. Introduction

Confectionery has significant advantages over other foods. They have a
good pleasant taste and aroma, attractive appearance. It promotes digestion,
better assimilation of these delicacies, in addition, sugar confectionery has
a positive effect on the central nervous system, enhancing the efficiency of
the whole organism.

The chemical composition of sugar confectionery is characterized
by the predominance of mono- and disaccharides compared to other
components. Also characteristic of the whole group of products is an
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unbalanced content of substances, lack of dietary fiber, vitamins, micro-
and macronutrients.

Pastilles, which are made on the basis of apple puree, pectin and other
fruit and berry raw materials (zefir, pastille, marmalade, pat), are deficient
or contain insignificant amounts of physiologically functional ingredients
(vitamins, minerals, dietary fiber). This is due to the unstable quality of
raw materials, the desire of manufacturers to reduce the cost of products
by using improvers and structure-forming agents instead of traditional raw
materials.

Therefore, the relevance of this topic is the improvement of existing
technologies for the production of pastilles through the use of natural raw
materials with a high content of physiologically functional ingredients. This
will allow, on the one hand, to increase the nutritional value of products,
and on the other hand, to reduce the cost of products by reducing the
amount of gelling agents, since plant raw materials play a technological
role in the formation of the structure of products. Such raw material can
be a multicomponent paste from fruit and berry raw materials (apples,
cranberries, blackberries) with a high content of physiologically functional
ingredients, which is achieved by using low temperature processing modes
(concentration).

2. Literature review

The group of pastilles includes confectionery products, which are
obtained by whipping fruit and berry puree with sugar and egg white,
followed by mixing the foam with a mixture of gelling agents. These
products have a foam structure, which is stabilized by the structuring agent,
as such use pectin, agar, gelatin and others. Organoleptic quality indicators
and technological properties differ depending on the used hydrocolloid,
final characteristics and type of confectionery.

To maintain good health, people should consume not only complete
carbohydrates, proteins, fats, but also all the physiologically functional
ingredients necessary for the successful functioning of the human body.
Currently, the food industry is making extensive use of food fortification.
This trend also applies to pastilles.

Alternative raw materials for pastille products have been developed.
In [1, p. 14], glucose syrup was used to replace molasses with glucose.
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The authors proved that replacement with glucose syrup has a positive
effect on the viscosity, strength and organoleptic characteristics of finished
products. The application of glucose syrup, which contains dextrins, leads
to an increase in the viscosity of the gel-like mass. The results showed that
the optimal dosage is the complete replacement of molasses and glucose
with glucose syrup.

In[2, p. 40], research was conducted on the development of a new type of
zefir of high nutritional value. As an additive, the use of pumpkin is proposed
because it contains many physiologically functional ingredients — vitamins,
minerals, macro-, micronutrients, fiber, in particular, pectin. According to
the results of research, the authors found that with increasing the amount
of pumpkin puree increases the density of products, they acquire a viscous
consistency, while reducing the rate of moisture loss by 0.6... 0.8%. It is
established that the optimal dosage is 30% of pumpkin puree to the weight
of apple puree.

Known technology for the production of zefir in chocolate with beet
powder as an additive. According to the results of research, the authors
found that zefir have a pleasant pink color, taste and aroma. The chemical
composition ofbeetroot powder allowed the authors to reduce the prescription
amount of sugar in marshmallows. It has been determined that 100 g of this
product contains the daily norm of dietary fiber, which makes it possible
to increase the resistance of the human body to the negative effects of the
environment and prevent a number of diseases such as diabetes mellitus,
atherosclerosis, coronary heart disease, bowel disease, obesity [3, p. 31].

In work [4, p. 17], it is proposed to use a mixture of sweeteners
(fructose, xylitol, sorbitol, isomalt) in the technology of zefir production.
It was found that the joint use of sweeteners allows a synergistic effect in
which the foaming capacity of the protein with the mixture is greater than
when they are used separately. This combination of sweeteners gives the
zefir a sweetness similar to that of sucrose. Thanks to the replacement of
sugar in the zefir formulation with a sugar substitute, the authors obtained a
unique therapeutic and prophylactic product. An improvement in physical
and chemical quality indicators (moisture, density) and a decrease in the
caloric content of the product have been established.

The trend of making confectionery products with reduced sugar content
without deteriorating product quality is relevant. Thus, in [5, p. 270] studies
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were conducted on the addition of dried acai powder (10.4 g / 100 g in
dry form) to the finished product. According to certain organoleptic and
physicochemical quality indicators, it is established that the addition of
dried acai powder to sugar confectionery products based on isomalt and
erythritol allows to obtain a product for consumers with diabetes.

The effect of betanin, which is obtained from molasses, which is a
by-product during sugar beet processing, on the nutritional value, structure
and shelf life of zefir has been studied. It is a biologically active supplement
and can have a preventive effect on a number of body systems. The
recommended daily intake of betanin is 3 g. Its effect on the organoleptic
properties of zefir-pastille masses during addition in different amounts was
studied. It is established that in the presence of betanin the accelerated
process of moisture loss by products during storage takes place and changes
of texture which are connected with loss of homogeneity of zefir mass are
shown [6, p. 40].

In [7], biomodified products of oats and barley were developed,
containing the following substances: fiber (9.44 and 4.63%), which has
aerating properties; pectin (2.8 and 2.07%) and B-gucan (1.2 and 2.4%),
which are surfactants; as well as proteins (9.37% and 9.35%). Replacement
of 15% of sugar and pectin by biomodified products is proposed and the
effect of this additive on physicochemical and structural-mechanical
properties is studied. It was found that the plastic strength of zefir with
the optimal dosage of biomodified products of oats and barley is higher by
45.3 and 43.2%. Marshmallows with additives have increased strength and
decreased adhesion. As a result of research it was found that the introduction
of biomodified products of oats and barley in zefir as a component that
improves the structural and mechanical properties of products by replacing
in the recipe pectin by 10%, sugar by 5% and egg white by 15% in terms of
dry matter. Additives do not impair the physico-chemical and organoleptic
quality of finished products.

Known formulation of pastilles using a mixture of polydextrose and
fructose. Polydextrose is characterized by a low glycemic index, which does not
affect blood glucose levels and is not absorbed. It is known that polydextrose
stimulates the growth of bifidobacteria. The obtained results showed that the
replacement of sugar by polydextrose and fructose in the formulation of pastilles
expands the range of dietary and diabetic products. At the same time, there is

75



76

Olga Samokhvalova, Kateryna Kasabova

an improvement in structural-mechanical and organoleptic quality indicators.
The resulting pastilles without excessive sweetness and viscosity and have a
gel-like consistency that is easily broken [8, p. 36].

The authors [9, p. 24] developed a formulation for pastille with stevia
extract and elamin. The use of elamin concentrate provides the body with
macro- and microelements, is a means of prevention and treatment of goiter,
due to the significant content of organically bound iodine. The use of elamin
in the formulation of a new type of pastille is also due to the fact that it is a
stabilizer of foams in the production of pastille products, a rational amount
of which improves the consistency of pastille and is 0.45... 0.65%. The use
of stevioside sweetener and aqueous stevia extract developed in the recipe
pastille allowed to reduce the sugar content by 25...26% with simultaneous
prevention of iodine deficiency.

Itisproposedto develop arecipe for pastille products using non-traditional
raw materials by modeling a recipe with full or partial replacement of sugar
with simultaneous fortification of products with iodine [10, pp. 79—80].

Developed a pastille using banana puree, flax seeds and yogurt
with prebiotics. The use of this method is that the resulting product is a
confectionery product without the use of white crystalline sugar, enriched
with prebiotic cultures of lactic acid bacteria of yogurt, proteins of
plant origin and with improved organoleptic characteristics. Yogurt is a
fermented milk product of therapeutic and prophylactic value, useful for
human health. Banana puree contains proteins, fats and carbohydrates in
the amount of 1.5, 0.5 and 21.0%, respectively. In addition, banana puree
is a natural thickener, which allows you to use it as a gelling agent and
stabilizer. Flax seeds contain proteins, fats and carbohydrates in the amount
of 33.0, 38.0 and 4.5%, respectively. The high protein content in it allows
you to use flax seeds as a foaming agent. Flax seeds contain water-soluble
fiber, which is able to protect the walls of the stomach and all parts of the
intestine from irritation.

Known pastilles technology with yacon tubers. The proposed method
uses yacon tubers instead of apple puree, which allows the product to be
used by people with diabetes. Yacon has the ability to accumulate in the
tubers a large amount of inulin — a natural polysaccharide, which is 95%
fructose. This important property allows you to recommend it as a dietary
product, including people with diabetes and obesity.
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Formulations of whipped products with non-traditional protein and
carbohydrate components are developed: dietary zefir on the basis of
Jerusalem artichoke puree and sugar substitutes; whipped confectionery
based on soy and modified soy products, namely pastilles, Turkish delight
and zefir containing probiotic bacteria. Creation of functional confectionery
products, including probiotic component, is a new and promising direction
in improving the structure of functional nutrition [11, p. 66].

Whipped confectionery successfully combines those nutrients that
reduce the body’s intake of radionuclides and increase the body’s resistance
to radiation. These include pectins, other substances that bind radionuclides
and prevent them from being absorbed in the gut; potassium and calcium salts,
which are antagonists of radioactive cesium and strontium; bioflavonoids
that increase the body’s resistance. The use of grain bioadditives in the
composition of whipped confectionery products, containing cultures of
bacteria — probiotics, enhances their functional properties.

Dietary fiber and polysaccharides of prescription components (apple
puree and citrus pectin) perform an additional protective function for
bifidobacteria. They adsorb bacteria, and acidic polysaccharides (pectin
substances) form a layer on the surface of the complexes «dietary fiber —
bacteriay», which protects bifidobacteria during passage in the stomach. In
the creation of functional zefir, pastilles, Turkish delight and whipped
candies, use Jerusalem artichoke puree (zefir «White-pink» and pastille
«White-pink»).

To give the products dietary properties, sugar is replaced by fructose
and sorbitol (pastille and zefir). New confectionery products with artichoke
processing products can be attributed to the products of functional direction,
as fructooligosaccharides not only improve the taste and technological
properties, but also have a positive effect on human health [12, p. 16].

Soy products (soy milk, soy concentrates and isolates, protein and fat
fortifiers) can be a reserve in the production of confectionery products with
a whipped foam structure, because, in addition to the ability to form foam,
they contain biologically active substances and are relatively cheap. There
is a growing interest in the use of soy milk, soy enrichment «Samsony»
and soy food concentrate «Odyssey», which have high nutritional value
and contribute to the creation of functional products for mass, dietary and
therapeutic nutrition [13, p. 25].
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Technologies for the production of functional zefir with the use of
eggshell powders, dry kelp and food adaptogenic additives and the
provision of the product with therapeutic and prophylactic properties due
to the complex of minerals that are part of the additives. Food adaptogenic
supplement contains homeopathic medicines of mineral, plant and animal
origin. Due to this, zefir include biologically active compounds of natural
origin and the process of obtaining zefir mass is intensified. This reduces
the process time by 25% and reduces the formulation amount of pectin by
1.5%. The optimal dosage of eggshell powder is — 2% of the total weight
of zefir by dry matter, and dry kelp powder — 0.4%. During storage of zefir
with the addition of dry kelp powder for 30 days, no iodine loss was found
[14, p. 69].

In [15] the technology of zefir production with the use of spicy-aromatic
plants, in particular infusions of calamus, peppermint, nettle was developed.
The use of wheat protein in the production of zefir, which can be used as
a foaming agent for partial replacement of egg white in order to reduce
production costs and reduce microbiological contamination. A method for
the production of zefir «New» has been developed, which involves the
preparation of zefir with the addition of agar-sugar-molasses syrup jam
with pectin. This allowed to obtain zefir of dense mass, improved quality,
increased taste.

A new type of zefir with the addition of royal jelly was developed, the
chemical composition of the new type of zefir was studied and compared
with zefir made according to a traditional recipe. The obtained results
indicate a clear tendency to increase the nutritional and biological value of
the new product in relation to amino acids and trace elements. Developed
a new type of zefir has functional properties, so it can be attributed to
the «useful sweets» and used for therapeutic and prophylactic purposes
[16, p. 218].

Recently, there is a growing trend in the manufacture of products for
use in health and prevention nutrition for both children and adults. In
order to enrich pastilles with vitamins, macro-and micronutrients, prevent
and eliminate iodine deficiency in the diet, formulations with dietary
supplements Lamidan and Tsikorlakt were developed [17, p. 33].

In [18, p. 93-94], studies were conducted to improve the technology of
jelly-fruit marmalade using fruit and vegetable cryoadditives. The authors



Chapter «Engineering sciences»

in the technology of jelly-fruit marmalade substantiate the use of fruit and
vegetable additives (cryopasta from quince, apples, carrots, pumpkin, grapes
and cryopowder from rose hips, sea buckthorn and grapes) to increase its
nutritional value and expand the range. It is proved that the use of fruit
and vegetable cryoadditives leads to marmalade with high organoleptic
characteristics and high nutritional value, as well as physico-chemical
and microbiological indicators that meet the requirements of regulatory
documentation for this type of product. New products have significant
antioxidant properties during the guaranteed shelf life.

Thus, the main areas of quality improvement and expansion of the range
of pastille products include: expansion of types of natural additives and
fillings; variety of taste and aromatic properties, appearance; increasing the
nutritional value; production of functional products. The given tendencies
of updating of the assortment of pastille products show wide possibilities of
creation of new kinds. However, the main direction is still the development
of products of high nutritional value, with dietary and health properties
while maintaining its traditional appearance and naturalness.

3. The aim, objectives and methods

The object of research in this work is the technology of pastille with the
addition of multicomponent fruit and berry paste.

The aim of the study is to improve the technology of production of
pastille of high nutritional value with the addition of multicomponent
fruit and berry paste from apples, cranberries and blackberries. The new
technology will allow to expand the range of plant origin additions with a
high content of functionally physiological ingredients and pastille of high
nutritional value.

To achieve the goal, the following objectives were set:

— to investigate the structural and mechanical properties and quality
indicators of multicomponent fruit and berry paste;

— determine the rational amount of multicomponent fruit and berry paste
in the formulation of the pastille;

— establish changes in pastille with multicomponent apple, cranberry
and blackberry paste that occur during storage;

—to develop the formulation and technological scheme of preparation of
pastille products with multicomponent fruit and berry paste;
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— determine a complexe indicator of the quality of pastille using the
principles of qualimetry.

Apples (Antonovka variety), cranberries (Pilgrim variety), and
blackberries with a high content of pectin were used as the main raw
materials for the production of multicomponent fruit and berry paste.
The structural and mechanical properties of apple, cranberry and
blackberry paste and the obtained pastille with its addition of blends are
determined. Structural and mechanical properties of the experimental
samples were determined on a rotary viscometer «Reotest-2»
(Germany). Determination of quality indicators of pastes was carried
out in accordance with the requirements of DSTU 8010: 2015 Canned
food. Fruit and berry pastes.

The study of the obtained organoleptic properties of the experimental
samples was carried out by an expert commission consisting of 5 members
on a 5-point scale.

The mass fraction of reducing substances in the pastille was determined
by the ferrocyanide method, the acidity of the products — by titrimetric
method, the mass fraction of dry matter — refractometric, to determine the
strength of pastille used a Valentine’s device.

To calculate the complex indicator of the quality of pastilles, we
determined its chemical composition (the content of pectin substances,
ascorbic acid, polyphenols, including anthocyanins, catechins and
flavonols).

Quality indicators were determined by the following methods. The
content of pectin substances was determined by the calcium-pectate
method, low-molecular phenolic compounds — by the colorimetric method
according to DSTU 4373: 2005. The content of catechins and flavonols was
determined by the chromatographic method.

Quantitative determination of antioxidants was performed by
spectrophotometric method. The spectra of cryoadditive extracts were
recorded on a SF-46 spectrophotometer in the UV and visible regions. The
thickness of the absorbing layer was 1 cm.

Quantitative content of the sum of oxidizable polyphenolic compounds
was determined by permanganatometry by the method.

The error for all studies was 6 = 3...5%, the number of experiments was
repeated —n = 5, the probability was — P > 0,95.
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4. Research results
4.1 Determination of quality indicators
of multicomponent fruit and berry paste

As a control was selected pastille «Vanilla» with the addition of apple
puree, the test samples were pastille with fruit and berry multicomponent
paste in the amount of 30, 40, 50% with the replacement of apple puree.

Multicomponent fruit and berry paste from apples, cranberries,
blackberries was obtained by concentrating the puree by evaporation at low
temperatures in a rotary film apparatus at a temperature of 60 ... 65°C to a
dry matter content of 30... 40%.

Multicomponent fruit and berry paste is a pasty, finely dispersed product
of red-violet color, has a sour taste. Organoleptic indicators of the quality of
fruit and berry paste were determined (Table 1).

Table 1
Organoleptic quality indicators
of multicomponent fruit and berry paste

. Multi-component fruit
. According to regulatory
Indicator A and berry paste of apples,
documentation . .
cranberries, blackberries
Sweet and sour with a specific Sweet and sour with a specific
Taste pleasant taste of fruit and berry pleasant taste of cranberries and
raw materials blackberries
Color from burgundy to red-purple red-purple
Smell pleasant with a pronounced taste | pleasant with a pronounced taste
of fruit and berry raw materials of cranberries and blackberries
Pasty, soft, easy to form when Pasty, soft, easy to form when
Consistency | placed on a flat surface does not | placed on a flat surface does not
spread spread
Appearance | Homogeneous, without impurities | Homogeneous, without impurities

As you can see from the table 1, multicomponent fruit and berry paste
from apples, cranberries, blackberries, which was used for research,
is homogeneous in appearance, without foreign inclusions, pasty, soft
consistency, does not spread. The paste has a pleasant sweet and sour taste
and smell of fruit and berry raw materials.

Physico-chemical and structural-mechanical quality indicators of fruit
and berry paste are determined (Table 2). The rheological characteristics of
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fruit and berry paste were investigated in order to determine the required
consistency of the finished products. Studies of structural and mechanical
properties of pastes were performed at 20°C.

Table 2
Physical, chemical and structural-mechanical quality indicators
of multicomponent fruit and berry paste

Multi-component fruit
and berry paste of apples,
cranberries, blackberries

According to regulatory

Indicator documentation

Physical and chemical quality indicators

Mass fraction of dry

matter, %, not more 30-40 33,0

Active acidity, pH, not less 3,34+0,5 3,25
Structural-mechanical quality indicators

Ultimate shear stress, Pa 100...165 132

Dynamic viscosity, Pa's 600...800 615

As can be seen from table. 2, multicomponent fruit and berry paste has
a mass fraction of dry matter of 33.0% and an active acidity of 3.25. The
value of the shear stress for fruit and berry paste is 615 Pa.

Because the multicomponent paste has high quality indicators and
contains more physiologically functional ingredients compared to apple
puree, their use in the technology of pastille products has been proposed. To
do this, the effect of multicomponent fruit and berry paste on the quality of
the pastille was determined.

4.2 Determination of the rational amount
of multicomponent fruit and berry paste in the pastille formulation

Multicomponent pastes were introduced at the stage of preparation of
the pastille mass together with apple puree. The control sample was made
using the same technology, but without the addition of paste.

At the first stage of research, the rheological properties of pastilles with
fruit and berry pastes were determined. The studies were performed on
a viscometer «Reotest-2» in the range of shear rates of 0.3... 27s!. The
equipment of the viscometer allowed to set up to 24 fixed values of shear
rates.
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Cylinders H1 were used for measurements, which are included in the
instrument kit and provide an error of no more than 3%.

Analysis of the shear curves of the displacement of the pastille using a
multicomponent fruit and berry paste with the replacement of the mass of
apple puree (Figure 1) shows that almost all samples have the ultimate shear
stress ® (USS) and do not begin to flow immediately after an increase in the
shear stress. That is, they belong to non-ideally plastic solid-like bodies. An
increase in the content of fruit paste in the pastille affects the value of the
ultimate shear stress.

g,51

5]

30 55 80 105 130 155 180

—+— Control — 30— 40 50

Figure 1. Dependence of the shear characteristics of the pastille
with the addition of a paste with the replacement of apple puree

Thus, with increasing percentage of the paste increases the shear stress.
That is, the increase of the multicomponent paste in the lozenge leads to the
strengthening of the structure of the obtained product.

The dependence of the effective viscosity on the shear rate for the pastille
with the addition of the paste is shown in Figure 2.

Figure 2 it can be seen that the maximum value of the effective viscosity
has a pastille with a multicomponent fruit and berry paste in an amount of
50% with replacement of apple puree and is equal to 165 Pa - s, which is
almost 1.5 times more than that of the control sample.

Thus, the introduction of a multicomponent paste into the pastille leads
to the strengthening of the structure of the resulting product. In our opinion,
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Figure 2. Complete rheological curves of pastilles with the addition
of fruit and berry paste with the replacement of apple puree

this is due to the chemical composition of the paste, which contains a
greater amount of dietary fiber, namely pectin substances (3.3 g per 100 g)
compared to applesauce (1.3 g per 100 g). It is known that it is pectin that
tends to form a gel. The property of pectin to gelation is used in cooking
in the preparation of sweet dishes, namely in the production of marmalade,
jam, preserves, pastilles, etc.

At the next stage of our studies, we determined the effect of the additive
on the organoleptic quality of the pastille (Table 3).

From the given organoleptic indicators it is possible to draw a conclusion
that introduction of multicomponent paste in the amount of 30,0... 40,0%
with replacement of apple puree leads to receiving finished products with
high organoleptic indicators of quality. Increasing the dosage of the additive
to 50.0% slightly reduces these quality indicators, namely: the taste of the
pastille acquires a pronounced taste of the additive, the color of the surface
is intensely colored, the structure of the pastille becomes uneven.

The influence of multicomponent paste on physicochemical quality
indicators was evaluated by such indicators as mass fraction of reducing
substances and total acidity of table 4.
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Table 3
Organoleptic quality indicators of pastille
with multicomponent fruit and berry paste
The amount of fruit and berry paste,
Indicator % replacement of apple puree
control | 30,0 40,0 50,0
Sweet and sour, without a Swfgggﬁg;:&lr’ Strong taste
Taste and smell | pronounced taste and smell of P and smell of
- taste and smell .
cranberries . cranberries
of cranberries
. . Pink with a Red with a
Color White Pink shade of red | shade of purple
Consistence Soft, easily broken Soft
Structure Foamy, uniform Foamy, uneven
texture
Form Rectangular
Appearance | Inherent to this product, without coarse hardening on the side faces

Table 4
Physical and chemical quality indicators of pastille
with multicomponent fruit and berry paste

The amount of fruit and berry paste,
Indicator % replacement of apple puree
conrol 30,0 40,0 50,0
Mass fraction of reducing substances, % 8,0 8,7 9,0 9,5
Total acidity, deg 5,1 6,0 7,1 8,0
Density, kg/m? 607 590 580 570

As a result of physical and chemical research, it can be concluded that
the introduction of a multicomponent paste in an amount of 20 ... 40%
with the replacement of the mass of apple puree leads to the production of
pastilles with high quality indicators.

Increasing the dosage of the additive to 50.0% slightly worsens these
quality indicators. So, the mass fraction of dry (Figure 3) substances exceeds
the indicator specified in the regulatory documentation. This indicates that
for the storage of such pastilles, special conditions must be developed to
extend the shelf life, as a result, this will lead to an increase in the cost of
products.
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Figure 3. Mass fraction of dry matter in the pastilles:
1 — without additives (control), with multicomponent fruit and berry
paste in the amount of 2 — 30.0%, 3 — 40.0%, 4 — 50.0%

Thus, the addition of paste in the amount of 30... 50% increases the dry
matter content by 2.6... 9.1% compared to the control sample. This is due
to the increase in the amount of pectin in the paste compared to apple puree,
which probably binds free moisture and holds it firmly.

Increasing the dosage of the additive to 50% of the paste exceeds the
mass fraction of dry matter in the regulatory documentation.

The addition of paste in the amount of 30... 50% increases the content
of reducing substances by 8.0... 15.8% compared to the control sample.
This is due to the presence of reducing substances in the paste.

The addition of multicomponent paste in the amount of 30... 50%
increases the acidity of the pastille by 15.0... 36.2% compared to the control
sample. This is due to the high acidity of the paste. Therefore, we proposed
to reduce the prescribed amount of acid by 30%.

At the next stage of our research, we determined such structural and mecha-
nical properties of the pastille as strength (Figure 4) and adhesion (Figure 5).

The introduction of a multicomponent paste in the amount
of 30... 50% increases the strength of the pastille by 5.0... 13.0% compared
to the control sample. This is due to the increase in pectin in the pastille as
the amount of additive increases.
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Figure 4. Strength of pastille: 1 — without additives (control),
with multicomponent fruit and berry paste in the amount
of 2 -30.0%, 3 — 40.0%, 4 — 50.0%
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Figure 5. Adhesion of pastille 1 — without additives (control),
with multicomponent fruit and berry paste in the amount
of 2 -30.0%, 3 —40.0%, 4 — 50.0%
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The adhesion of the pastille with the addition of a multicomponent paste
in the amount of 30.0... 50.0% is reduced by 11.1... 17.3% compared to
the control sample. This is due to the increase in bound water in the pastille.
These changes in the conditions of the enterprises will only improve
the quality of the products, as the adhesion of the pastille to the casting
equipment will be less.

Thus, as a result of research, it was found that to obtain pastille with
high quality, it is advisable to use 30... 40% multicomponent fruit and berry
paste with the replacement of apple puree.

4.3 Establishing pastille changes with a multi-component paste

of apples, cranberries and blackberries that occur during storage

Pastille products, like most confectionery products, lose their consumer
properties during the shelf life (15... 30 days), which is the result of drying
and microbiological spoilage.

The control sample was pastille without additives. Test samples of
products were stored in plastic bags at a temperature of 18 £ 30C and
relative humidity not exceeding 75% for 30 days. Indicators such as mass
fraction of moisture and adhesion were determined.

It was found that during storage the control sample of pastille loses
moisture more intensively than products with the addition of multicomponent
fruit and berry paste during the entire shelf life (Figure 6).

Thus, during 1...30 days of storage, the moisture content in
pastille without additives is reduced by 4.0...10.0%, in products with
multicomponent fruit and berry paste — not significantly.

Less moisture loss in pastille with the addition of multi-component fruit
and berry paste from apples, cranberries, blackberries, due to the higher
content of pectin in the products, which is able to absorb and bind water.

During storage of confectionery there are changes in their physical properties
and chemical composition. This is due to the insignificant compaction of the
structure due to the regrouping and ordering of the elements of the structure.

The addition of multicomponent fruit and berry paste (which contains
more pectin substances that retain water) has a positive effect on the
formation of the structure of the pastille.

Determined the adhesive properties of new pastille during storage
(Figure 7).
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Figure 6. Mass fraction of pastille moisture during storage:
1 — without additives (control), with multicomponent fruit
and berry paste in the amount of 2 — 30.0%, 3 — 40.0%
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Figure 7. Adhesion of pastille during storage:
1 — without additives (control), with multicomponent fruit
and berry paste in the amount of 2 — 30.0%, 3 — 40.0%

As you can see, during storage, the structure of the pastille mass of new
products is more highly concentrated, which is the main reason for reducing
moisture loss due to the introduction of multicomponent fruit and berry
paste. As a result, the shape-retaining properties increase and the stickiness
for their bonding decreases during a long shelf life.
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Therefore, on the basis of the conducted researches it is possible to state
that new pastille products get positive changes of indicators during storage
within 30 days.

4.4 Development of formulation and technological scheme
of preparation of pastille products
with multicomponent fruit and berry paste

It is established that the optimal amount is 30...40% of multicomponent
fruit and berry paste with apple puree replacement. Since the main goal is
to increase the physiologically functional ingredients in pastille, we choose
40% of multi-component fruit and berry paste.

In view of this, formulation for pastille «Berry» using a multi-component
fruit and berry paste of apples, cranberries, blackberries (Table 5).

Table 5
Formulation of pastille «Berry» with the addition
of multicomponent fruit and berry paste

. Pastille «Berry»
Na.me of raw . Mass fraction (per 1 ton of finished product)
materials and semi- of dry matter, -
finished products % mass of th? reCeipe | in dry matter
ingredient
White sugar 99,85 686,0 685,0
Powdered sugar 99,85 4.5 44,9
Syrup 78,0 107 83,5
Apple puree 10,0 366,0 36,6
Egg white 12,0 23,3 2,8
Agar 85,0 6,0 5,1
Lactic acid 40,0 42 1,7
Multicomponent paste
of apples, cranberries, 33,0 184,8 54,9
blackberries
Total - 148,31 92,03
Product yield 85,0 1000,0 850,0

Using the formulation, the technology of making pastille with the
addition of multi-component fruit and berry paste from apples, cranberries,
blackberries was developed (Figure 8).
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Figure 8. Technological scheme of production of pastille «Berry»
with the addition of multicomponent fruit and berry paste
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Before the start of production, the preparation of raw materials is
carried out. Apple puree and multicomponent fruit and berry paste from
the barrels are pumped into the pulverizers and wiped to get rid of the
remnants of the peels, seeds and impurities, and desulphitation is carried
out. After that, compaction is carried out in a vacuum apparatus and
pumped into an intermediate container. Egg white, if fresh, is filtered
through a sieve with a pore size of 2 mm. If the egg white is dry, it is
released from the packaging, sieved through a sieve and reconstituted with
water based on dry matter, then sent to an intermediate container. Agar
is sieved to remove ferro-impurities and washed, then poured with cold
water for swelling for 1...2 hours, to improve the properties of gelation.
The sugar is released from the container and sieved to remove ferrous
impurities and impurities and pumped into an intermediate container.
Flavors and essences are stored in separate containers and the required
amount is measured before production. Lactic acid is stored in containers
that do not oxidize, before production, the acid is filtered and the required
amount is measured.

Preparation of sugar-agar-molasses syrup involves mixing sugar,
molasses and swollen agar in the boiler and boiling the syrup under
the pressure of heating steam 0.3 £ 0.1 MPa to a dry matter content of
78.5 £ 0.5%. After boiling, the syrup is sent by pump to the intermediate
tank to the stage of preparation of the pastille mass.

Preparation of pastille mass involves beating continuously egg white,
agar-molasses-sugar syrup, acid, essence, apple puree, multicomponent
fruit and berry paste to a dry content of 68 + 2% at a temperature of
46.5 + 1.5°C, after the pastille is sent to stage of filling.

The filling of the pastille mass is carried out in a continuous way with
the help of a forming head with heating on the lines of non-slotless filling of
pastille. Or in a periodic way, filling in trays, pre-covered with plastic wrap.
The pastille trays are leveled with knives. Finished trays are placed on racks
and sent to the stage of structure formation.

The stage of structure formation takes place in cooling cabinets at a
temperature of 9+1°C for 15...20 minutes. To form a crystalline crust, the
marshmallow layers are sent to the convection chamber, where air heated to
a temperature of 39 + 1°C is supplied from the air heater with the help of a
fan. The finished pastille mass is sent to the cutting.
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To cut the pastille mass, put the crust down and cut with special disc
knives or by hand. The resulting raw pastille is placed on a rack and sent to
the oven for further release of moisture.

At the stage of drying and cooling pastille, racks with pastille are moved
to a drying chamber for 4.5 hours, where air heated to a temperature of
47.5 £ 7.5 degrees is circulated. Then pastille is completely cooled for
1-1.5 hours in the workshop premises.

After drying, the pastille is sprinkled with powdered sugar. At this stage,
the pastille is sprinkled with powder mechanically or manually. To do this,
use either a vibrating sieve or sieves with holes with a diameter of 1.2 mm.
After sprinkling, the pastille is sent for packaging and packed in boxes or
plastic bags. Packing takes place by means of the automatic machine.

The developed technology differs from the traditional one by the presence
of multicomponent fruit and berry pastes, the operation of their preparation
and the introduction of these additives at the stage of preparation of pastille
mass.

Pastille using a multi-component fruit and berry paste contains an
increased amount of physiologically functional ingredients compared to
traditional. The chemical composition of pastille is given in table 6.

As can be seen from the above data, the introduction of multicomponent
fruit and berry paste can significantly increase the content of dietary fiber,
organic acids, vitamins (groups B, PP, C, E), low molecular weight phenolic
compounds and minerals (magnesium, potassium, phosphorus, iron,
calcium).

In addition, when adding a multi-component fruit and berry paste, the
samples acquire the inherent product of a pronounced taste and aroma,
which allows not to use in the recipe flavor and dye.

In the course of our research we theoretically substantiated and
experimentally proved the prospects of multicomponent fruit and berry
paste (from apples, cranberries, blackberries) in the pastille technology.

4.5 Determination of a complex quality indicator
of pastille with multicomponent fruit and berry paste
The addition of multicomponent fruit and berry paste to the prescription
composition of the pastille increases the content of all biologically active
substances compared to the control sample. It was considered expedient
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Table 6

Nutritional value of pastille with the addition
of multicomponent fruit and berry paste

Substance Pastille «Vanilla» Pastille «Berry»
Caloric content, kcal 324,0 210,0
Proteins, g/kg 0,5 0,55
Fat, g 0,5 0,5
Carbohydrates, g 80,0 54,5
Pectic substances, g 0,8 1,95
Ascorbic acid, mg 1,07 14,5
Vitamins
Vitamins of group B, mg 0,01 0,03
Vitamin PP, mg 0,02 —
Vitamin C, mg - 3,0
Vitamin E, mg - 0,98
Minerals
Sodium, mg 16,0 18,5
Potassium, mg 55,0 127,4
Calcium, mg 21,0 18,0
Magnesium, mg 7,0 11,5
Phosphorus, mg 11,0 15,3
Iron, mg 1,6 1,6
Polyphenolic compounds

Total amount, mg: 91,0 297,5
Anthocyanins, mg - 91,4
Catechins, mg 42,0 53,4
Flavonols, mg 427 432

to determine a complex indicator of product quality using the qualimetric
method. For this purpose, a structure of pastille quality indicators was
developed — a «tree of properties», which more fully reveals the properties
of products. To construct it, we chose the following groups (A, B, C) of
properties. Group A includes organoleptic properties: structure, color, smell,
taste, texture and surface. Group B — physical and chemical properties: mass
fraction of dry substances, mass fraction of reducing substances, density
and total acidity. Group C included indicators of the content of pectin
substances, ascorbic acid, vitamins, minerals and polyphenols. Despite the
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fact that the properties that are included in the trees are not the same in
importance, the expert group determined the weight coefficients of single
and group quality indicators (Table 7).

Table 7
«Tree of properties» pastilles
with multicomponent fruit and berry paste

Structure Py 0,2
Organoleptic | Taste and smell P, 0,2
properties | Color P, 0,2
(P,=0,30) | Consistence Py 0,2
Surface Pys 0,2
Phvsi Mass fraction of dry matter Py, 0,25

ysico- [y fraction of :
Pastille quality | chemical sul?)ziarf?:gslon of reducing P, 0,25

(P,=1,00) properties -
_ Density Pp; 0,25
(Py=0,25)

Total acidity Py, 0,25
Biological Pectic substances Pc; 0,40
and Ascorbic acid Pc; 0,15
nutritional | Vitamins Pcs 0,15
value Minerals Pey 0,15
(P=0.45) Polyphenols Pcs 0,15

For pastilles, as well as other confectioneries, the most important thing
is to improve the organoleptic characteristics and increase the nutritional
value. Physico-chemical parameters are important, but their compliance
with quality requirements according to regulatory documentation is of
paramount importance. Therefore, we selected the following group weights:
0.30 — for organoleptic, 0.25 — for physicochemical properties and 0.45 —
for biological and nutritional value.

The complex indicator of pastille quality with multicomponent fruit
and berry paste began with the definition of group complex indicators
at the first level. Calculations of organoleptic properties (P,) were
performed within the expert group on a 50-point system. Absolute values
of organoleptic characteristics were translated into relative dimensionless
values using a graph of the Harrington desirability function. For groups B
and C, the maximum allowable value was taken according to the regulatory
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documentation or the best value from the point of view of content
maximization, or as in the control sample (Table 8).

Table 8
Baseline indicators for properties of groups B and C
Property Indicator Unit of measurement The Value.e
group of the baseline
Pb;? % 85,0
B Pb,? % 9,9
Pbs! kg/m? 700,0
Pb,? degrees 6,4
Pc;? g/100 g 1,95
Pcy? mg/100 g 14,5
C Pcy? g/100 g 4,01
Pcy? mg/100 g 192,3
Pcs? mg/100 g 297.,5

Notes: 1 — the maximum allowable value according to regulatory documentation; 2 —
taken in terms of content maximization; 3 — as in the control sample

The results of the translation of absolute quality indicators into relative
dimensionless quantities are given in table 9.

The evaluation of group properties was performed taking into account
the relative values of quality indicators within the group and their weighting
factors (Table 7). Based on the calculation, a model of pastille quality was
built according to group properties (Figure 9) and its complex quality
assessment was calculated (Table 10).

From the given data it is visible that the developed pastille with multi-
component fruit and berry paste for each group has the improved properties.

To understand the evaluation scale, the indicators are distributed
according to this scale: very good — 1.00...0.80; good — 0.80...0.60;
satisfactory — 0.60...0.40; bad — 0.40...0.20.

Thus, the table shows that the complex assessment of the quality of
the control sample corresponds to the indicator «good» (0.74), while the
complex assessment of the pastille with a multicomponent paste corresponds
to the indicator «very good» (0.98).

It is established that the complex quality index of pastille with
multicomponent paste taking into account group indicators (organoleptic,
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Table 9
Determination of relative quality indicators of pastille samples
K;-1; quality indicators Relative quality indicators
Unit of Pastille with Pastille with
measurement | Code | Control | multicomponent | Code | Control | multicomponent
paste paste
Points P, 48 48 KA, 0,96 0,96
Points P,, 46 50 KA, 0,92 1,00
Points P, 46 50 KA, 0,92 1,00
Points P, 45 48 KA, 0,90 0,96
Points P, 47 49 KA, 0,94 0,98
% Py, 85,0 84,0 KB, 1,00 0,99
% Py, 8,0 9,0 KB, 0,88 1,0
kg/m? Py, 607,0 580,0 KB, 0,86 0,82
Degrees Py, 5,10 7,1 KB, 0,79 1,00
2/100g P, 0,8 1,95 KC, 0,41 1,00
mg/100g P, | 1,07 14,5 KC, | 0,73 1,00
2/100g | 0,03 4,01 KC, 0,00 1,00
mg/100g P, 111,6 192,3 KC, 0,58 1,00
mg/100g P | 137,30 297,5 KC, | 0,95 1,00
100%
80%
60%
40%
20%
0%
1
Pastille with
C03ntrol multicomponent fruit
and berry paste

Figure 9. Quality model of the studied samples of pastille
by group properties: 1 — organoleptic; 2 — physico-chemical;
3 — biological and nutritional value
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Table 10
Complex assessment of pastille quality
Quality assessment by properties ii‘:;;;g:ﬁi
Sample . Biological and
Organoleptic Phys1'c0- nutritional K,
chemical
value
Pastille (control sample) 0,3:0,93 0,25-0,88 0,45-0,53 0,74
Pastille with 03098 | 025095 | 0451,00 0.98
multicomponent paste

physicochemical, biological and nutritional value) exceeds the corresponding
sample made by classical technology by 24.5%. Thus, the advanced pastille
technology is competitive.

5. Conclusions

The technology of pastille of high nutritional value has been improved
with the addition of multicomponent fruit and berry paste made of apples,
cranberries and blackberries, which expands the range of products of high
nutritional value.

The quality indicators of multicomponent fruit and berry paste (mass
fraction of dry matter 33.0%, active acidity 3.25, shear stress 615 PA),
which contains more physiologically functional ingredients compared to
apple puree, due to its production at gentle temperatures, were determined.

A rational amount of multicomponent paste in the pastille formulation
has been established, which is 40% with the replacement of apple puree.
This strengthens the structure of the resulting product, gives the products a
pleasant taste, cranberry smell and a uniform red color. The consistency and
structure of the products becomes somewhat protracted, which is allowed
by regulatory documentation. According to physico-chemical quality
indicators, the obtained pastille with paste is not inferior to the control
sample. New pastilles maintain their high quality for 30 days. The developed
technology differs from the traditional presence of multicomponent fruit and
berry paste, the operation of their preparation and the introduction of the
specified enrichment raw materials at the stage of pastille mass preparation.

Pastille using a multi-component fruit and berry paste (apples,
cranberries, blackberries) has an increased number of physiologically
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functional ingredients compared to traditional. It is established that the
complex quality indicator of pastille with multicomponent paste taking
into account group indicators (organoleptic, physicochemical, biological
and nutritional value) exceeds the corresponding sample made by classical
technology by 24.5%.
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Abstract. The results of the research related to the selection and
justification of the parameters of office space comfort zones and sensors for
their control have been presented. The parameters that determine the comfort
zone of the premises have been divided into two groups. The first group
includes microclimate parameters (temperature, humidity, and air quality).
The second group includes the parameters due to the equipment operation
(radiation, lighting, dust, atmospheric pressure, noise). It has been shown
that the level of comfort depends on the class of office space. For classes
A and B, the microclimate parameters can be controlled and maintained by
built-in air conditioning systems. However, the parameters of the second
group require the development and implementation of specific engineering
solutions. Class C, D, E office premises require the development and
implementation of control systems, both for the microclimate parameters
and the parameters due to the equipment operation.

The paper presents a thorough analysis of standards and scientific
publications on the object of research. Based on the results of the analysis, it
has been concluded that existing publications, as a rule, provide mechanisms
and tools for assessing individual parameters of the comfort zone and do not
provide recommendations for their generalized (comprehensive) definition.
Standards regulate either the normalized values of parameters or provide
methods, principles, approaches to obtaining them.

A three-step algorithm has been developed to define the parameters
that determine the comfort zone of office premises. The peculiarity of this
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algorithm is that it allows simultaneously taking into account both the level
of employee satisfaction with the comfort zone and the actual values of
the parameters obtained using instrumental measurement methods. This
approach allows finding a correlation between the results obtained by the
questionnaire survey and by measuring and selecting the optimal parameter
values of the office space comfort zone.

To determine the configuration of the control system of office space
comfort zone more than 50 sensors manufactured by different firms and
companies have been analyzed. The selection and substantiation of sensors
were carried out by the method of comparative analysis of their technical
characteristics. According to the results of the analysis, seven sensors
were selected. In particular, the SHT30 sensor manufactured by the Swiss
company Sensirion was chosen to determine the temperature and humidity;
for measuring air quality BME680 sensor from the German company Bosch
was chosen; to determine the illuminance —a sensor type GY-302; for electric
radiation — digital unipolar sensor A3144; for the dust parameter — the sensor
of the Chinese company Waveshare; for noise level measurement — a sensor
based on the MAX9814 amplifier manufactured by the American company
Arduino and for atmospheric pressure — a BMP280 sensor.

The research results should be used at the stage of control system
development, both the microclimate parameters and the parameters due to
the equipment operation. They are especially relevant for office premises
of C, D, E classes, which have a lower level of comfort zone compared to
classes A and B.

1. Introduction

Today, one of the leading places in the structure of modern production is
occupied by information technology. According to statistics, there are about
12 million so-called «white-collar workers» in Ukraine [15]. These are
employees who are engaged in IT business, public administration, financial
activities, and communications, etc. They work in offices of different
comfort classes.

According to the international standard, office space is divided into five
classes. Class A and B office space has air conditioning, central heating, and
air traffic. That is, they are more comfortable compared to premises of C,
D, E classes.
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The modern workplace of the employee who works in the field of IT
technologies is equipped with the system block, the power supply unit, the
monitor like Apple. The work is sedentary. The set of functions depends on
the type of professional orientation of the employee.

According to statistics, the incidence of office workers is not lower than
that of other professions. This is because the health of office workers is
exposed to both harmful and dangerous production factors, and specific. The
latter is typical for enclosed spaces with artificially regulated microclimate.
However, diagnosis and treatment are quite difficult. The main diseases
of office workers include osteochondrosis, headache, tunnel syndrome
(computer mouse syndrome), dry eye syndrome, burnout, drowse, chronic
fatigue syndrome, etc. In addition, office workers dealing with personal
computer equipment have thermal disorders with an increase in average
body temperature by 0.2-0.7 °C. The latter requires the normalization of
microclimatic working conditions.

Therefore, the safe and productive work of office workers requires
the creation of a comfort zone, however, it is quite difficult for office
premises. This is due to the fact that the comfort zone is determined by
many parameters. During the study, the latter were divided into two groups.
The first group — the microclimate parameters, which include temperature,
relative humidity, air quality. The second group — the parameters stipulated
by the equipment operation. These include electrical radiation, lighting,
dusting, atmospheric pressure, noise.

Thus, the research related to the creation of a comfortable work area
in office space through the development and implementation of modern
engineering solutions is an urgent and timely task.

The object of research is to improve the process of controlling the
parameters of the office space comfort zone.

The subject of the study is office space, comfort zone parameters,
engineering, and technical solutions for building a control system.

Methodological basis. A systematic approach to the study of the object
of the control parameters of office space comfort zone. To solve the tasks,
the following methods have been used: questionnaires and systematic and
comparative analysis.

The purpose of the study is to develop tools and engineering solutions
for creating comfortable work areas in the office space.
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The task of this study is:

— critical analysis of scientific works on this issue;

—selection and justification of the parameters that form the comfort zone
of the office space;

— development of a step-by-step algorithm for determining the comfort
zone of the office space;

— selection and substantiation of sensors for developing the control
system of the office space comfort zone.

2. Analysis of recent publications on the problem

The paper [1] presents the results of studies on the satisfaction range
of office workers with the microclimate parameters (air temperature and
lighting). The authors propose to assess the comfortable level of lighting
using expert methods. In particular, by a questionnaire survey of employees
and simultaneous measurement of standardized characteristics of these
parameters according to the requirements of ISO 7730 [1].

One of the most important parameters for office premises where the
information technology is a working tool according to the standard [5]
should be the lighting. In [15] the research of office space lighting is
given. It is proved that the illumination in the range of 600 and 650 lux is
the most suitable for a potential consumer. However, the data from these
studies do not match the norms recommended by most standards. For
example, the standard NS-EN 12464-1: 2021 [2] normalizes this parameter
within 500 lux. According to the British standard BS 8206-2, the average
daylight ratio must be at least 2% [4]. The latter requires the development
of engineering measures to normalize this parameter in accordance with the
approved requirements.

So, despite the large number of studies conducted on the parameters
of comfortable lighting, today there is a big problem to determine its
acceptable level.

In the field of research on microclimate problems, in our opinion, the
most promising are the areas where the parameters that determine the
microclimate are combined and presented in the form of complex criteria.
Thus, the authors of [8] propose to use the «radiation temperature vector»
as a criterion for microclimate comfort. This approach allows taking into
account the air temperature and thermal radiation people are exposed to.
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However, this does not take into account such important parameters of the
microclimate as relative humidity, mobility, and air quality.

In [9] it is proposed to apply the concept of «operating temperature».
It includes temperature, relative humidity, thermal radiation. However, the
dependences proposed by the authors are suitable only for air mobility of
0.07-0.08 m/s.

In [10] the concept of «criterion of microclimate comforty is used. It is
more capacious and combines temperature, relative humidity, air mobility,
and dust content. However, this concept can be applied only to production
facilities with high dust emissions.

In [11] 28 diagrams of microclimatic conditions of comfort are given,
which the authors propose to divide into three groups. The first group
includes 12 diagrams built for the average radiation temperature of the room
at different values of relative humidity and air mobility. The second group
consists of four diagrams for different values of air mobility. These diagrams
are based on the air temperature and the average radiation temperature of the
room. The third group includes 12 diagrams constructed for different values
of mobility and air temperature and relative humidity equal to 50%. The
disadvantages of using the proposed diagrams include the inconvenience of
graphical determination of the microclimate comfort parameters.

Thus, based on the results of research, we can conclude that a
comprehensive assessment of the comfort zone of office space microclimate
has a number of limitations. In particular, this applies to the simultaneous
measurement of several microclimate parameters, the application of existing
methods, and the availability of measuring equipment.

3. Selection and justification of parameters
that form the comfort zone

The comfort level of office premises, as mentioned earlier, is determined
by both the microclimate parameters and the equipment parameters. Table 1
shows a list of these parameters depending on the class of office space.

To create comfortable workplace areas, all these parameters must be
constantly monitored and maintained in the normal range. However, the
standards regulate the requirements for each of the parameters separately
and do not provide methods, principles, approaches to obtaining their
complex value.
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Table 1
Parameters of the office space comfort zone depending on the class
Parameters
Class of
Ne office space 1 group | 2 group
1 2 3 4 5 6 7 8

1 A + + + + + +

2 B + + + + + + + +
3 C + + +

4 D + +

5 E + +

Note: 1 — temperature; 2 — relative humidity; 3 — air quality; 4 — electrical radiation;
5 —lighting; 6 — dusting; 7 — atmospheric pressure; 8 — noise.

To determine the comfortable thermal conditions, it is advisable to use
the comfort index, which consists of equivalent and effective temperature
indices.

The use of equivalent and effective temperature indices allows
determining the comfort zones taking into account the standard ISO 7730:
2005 [1]. The PDD and PMV indices are used. More detailed procedures
for assessing the level of comfort concerning the office space microclimate
are given in [13].

Standard [1] provides for three classes of premises according to the
thermal comfort level. They are:premises of comfort class A: — 0,2 <PMV
<+ 0,2 (PPD <6%); premises of comfort class B: — 0.5 <PMV <+ 0.5 (PPD
<10%); premises of comfort class C: — 0,7 <PMV <+ 0,7 (PPD <15%).
Figure 1 shows the functional dependence of PDD on PMV for different
classes of office space for cold and warm periods of the year.

It should be noted that the given level of parameters that determine the
comfort zones of the office space is influenced by external and internal
factors. For example, the level of the electromagnetic field of the office
depends on its location. In [6] it was proved that in large industrial cities,
where a lot of electricity is used, there is a risk of stronger electromagnetic
fields. According to the same source, the average level of the electromagnetic
field in the office varies from 0.01 to 0.2 uT, if the office is not near power
lines or another external source.
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Figure 1. Functional dependence of PPD = f (PMV) [7]

Analysis of the results of sanitary and hygienic research proves that
in many cases office work requires the normalization of microclimatic
conditions, in terms of optimizing the aeroionic air composition and the
introduction of rational operation modes. Standard DSTU ISO 9241: 2004
«Ergonomic requirements for working with video terminals in the office»
provides methodological approaches to the organization of the workplace
of office people [3].

Thus, to determine the parameters of the office space comfort zone,
taking into account the conditions of potential consumers, it is required to
have special tools that will work according to certain procedures.

4. Building an algorithm to determine the comfort zone
During the study to determine the office space comfort zone, a three-step
algorithm was developed (Figure 2).
The first step is to choose the factors that affect the level of satisfaction
of office workers with the comfort zone. To do this, the internal and external
factors that affect the level of perception of the office space comfort
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The choice of factors that determine the
level of consumer satisfaction with the
comfort zone

Y
| Factors analysis |
1 step l
| Making the list of factors I
| | Approval of factors | |
| Developing questionnaires |
i

Making the list of experiment participants

11 step

Consent of participants for the
experiment

v '

I QUCStiOﬂﬂaire survey I | Measurement of parameters using measuring equipment |

Il 7

| Processing of survey results | | Processing of measurement results |

|

i

Comparative analysis of the questionnaire
survey and instrumental measurement
results

y

111 step Statistical analysis of comfort zone
parameters

v

Correlation analysis of the studied
parameters

v

Calculation of parameter uncertainty
(measurement errors)
¥

End

Figure 2. Algorithm for determining the office space comfort zone
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parameters should be analyzed. In particular, on temperature, relative
humidity, and air quality, electric radiation, lighting, dusting, atmospheric
pressure, noise. Based on the results of the analysis, a list of factors is formed,
which is then used to build a questionnaire. The questionnaire consists of
two sections. The first section is general information (gender, age, type of
office worker). The second section deals with the level of perception of
comfort parameters by the office worker (senses satisfaction by physical
and ecological parameters). Questionnaires are conducted for the warm and
cold periods of the year. Figure 3 shows a fragment of the questionnaire.
As can be seen from the figure, when determining the comfort of the
lighting parameter, such external factors as the perception of the lighting

Section A — Demography
General age [ sex ] Right hand/left hand
Activity Paper Working with Complex | Another activity
. work a computer
General Regarding Workin,
. work € | >8hours 7-8 hours 4-6 hours <4 hours
informa hours
tion How long have you been working in the office?
Problems Do you have pain when working with a computer? Do you have
with visual sensitivity to light? Do you use glasses?
effects ytolight- Doy & )
Section B — Perception of lighting
Please provide an overall assessment of the lighting level in your office:
Very little | Little [ Average [ Much | Too much
Perceiv How do you assess the level of lighting at the height of your desk?
ed Very little | Little | Average | Much | Too much
lighting Please rate your satisfaction with lighting when working with a computer:
level Very little | Little [ Average [ Much | Too much
Please rate your satisfaction of lighting when writing/reading a paper:
Very little | Little [ Average [ Much | Too much
The What is your wish to increase the amount of light?
tendenc | Very little | Little | Average [ Much | Too much
y to What is your wish to reduce the amount of light?
change
antlgint Very little Little Average Much Too much
of light
Lightin Please rate your satisfaction with the distribution of lighting throughout the room:
g
distribut | Very little Little Average Much Too much
ion
Light Which of these light sources do you prefer?
sources Daylight Lamplight Combination of both
Figure 3. Fragment of the questionnaire for the lighting parameter
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level, satisfaction with lighting, the need to change the amount of light,
and light sources were taken into account. To evaluate the results of the
questionnaire in [12], it is proposed to use a five-point Likert scale.

The second step of the algorithm involves an experiment to determine
the values of the parameters of the comfort zone. The list of experiment
participants is formed of office workers taking into account the age, gender,
and profile of the employee. To obtain accurate and reliable results, the
survey conditions must be the same for all participants in the experiment.
In addition, in the office, the measurement of the first and second groups of
parameters is carried out using measuring equipment at the same time as the
survey. The results of the experiment are processed according to existing
rules and regulations.

In the third step, a comparative analysis is performed to determine
the correlation between the results of the questionnaire survey and the
instrumental measurement. Based on the results of this analysis, engineering
and technical solutions for the creation and maintenance of the office space
comfort zone are further developed.

The application of this algorithm allows you to more reasonably choose
the parameters to create an office space comfort zone and the types of
sensors to build their control systems.

5. Selection of sensors for building a control system.

Some of the above parameters can be adjusted by engineering methods.
For example, in office premises, A and B, the parameters of the microclimate,
dusting, determination of the content of harmful chemicals in the air, etc.
are regulated automatically.

In the premises of other classes (C, D, E) deviations of these parameters
from hygienic standards are quite often observed. That is, the level of the
comfort zone decreases. Therefore, for these premises, it is necessary to develop
and implement special control systems and automatic maintenance of comfort
parameters. The most promising, in our opinion, are systems that provide
control of the comfort zone by determining its complex parameter. However,
this requires the use of special controls. In particular, various types of sensors
for monitoring and improving the quality of the office space comfort zone.

The sensors developed and manufactured by different countries for
building parameter control systems have been analyzed. When choosing
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sensors, it was taken into account that the system must give a result
on a complex parameter. That is, special attention was paid to such
requirements as the level of automation of the system, feedback, the
ability to self-configure and connect to the microcontroller, simultaneous
control of several parameters, the implementation of data transmission
over the LAN.

By conducting a comparative analysis of the metrological characteristics
of existing sensors to build parameter control of the production space
comfort zone, including office space, a number of modules developed by
companies and firms from different countries were selected. Let’s analyze
each of them in more detail.

The basic sensor model of the Swiss company Sensirion SHT30 was
chosen to determine such parameters as temperature and humidity. This
sensor opens a new level in measurement technology. It is available in
two versions: with analog voltage output and with digital 12C output.
The functional diagram of the sensor includes a signal processing and
amplification circuit, a signal linearization circuit, a calibration memory
unit, an analog-to-digital converter, and a voltage output circuit. The 12C
digital data interface has a baud rate of up to 1 MHz and two selectable
address cells. Technical characteristics of the sensor are given in table 2.

Table 2
Technical characteristics of the SHT30 sensor

Ne Characteristics Value

1 2 3

1 Manufacturer Sensirion

2 Relative humidity range from 0% to 100%
3 Accuracy of relative humidity range +/- 3%

4 Installation type SMD/SMT

5 Output type digital

6 Interface type 12C

7 Operating current of the power supply 800 mA

8 Temperature measurement range -40...125 C

9 Body type DFN-8

10 Supply voltage 2,4..5,5B.

11 Size 2.5%2.5x0.9 mm
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The BME680 digital sensor, developed by the German company Bosch,
was chosen to measure air quality parameters. The principle of operation
of the digital module is to read data from the BME680 sensor. The latter
is placed on the microcontroller board. Data on air quality are obtained by
applying a special algorithm that comprehensively takes into account the
values of temperature, humidity, and atmospheric pressure. The module can
be connected to any type of microcontroller or minicomputer. The data is
read via the I12C interface, which has two modes of data output (continuous
output and output on request). Technical characteristics of the sensor are
given in table 3.

Table 3
Technical characteristics of the BME680 sensor

Ne Characteristics Value

1 2 3

1 Manufacturer Bosch

2 Temperature measurement range from -40 °C to + 85 °C
3 Humidity measurement range from 0% to 100%

4 Air pressure measuring range from 300 to 1100 hPa
5 Frequency of measurements in default 3 sec

6 Operating voltage from3Vto5V

7 Operating current up to 12 mA

8 Operating temperature from -40 °C to + 85 °C
9 Size 12 x 30 mm

A digital light sensor type GY-302 was selected to measure the backlight.
It is built on the BH1750 chip. The latter is a 16-bit light sensor with an
12C interface. The use of photodiode BH1750 allows determining the
intensity of light that is converted into output voltage using an operational
amplifier. Digital data is received in suites through the built-in analog-to-
digital converter. The advantages of this sensor include direct digital output
without additional complex calculations, transformations, and calibration.
Technical characteristics of the sensor are given in table 4.

In practice, the A3144 digital unipolar sensor is typically used to measure
electromagnetic radiation. It is based on the Hall effect. The sensor has an
analog output and a digital output of the LM393 comparator. The advantages
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of the sensor are high reliability and small size. The characteristics of the

sensor A3144 are shown in table 5.

Table 4
Technical characteristics of the GY-302 sensor
No Characteristics Value
1 2 3
1 Type GY-302.
2 The original chip BH1750
3 Measurement accuracy 1 lux
4 Supply voltage 3-5V
5 Illumination range 0-65535 Ix
6 Interface type 12C
7 Size 13.9x 18.5 mm
Table 5
Technical characteristics of the A3144 sensor
Ne Characteristics Value
1 2 3
1 Sensor type unipolar
2 Interface digital
3 Response time 2 ms
4 Magnetic range from + 20 G to + 450 G
5 Output voltage 0,4V
6 Output current up to 10 pA
7 Operating voltage 4,5-24V
8 Current up to 9 mA
9 Permissible temperature from -65 to +170 ° C
10 Body TO-94
11 Weight less than 1 gr

To determine such a parameter as dusting, a universal sensor based on
Sharp GP2Y1010AUOF, developed by the Chinese company Waveshare,
was chosen. This sensor allows detecting dust particles from 0.8 pm.
In addition, it can detect the presence of cigarette smoke, which is a very
important problem for the office. The sensor has high energy efficiency.
It is used as a sensitive element in air purifiers, air conditioners, air quality
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detectors. Its design is based on infrared LEDs. This allows the detection
of fairly small dust particles. The technical characteristics of the sensor are
shown in table 6.

Table 6
Technical characteristics of the dust sensor based
on Sharp GP2Y1010AUOF

Ne Characteristics Value

1 2 3

1 Manufacturer Waveshare

2 Supply voltage 2.5B-5.5V

3 Sensitivity 0.5V /(100 pg/m?)

4 Measuring range 500 pg/m?

5 Operating current 20mA (max.)

6 Operating temperature -10 °C — 65 °C

7 Size 63.2x41.3x21.1 mm

The American company Arduino has developed a sound sensor module,
which should be used to detect noise in the office. The sensor has a built-in
amplifier MAX9814 with a programmable gain of 40, 50 or 60 dB. The
technical characteristics of the sensor are shown in table 7.

Table 7
Technical characteristics of the sensor module
with built-in amplifier MAX9814

No Characteristics Value

1 2 3

1 Manufacturer Arduino

2 Operating voltage 2.7..55V
3 Current 3 mA

4 Amplifier MAX9814

5 Microphone type electret

6 Temperature range -40°C..+85°C
7 Size 23x14 mm

The BMP280 barometer was selected for atmospheric pressure. It
is controlled by the 12C bus (TWI). The atmospheric pressure module
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is based on the BMP280 sensor. Its advantages are rather low power
consumption, high accuracy, and the presence of two interfaces. The
module can work in three modes: SLEEP, FORCED, NORMAL. The
first mode is the mode of reduced power consumption. In FORCED
mode, the sensor on the command of the microcontroller performs
procedures for measuring, transmitting the result, and switching to
low power mode. For NORMAL mode, the sensor is programmed as
follows: exit standby mode, perform pressure measurement, and switch
to low power mode. Technical characteristics of the BMP280 sensor are
shown in table 8.

Table 8
Technical characteristics of the BMP-280 sensor
Ne Characteristics Value
1 2 3
1 Supply voltage From 1.71Vt0o 3.6 B
2 Max speed of 12C interface 3.4 MHz
3 Current 2.7pA at a sampling frequency of 1 Hz
4 Interface type 12C
5 Measured pressure range from 300hPa to 1100hPa
6 Size 21 mm x 18 mm

Thus, to create a configuration of the parameter control system of the
production space comfort zone, including and office space, it is advisable to
use the above sensors as primary transducers. The use of these sensors will
create a comfort zone taking into account the wishes of potential consumers.

6. Conclusions

1. It has been proved that the level of comfort of office space is
influenced by two groups of parameters. The first group is the microclimate
parameters (temperature, relative humidity, air quality). The second group —
the parameters stipulated by the equipment operation (radiation, lighting,
dusting, atmospheric pressure, noise).

2. It has been proposed to determine the level of the office space comfort
zone by a complex parameter taking into account the satisfaction of the
potential consumer (in our case, the office worker).
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3. To determine the complex parameter of the office space comfort zone,
a three-step algorithm has been developed. The application of this algorithm
allows us to compare the results of the questionnaire and instrumental
measurement, to find a correlation between them and the results of the latter
to calculate the optimal value of the complex parameter.

4. The developments of various companies and firms engaged in the
manufacture of sensors have been analyzed to determine the parameters of
office space comfort, on their basis, the seven most suitable models have
been selected. In particular, the following sensors have been chosen: the
SHT30 sensor manufactured by the Swiss company Sensirion has been
chosen to determine the temperature and humidity; for measuring air
quality — BME680 sensor from the German company Bosch; to determine
the illuminance — a sensor type GY-302; for electric radiation — digital
unipolar sensor A3144; for the dusting parameter — the sensor of the Chinese
company Waveshare; for noise level measurement — a sensor based on the
MAX9814 amplifier manufactured by the American company Arduino and
for atmospheric pressure —a BMP280 sensor.
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NITRONE AS LIGANDS:
STRUCTURE, PROPERTIES AND FUNCTIONALITY
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Abstract. This paper aims to analyze and systematize aspects of
coordination chemistry of nitrones and the field of application of coordination
compounds based of nitrones. Nitrones as a class of organic compounds
have been known for a long time. They are used in organic synthesis as
starting materials for acyclic compounds and as «spin trapping agents» for
studying various processes in biological systems. A significant amount of
nitrone derivatives has pharmacological activity and is a part of some drugs.
The high electron density on the oxygen atom of the nitrone group promotes
the formation of coordination compounds. This property of nitrones is
widely used to influence their reactivity. Nitrones can also be potential
corrosion inhibitors due to their ability to form stable complexes. But the
coordination chemistry of this class of compounds remains poorly studied.
The literature describes coordination compounds of metals with aliphatic,
six-membered aromatic and some heterocyclic compounds. Analysis of
the literature showed that nitrone-based coordination compounds attract
considerable attention with their useful properties, in particular: they can
affect the passage of 1,3-dipolar cycloaddition reactions, act as catalysts
in Heck, Kumada and ketone hydrogenation reactions, show antitumor
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activity against HepG?2 cells. The wide range of applications of coordination
compounds of nitrones and their small number indicate the ability to
generate a significant number of new compounds with new properties.

1. Beryn

HiTpoHu sk Kj1ac OpraHiyHUX CIIOJYK BiJIoMi 0BOJI 1aBHO [1—4]. BoHu
3aCTOCOBYIOTHCS B OPTaHIYHOMY CHHTE31 SIK BHXIIHI PEUOBHUHH ISl OTPH-
MaHHs aUMKITYHUX CIONYK [3—5] Ta AK «CHiHOBI MACTKW» Ul BUBYECHHS
Pi3HUX MpolieciB y 0i0J0TiUHUX cucTemax [6—7]. 3HayHa KiNbKIiCTh MOXif-
HUX HITPOHIB Ma€ (hapMaKoJIOTiuyHy aKTUBHICTB Ta € CKJIaJJ0BOIO YACTHHOIO
nesikux npernaparis [8; 9]. HiTpoHu 3HaX0JsTh 3aCTOCYBaHHs y 6100pTOT0-
HanpHUX peakiisx [10]. [LBuakicTh TakuX peakiliid, CriBcTaBUMa 31 MIBUJI-
KICTIO, BHSIBICHOIO ISl «a3UA-aJIKiH» IHUIIOSIPHOTO IIHUKIONPHEIHAHHS
[10]. KorTposb crepeoxiMii B peakiiisiX AUIOJISIPHOTO UKIONPHETHAHHS
€ HEOOX1IHUM Ta 1 BaXKJIMBAM aCIICKTOM I[bOTO THITY PEaKIliii i Moxe OyTH
JOCSTHYTHH UITXOM BUOOPY 200 BIAMOBIIHUX CyOCTpariB, a00 BBEIACHHAM
B peakilito KomruiekciB meramis [11; 12].

Bucoka enexTpoHHa T'yCTHHA HAa aTOMi KUCHIO HITPOHHOI IPYIIN CIIPHSIE
YTBOPEHHIO KOOPAMHAIIMHUX cronyK. Llg BIacTHBICTh HITPOHIB IIMPOKO
BUKOPUCTOBYETbCS Ul BIUIMBY Ha iX peakuiiHy 3matHicTh [13]. Takox
HITPOHU MOXKYTh BUCTYTNIATH NOTCHIIITHUMU 1HT10iTOpaMu KOpO3ii 3aBIsIKH
BJIACTUBOCTI (opMyBaru cTabinbpHI Komruiekcu [13]. Ane xoopauHaiiiiHa
XiMif 1aHOTO KJIacy CIIOIYK 3aJIMIIAETHCS MaJOBHBUCHOIO. B miTeparypi
OTIMCaHI KOOpAMHALINHI CIIOTYKH METaliB 3 ami(aTHIHUMH, IICCTHWICH-
HUMH apOMATHYHUMH Ta JCSIKUMH TE€TEPOIMKIIYHUMHU crioykamu. JlaHa
pobora Mae mepes coOOK METy IpoaHalli3yBaTH Ta CHCTEMAaTH3YBaTH
ACTICKTH KOOPJAWHAIIIHOT XiMil HITPOHIB Ta Taly31 3aCTOCYBaHHS KOOPJIH-
HAI[IHKUX CITOJIYK Ha OCHOBI HITPOHIB.

2. Hirponu. 3araabHi BizomocTi
Hitponu a6o azomeTnH-N-OKCHIN — CTIOITYKH, JI0 CKIIAAY SKHX BXOJIUThH

-
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Bneprre Hitponu Oy cuate3oBani bekmanom B 1880 pori mmsixom N-ai-
KiyBaHHs okcuMiB. HazBa HiTpoHu 3anporionosana [aiidhepom y 1916 pori
[14] Ta moxomutsk Bif “nitrogenketone”, 110 BKa3ye Ha XIMIUHY CIIOPITHEHICTD
MK HITpOHaMM Ta KeToHamH. Tak, HITPOHH aHAJIOTIYHO JIO KETOHIB JICIPOTO-
HYIOTBCSL B *-TTOJIOKCHHI ITiJT TI€F0 OCHOB, OKUCHIOIOTHCS SeO, 3 YTBOPESHHIM
*-KapOOHUIBHUX CIIONYK, MPHETHYIOTh METAJIOOPTaHiuHI PearcHTH Ta I[iaHo-
BOJIHEBY KUCJIOTY; BITHOBJIIOIOTHCS KOMIDICKCHUMH T1IPUIaMH METAIB.

Hitponu 3a3Bu4ail OTpUMYIOTh LUIAXOM KOHAEHcauii N-MoHo3aMille-
HUX TiAPOKCHIIaAMiHIB 3 KapOOHINbHUMH criofykamiu (puc. 1) [2]. 3a ymoBy,
o R! —ankineHuii abo apuibHUi 3aMicHUK, a R Ta R? — 3aMiCHUKY HEBe-
JUKOTO 00’€My, peakilist BiJIOyBa€TbCs 3 BHCOKUMH BHXOJaMH KiHIEBUX
TIPOIYKTIB.

R R R’
):O + RINHOH —_— ):[\(+
R R”Z Yo

Puc. 1. 3aranpHuii cnocié orpuMaHHs HITPOHIB

3. Koopaunamiiina ximist HiTpoHiB

Ha Bigminy Bij opraHigyHoi Ximii HITPOHIB, KOOpJMHAIIIMHA XIMis €
MaJI0 BUBUEHOIO. 3yCTpidaeThCs HE3HAYHA KUIBKICTh POOIT, MPUCBIUCHUX
it mpoOnemi. Bonu enizonnyHi, Maiike He3B A3aH1 MiXk COOOIO SIK 3 TOUKU
30py OpraHiuyHUX JIraH/AiB, TaK i 3 TOUYKU 30py METH JIOCIiKCHHS.

Brieprre KoMIUIEKCHI CHONYKH HIiTpoHIB Oynu oTpuMani B 1969 porri
[15]. B nawniif po6OTi Oy CHHTE30BaHI KOMIUICKCHI CIIONYKH HIKEIHO 3
N-metun-o-(2-mipuaun)HitpoHoM (L14) Ta Horo METUIBHUMH TIOX1THUMH.
[TipuIITHITPOHHI JIITAHIU TIPEJICTABISIFOTE COOOK HOBUH Kitac OijeHTar-
HUX xenaryrounx arenti. Cnomyku Ni(L14),Cl,, Ni(3-CH,-L14),Cl,, Ni(4-
CH,-L14),Cl,, Ni(5-CH,-L14),Cl,, Ni(6-CH,-L14),Cl, cunre3oBani ta oxa-
paKTepU30BaHi 3a JIOTIOMOTOI0 elleMeHTHOro aHaiizy, U, [IMP Tta enekrpo-
HHOI criekTpockomnii. KoMIuiekcH HiKelro € MecTUKOOpAUHOBaHUMH. Yo-
TUPH MO3ULIT 3aMaIOTh JIBa JITaHIH, AKi KOOPAUHYIOTbCA O17€HTaTHO-Xe-
JIATHO Yepe3 aToM a30Ty MiPUAMHOBOTO KiJIBISM Ta aTOM KHUCHIO HITPOHHOI
rpymnu. J[Ba KoopAMHALINHUX Micli, SKi 3aJIMIIAIOTHCS, B TBEPJOMY CTaHi
3aliMaroTh HOHU XJIOPY, @ B PO34NHi — MOJIeKyM Boau. Ha migcrasi anamizy
i30TponHMX 3cyBiB B IIMP cniekrpax mapamMarHiTHUX KOMIUICKCIB METaliB
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OyJ10 TTOKa3aHo, 110 B JAETOKAaIi3allii eJIeKTPOHHOI T'yCTHHH TPH KOOpAHHA-
1ii IPUHAMArOTh YYacTh K G- TaK 1 - MOJISKYJISIpHI OpOiTai Jirasmy.

[TpomoBkeHHsIM BUBYCHHS €JICKTPOHHOT JIETIOKAI3allil B KOOPIUHOBAHUX
HITpOHAaX OyJio ocmikeHHs! o-(eHiT N-MeTHIHITPOHA, O-p-TOMiA-N-MeTH-
JIHITpOHA, 0-(heH1I-0, N-IUMETHITHITPOHA, 0l-P-TOJLI-0, N-AUMETUITHITPOHA
[16]. TIpore, KOOpAMHALIKHI CITOIYKHA OyJTM CHHTE30BaHi JIHIIE 3 0-P-TO-
T11-N-METUIHITPOHOM Ta 0-(eH1I-0, N-IUMETUIHITPOHOM. Pe3ynbraru ao-
CITi/KEHb CBIYaTh PO TE, IO CICKTPOHHA I'yCTHHA B KOMIUICKCAX HiKEIO
JIETIOKaJIi30BaHa, B OCHOBHOMY, 3@ PaXyHOK T-OpOiTasiell HiTpOHY.

B poGori [17] BuBHajaca KOOpAMHAIlIHA TMOBEIiHKA MOXiJIHUX
a-(2-okcu-1-Hadtmn)-N-R-HiTpoHiB no BigHomenHto 1o Cu(ll). 3a3Buuaii,
KOOPJUHAIlISA BiIOyBAa€ThCS Yepe3 aTOM KUCHIO HITPOHHOI Tpymu Ta de-
HOJIbHUM KHCEHb 3 YTBOPEHHIM CEMUWICHHOTO METAIOIHKITY.

PoGora [17], Ha Hamty JyMKY, IPUBEpTAE JI0 cede yBary THM, 10, Ha BiJl-
MiHY BiJI 1HIIUX POOIT, aBTOPH MPOTMOHYIOTH Ha TijcTasi janux EITP-criek-
TPOCKOITII KOOPJAWHAIIIK0 HITPOHHOI I'PYIH 4Yepe3 aroM a30Ty HITPOHHOI
rpynu. B 6inbm panHiid po0oti [17] nux e aBTOpiB Ha MPUKIIAI1I KOMIUICK-
CiB MiJIl KOOpJMHAIIIIHA MOBEIIHKA HITPOHIB MOPIBHIOETHCS 3 TIOBEAIHKOKO
N-okcuniB Ta OkcuMiB. BigmaeTbcst mepeBara yTBOPEHHIO CEMUWICHHOTO
XEJIaTHOTO METaJo MUKy 1 3a paxyHOK aroMa KHCHIO HITPOHHOI IPYIH Ta
KHUCHIO (DCHONIBHOI IpyMH, TOOTO MpU KOOpAMHALIi HITPOHU BEAyThb cede
sik N-okcuu. ABTOpU MPOBOASATH MEPEOIIIHKY CBOIX MOMEPEIHIX YSBICHD
B poOori [18] Ta mpomoHyOTh KOOPIMHALIII0 HITPOHHOI TPYITH Yepe3 aToM
a30TY, SIK [1¢ BiJOYBAETHCS B OKCUMaX, Ta ()eHOIBHUI KHCEHb 3 YTBOPECHHIM
[IECTUWICHHOTO METAJIO UKy 2.

R, R O
't Col O\Eu/ HCl’N T Cul,
o~ 2 =0 J)
| o
T
1 2

Ha >xanb, kpim ganux cnextpiB EINIP (mpu ymoBi, 110 B cuctemi npu-
CYTHI 1HIII JIITaH/IH, SIKi MICTATb 37aTHI 10 KOOPMHALIIi aTOMHU a30Ty) HeMa
IHIIUX MATBEPHKEHb KOOPANHALIT HITPOHHOTO a30TYy.
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Pentrenorpadiuni qocmimkeHHs Oy BUKOHAHI [T HE3HAYHOI KiJTbKO-
CTi KOMITJICKCHUX CHOJYK 3 HITPOHaMH, IPHUYOMY OUIBIIICTh 3 HUX BiJTHO-
CUTHCSI JI0 HE 30BCIM CTaHJAPTHUX CHONYK. Tak, Ha ChOTOJHINIHIA JIeHb
omy0iikoBaHO Om3bKko 40 crareld B SIKHX OIMHMCAHO CTPYKTYPH KOOpJIMHA-
nidHuX cnoayk 3 HitpoHamu (CSDversion 5.41; November 2020). Bouun
OXOIUTIOIOTh 25 PI3HOMAHITHUX JIIFaH/iB, SKi MOXHA MOJUIATH HAa apoMma-
TU4HI Ta anmidarmyni (puc. 2, puc. 3). B Tadnumi 1 3BeeHO TaHi CTOCOBHO
KOMIUIEKCHUX CIOJYK HOHIB METaJiB 3 HITPOHAMH.

Tabmug 1
3BeeHi AaHI PO KOOPAMHALIIHI CIIOJIYKH MeTAJIIB 3 HITPOHAMH,
o gocuaigxkeni merogom PCTA

Jlirann [H(l)\;[yizzﬁ;{ﬂ] Jlirann Meraua, [[Tocuaanns|
L1 Au[19, 20] L14 Cu[27], Cd, Zn[28]. Hg [29]
L2 Pd [21] L15 Au [30], Ag [31], Zn [32]
L3 Au[19] L16 Cu, Mn, Co, Ni, Fe, Zn [33, 34]
L4 Au[19] L17 Pd, Ni [35], Ru, [36]
L5 Ni [22] LI18 Cu, Co, Ni, Cr [37]
L6 Ir [23] L19 Cu [27], Ni[38]
L7 Cr [24] L20 Cd, U [39]
L8 Cr [24] L21 U [40]
L9 Cr [24] L22 Ni, Fe [41]
L10 Cr [24] L23 Pr [42]
L11 Cr [24] L24 Zn, Co, Mn [43]
L12 Cu [25] L25 Co, U [44]
L13 Ir [26]

Tak B poborax [19; 20], siki mpUCBsiUEHI AOCTIHKCHHIO KaTaTiTHIHOI
aktuBHOCTI KomriekciB Au(l)-uwitpon (L1, L4) B peakiisx IUKIONPUET-
HaHHs OyJI0 OTPUMAHO PsiJi KOMIUICKCIB, JIe B SKOCTI JIOJATKOBHX JIITaH/IIB
Oyio Bukopuctano Ph,P ta JohnPhos. 3rinHo peHTreHOCTPYKTYpPHUX TOCTTi-
JUKeHb KyT KuceHb HiTpoHy—Au(I)-P maiixe 180° B CHHTE30BaHMX KOMII-
nekcax (puc. 4). JIoBKHHHU 3B’3KIB BKa3yIOTh Ha Te, [0 HITPOH 3B’ SI3aHUH
outemn minHO 3 Au(l) HiXK TomaTKoOBHIA Jirani. Pe3ynsTaTi KaTamiTHUYHHX
JIOCITDKEHDb B peakiisx [2+2+2] nukiorpuMepusalii Auapuianponaprii-
TpHUaleTaieidl JIeMOHCTPYIOTh YHiIBepCalbHICTh cucTeM 30J0To(I)-HiTpoH
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Puc. 2. ApomaTn4Hi HITPOHH, 1110 BUKOPUCTOBYBAJIUCS
AJIsl CHHTe3y KOOPAMHALIHUX CIOJIYK
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Puc. 3. AnidarnyHi HITPOHH, 1110 BUKOPUCTOBYBAJIUCS
AJISl CHHTe3y KOOPAMHALIHHUX CIOJIYK

3aBJIIKM KOHTPOJIbOBAHIN 31aTHOCTI /10 KOMIUIEKCOYTBOPEHHS Ta IX CeJeK-
TUBHIH KOPUCHOCTI.

Puc. 4. MosekyJisipua 0y10Ba KOMILIEKCIiB
Au(l) 3 mitponamu L1 Ta L4

B poGorti [21] Brepie mpeacTaBieHi pe3ysbTaTd CHHTE3y KOOpIWUHA-
MIHHUX CITOJIYK Maliajiifo 3 HiTpoHamu (puc. 5). Kommeke 3 € Kiro4oBuM
IHTepMeTiaToM, IIIOHaMEHIIIe, B IBOX TOAAJBIINX PEaKIlisaX, a came, -
KJIOTalalyBaHHi 3 yTBOPeHHsAM aumepHoro kommiekcy [Pd,(u-Cl),(L2),]
Ta JIC30KCUTCHAIlIl HITPOHY 3 YTBOPCHHSIM KOOPIUHAIIIHOI CIIONYKH ITa-
napiro i3 cunresoBanuMm in situ iminom [PdCL{N(Me)=CH(C H Me-p)},].
3 omIsily Ha KOOpAUHALIWHY MOBeNiHKY HiTpoHy L2 nabinenuii ifon Pd(I)
pearye sk 3 qunonsgpodinom, Tak i 3 qunoneM. OcTaHHs B3a€MOZIs, a came
JIETYBaHHS HITPOHY NajajieM, Ha XKajb, iHri0ye 1,3-aunosaspHe MUKIONPHU-
€IHAHHS 32 PaxXyHOK KOOPJHHAIII.
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Ny o g
.. 12 Pd~" “Pd
Pd—__ —
cr O 2HCI e’y
3 / /N+-

Puc. 5. Kommiexcu Pd 3 Hirponom L2

B po6ori [22] oTpuMaHO AMMEpHHI KOMIUIEKC HIKEItO 3 jiranaom LS
(puc. 6). Hitpon-Tioedipna rpymna Maibke rianapHa. JlieapansHuii KyT MK
(beHUIBHUM KiJIbIIEM Ta HITPOH-TIOe(ipHOIO TpyIoro ckiamae 66.0(4)°, mo
Maike He BIIPI3HSAETHCS I HEKOOPIWHOBAHOTO HITPOHY (65.6°). IHmi
TeOMETPUYHI MapaMeTpH TaKOK HE 3a3HAIOTHh 3HAYHUX 3MiH. BUKIIOUEH-

Hs1: 3B’ 130K N-O, BiH TOJOBXKYETh-
Csl TIPH KOOPJMHALT Ta JOPIBHIOE
1.357(2) A.

(-Denin-N-TpeT-Oy TUIHITPOH
Ta WOro MOXiJHI — BiZIOMI aHTHO-
kucaantu. B po6oti [23] aBropm
MOBIIOMJISIIOTh TIPO  PO3POOKY Ta
CUHTE3 cepii HOBUX IIMKIOMETa-
JTBOBAaHMX TIAPUAIB ipUIiI0, OTpH-
MaHUX akTuBamieo 3B’s3ky C-H
apOMaTHUYHUX HITPOHIB. TaM ke
MpEJICTaBlIieHa TaKOX OI[iHKa OIH-
CaHUX TIIPHIIB IPUIIIO SK MPOTH-
MyXJIMHHUX 3aco0iB. [lopiBHIHO
3 IUCIUIATUHOM, TiIPUIN 1pUIII0
BUSBISIIOTH  YYJIOBY  MPOTHITYX-
JIUHHY aKTUBHICTh Ha KIITHHAX
HepG2. Kowmmieke, [IrH(L6-Cl)
(PPh,),(C,H,O)]SbF,, 3 Haiibinb-
IOK0 TPOTHUITYXJIMHHOK) ~ aKTHB-
HICTIO Oylio 0OpaHO sl MOJallb-
[IOTO CKPUHIHTY Ha JIIHIAX KJIITHH
NCI-60. INomanpmuii a”ami3 mia-

Puc. 6. bBynosa numepHoro
komiuiexcy Hikesmo [Ni(LS),(hfac),]
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TBEPIMB WOTO 3/aTHICTH 1HIyKyBaTH aronTto3. Hapermri, Oyio mokasaHo,
110 KOMIDIEKC MOKe OyTH €(EKTUBHHM i1 Vivo 3 BUKOPUCTAHHIM MOJCIICH
KCEHOTpaHcIanTary myxinan y mutieit ICR, Ta BUSBIIsSie MEHIITY TOKCHY-
HICTbh, HIXK nucIutaTiH. [lToniepenHi 10CIiPKeHHsI BKA3yOTh Ha MEPCIIEKTHB-
HICTh MOJANBIINX JOCTIKCHb 010JIOTTYHOT aKTUBHOCTI TiPU/IIB METAIB 3
HITPOHAMH.

[Ipo cuHTE3 KOMILJIEKCHUX CIIOJYK Ha OCHOBI HiTpoHiB L7-L12 3 kap-
OOH1JIOM XpoMy MoBiOMIsETbcd B poOoTi [24]. Lli HOBI IUIOIIMHHO-Xi-
paspHi KOMIUIeKcH Oyin oxapakTepr3oBaHi 3a gomomororo 'H, *C SIMP ta
[Y-cnekTpockomii, a TakoX MUKIIYHOT BoJbTamnepomeTpii. bynu orpuma-
Hi TakoX CTPYKTYpHI JaHi JUI pAAy CHHTE30BAaHMX KOMIUIEKCIB (puc. 7).
Peaxkiiiina 31aTHICTh 3rajlaHuX XipaJdbHUX KOMIUICKCIB 3 HITpOHaMu Oyia
nocnipKena B «pinacol-type» peakuisx ingykoanux Sml,. Binxnosmrosa-
HE KpPOC-CITOJIyYCHHSI HITPOHIB 3 KapOOHIIbHUMH CIIOJIyKAMH BUSBUIIOCH
XEMO- Ta JIIaCTEPOCEIIEKTUBHUM. TaKUM YUHOM OyJIM CHHTE30BaHi MPEKyp-
COpH CHAHTIOHACHUYCHUX -aMIHOCIUPTIB 3 BHCOKUMH BHXOJIAMHU.

\cn‘- ST
C16 7 016

Puc. 7. MoJjiekyasipaa 6y1oBa KOMILJIEKCIB
xpomy 3 Hirponamu L8 Ta L9

ABropamu poOoTH [25] 3ampONOHOBAHWN HOBUW CHHTETHYHHWH TIAXi]
JUIst oTpuMaHHs 2,3-muriapo-1,2,4-okcaaiazonis. Bin 0a3yeThcst Ha KaTa-
mitnuHii aii kommiekciB Cu(l) 3 KeTOHITpOHAMH B PEaKIisIX LUKIOMPHUEL-
HaHHs 3 IU3aMIIICHUMH I[iaHaMiIaMu, B PE3YJIbTaTi SIKUX MOXIUBO OTPHU-
MaTH S-aMiHO3aMillleHi IUKIIiuHI cucTeMu. Peakiist BitOyBaeThCs B M’ SIKUX
yMoBax (kKiMHaTHa Temrneparypa abo 45°C) ta norpebdye 6ins 10% Bigmo-
BiJTHOT'O MiJTHOTO KaTai3aropa. BUKOprcTaHHS IbOTO METOTY JI03BOJISIE OT-
PUMYBaTH T€TEPOIMKIIN 3 BUXOJAMH BiJl TOMIPHUX JI0 TAPHHX.
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KoopaunariiiiHi  Crioyku — ipu-
JII0 MIPUBEPTAOTh OCTAHHIM YacoM
J0 cebe yBary IMpH po3poOii Ho-
BHX JIIKapChKHX 3aco0iB. B pobori
[26] mpenacTaBieHO CHHTE3, OyI0-
By Ta NPOTHUITYXJIMHHI BJIIACTHBOCTI
KOMIUIEKCY ipuito 3 HiTpoHOM L13
(puc. 8). Komiuiekc BUABHUB 3HAYHY
aHTUNPOIU(EPaTUBHY AKTHBHICTb
M0 BIJHOWIEHHIO [0 KIITHH pPaKy
A2780.

B pobGori [27] nmocmimxke-
HO  KOMIUIEKCOYTBOPEHHS  MiJi
3 Hitponamu L14 ta L19. Cusn-
TE30BAaHO JIBa HOBHX KOMILICK-
cu ckmany Cu(L14),(NO,), Ta

Puc. 8. Mosaexkynsipna
oynoBa xkommiexcy IrH(L13)
(PPh,),(Py-N,) 3 nirponom L13

Cu,(L19),(NO,),. Cnonyku nocnimkeno meronamu EINP, 4 Ta enexrpo-
HHOI cnekTpockorii. st 000X Cromyk MpOBEICHO PEHTTEHOCTPYKTYPHI
nocnimkenns (puc. 9). B cnonyui Cu(L14),(NO,), iion Miai Mae BUKpu-
BJICHE OKTaeApu4He OTO4YeHHs. HiTpOH KOOpIMHOBaHMUI OileHTaTHO-Xe-
narno. Cronyka Cu,(L19),(NO,), € nuMepom, B SKOMY aTOMHU KUCHIO Tiji-
POKCHU-TPYI BUCTYMAOTh MiCTKaMU Mik aromamu Mini. Hitpon L19 ko-
OPAMHYETHCS TPUIICHTATHO, YTBOPIOIOYH I1'TH- Ta IIECTUWICHHI XelaTH1

Puc. 9. MoJjiekyssipHa OynoBa KOMILIEKCIB
Mmiai 3 Hitponamu L14 (;1iBopyu) Ta L19 (mpaBopy4)
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UK. ATOMH MiJli 3HAXOJSTHCS B KBaJI[PaTHO-TTIPaMilaIbHOMY OTOUSHHI.
ATOM KHCHIO 3aiiMa€ amikajibHy MO3HUIIII0.

PoGota [28] crana mpogoBKeHHSM JIOCIIKEHb, 0 onucaHi B [27], Ae
MIPENICTABIICHO PE3YIBTaTH JOCIIHKEHb KOMIUICKCOYTBOPEHHS IIMHKY Ta Ka-
amito 3 L14. CuntesoBani xommiekcu cknany M(L14),(NO,), nocmimkeni
METOJIOM PEHTTeHOCTPYKTYpHOTO aHaiizy, [4 ta SIMP cnekrpockormii. Takoxk
MPOBEICHO JOCIHIKEHHS (IIYOpeCIeHTHUX BiacTuBocTed. [lokazano, 1o
IIpY KIMHATHIN TeMIepaTypi KOMILIEKCH JEMOHCTPYIOTh CUJIbHY EMICilo.

Fard M.A. et. al npoBoasaTh POOOTY IO BHUBUEHHIO KOOpAWHALINHHUX
BacTUBOCTEN N-MeTHi-(-(2-1ipuani)-HiTpoHy. BoHN BUBYAIOTH KOMITIEK-
coytBopeHHs ranoreHiB pryTi(ll) 3 L14 tal16 [29]. [TorenuiiiHo OineH-
TaTHI JITaHJH, M0 MICTATh (PparMeHT MipUIWH-HITPOH MOXYThH iCHYBaTH
K B Syn-, TaK 1 B anti-koHpopmarisx. [IeBHa koH(OpMAITis MOXKE CIIPUATH
YTBOPCHHIO Xenary abo MICTKa B KOOpAWHAIIIMHUX crioykax. Jlyis ranmore-
HIB TaKOXX MPUTAMaHHA «POJIbY» MICTKA, III0 HAJIa€ 3MOTY OTPHMYBATH TTOJTi-
MEpHI KOMIUIEKCH. B faHii poOOTi IeTalbHO BUBUCHO BIUTHB KOH(POpMAITii
JITaHy, po3Mipy 3aMICHHUKIB Ta PI3HUX aHIOHIB raJIOTCHIB Ha YTBOPCHHS
TPUBHMIPHUX CYIPAMOJICKYISIPHUX apXiTEKTyp KOOPIMHAIMHUX CIIOIYK
pryTi(Il). Crpykrypu xommiekcie ckiany 1:1 [HgX L] (X=Cl, L=L14;
X=Br, L=L16), 2:1 [(HgX,),L] (X=Br abo I, L=L14; X= Cl a6o I, L=L16)
Ta He3Buyainoi cnonyku [(HgBr,) (L16),] Oyno BHBYEHO 32 JIOIIOMOIOKO
PCrA. Cnocobu xoopauHamii mipuaAnI-HITPOHIB Y BUIE 3raJlaHUX KOMII-
JIeKcax PTyTi HaBe/eHI Ha pUcyHKy 10.

Koopnunariitai crionyku 3omota(lll) u 3omota(l), a Takok ix MeTamoop-
TaHIYHI ITOX1THI 3/]aTHI KaTai3yBaTh peaxilii 1,3-IunoNsspHOro UKIONPHE-
HanHs1 N-0en3un-C(2-nipunun)HiTpoHy Ta Metunakpwiary [30]. [lpu nupomy
3MEHIITY€THCSI 9ac IIPOXOIPKEHHS PEaKIlii Ta IePEeBaYKHO YTBOPIOETHCS YiiC-130-
Mep. ABTOpH pOOOTH NPUITYCKAOTh, IO BiIOYBa€EThCS po3puB 3B’ s13ky Au—Cl
abo Au-C F, Ta nacTynna xoopauHanis MeTuiakpunary. Lle npusBoauts 10
YTBOPEHHSI 1HTEpMEIiaTy, SIKM BHSBIISE OUIBINY pEakIiifHy 3/1aaTHICTh IO
BiJTHOITIICHH!O J10 HiTpoHY L.15. BUXIAHOIO CIIOTYKOO JIJIsl CHHTE3Y KOMILIEKCY
3 mitpoHom L15 Gyna [AuClL(tht)] (tht — Terparigporioden). Heouikysano
yTBOpIO€ThCs ionHa crionyka [L15-H][AuCl,] (8) (puc. 11). Bona nposisisie
KaTaJIiTHYHY aKTUBHICTb Ta IOMipHY CEIEKTUBHICTb B peakiiax 1,3-aumnormsp-
HOTO HUKJIoNpueaHaHHs. Ll nani 103BONHIIM 3HAUTH CXOXKi 3a OYy/10BOIO, aie
OLITBIN aKTUBHI KatanizaTropu Ha ocHOBI 30moTa (II1) u 3omora (I).
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Puc. 11. MoJekyJisipHa 6y1oBa cnoJjiyku 8

B mamiii po0OoTi TakoX OTpUMaHi HOBI KOMIDICKCH 3 HiTpoHOM L15:
[Au(CF)CL(L15)], [Au(CF,),CI(L15)], [Au(C[F)(L15)]. Otpumani
KOMIIJICKCH HE PearyroTh 3 METHIIAKPHIATOM 3 YTBOPCHHSM IPOAYKTIB LU~
KJIOTIPHETHAHHS. ABTOPH POOJIATH TPHITYIIEHHS, [0 KOMIUIEKCH HE € HMO-
BIPHUMH IPOMIKHUMH MPOAYKTaMH B peakuii 1,3-unossipHOro NUKIONpH-
€/laHHs, Ha BiJIMiHY Bix aHanoriyanx komrutekciB Ag(I) [31] ta Zn(II) [32].

PobGota [33] mpucBsiueHa KOMIUICKCOYTBOPEHHIO N-TpeTOyThi-(-(2-mi-
pumun)HiTpony (L16) 3 rekcadropoanerunaneronatamu 3-d MeTaiB.
PeHTreHOCTpYKTYpHI AOCIIKSHHS ITOKA3aJIH, 110 IMOBEIIHKA HITPOHA NIPH
KOMIUIEKCOYTBOPECHHI pi3HOMaHITHA. 3 OiJICHTaTHUM HITPOHOM MiJIb YTBO-
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proe HelTpanbHuit komiuieke 9 (puc. 12), B Toii yac sik Mn*", Co?*, Ni** ta
Fe > yTBOPIOIOTH KOMILIEKCHI coi, 10 cknagaroThes 3 M(L16),(hfac) kari-
oni Ta M(hfac), anionis. Pymrilini cuiu yTBOPEHHS COIi 3 HEUTPATBLHOTO
L16 He3po3ymii, ajie 11e, MOXJIMBO, OB’ SI3aHO 3 MEHIIIOK PO3YHHHICTIO
10HHOT KpHCTaniyHOi (JOPMHU B HEMOJSPHUX PO3YMHHUKAX. [ eoMeTpHuHi
3MiHd B L16 npu KoopauHarlii mokasyoTh, o 38’130k C=N OiJbIII JIOKaTi-
30BaHUIl B KOMILICKCAX.

| X

N

(hfac)2 cu —0" L‘Jr\ﬁ

9

Puc. 12. bynosa kommiekcy miai 3 L16

B Toi1 yac sik B TBEpAOMY CTaHi BHIC3a3HAYCHI KOMITICKCH O1ICHTaTHOTO
"iTpony L16 3 Mn*", Co*", Ni*', Fe*" — xomnexcni coni, B CH,Cl, Bouu 3Ha-
XOJATHCS Y BUITIAJ HEUTPAIbHUX KOMILIEKCIB, OAIOHO KoMILIeKkcy Miai (9)
[33]. TIpoBeneHHS EKCIIEPUMEHTIB 110 BUBUECHHIO «CITIHOBHMX MACTOK» B IPH-
CYTHOCT] i0HIB METaJiB € TUMOBUM. Takuil eKCIICpUMEHT Ja€ MOXIIHBICTD
3MOJICJIIOBATH YTBOPEHHS CIIIHOBOTO aanykTy L16 3 eHiTbHIM paguKaIoM
y BizcyTHocTi Metany. [Tpu nonasanni Ni(hfac), a6o Mn(hfac), 6ys orpuma-
nuit EIP ciektp anasnoriunmii cniekrpy, orpumanomy juist M(L16)(hfac),, e
M — Ni*, Mn?". []eii pe3ysbTar TOBOPUTH MPO TE, L0 EKCIIEPUMEHTH T10 BH-
BYCHHIO «CITIHOBHUX IMACTOK» B MPUCYTHOCTI 10HIB METaNiB OLIBII 3pydHi 3a
PaxyHOK OUTBIIOT IHPOPMATUBHOCTI CITIEKTPIB CITIHOBUX aJTyKTiB 3 KOMILJICK-
cam¥ METaJIiB B TIOPIBHSAHHI 3 CAMUMH CITIHOBHMH aJUTyKTaMu [34].

KaraniTiuHa akTHBHICTh KOMITJICKCIB MAJIa 1110, Hiketo [35] Ta pyTeHito
[36] 3 ainitporom L17 B peakmisx Xeka, Kymana Ta riapyBaHHsS KETOHIB,
BiJITOBIAHO, BUSBUJIACH JJOCUTH BUCOKOIO. KiIbKiCTh MOCHIJOBHHUX LIMKJIIIB
st Pd ta Ni csrae 950000, a gt Ru 590000. [[iist BCix KOMILUIEKCIB Oyi10
MIPOBE/ICHO PEHTTEHOCTPYKTYPHI fociipkeHHs (puc. 13). Cuia 3a3HaunTy,
II0 1I¢ MEPIINH TPUKIAT «Pincer» KOMIUIEKCIB 3 HITPOHAMH.

B poGoti [37] mpencrapineHi CHHTE3 Ta BUBUCHHS KOOPIUHAIIMHUX
BJIACTUBOCTEH 2,2 -IMUIpUIUIBLHOTO Jiranay L18, mo MicTUTh JBI HITpO-
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HHI rpynu B 6 Ta 6’monoxeHHsx. KoopanHamiiiai BnactuBocti L18 Oymo
npotectoBano Ha Cu(Il), Co(Il), Ni(Il), Cr(III) fionax. OTpumMaHi KOMIUIEK-
cu maroth cknan [Cu(L18)][CuCl, ], [Ni(L18)(NO,),], [Co(L18)(NO,),] Ta
[Cr(L18)(H,0),](NO,), 0.5H,0. B ycix Bunaakax jiranj KOOpAMHOBAHUH
TETPaICHTATHO-XEIIATHO.

Puc. 13. Monekyasipaa Gy10Ba KOMILJIEKCIB
PdL17Cl (1iBopy4) T2 [RuL17(PPh,),Cl|CI (npaBopy4),
aTOMH BOJAHIO BHAAJIEHI /I HA0YHOCTI

Buie mu 3ragyBanu KoMmIuieke miji ¢ HiTpoHoMm L19. ¥V Bunanky Hi-
kesst Oyllio OTpUMaHO KOOPAMHALIWHY CHONyKY iHIIOT OymoBH, a came
[Ni(L19)(L19-H)],(NO,),"7H,0 (puc. 14) [38]. KoopauHariiine 0TOYEHHS
HIKe0 (popMyeThCS 32 paXyHOK YOTHPHOX aTOMiB KHCHIO Ta JBOX aTOMiB
a30Ty HeWlTpasnbHOI Ta aHioHHOT popm miranay. Karioran [Ni(L19)(L19-H)]"
JUMEPU3YIOTECS 3 YTBOPCHHAM  CYNPaMOJICKYJISIPHUX — JIMKATiOHIB
[Ni(L19)(L19-H)],*". CrabinbHicTh AMMEpPY 3yMOBIIEHA yTBOPEHHAM Mill-
HUX BOJHEBHX 3B’S3KIiB Ta 7 **7T CTCKIHIOM MIXK JIBOMa IapaMHu Iapalieiib-
HUX XIHOJIIHOBUX ()pParMeHTIB.

IcHye nmexinbka poOIT MPUCBIYCHUX CHHTE3y KOOPAWHALIHHHUX CTIONYK 3
HITPOHAMH, 110 MICTSTh I’ ITUWICHHI rerepormkin. Tak, B po6oTi [39] cun-
TE30BAHO CIIONYKH LUHKY, KaaMilo, Tanajilo, MaHTaHy Ta ypaHiay 3 L20.
OTtpumaHi crioyku JociipkeHi 3a fgornomororo [Y- ta IMP-cniekrpockormii.
st cnonyx Cd,(L20),(NO,), ra UO,(L20),(NO,), npoBeieHO PEHTIEHO-
CTPYKTYpHI JochijukeHHs. 3 HiTpoHoM L21 Takox Oylo CHHTE30BaHO AT
CTIOJIYK 3 ITMHKOM, KaJMi€M, TIajaJlieM, MaHTaHOM, MiJUIIO Ta ypaHiiom [40].

Ha ocnoBi N-tperOyTtuin-3-mipasomnin nitpory (L22) Oymo cuHTe30-
BAaHO TPHUSIEPHI KOMIUIEKCH Hikemo Ta 3amiza ([Ni,(L22),]-4CH,CN Ta
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2 Cn

Puc. 14. Ilnmepuuii cynpamosiexkyasipumii ancamoab
[Ni(L19)(L19-H)],**, aToMu BOHI0O BHAAJIEHI IS HAOUHOCTI

[Fe,(L22).](CIO,),”CH,OH) [41]. byno BHMBYEHO MAarHiTHi BJIACTHBOCTI
[IUX CIOJIYK Ta MOKa3aHO HAasIBHICTh aHTU(EPOMArHITHUX/(heppoMarHiTHIUX
OOMIHHHMX B3a€EMOJIIA MK TMapaMarHITHUMHU IIEHTPAMH Yy KOMILIeKcax. Y
BHIIQJIKy HIKeJsl aHTH(EpOMAarHiTHa B3a€MOJIIsl MIXkK CYCITHIMH aTOMaMH 3
Jk, = —28,2(2)K, B TepMiHax MexaHi3My CcynepoOMiHy. Y BHUNAJKy 3aii-
3a IPOSIBIIAKOTLCA (pepomarniThi Bzaemonii 3 J/k, = +0,292(8)K mix xBoma
TepMiHanbHUMHE HoHamu S= 5/2 Fe** uepe3 npoMixkHU JiaMarHiTHUI HOH
Fe?*. JTomilika HU3bKO PO3TALIOBAHUX 30Y/XKEHHX CTAHIB JI0 OCHOBHOTO
cTaHy cTabinizye pepomMarHiTHO-OOMIHHUN CTaH MOAIOHO TOMY, K 1€ Bij-
OyBaeTbCsl B «OCPITIHCHKIH Ja3ypi».

[le omHa pobota [42] mpuCBsiueHa BUBYCHHIO MaTrHITHUX BIACTUBOCTEH
KOOPJMHAIIWHUX CIIOJIYK HITPOHIB. Y I[OMY JIOCIIJIKCHH]I PO3TIIAIAETHCS
npobnema B3aemoii Mixk ioramu Ln(I11), o mposiBNstOTh BIaCHY CIiH-0p-
OiTabHY B3a€MOJIiI0, Ta OPTAHIYHUM PATUKAIOM. Byiio IociipkeHo Mar-
HITHI BIIACTHBOCTI cepii 130CTPYKTypHUX CHONyK ckiany {Ln(organic
radical),(NO,),}, B sxux ion Ln(Ill) (Ln = Big Ce no Dy), otouennii ngo-
Ma N,O-XeNnaTyrounMu aMiHOKCHJIBHUMH paaukaiamMu (organic radical =
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3-HITPOHIN-HITPOKCHI-4,5-TUMETHATPHA30I). EKcepuMeHTambHuN  ITij-
Xill, SKU{ BHKOPHCTOBYBABCS JUIS OTPUMAHHS YSBICHHS IPO B3AEMOIIO
{Ln-Paaukan}, mo BigOyBaeThcs y IIUX CIOIYKax, 0a3yBaBCs HAa BU3HAYCH-
HI BJIACHOTO TTapaMarHiTHOTO BHECKyY i0Ha MeTaiy.llei BHeCOK 3HaX0auBCs
3 BIAMOBiHMX AaHux 1t noxinnux {Ln(L23),(NO,),}, B sxux ion Ln (III)
3HAXOAWTHCS B JllaMarHiTHOMy otodeHHi.IIpocTa maremaTwyHa pi3HHUIL
MarHiTHOI cripuiinaTBoCcTi {Ln(organicradical),(NO,),} Ta BianosigHoro
noxiguoro {Ln(L23),(NO,),} 103BOMKMIA BCTAHOBUTH NIPUPOJLY KOPEIALLi
y IOCIHIJKYBaHUX crioiykax. CucTeMaTnyHe TOCIiIKEHHS 130CTPYKTYpHUX
PSIIB CTHONYK JO3BOJIMIO MOPIBHATH €BOJIIOIIIO IIUX B3AaEMOiH K (yHK-
1ito eNneKTpoHHO1 KoHpirypaii 4f-opoitaneii. s Ln (1) 3 enexrpoHHrMHA
koHpirypartismu 4f' — 4 B3aemonis {Ln-opraHidHuii pajgukan} € aHTH-
(dbeppomarniTHO.l HaBmaku, 1151 B3a€MOJlisl BUSBIIIACS (EpOMAarHiTHOIO
st kKoHpirypartiit 417 — 4110,

B mpomeci BuBYeHHS  N-MeTHII-0-KapOOHIIMeTaHIMiH-N-OKCHITY
OyJ10 3IiHCHEHO psii cripoO cuHTe3y Jiranay [L24. B 3B’s3Ky 3 TuM, 1110
JraHa BHSBHBCS HECTIMKAM CHHTE3 KOOPIUHAIIIHMX CIIONYK Ha IOro
OCHOBI TIPOBOJAMJIM IIISXOM TEMIUIaTHOTO cuHTe3y [43].Tak Oyno cuH-
Te30BaHO cronyku cknany M(L24),-2H,0, ne M= Co*, Ni**, Zn*, Cu*,
Mn?". Jist ocTaro4HOro 3’siCyBaHHs OyJIOBM CHHTE30BAHHMX CIIONYK OYII0
MIPOBEICHO PEHTICHOCTPYKTYPHI AociikeHHs. Komiekeu Hikento, MaH-
raHy, Ko0anbTy Ta IIMHKY Ha OCHOBI L24 BMSABMINCS 130CTPYKTYpPHHUMH.
Koopaunaniiina cdepa atoma metany sBisie COOOI0 BUKPHUBICHHA OKTa-
ellp Ta yTBOPEHA ABOMA MOJIEKYTaMH JIraHay Ta JBOMA MOJICKYJIaMHU BOAN
(puc. 15). Jlirana KOOpJMHOBaHMIA O1IEHTAaTHO-XEIATHO Yepe3 aToM KHUCHEO
KapOOKCHIILHOT TPYIIH Ta aTOM KHCHIO HITPOHOTI IPYIIH.

B po6orti [44] npencTaBiieHi pe3ybTaT JA0CTIKSHb KOOPAHHAIIHHOT
MOBEIIHKY mTiokcaneBoro quHiTpory (L25). Ha #oro ocHoBi Oyito cuHTe-
30BaHO PsJI KOOPIUHALIMHUX CHONYK 3 ACSIKAMH 3d-mMeTanaMu Ta HOHOM
ypaniny. HInsxoM moBibHOT KpUCTaIi3allii 3 peakiiifHol CyMillli oTpuMa-
Ho Monokpuctam Co(L25)Cl,:2H,0. Cnonyxka sBise cO00K KOOpAHHALLi-
WHuil monimep (puc. 16). KoopaunauiiiHuil monieap aromMa KoOasibTy mMae
JIeI0 BUKPUBJIEHY OKTaeApuuHy OynoBy. KoopauHaiiina cepa yrBopeHa
JIBOMa aToOMaMH XJIOpY, ABOMa aTOMaMM KHUCHIO JIIraHly Ta JBOMa aTOMaMu
KHCHIO BOJM. JliraHa KOOpAMHYETHCS Oi€HTaTHO-MICTKOBO, YTBOPIOIOYN
MOJIIMEPHI JIAHITIOTH.
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Puc. 15. MonekyasipHa 0y10Ba KOMILJIEKCiB
Ha ocHoBi L24 Ha npukaaai kod6aasTy

Host cnomyxu UO,(L25),(NO,), Gynu nmpoBesieHi peHTIeHOCTPYKTYpHI
nociimkeHHs. KoopauHatiiiHe 0TOYeHHs [IEHTPaIBHOTO aTOMY MAa€ BUTIISI
rekcaroHanpHOI Gimipamian (puc. 17). Ii yTBOpIOIOTH 2 aTOMHM KHCHIO, 1110
aKCiallbHO 3Bs3aHI 3 HOHOM ypaHy i TaKHM YHHOM YTBOPIOIOTH TOJIOBHY
BiCh, 2 JIiIraH/¥ 1 2 HITPATHI TPYIIH, [0 KOOPAUHYIOTHCS BiJIITOBITHO MOHO- 1
0isleHTaTHO Yepe3 aTOMM KUCHIO 1 JIeKaTh B €KBaTOpiaiibHil miouuHi. [Ipn
I[bOMY JIiraHAU 30epiratoTh TpaHc-(QOpMY, a ABI HITPOHHI Ipynu 3ajulla-
IOThCSI BUIBHUMH.

Takum 4mHOM, Ha Tpukiani L25 mokazaHo, 10 AIHITPOHHU MOXYTb
BUCTYIIATH B POJI O1IEHTAaTHUX MICTKOBHUX JIITAHJIB MO BiJHOIICHHIO JO
3d-merani, yrBoproroun 1DnonimepHi nanutorn. ¥ sunanky UO, > BinOy-

Puc. 16. ®parment kpucraiiynoi crpykrypu Co(L25)CL,-2H,0
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Puc. 17. Moaekynsipua 6ynosa UO,(L25),(NO,),

Ba€ThCsl MOHOJICHTATHA KOOPJAMHAIS HITpOHY. Jlpyra HITpOHHA rpyna 3a-
JIUIIAETHCS BITLHOIO, 110 BiIKPUBAE MOKIIUBOCTI JJIsi CHHTE3Y I'eTeposiiep-
HUX KOOPIUHAIIHUX CITONYK.

4. BucHoBKH

AHami3 nmTeparypHuX IaHUX CTOCOBHO KOOPIMHAILINHHOI XiMii HITPOHIB
TMOKa3aB, II0 iHTepeC J0 BUBYCHHS IIHOTO KJIACY CIIONYK HE 3racae 3aBISKH iX
MIPUIATHOCTI JUTs ITOOYI0BH PI3HOMAHITHUX KOOPAWHAIIIMHUX crIoyK. OCTaHH1
B CBOIO Yepry IMpPUBEPTAIOTh 3HAYHY yBary CBOIMHU KOPHCHHUMH BIIACTHBOC-
TSIMH, 30KpEMa: 37aTHI BIUTMBATH HA MPOXODKCHHS peakwii 1,3-aunomsipHoro
LUKJIOTIPUEIHAHHS, BUCTYIIATH KaTalli3aToOpaMuB peakilisix Xeka, Kymama Ta
TiJIpyBaHHS KETOHIB, BUSIBIISIIOTH IIPOTHITYXJIMHHY AKTUBHICTb 110 BiTHOIIICHHIO
1o kimitud HepG2. HIupokuii crieKTp 3aCTOCYBaHHSI KOOPIMHALIWHHUX CIIO-
JIYK HITPOHIB Ta iX He3HaYHa KUTBKICTh BKa3yOTh Ha MOMKJIMBICTh TeHEPYBATH
3HAYHY KUTbKICTh HOBUX CIIONYK 3 HOBUMH BJIACTUBOCTSIMH.
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The monograph substantiates the relevance and potential of introducing
waste-free production technologies, the introduction of which will
significantly reduce the cost of production and increase the profitability
indicator, stimulate the development of autonomous entrepreneurship, and
improve the state of the country’s environmental and energy security. The
dynamics of the volume of generated and utilized agricultural waste in
Ukraine in 2017-2020 has been analyzed and it was determined that no
more than 30% of waste is disposed of, the share of which has been rapidly
decreasing in recent years. It has been substantiated that the most promising
direction for introducing waste-free technologies at agricultural enterprises
is the production of biogas from organic waste (agrobiomass). It is noted
that agricultural waste, mainly animal waste, such as manure, chicken
droppings, can be an additional source of replenishing the energy balance
of agricultural enterprises and ensuring the energy security of the region.

Recycling organic waste from production and consumption in a biogas
plant is an economically and environmentally optimal solution. At the same
time, the products formed as a result of waste disposal (biogas, digestat) help
to solve the problem of meeting the need for certain categories of material
resources, namely energy and fertilizers, which will increase production
volumes, provided that the use of natural resources decreases.

The study is based on the main tasks of the research work of young
scientists “Development of a new concept for the use of agricultural waste
to ensure the energy autonomy of agricultural enterprises”, state registration
number 0119U100786.

1. Introduction

The problem of waste management in Ukraine is of particular scale
and significance due to the dominance of resource-intensive multi-waste
technologies in the national economy, and the absence for a long time of an
adequate response to violations of the norms of waste generation. The large
scale of resource use and the energy and raw materials specialization of the
national economy together with an outdated technological base is the reason
for the high rates of waste generation. The success of waste use is directly
dependent on the level of development of productive forces, the organization
of production and the nature of social relations in the sectors of the national
economy. Despite certain positive shifts in the process of processing waste
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as secondary raw materials, over the past decade, this problem has not lost its
priority. Almost all anthropogenic pressures on nature can be reduced to the
problem of waste. They will always be — absolutely waste-free production
is impossible. The way out of this situation is that the quantity and quality
of waste should be such that it can be fully recycled, assimilated without
damage to wildlife, that is, there is an urgent need to introduce ecological
non-waste technologies at agricultural enterprises.

The need for a transition to new non-waste technologies was caused by
the understanding that the overwhelming majority of existing production
technologies are open systems in which natural resources are irrationally
used and significant volumes of waste are generated, which are sources
of environmental pollution. Modern society is too wasteful of natural
resources, producing more and more short-lived consumer goods with
inefficient technologies, resulting in an enormous amount of waste.

The agro-industrial complex is one of the material-intensive and rich-
and-liquid sectors of the economy, and is also a significant source of
greenhouse gas emissions due to the use of fossil fuels, the burning of plant
residues in the fields, non-compliance with the norms for the disposal of
crop and livestock products, food waste, land use principles, and the like.
According to the National Inventory of Greenhouse Gas Emissions the
share of agriculture in total emissions in 2018 in Ukraine was 12.9% [1].

Waste-free agricultural production is the main task of future technological
developments that will allow humanity to develop sustainable and reduce the
anthropogenic impact on the environment. Waste recycling is a promising
method for obtaining additional material resources, reducing production
costs, saving money on waste disposal.

Ukraine has untapped potential for the production of its own energy
from renewable sources through the processing of animal waste (animal
manure and poultry droppings) with the formation of biogas. Biogas
obtained from biomass is used as a fuel, harmless to the environment,
since it does not cause additional emissions of the greenhouse gas CO, and
reduces the amount of organic waste. Unlike wind and solar energy, biogas
can be produced regardless of climatic and weather conditions [2, p. 32].

The transition to waste-free agricultural production is an objective
process, closely related to the depletion of reserves of natural raw materials
and energy carriers. In modern conditions, much attention is paid to the
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search for rational ways of waste disposal, however, insufficient, in our
opinion, is the study of the general aspects of the introduction of waste-free
technologies in agricultural production. Accelerated developments in this
direction and the use of their results in economic practice are becoming an
urgent requirement today.

2. Analysis of recent research and publications

The idea of developing waste-free technologies appeared in the last
century and still does not lose its relevance. These questions have found their
theoretical reflection in the works of such economists as A. Andreichenko,
0. Bondar, I. Honcharuk, G. Geletukha, T. Emchik (Honcharuk), G. Kaletnik,
I. Kirilenko, N. Prishlyak, D. Tokarchuk, O. Khodakivska, A. Shpikulyak,
A. Shpichak and others.

I. Honcharuk in her writings studied in detail the structure of emissions
from the agro-industrial complex of Ukraine, where she noted that animal
husbandry leads to 18% of greenhouse gas emissions, in particular,
methane emissions from this industry account for about 16% of the annual
global emissions, nitrogen oxide — 17% and many other dangerous for the
environment of substances and compounds (Figure 1) [3, p. 10-11].

In addition, I. Honcharuk devotes his works to the study of the use
of animal waste to ensure energy independence and replenishment of the
energy balance, the author also substantiates the relevance and potential
for the introduction of waste-free production technologies, which entails
a number of advantages for the enterprises and the country as a whole [3];
G. Kaletnik, I. Goncharuk and Yu. Okhota pays attention to the need to
develop waste-free production for the formation of energy autonomy of
agricultural enterprises in Ukraine [4]; T. Emchik (Goncharuk) in his works
analyzes the basic principles of using renewable and alternative energy
sources as an important factor in increasing energy security and reducing
anthropogenic impact on the environment [5]; I. Kirilenko and D. Tokarchuk
focus on methods of utilization of agricultural waste, in particular, animal
waste, and substantiate that modern methods of utilization of animal waste
in the production of biogas have significant environmental and economic
advantages [6]; A. Andreichenko explores the concept of waste-free
technologies in the framework of achieving maximum efficiency of public
production and ensuring energy security [7].
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Figure 1. Structure of AIC Ukraine emissions, average 1990-2017,
CO, equivalent
Source: [3, p. 11]

A large number of studies are devoted to the technological implementation
of individual ideas of the recycling economy, the introduction of “green”
innovations and waste recycling in production, as well as the economic aspects
of their practical implementation in various fields. Giving due due to the
scientific heritage of scientists, it should be noted that it is insufficient to study
the issue of introducing waste-free technologies in the agricultural sector.

3. Purpose and methods of research

The study of the features of the safe disposal of agricultural waste and the
search for effective methods of their use as a secondary raw material to ensure
the energy autonomy of the enterprises themselves and the country as a whole
are carried out as part of the research work of young scientists of Vinnitsa
National Agrarian University “Development of a new concept for the use of
agricultural waste to ensure energy autonomy of agricultural enterprises”.

The purpose of the study is to substantiate the economic efficiency of the
use of waste-free technologies in the agro-industrial complex to achieve the
energy and environmental safety of the branch.
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The theoretical and methodological basis of the study was formed by
the results of fundamental national and foreign research on the problems
of agro-industrial production. The subject of scientific work is the
theoretical, methodological and practical foundations of the current state
of development of waste-free technologies in Ukraine. The research was
based on the following methods: a systematic approach — for study the links
between phenomena and processes of subjects of waste-free agro-industrial
production; dialectical — for consider phenomena in their relationship and
development, in particular when considering the processes of combination,
specialization, concentration, cooperation in the organization of waste-free
agro-industrial production; theoretical generalization and comparison — for
the development of the conceptual apparatus; various techniques of the
economic and statistical method (statistical observation, comparison, tabular,
graphical) — for the development of a visual illustration of the phenomena
under study; abstract-logical — to summarize research results and formulate
research conclusions.

4. Environmental problems of recycling and utilization
agricultural waste

Agriculture in Ukraine in terms of its scale, production volume, export
orientation, is a priority sector of the economy. The products of agricultural
enterprises are the key to food security and independence of the country.
However, despite the achievements in the field of agriculture (increasing the
productivity of agricultural crops, animal productivity, etc.), there are many
problematic issues that require urgent solutions. One of these, undoubtedly,
is the utilization of wastes from the activities of enterprises in the agricultural
sector, especially animal husbandry. This problem is acquiring a national
character, as farmers concentrate their activities in all regions of the country
without exception. One of these, undoubtedly, is the utilization of wastes
from the activities of enterprises in the agricultural sector, especially animal
husbandry. This problem is acquiring a national character, as farmers
concentrate their activities in all regions of the country without exception.

Agricultural enterprises do not even plan indicators that characterize
their work on improving soil fertility, applying especially organic fertilizers.
Therefore, millions of tons of organic fertilizers are accumulated on farms.
Wastewater from livestock breeding complexes is a double hazard, as it
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causes both chemical and biological pollution (microorganisms). Moreover,
they pollute both the soil directly and water and air. From one pig farm for
10-40 thousand animals per hour, up to 605 kg of dust, 14.4 kg of ammonia,
83.4 billion worth microorganisms enter the air.

A typical one hundred thousandth pig farm produces about 1000 m*/day
(up to 365,000 m?/year) of purulent effluent. For the safe introduction of
such a quantity of wastewater from the lagoons, up to 10 thousand hectares
of land are needed [8].

Often, if improperly stored, liquid manure enters the beams and pollutes
the groundwater. For example, a pig farm for 100 thousand heads. or a
complex of cattle for 35 thousand heads. can give pollution, equal to
environmental pollution from a large industrial center with a population of
400-500 thousand people.

In Figure 2 shows the amount of generated and utilized agricultural
waste during 2017-2020.

Analyzing statistical data, one can see that waste generation significantly
exceeds disposal. It is obvious that in Ukraine there is a small percentage of
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Source: [9]
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the use of environmentally friendly technologies for waste utilization and
there is not enough capacity for their processing. An increase in livestock
production leads to the emergence of negative trends — the formation and
accumulation of large volumes of manure, poultry droppings and the
impossibility of utilizing it as organic fertilizer, since uncontaminated
manure is a source of environmental pollution, water and air basins. The
decay products of animal waste are such harmful emissions as methane,
carbon dioxide, hydrogen, hydrogen sulfide, and ammonia. The damage
to the ecosystem from such emissions at livestock complexes can reach
tens of millions of hryvnias. In many countries, there are national and
regional programs to reduce the negative pressure of these wastes on the
environment.

Accordingly, the main problems that accompany the intensive
development of the livestock industry are:

— pollution by biological and chemical compounds of the water basin
(rivers, lakes, ponds, reservoirs), air and adjacent to livestock farms (poultry
complexes) lands;

—lack ofincentivesto purchase and install equipment for decontamination,
processing and utilization of waste;

— the high cost of utilizing livestock waste reduces the profitability of
production;

— lack of proper state control over the removal of waste to places that are
not intended for storage.

The transition to low-waste or non-waste technologies in animal
husbandry can help solve the problems associated with their utilization.
The main idea of waste-free production is the transformation of all raw
materials received by the enterprise, its residues, as well as waste obtained
in the production process, into finished products that can generate income.

The process of waste-free production is cyclical, that is, the production
waste of one product is the raw material for creating the next one. This
process will continue until the waste is completely eliminated. The
maximum use of raw materials components indicates an integrated
approach to this production. This will reduce the number of cycles in the
production process, which will allow more efficient loading of equipment
and reduce downtime, which will increase the number of products
produced. The rational organization of the production process is the general
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principle of using waste-free technologies. The organization should ensure
the optimal use of resources and the search for modern environmentally
friendly technologies that ensure the minimum impact on the environment.
A diagram of a waste-free technological system in which waste is used as a
secondary raw material is shown in Figure 3 [10, p. 380-381].
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Waste W Product N

4{ Production ) >
Waste j | - W Product 2

N Production >

L )
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{ Production } >

Figure 3. Diagram of a waste-free technological system in agriculture
Source: [11, p. 191]

Biomass energy is most efficiently used in Portugal, France, Germany,
Denmark, Italy and Spain. Sweden and Austria provide 15% of their primary
energy needs from biomass. In the United States, 4% of energy comes from
biomass (almost the same as from nuclear power plants). Today biomass is
the fourth most important fuel in the world, providing about 2 billion tons
of standard fuel per year, which is about 14% of the global consumption of
primary energy resources (in developed countries — more than 30%, and
sometimes 50-80%). Bioenergy methods of waste utilization are used quite
intensively in foreign countries. Such methods solve several problems at
once: collection and processing of animal waste with the neutralization of
harmful gases, the production of environmentally friendly fertilizers, as
well as methane for mini-TPP.
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A promising area of waste-free technologies today, in our opinion, is
the production of biogas from agricultural waste. Considering that the
amount of organic waste is growing rapidly, biogas production solves the
problem of waste disposal, thereby preventing methane emissions into
the environment, reducing the use of chemical fertilizers and preventing
groundwater pollution.

The task of introducing waste-free technologies in agro-industrial
production is extremely urgent in today’s conditions and consists in creating
closed production cycles with recycling of raw materials, when each end link
of one production serves as an initial link in the next, as a result of which
no waste enters the external environment and the negative consequences
for natural environment. Therefore, it is so important to intensify research
and innovative development to create new waste-free technologies for the
production of agro-industrial complex.

5. Environmental and economic efficiency of biogas production

from agricultural waste to ensure energy security

Thelarge scale of resource use and energy and raw materials specialization
of the national economy, together with an outdated technological base, is
the cause of high rates of waste generation and accumulation. The success
of waste use is directly dependent on the level of development of productive
forces, the organization of production and the nature of social relations
in the sectors of the national economy. Despite certain positive shifts in
the process of processing waste as secondary raw materials, over the past
decade, this problem has not lost its priority. Almost all anthropogenic
pressures on nature can be reduced to the problem of waste. They will
always be — absolutely waste-free production is impossible. The way out
of this situation is that the quantity and quality of waste should be such that
they can be fully recycled, assimilated without damage to wildlife, that is,
there is an urgent need to introduce ecological waste-free technologies at
agricultural enterprises.

The need for a transition to new waste-free technologies was caused by
the understanding that the overwhelming majority of existing production
technologies are open systems in which natural resources are irrationally
used and significant volumes of waste are generated, which are sources
of environmental pollution. Modern society is too wasteful of natural
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resources, producing more and more short-lived consumer goods with
inefficient technologies, resulting in an enormous amount of waste.

Biogas is predominantly a mixture of methane and carbon dioxide.
Biogas formation is a biological process that takes place in the absence
of air, during which organic matter is converted into methane and carbon
dioxide. As a result of the implementation of this process, excellent organic
fertilizer and humus are obtained. With a sufficient organization of the
process from 1 kg of solid dry matter, you can get 0.3-0.45 m?® of biogas
(60% methane).

The introduction of biogas stations at agricultural enterprises will
make it possible to establish an environmentally friendly, waste-free way
of processing, utilizing and disinfecting various organic waste of plant
and animal origin. On the other hand, such installations become a source
of additional income, reduction of costs and production costs due to the
provision of energy resources and organic fertilizers to the main production
of enterprises. When using a biogas plant, its own energy consumption
is 20% of the received one. When biogas is used for the simultaneous
production of electrical and thermal energy (cogeneration), 30-40% of the
energy is converted into electrical energy, 40-50% — into heat, the other part
is directed to own needs.

It is well known that the biogas yield depends on the composition of
the substrate, its bioavailability and production technology. It is worth
considering the potential for biogas release from each individual substrate,
namely, how much biogas can be obtained with an almost endless
fermentation of the substrate under stable conditions. Of course, in real
conditions, this figure is very rarely achieved (or almost never) due to the
economic inexpediency of such a long process, but the indicator at the level
of 60-95% is achievable and economically justified.

Ukraine has a well-developed agriculture, waste products of which
provide an excellent source of raw materials. According to the State Agency
for Energy Efficiency and Energy Saving, the use of only 37% of waste
from livestock and crop farms will provide more than 10 billion m? of gas.
Table 1 provides a list of potential substrates (agricultural waste) for biogas
production.

Considering the above, it can be concluded that the existing potential
for biogas production from organic agricultural waste in Ukraine and the
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Table 1
Biogas yield potential from agricultural waste
. . . Specific Specific
Substrate | S°lids (SM), | Organic Solids Biogl;s Yield, BiogI;s Yield,
% (08), % m’/ton OS m’/ton
Crop by-products

corn silage 32,0 95,0 700,0 212,8
straw 30,0 90,0 600,0 162,0

grass silage 30,0 89,0 550,0 1416,9
sugar beets 23,0 90,0 800,0 165,6
fodder beets 12,0 75,0 620,0 55,8
oilcake 28,0 94,0 680,0 179,0

Livestock by-products

pig manure 3,0 85,0 4250 10,8
cattle manure 25,0 80,0 350,0 70,0
bird droppings 24,0 85,0 4250 86,7

Source: generated by the authors

significant advantages of using biogas technologies for energy generation
create favorable prerequisites for the development of the domestic sector of
agrobiogas. According to the Bioenergy Association of Ukraine, the average
electricity production from biogas in 2020 was about 36.0 million kWh.
Saving capital costs when using biogas plants at enterprises is 30-40%.

The generally accepted practice of storing production waste (manure) in
open piles or lagoons leads to environmental degradation in nearby areas.
Utilization of manure in large volumes is expensive, and sanitary fines are
also large. Obtaining biogas from manure not only solves this problem,
but at the same time is a way to generate additional income from the sale
of heat and electricity. To ensure the stable uninterrupted operation of the
biogas plant, it is better to provide for the possibility of producing biogas
from mixed raw materials — crop and livestock waste. Thus, a biogas
plant operating on agricultural waste will be uniformly loaded throughout
the whole year, and biogas production will become a controllable and
predictable process.

According to the National Commission for State Regulation in the
Spheres of Energy and Utilities [12], Ukraine’s potential in replacing
natural gas with biomethane and biogas produced from agricultural waste
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and energoslin is about 37 billion m? (consumption is about 28 billion m?)
(Figure 4).

Equating the realizable value of biogas to the cost of natural gas
(9.9 thousand UAH per 1000 m?), the gross profit from biogas production
for agricultural enterprises of Ukraine can reach from 5.08 to 24.86 millions
UAH depending on the type of raw material. For enterprises, the advantages
of introducing a biogas plant are cost savings for the production of electricity
and heat from their own raw materials, reduced dependence on external
energy carriers, the ability to provide energy to other consumers. With
1 m® of biogas, it is possible to generate about 2-2.5 kWh of electricity and
up to 2.5-3.0 kWh of thermal energy by cooling the engines after burning
biogas to generate electricity. However, the economic benefits from the use
of biogas in each specific case will depend on the type of waste available for
processing, investment opportunities, the presence of a local energy market
and government initiatives [11, p. 196].

Energy potential of replacing natural gas with biomethane and biogas

biomethane
7,8 billion m?

energy plants
20 billion m?

37 billion m3
for a year

agricultural waste
9,3 billion m?

Figure 4. Energy potential of replacing natural gas
with biogas from agrobiomass in Ukraine
Source: generated by the author according to [12]

The product obtained at the exit from the biogas station contains 50-70%
methane. To use it in fuel transport systems or transfer to gas transmission



Chapter «Agricultural sciences»

systems, it is necessary to carry out the so-called modernization, or the most
complete purification from impurities. First of all, they include hydrogen
sulfide and carbon dioxide. The methane content must be brought to the level
of natural gas, which is 95-99%. Only then can biomethane be transferred to
the general gas distribution network. There it is mixed with natural gas and
used: to generate electricity; for heating purposes; at gas stations for cars.
In addition, alternative fuels from waste are cheaper than purchased natural
gas, which saves significant funds.

Organic waste from livestock complexes and the processing industry is
already fertilizer in itself. However, the efficiency of such fertilizers is only
10-15% of the possible. When processing this waste in a biogas plant, there
is a significant improvement in their properties and the formation of organic
fertilizer — digestate.

Digestate is the residue of biogas production from organic mass. Biogas
is formed as a result of organic matter methane fermentation. The gas is
only 10% of the total production biomass. The other 90% of biomass comes
for digestate. It contains such components as 2.3-4.2 kg/t of nitrogen,
0.2-1.5 kg/t of phosphorus, and 1.3-5.2 kg/t of potassium. This substance
is similar to compost in its chemical composition, so it can be used as an
additional fertilizer to increase soil fertility [4, p. 518]. Digestate improves
crop health by providing additional nutrients and helping to maintain
adequate soil moisture. If mineral fertilizers are absorbed only by 35-50%,
then biofertilizers — by almost 99% [13, p. 27].

So, an average biogas plant, which is located at a livestock complex
and processes about 37,000 tons / year of manure, after processing, gives
approximately 35,000 tons of valuable biofertilizers per year. 1 ton of such
fertilizers contains on average 3.5 kg of total nitrogen N (Table 2).

Biofertilizers (digestat) in many respects are several times better than
other organic fertilizers (manure, droppings, peat):

1. Environmental impact on the soil. Organic fertilizers in unprocessed
form cause more damage to the soil, polluting it and groundwater. Whereas
digestat is an absolutely pure ecological fertilizer.

2. Lack of weed seeds. Pig and cattle manure and peat usually contains
large amounts of weed seeds. 1 ton of fresh manure contains up to
10 thousand seeds of various weeds. This leads to a loss of yield from 5 to
7 centners of cereals per hectare.
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3. The absence of pathogenic microflora, but the presence of active
microflora, contributes to the intensive growth of plants.

4. Lack of an adaptation period. Biofertilizers (digestat), due to their
shape, begin to work effectively immediately upon application.

5. Depending on the mineral fertilizer, digestate can be applied in
any amount. When using it, there is no soil mineralization, since it is an
environmentally friendly product.

Table 2
Chemical composition of digestate after processing
in a biogas plant (liquid fraction 95% moisture)

Biofertilizers — digestate Chemical composition kg/t

(fermented mass) N NH,-N P,0O, K,0 MgO
Pig manure 3.1-3.8 1.4-2.0 2.3-2.4 2.1-2.4 0.5-0.8
Cattle manure 1.8-2.2 1.0-1.2 0.8-1.6 2.2-2.8 0.4-0.5
Bird droppings 7.1-8.2 3.0-3.5 6.8-7.9 5.0-5.6 1.5-2.2
Grass silage 2.2-2.8 0.9-1.5 1.9-2.3 2.0-2.5 0.5-0.7

Source: summarized by the authors

Enterprises of agro-industrial production, operating on a waste-
free principle, are able to meet energy, environmental and economic
requirements. For the introduction of non-waste technologies into practical
activities in the field of the agro-industrial complex, a consistent policy of
the state is necessary, which will stimulate (or even force) the preservation
of primary resources and the use of secondary resources.

Based on the data of the Bioenergy Association of Ukraine, the authors
have identified the top 10 most powerful biogas plants in Ukraine and the
amount of electricity they produce in 2020 (Table 3).

According to the State Energy Efficiency Agency, at the end of 2020,
there are 53 installations in Ukraine that generate energy from biogas and
operate at a “green” tariff. The total installed capacity of such installations is
103 MW, which is 10 MW more than in the previous year (2019 — 93 MW),
and almost 6 times more than at the end of 2015 (18 MW). Of these, 67 MW
(23 installations) operate on agricultural waste (Figure 5).

In the Vinnitsa region, there are two powerful enterprises for the
production of biogas from animal waste — LLC “Vinnytsia poultry farm” and
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Table 3
Top 10 most powerful biogas plants in Ukraine in 2020
e [ i,
Ne Enterprise Region caI[\)/il‘c;]ty, 2020, million
kWh
Llee Teofipolska Energy Khmelnytsky | 15.61 82.20
ompany
p |LLC “Vinnytsia Poultry Vinnytsia 12.00 4891
Factory
3 | LLC “Korsun Eco Energo” Cherkasy 7.50 36.73
4 LLQ Horodyshche-Pl,l’stovarov Chernihiv 6.02 3121
Agricultural Company
5 | PJSC “Oryol-Leader” Dnepropetrovsk 5.69 35.21
6 |LLC “LNK” Kyiv city 5.31 18.51
7 | LLC “Cleaner Energy” Kyiv 3.74 14.04
3 LLC Yufefo—leolaev biogas Vinnytsia 320 18.52
company
9 | LLC “Biogas-Ukraine” Zaporozhye city 3.20 12.48
10 | LLC “Kommertsbudplast” Kherson 3.12 10.57

Source: summarized by the author based on the data of the Bioenergy Association of

Ukraine [14]
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Figure S. Growth dynamics of biogas plants in Ukraine, 2017-2020
Source: generated by the authors according to [15]
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biogas from crop waste — LLC “Yuzefo-Nikolaevskaya biogas company”.
The region is not only a leader in the production of gross agricultural
products, but can also become one of the leading ones in the implementation
of waste-free technologies that provide a full cycle of recycling economy.

Due to the difficult socio-economic situation in Ukraine, it is difficult
to implement too fast rates of introduction of non-waste technologies in
agriculture and an increase in biogas production from crop and livestock
waste, which causes a crisis of non-payments for the “green tariff” and
an increase in the state’s debt to operating biogas complexes 2020 with
their reimbursement. However, we share the opinion of scientists from the
Bioenergy Association of Ukraine regarding the forecast of the development
of the bioenergy sector in terms of biogas production by 2050, given in
Table 4.

Table 4
Forecast for the development of the bioenergy sector
in 2050 in terms of biogas production in Ukraine

Se _ o] = %hm - ZN-4
Installed |3 '% b E 5 '*E %ﬂ E | g 'é E .| 8 a Job creation,
Year power SESCE| £55 |8 = 5| £ g units
mZESE| BEE (8227 E5
SE=S| 222 |2CF | EE
MWel | MWt | © s © - min | max
2025 | 281 302 0.38 0.05 1.40 0.70 | 1.13 | 5347
2030 | 511 547 0.73 0.11 2.70 1.28 | 2.04 | 9702
2035 | 760 814 1.16 0.20 4.27 1.28 | 3.04 | 14441
2040 | 910 975 1.47 0.28 5.42 1.90 | 3.64 | 17297
2045 | 1073 | 1150 1.78 0.38 6.56 2.28 | 429 {20390
2050 | 1385 | 1484 2.36 0.55 8.70 2.68 | 5.54 26324

Source: summarized according to the Bioenergy Association of Ukraine [14]

The ecological effect of biogas production is the safe processing of
organic waste and animal by-products through methane digestion. In
general, there are 5 main environmental effects from the introduction of
biogas complexes at agricultural enterprises:

1) the use of crop and livestock waste as a secondary raw material to
ensure energy autonomys;
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2) solving the problem of storage and transportation of raw materials;

3) reducing the use of fossil fuels, saving resources and introducing
alternative energy sources;

4) the use of digestate as an organic fertilizer to improve soil fertility;

5) reduction of greenhouse gas emissions.

As indirect environmental effects, one can single out — prevention of
pollution of ground and surface waters and soil.

Investing in biogas plants for large agricultural enterprises solves
several problems at once. One of the most important is waste processing,
which is especially important for livestock breeding complexes. The costs
of dumping manure pollute the environment and harm the ecological
situation, reaching hundreds of thousands. It is wiser to spend this money
on the construction of a biogas plant. The resulting biogas will serve as fuel
for the heating system, or will be used for other purposes.

Thus, in our country there are great raw material opportunities and
favorable tariffs for electricity from renewable energy sources, since biogas
is a promising direction for the development of green energy in general.
Large livestock complexes can benefit from the complex benefits of the
construction of a biogas complex: get rid of the waste products of animals
and the costs of their burial; get fuel for heating industrial premises; get
alternative fuel for gas-powered vehicles; generate and sell electricity at
a green tariff; to sell the converted substrate as a highly efficient fertilizer.

6. Practical value

The introduction of waste-free technologies into production is one of
the important aspects of the transition to a recycling economy, as well
as an effective tool for protecting the environment, achieving energy
independence of agricultural formations and obtaining additional economic
benefits.

One of the ways is to use animal waste — excrement, urine and manure —
as a source for biogas production. The construction of biogas complexes
will allow, first of all, to reduce the cost of transportation and disposal
of agricultural waste, especially animal waste. The advantage of biogas
production is the approach of the industry to energy independence and
obtaining additional economic benefits (biogas can be cogenerated into
electrical, thermal energy or biomethane — an analogue of natural gas, as
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well as reduce dependence on external energy carriers). Also, an important
economic and agrotechnical effect from the introduction of waste-free
biogas plants is the formation of organic fertilizers (digestate) in the process
of anaerobic fermentation of biomass.

Also, agro-industrial activity is one of the largest sources of greenhouse
gas emissions into the atmosphere, therefore biogas plants can be considered
as the implementation of emission reductions within the framework of
joint implementation projects (Kyoto Protocol, Paris Agreement). In many
pig and cattle farms, manure is stored in anaerobic ponds, which results
in methane emissions directly into the atmosphere. Reduction of methane
emissions in biogas complexes will be achieved through the production of
biogas with its subsequent combustion in a cogeneration unit. In addition,
a reduction in emissions of another greenhouse gas, CO,, will be achieved,
since the generation of electricity and heat from renewable sources (biogas)
will replace the equivalent amount of energy obtained from the combustion
of fossil fuels in power plants that supply power to the grid.

Biogas production is economically justified and prevails in the processing
of'a constant stream of waste (effluent from livestock farms, slaughterhouse,
vegetable waste). Cost-effectiveness lies in the fact that there is no need for
advance waste collection, organization and management of their supply,
while it is known how much and when the waste will be received.

The proliferation of biogas complexes in Ukraine, which has significant
potential for the production of biological fuels, needs to be developed
quickly and on a large scale. The production of biogas from agricultural
waste, taking into account the successful world experience, would not only
solve the problem of energy independence of the agro-industrial complex,
but also make it possible to stabilize the economic situation in the industry
and attract additional investment resources.

7. Conclusions
Effective waste-free production in the agricultural sector necessarily
presupposes a balance between agricultural activities and the state of the
biosphere. Environmental protection is an integral part of the process of
introducing waste-free agricultural production into management practice,
because the economic, environmental and social components of the
existence of efficient production in the agricultural sector form a single
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indivisible system. Understanding the scale and nature of environmental
problems, their relationship with the conditions for the functioning of the
agricultural sector allows us to determine the appropriate resources for their
solution.

Based on the research, that the main task of introducing waste-free
technologies at agricultural enterprises is the creation of closed production
cycles with the recycling of raw materials, when each end link of one
production serves as the initial link of the next, as a result of which no
waste enters the external environment and negative consequences for the
natural environment are minimized. Subject to the constant introduction of
innovations, improvement of equipment and technologies, the development
of low-waste and non-waste technologies allows the introduction of energy-
saving and resource-saving technologies, is an achievement of modern
economic development in the transition from a linear model of the economy
to a circular model.

The use of innovative, environmentally friendly and economically sound
technologies by enterprises contributes to a gradual increase in economic
efficiency and production efficiency. An environmentally oriented highly
efficient environmental management system at the enterprise will ensure
the formation of a balanced development of both the enterprise and society
as a whole.

Expansion of resource opportunities at the expense of waste should
proceed from the determination of their resource value and the technological
capabilities of their involvement in production, substantiation of directions
and ways of the most efficient use of waste, creation of territorial production
complexes with closed resource cycles based on resource and technological
prerequisites, and the like. At the same time, great importance should
be attached to the development and implementation of relevant state,
regional, sectoral programs that are aimed at solving the most important
environmental and resource problems, creating new approaches to solving
waste problems and means of their implementation.

One of the most promising alternative energy sources is biogas — the
only type of renewable energy that can be used in several ways. It can be
burned in heating installations and received heat for heating. In its enriched
form, it is used in automobile engines as a fuel. In cogeneration plants, you
can get electricity, which is then sold or used in their own industries.
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Ukraine has a large raw material potential for biogas production and
significant opportunities for increasing the capacity of biogas plants.
Recycling organic waste from production and consumption in a biogas plant
is an economically and environmentally optimal solution. At the same time,
the products formed as a result of waste disposal (biogas, biofertilizers)
contribute to solving the problem of meeting the need for certain categories
of material resources, namely energy resources and fertilizers, which will
contribute to an increase in production volumes subject to a decrease in the
use of natural resources. Substitution of energy carriers and fertilizers with
biological analogs, which are achieved by recycling production waste into
biogas, as well as a significant decrease in their imports, have a positive
effect on both the internal equilibrium in the country and its GDP.
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Abstract. The research is based on the tasks of applied research on the
topic: «Development of a complex of energy-efficient and resource-saving
equipment and promising technologies for feeding farm animals of the AIC
of Ukrainey, state registration number 0121U108589. The authors’ research is
aimed at solving current problems of technological renewal and development
of the agro-industrial complex of Ukraine. In the laboratory of the theory of
mechanisms and machines of the department of general technical disciplines
and labor protection of Vinnitsa National Agrarian University, a vibratory
disk crusher was designed to increase the level of technical support for the
livestock industry. The crusher uses a more efficient method of grinding feed
grain — a combination of impact and cutting, in contrast to a hammer mill
that grinds with a free impact of hammers. The research results of grinding
soybeans grain into feed by a vibratory disk crusher are presented in the
article. An experimental prototype of the developed machine was used as an
object of research. To register the input and output parameters of grinding,
we used the material and technical base of the department of technological
processes and equipment of processing and food industries.

1. Introduction
Taking into consideration current realities and various factors, which
create difficulties for the effective functioning of Ukraine’s national economic
system, the Agro-Industrial Complex of Ukraine acts as the most stable part of
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it, that is characterized by conservatism and is one of the main and stable cross-
sectoral formations due to revenues. However, despite the strategic priority of
the AIC, the high level of energy consumption by domestic producers does
not enable providing an appropriate level of competitiveness of Ukraine’s
AIC in domestic and foreign markets, at the same time the rationalisation of
energy use necessitates the substantiation of the energy-saving variant of its
development by implementing energy-efficient machines and technologies in
the system of feed preparation and feeding animals.

Full-fledged animal feeding is the basis for the successful functioning and
effective development of the livestock production industry and can be ensured
only if a sufficient amount of feed is produced, the loss of their nutritional value
during their harvesting, storage, and also the correct preparation of feed for feeding
is reduced. Grain feeds used at concentrated feed. They contain a large amount of
nutrients that are easily absorbed. Their use in the feeding system allows you to
balance the rations of animals in terms of energy, protein, amino acids.

The compilation and selection of components of feed rations is carried
out by technologists depending on the species, age group, morphological
and biological indicators of animals and many other factors. At the same
time, regardless of the technology and feeding scheme chosen by the
specialist, concentrated feed based on wheat, barley, peas, corn, soybeans
and other agricultural crops that have undergone preliminary technological
processing remains an indispensable source of nutrients for animals.
Moreover, a particularly important indicator that affects the productivity of
animals is the quality of grinding concentrated feed. As a result of grinding
feed, a significant number of parts are created from a larger surface area,
which helps to speed up digestion and increase the absorption of nutrients.

The need for grinding grain feed is conditioned by the physiological
characteristics of animals, as the rate of processing feed with gastric juice
is directly proportional to its surface area [1]. At the same time, in the
technological process of feed preparation, the share of energy consumption
for grinding can reach 65% [2]. Therefore, the effective functioning of
farms in modern conditions requires development and implementation
of technologies that meet international standards and reduce excessive
energy losses [3; 4]. Thus, profitability and competitiveness of the livestock
industry largely depends on the energy efficiency of this technological
operation, and reducing energy intensity of the process is an urgent task.
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2. Analysis of recent research and publications

Nowadays, hammer crushers have become widely used on livestock
farms and feed mills [5; 6]. In these technological machines, the
destruction of the material occurs in the course of the successive stages:
application of a distributed load on the flat face of the articulated-
suspended hammer, emergence of various deformations and stresses in
the body, reaching the limits of stresses and strains, breaking the bonds
of atoms and molecules [5].

In the process of crushing mainly brittle and plastic destruction takes
place. Brittle destruction is characterized by a slight deformation of the
material, and after the fracture there observed no residual deformations.
The applied energy is spent on overcoming the forces of mutual adhesion of
the body particles, i.e. on formation of a new surface. During the destruction
of plastic materials, energy is expended both on the breaking structural ties
and on significant plastic deformations. Moreover, the energy expended on
deformation is converted into heat.

The tensile strength of the material and its ultimate deformation is
determined by the structural and mechanical characteristics of the grain
and depends on the variety, size, density, moisture content, temperature,
etc. Thus, with moisture content increase there is a decrease in brittleness
and tensile strength with a simultaneous increase in plasticity and absolute
deformation, which the grain can aquire before the destruction.

Grinding brittle materials consumes much less energy than plastic ones.
As already been mentioned, the brittleness and plasticity of some materials
are determined by their physical state, thus in terms of energy consumption
the material should be grinded in a brittle state.

Experience shows that for the production of feed, mainly fodder grain
with a moisture content exceeding the basic conditions is used. This is due
to both material aspects (market price of raw grain is much lower) and
production capacity of a particular enterprise.

From the point of cost reduction, introduction of machines for grinding
grain, proposed by Sergeev N.S. [7], Abramov A.A. [8], Nanka O.V.
[9; 10], the principle of which is based on a combination of cutting and
spalling methods, is quite promising. The advantage of such a combination
is the local overvoltage of surface microvolumes in places of load
application. In the process of cutting the knife blade is wedged into the
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product and near the contact surface a specific pressure sufficient to destroy
the body is created.

On the basis of the Department of Technological Processes and
Equipment for Food and Processing Industries of Vinnytsia National
Agrarian University laboratory a vibratory disk crusher has been
developed (Figure 1), in which, when the electric motor 5 is turned on,
the torque through the clutch 6 is transmitted to the kinematic shaft 7 with
counterweights 8, the rotation of which leads to the creation of a combined
power and moment imbalance of the rotor 9, placed on it, with axes and
disk-shaped beaters 10 [11].

The processed material is continuously being fed through the loading
neck 2 and crushed due to the rotational and oscillating motion of the
disc beaters 10. With particle size reduction, the crushed material under
the influence of centrifugal forces and alternating loads, through the sieve
surface, undergoes intensive classification: particles equal to or smaller
than the diameter of the sieve 4 holes are unloaded through the neck 3, the
rest goes for re-grinding [12].

This combination of grinding methods (impact and cutting) makes it
possible to process substandard raw materials with a high moisture content
while reducing energy consumption for this technological operation, which
was confirmed by the results of the experimental research.

However, in order to achieve high energy efficiency, it is necessary to
substantiate the rational modes of operation for the suggested equipment.

3. Purpose and objectives

The purpose of the researhes is to substantiate energy-efficient and
resource-saving modes of operation of the vibratory disk crusher based on
the analysis of quality and energy performance of the process of grinding
feed grain.

To achieve this goal it is necessary to perform the following tasks:

— to study the amplitude-frequency characteristics of the developed
machine depending on the angular velocity of the drive shaft and with
different mode of feeding the material into the working chamber;

— to determine power consumption of the electric motor of the machine
depending on the angular velocity of the rotor, the mode of the material
in-feed, the diameter of the separation surface perforation;
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c) d)

Figure 1. Vibratory disc crusher: a) schematic diagram; b) general
view; c) actuator; d) disk beaters; 1 — housing; 2, 3 — loading and
unloading neck; 4 — sieve; 5 — electric motor; 6 — elastic clutch;

7 — kinematic shaft; 8 — counterweights; 9 — rotor; 10 — disk-type beaters

— to establish the dependence of the productivity of the developed
machine on the angular velocity of the drive shaft, the diameter of separation
surface perforation and moisture content of the processed material;

— to evaluate the dispersion of the out-put material by specific passage
through the control sieve depending on the angular velocity of the drive
shaft and the diameter of the separation surface perforation;
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— to establish rational parameters of the grinding process in the vibration
field on the basis of regression analysis of the obtained experimental data.

4. Equipment and methods

Experimental part of the work was performed on the base of the
Department of Technological Processes and Equipment for Food and
Processing Industries of Vinnytsia National Agrarian University laboratories
on the stand (Figure 2) and experimental sample of the vibratory disk
crusher [11] (Figure 1).

To record the amplitude-frequency characteristics of the vibratory disk
crusher, a sensor based on the ST Microelectronics LIS3DH accelerometer
was developed (Figure 3), which has the following characteristics: ultra-low
power consumption — 2 pA; voltage consumption 1.71-3.6 V; adjustable
acceleration measurement range: +4g; +8g; £16g; SPI/I2C interface for
reading data; built-in self-testing module [13; 14].

The principle of operation of the developed sensor is as follows: after
connecting sensor 7 to the surface of the container (Figure 2), the drive
mechanism is to be turned on, creating alternating oscillations of the
vibratory disk crusher activator, which initiates the built-in accelerometer,
which starts the registration of the amplitude-frequency characteristics and
through the connected adaptive cord read the amplitude frequency response,
which is interpreted as graphical dependencies and data digital matrix on a
personal computer 2. The developed software allows to analyze vibration
acceleration, vibration velocity, vibration displacement and frequency of
oscilations.

In order to register the speed of the drive shaft a wireless tachometer
UNI-T UT372 (Figure 4) was used, the principles and procedures of
operation of which are described in the technological documents.

To control and change the rotation speed of the electric motor shaft
autotransformer AOCH-20-220-75 (Figure 5) was used designed to work
with alternating current.

To determine power characteristics of the studied machine the
EMF-1 electronic wattmeter was used (Figure 6), intended to measure
power consumption in the 220 V network, 16A (maximum), connected
through a household outlet [13]. The device measured the following
parameters: utility supply voltage, frequency and power of alternating
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Figure 2. Experimental stand: 1 — experimental sample
of the vibratory disk crusher; 2 — personal computer; 3 — switch;
4 — EMF-1 electronic wattmeter; 5 — secondary electromechanical
wattmeter; 6 — AOCH-20-220-75 laboratory transformers;
7 — accelerometer

Figure 3. Accelerometer: 1 — microport for  Figure 4. UNI-T UT372

the accelerometer sensor connection; frequency meter:

2 — power supply battery; 3 — memory card; 1 —laser reader;
4 — power button; 5 — adaptive microport 2 — digital indicator;

for data reading; 6 — accelerometer housing 3 — control panel
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Figure 5. AOCH-20-220-75 Figure 6. EMF-1 electronic

laboratory autotransformer: wattmeter: 1 — wattmeter
1 — outer casing; 2 — voltage regulators; housing; 2 — control panel;
3 — input and output terminals 3 —indicator display

current, the consumed power, coefficient of performance (100% for active
load), equipment operating time and total power consumption for the whole
period of the machine operation (kW/h).

The crusher separation surface perforation diameter was changed
by installing appropriate sieves with round holes of the following sizes:
d=1 mm; 1.25 mm; 1.4 mm; 1.6 mm; 1.8 mm; 2 mm [14].

To change the mode of the feed-in of the material FV-2 mobile vibrating
dispenser was used (Figure 7), in which the loaded into the hopper 1 material
through the unloading hole, partially closed by the sliding shutter 2, falls
on the tray 4 and under the forced oscillation action of the latter, caused
by electromagnetic vibrator 3, moves along it and is unloaded through the
neck 6.

To determine the moisture content of the material a Wile 55 moisture
meter (Figure 8) was used, intended to measure the relative humidity of
various types of grains and seeds, characteristics of which are stored in the
device memory.

Productivity evaluation was done by weighing the crushed material that
passed through the crusher over a time interval [14]. The BTA-60/30-5-T
electronic laboratory technical scales were used to determine the mass
(Figure 9).
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Figure 7. Model of the I1T-2 Figure 8. Wile-55 moisture
vibrating feeder: 1 —loading hopper; meter: 1 — case cover;
2 —sliding shutter; 3 — electromagnetic 2 — digital indicator;
vibration excitor; 4 — conveying tray; 3 — control panel; 4 — test
5 — springs; 6 — unloading neck sample container

Dispersivity of the material was determined by the method of
mechanical separation of particles — sieve analysis. The material was
loaded on a sieve with holes of certain size and by oscillating motion
was separated into two parts: the separated material and the remaining
residue. Sieves with a hole size of 1; 0.8; 0.6; 0.4; 0.2 mm were used.
The experimental material was passed through the A-20 laboratory sieve
analyzer (Figure 10) [15].

During sample aquisition by the spot sampling method, a laboratory
sampler was used to analyze the quality of grinding (Figure 11).

For the quality assessment of the crushed material, the rate of extraction
or the proportion of its passage through the control sieve was assumed. By
extraction we mean the number of particles in the product after grinding,
expressed as a percentage over weight of the sample taken for the analysis.
The technology of feeding farm animals supposes the dispersion of the
compound feed particles in the range of 0.5-3.5 mm, depending on the
animal kind, age and method of keeping [12; 13]. Given the ability of a
vibratory disc crusher to obtain particles of different sizes, as a control
indicator of the quality of grinding we took the following conditions: the
finished product particle size should not exceed 1 mm; the proportion of the
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Figure 9. The BTA-60/30-5-T Figure 10. A-20 sieve analyzer:

electronic laboratory technical 1 — vibrating platform;
scales: 1 — weighing pan; 2 —sieve block; 3 — fixing screws;
2 — calibration panel; 4 — dustproof surface;
3 —indicator display 5 — control panel
3 4 1 5

— / —
| [ — 11 | / —’U
} X
= A
[ \i )

Figure 11. Model of a tubular sampler:
1 — external branch pipe; 2 — internal branch pipe; 3 — valve;
4 — camera; S — the lever; 6 — locking valve

material with particle size not more than 1 mm should be not less than 85%
of the total weight of the crushed product [16].

Statistical analysis of the experimental data array, aimed at receiving
functional dependence in the form of multiple regression of the second
order was obtained using rotatable central-compositional planning (RCCP)
of a multifactorial experiment [17].

The RCCP method makes it possible to obtain a more accurate
mathematical description of the data distribution by increasing the number
of experiments at the central points of the plan matrix and a special choice
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of the “star value”. Processing of the experimental data was carried out in
the statistical environment STATISTICA 10.0. and Mathcad 15.

5. Results of the research

In the study of the developed equipment grinding process technological
characteristics, a number of experiments were performed to change the
dispersed properties of the processed material (soybeans) under the action
of impact-cutting action of the working bodies in the “vibratory field”.

The first part of the experimental research was based on the analysis
of the amplitude-frequency characteristics of the actuator and the
consumed energy for driving the machine. The second part was devoted
to the determining the technological parameters of the studied process, in
particular the assessment of the equipment performance and dispersion
of the obtained material. Comprehensive statistical analysis of those
parameters allows finding rational modes of the machine operation, which
provide maximum efficiency of the process of grinding grain while ensuring
the desired dispersion of the finished product.

5.1. Estimation of the amplitude-frequency and energy parameters

Figure 12a demonstrates experimental dependences of the amplitude
of oscillations on the angular velocity of the rotor and the volume of the
material feed-in, which shows that at idling (without material feed),
together with angular velocity ® increase, graphical curves of the
amplitude of oscillations of the container A become divided into three
zones: subresonance, in which the amplitude A=4 mm gradually increases
in the range of values of the angular velocity ©=0... 45 rad/s; resonance,
where the maximum value of the amplitude A=4.6 mm at ® 45... 100 rad/s
is observed; super-resonance, where stabilization of the amplitude of
oscillations in the range of A=3.35... 3.4 mm occurs [11].

With the entry of the material into the working chamber of the crusher
(at ®=100 rad/s) due to the increase of oscillating masses, there is an
increase in the amplitude of oscillations in the range of 3.2... 3.5 mm
(inversely proportional to the loaded mass), and the super-resonance zone
shifts to the right on the abscissa axis and occurs at the ®=120... 125 rad/s
angular velocity. With the the increase of the material feed-in, the values of
the amplitude of oscillations in the super-resonance period decrease due to
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the growth of the dissipative forces of the technological environment and is
A=2.8... 3.3 mm.

Analysis of the experimental dependence of the vibration velocity v of
the crusher actuator on the angular speed of the rotor (Figure 12b) and the
volume of the material detected 270 mm/s in the resonance zone at 65 rad/s,
after which the dependence becomes linear with 340... 360 mm/s at the
operating mode.

The experimental dependence of vibration acceleration a and
vibration intensity I of the crusher actuator (Figure 13a; 13b) was also
determined, which clearly shows that after passing the resonance zone
(at ®=45... 100 rad/s) the dependences acquire linear character of
growth, and their value at the operating mode of 120..125 rad/s are
a=40-46 m/s? and I = 18-21 m?/s® respectively.

In the general case, the main energy parameters of vibration include
the work of urging forces or moments and internal resistance forces of the
oscillating system [17].

The work of external forces is created by unbalanced masses and is
spent on overcoming the forces of resistance of the system and ensuring
the oscillating motion of the working bodies of the vibratory technological
machine with the specified parameters. The internal resistance forces of the
oscillating system are the forces of reactive and dissipative resistance [18].

Figure 14 demonstrates the experimental dependence of the crusher
drive consumed energy on the angular velocity of the drive shaft and the
material feed-in at the separating surface holes diameter d=2 mm.

From the given dependence it is seen that when the machine is operated
without material feed-in with the frequency ® growth, the consumed
power N increases almost proportionally. When there is an increase in
the degree of loading of the working chamber (material feed-in rises),
the amplitude of oscillations of the container decreases, and power
consumption increases.

However, when the frequency exceeds ®=128...130 rad/s, almost
quadratic increase in N is observed, indicating growth of reactive and
dissipative resistance of the material due to its recirculation and untimely
removal from the working area. At the operating frequency of the machine
®=120-125 rad/s the consumed power of the electric motor, at material
feed-in Q = 100...600 kg/h, makes: N =740... 1160 W.
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Figure 12. Dependence of the amplitude (a) and vibration velocity (b)
on the angular velocity of the drive shaft: 1 — without material feed-in;
2 —at 100 kg/h feed-in; 3 — at 200 kg/h feed-in; 4 — at 300 kg/h feed-in;
5 — at 400 kg/h feed-in; 6 — at 500 kg/h feed-in; 7 — at 600 kg/h feed-in
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Figure 13. Dependence of the vibration acceleration (a) and intensity
of oscillations (b) on the angular velocity of the drive shaft:
1 — without material feed-in; 2 — at 100 kg/h feed-in;
3 —at 200 kg/h feed-in; 4 — at 300 kg/h feed-in; 5 — at 400 kg/h feed-in;
6 — at 500 kg/h feed-in; 7 — at 600 kg/h feed-in
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Figure 14. Dependence of the consumed power of the electric motor
on the angular velocity of the drive shaft: 1 —in the absence
of the material feed-in; 2 — at 100 kg/h; 3 — at 200 kg/h;
4 — at 300 kg/h; 5 — at 400 kg/h; 6 — at 500 kg/h; 7 — at 600 kg/h
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Figure 15. Dependence of the consumed power of the electric motor
on the material feed-in: 1 — at d=1 mm; 2 — at d=1.25 mm;
3 -atd=1.4 mm; 4 — at d= 1.6 mm; 5 — at d=1.8 mm; 6 — at d=2 mm
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Herewith, as can be seen from Figure 15, the increase in the feed-in of
the material at a constant angular frequency w=130 rad/s is accompanied
by the almost quadratic increase in the power N consumed by the electric
drive from the power network, which is caused by energy dissipation in
the treated medium. However, there is a direct relationship between the
separation surface holes diameter increase and the radius of curvature of
the section of the parabola N (Q), which indicates the increase in energy
intensity intended to overcome the resistance of the material retained in
the crushing chamber due to the decrease of the throughput capacity of the
sieve at its holes diameter reduction.

5.2. Characterization of the studied process
technological parameters

Figure 16 displays the change in productivity of the machine depending
on the angular velocity of the drive shaft and the diameter of the holes of
the separation surface.

Having analyzed the obtained dependence, we can conclude that
productivity P grows with the the rotor angular velocity ® increase,
however, when the angular velocity ®=125-135 rad/s and more, there is a
decrease in productivity, which indicates excessive recycling of the already
crushed material.

The results of the experimental studies of the equipment P productivity
on the angular velocity of the drive shaft © and moisture content ¥, are
shown on Figure 17, wherefrom it can be concluded that the productivity is
significantly affected by the moisture content of the material, in particular
at equal angular velocity of the rotor (0=130 rad/s) productivity decreased
by more than 25%, namely from 450 kg/h to 325 kg/h at grinding material
with moisture content of 13-14% and 25-26%, respectively.

To determine the influence of the angular velocity of the crusher drive
shaft and the separation surface holes diameter on the specific passage
through the control sieve, a number of experiments were performed, on the
base of which graphical dependences were (Figure 18).

From the dependences it is can be seen that the curves that characterize
the specific share of the material at different holes diameters of the installed
sieves, change in two phases, depending on the angular velocity of the rotor.
In the first phase, there is an increase in the “passage” through the control
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Figure 16. Dependence of the productivity on angular velocity
of the drive shaft: 1 — at d=2 mm; 2 — at d=1.8 mm; 3 — at d= 1.6 mm;
4 — at d=1.4 mm; 5 — at d=1.25 mm; 6 — at d=1 mm
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Figure 17. Dependence of the productivity on angular velocity
of the drive shaft: 1 — at W= 13-14%; 2 — at W=16-17%;
3 —at W=19-20%; 4 — at W=22-23%; 5 — at W=25-26%
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Figure 18. Specific share of the material depending on the angular
velocity of the drive shaft: 1 — at d=1 mm; 2 — at d=1.25 mm;
3 —at d=1.4 mm; 4 — at d=1.6 mm; 5 — at d=1.8 mm; 6 — at d=2 mm

sieve proportionally to the angular velocity, in the second — the curve
is aquilizing, and the increase tends to zero. In addition, as can be seen
from the graphs, when the diameter of the holes of the separation surface
d=2 mm, specific share of the material passed through the control sieve is
78-79% at the angular velocity of the rotor from ©w=140 rad/s, what does not
meet conditions described above.

5.3. Regression analysis of the experimental data obtained

Qualitative and energy parameters of optimization of the studied process
are determined as: productivity P, kg/h; specific passage through the control
sieve K, %; N — consumed energy, W. Based on our own experience and having
analyzed other scientists research results [1-4; 7; 8; 16], vibration acceleration
a, m/s?; the separation surface holes diameter d, mm; amount of the material
feed-in Q, kg/h; moisture content of the material W, % are determined as the
factors that have the greatest impact on the defined optimization parameters:
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IT=f(a,0,W.d); (M

K=f(a,Q.W.d); )

N=f(a,Q.W.d). 3)
The number of factors (RCCP) is:

k=k, +2n+k,, 4)

where £, is the number of factors in the core of the plan; n» —number of
factors; 2n —the number of studies in star points; k&, —the number of factors
in the center of the plan with coordinates (0.0... 0). The rotatability of the
compositional plan is acquired provided that the size of the star arm a is

selected from the interval a.=2* at n <5, i.e. for a four-factor experiment
a=2.

Analysis of the statistical characteristics of the obtained data showed
that the coefficients of their asymmetry go to zero, i.e. the distribution of
experimental data is symmetric and is approximated by the normal law.

All factors included in functions (1-3) are the parameters that
have different dimensions and orders. Therefore, in order to obtain
the response surface of these functions, a factor coding operation was
performed, which is a linear transformation of the factor space. The
following values of factor levels are set in a conditional scale: minimum
“~17, average “0”, maximum “+1” and star values “—a”, “+a”. The
true values of the factors of the RCCP matrix are established on the basis
of the results of experimental studies described above and are shown in
table 1.

Table 1
Levels of factors and intervals of variation
Levels of factors Interval of
Factors o e
- 1 0 +1 +a variation
x, — vibration acceleration, m/c? 30 35 40 45 50 5
x, — feed-in, kr/rox 200 | 300 | 400 | 500 | 600 100
X, — material moisture content, % | 14 17 20 23 26 3
X, — sieve hole diameter, mm 1,2 1,4 1,6 1,8 2 0,2
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To carry out the RCPC of a four-factor experiment, a matrix of
experiments planning was compiled, which is presented in table 2.
It is planned to obtain the 2nd order multiple regression equation:

y=b+ Zn:bixi +Zn:b,jx,.2 +ib,.jxijx,.j ’ (%)
in1 im1 P

where y is one of the qualitative functions P, K, N; b,, b, b, —
regression coefficients obtained by the method of least squares.

After processing the experimental data in the statistical environment
STATISTICA 10.0, the coefficients of complex multiple regression
equations of the 2nd order were obtained:

— for productivity:

P=380-11.5a—0.40 + 7M — 24.8d + 0.24a° — 0.5W* — 11.3d° +
+0.02aQ — 0.06aM — 5.3ad — 0.050W + 0.16Q0d + 16.7Wd,;  (6)

— for the specific passage:

K =81.83—1.3a + 0.07Q + 1.48W + 12.62d +
+0.03a° — 0.05W — 3.2d + 0.04a0 — 0.25ad — 1.7Wd; 7)

— for the consumed energy:

N=1042.7—19.7a — 1.50 — 11.2W — 78d + 0.42a2 — 1.0SW2 —
178d2 + 0.096aQ + 0.74aW — 18.2ad — 0.20W — 0.80d + 13.62Wd. (8)

The adequacy of the obtained mathematical models was evaluated
according to Fisher’s criterion, which showed that the calculated values
are much lower than the critical ones, thus, the obtained regression
models adequately describe the response surfaces and can be used for the
investigated process optimization [16].

The response surfaces were constructed as well (Figure 19, 20, 21, 22,
23, 24) and the rational parameters of the grain grinding process with a
vibratory disk crusher were determined (Table 3), the compromise values of
which were obtained by Cramer’s method in the “Mathcad 15” mathematical
environment.

It was also determined that at these parameters the qualitative and
energy characteristics of the process of grinding grain raw material by the
vibratory disk crusher acquire their optimal values: productivity is 320...
450 kg/h, specific passage through the control sieve — 85... 95% at the
energy consumption 1.2... 1.5 kW for the crusher drive.
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Table 2
Four-factor matrix for the optimal parameters
of the grinding process characterization
Serial Factors Parameters
no. of the Fx;x,| a, | Q [W,|d | IL | K | N,
experiment | X1 | X2 | X3 | X4 x;X,) | m/s*> |kg’/h| % |mm | kgh| % | W
1 + |+ |+ |+ + 45 | 500 (20| 1,8 | 387 | 80,9 | 1335
2 - + | + - 35 | 500 | 20| 1,8 | 321 | 70,7 | 928
3 + |-+ |+ - 45 (300 (20| 1,8 | 297 | 81,3 | 997
4 S N S + 35 |300 |20 1,8 | 271 | 67 | 804
5 + -+ - 45 | 500 | 16 | 1,8 | 455 | 81,2 | 1276
6 - + 35 | 500 |16 | 1,8 | 311 | 71,2 | 917
7 + | - + 45 (300 | 16| 1,8 | 299 | 81,8 | 935
8 e N - 35 | 300 | 16 | 1,8 | 283 | 67,5 | 793
9 + + | - - 45 | 500 [ 20 | 1,4 | 343 | 93 | 1570
10 - + | - 35 | 500 | 20| 1,4 | 230 | 85,1 | 945
11 + | -+ | - 45 (300 (20 ] 1,4 | 279 | 94 | 1186
12 - -+ - - 35 | 300 |20 | 1,4 | 236 | 8 | 854
13 + - - + 45 (500 [ 16| 1,4 | 376 | 91 | 1520
14 - - |- - 35 | 500 | 16| 1,4 | 269 | 8 | 934
15 + | -1 - - - 45 (300 16| 1,4 | 299 | 91,3 | 1102
16 - - - - + 35 | 300 | 16 | 1,4 | 281 | 86,3 | 867
17 +A 00 0 50 | 400 | 18 | 1,6 | 399 | 93 | 1101
18 -A 00 0 30 | 400 | 18 | 1,6 | 260 | 72 | 815
19 0 (+A[ 0| O 0 40 (600 | 18| 1,6 | 392 | 93,2 | 1595
20 0O-A[0]O 0 40 | 200 | 18 | 1,6 | 330 | 93,6 | 877
21 00 ([+A] O 0 40 | 400 (22 ] 1,6 | 300 | 91 |1320
22 010 ([-A]O 0 40 | 400 | 14| 1,6 | 400 | 95,6 | 1070
23 0100 [+A 0 40 | 400 | 18 | 2 | 398 | 66,7 | 910
24 0100 [-A 0 40 | 400 | 18| 1,2 | 282 | 94,2 | 1595
25 01010 0 40 | 400 | 18| 1,6 | 344 | 93,5 | 1200
26 [ 0 40 | 400 | 18| 1,6 | 340 | 93,6 | 1205
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Figure 19. Response surfaces and their projections for productivity
in pair interaction of the main factors: a) — vibration acceleration
and material feed-in; b) — vibration acceleration and moisture content
of the material; c) — vibration acceleration and the separation surface
holes diameter; d) — material moisture content and feed-in
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Figure 20. Response surfaces and their projections for productivity
in pair interaction of the main factors: a) — material feed-in and
the separation surface holes diameter; b) — moisture content of the
material and the diameter of the holes of the separation surface
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Figure 21. Response surfaces and their projections for the specific
passage through the control sieve in pair interaction of the main factors:
a) — moisture content of the material and the separation surface holes
diameter; b) — material feed-in and the separation surface holes diameter
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Figure 22. Response surfaces and their projections for the specific
passage through the control sieve in pair interaction of the main
factors: a) — moisture content and material feed-in;

b) — vibration acceleration and the separation surface holes diameter;
¢) — material moisture content and vibration acceleration;

d) — vibration acceleration and material feed-in
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Figure 23. Surface responses and their projections
for the consumed energy in the pair interaction of the main factors:
a) — moisture content of the material and the separation surface
holes diameter; b) — material feed-in and the separation surface holes
diameter; c) — material moisture content and feed-in;
d) — vibration acceleration and the separation surface holes diameter
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Figure 24. Surface responses and their projections
for the consumed energy in the pair interaction of the main factors:
a) — material moisture content and vibration acceleration;
b) — material feed-in and vibration acceleration

Table 3
Rational parameters of the developed equipment and process
Parameters Rational value
Vibration acceleration, m/s? 32-38
Material feed-in, kg/h 342-480
Material moisture content, % 16-18
Separation surface holes diameter, mm 1,6-1,8

6. Conclusions

1. Based on the analysis of literature sources, it has been established that
the existing methods of grinding grain in the production of feed for farm
animals do not fully correspond to modern trends towards reducing energy
consumption and increasing the efficiency of the working process. Grinding
of high moisture material (feed grain) is energy-intensive. This is caused by
an increase in grain ductility and adhesive forces, which causes the material
to stick to the sieve.
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2. Grinding with the use of combined vibro-centrifugal and impact-
cutting impact of hammers on the material is one of the ways to solve the
problem of intensification of forage production.

3. Rotary vibratory crusher is developed. The crusher implements
the idea of a combined interaction of vibration and rotary motion of the
rotor. Disc hammers are also installed on the rotor. All this increases the
impact-cutting action and neutralizes the circulation effect of the crushed
material in the crushing chamber. The leveling of excessive circulation of
the air-product layer contributes to the timely removal of material from the
grinding zone. Thus, it can improve the productivity and energy efficiency
of the process.

4. As a result of the experimental studies, the amplitude-frequency
and energy characteristics for the crusher were obtained. In the operating
mode of the rotor frequency ® = 100 ... 125 rad/s and material feed-in
Q=100...600 kg/h: amplitude —A=2.8 ... 3.3 mm; vibration acceleration —
a=40 ... 46 m/s’, energy consumption by the drive — N =740 ... 1160 W.

5. According to the results of a multifactor experiment, mathematical
models in the form of second-order multiple regression, which adequately
describe the studied process, were obtained. The analysis of the obtained
models allowed to receive rational mode parameters of the studied process:
operating mode of vibration acceleration — a = 32... 38 m/s?; geometric
parameters of the separation surface — d=1.6...1.8 mm; material feed-in —
Q = 342...480 kg/h; moisture content of the material — W = 17-18%.
Herewith, the angular velocity of the crusher rotor is @ = 110...113 rad/s,
the amplitude — A = 3.15...3.2 mm. In compliance with the specified limits
of design and mode parameters, quality and energy characteristics of the
process acquire the following values: productivity is 320...450 kg/h, specific
passage through the control sieve — 85...95% at energy consumption of
1.2...1.5 kW for the crusher drive.
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Abstract. The monograph presents scientific and experimental research
that reveals the theoretical and practical issues of production of legumes
that can solve the problem of protein deficiency and replenish the world’s
food and feed resources. The research is based on the tasks of applied
research on the topic: «Development of methods for improving the
technology of growing legumes using biofertilizers, bacterial preparations,
foliar fertilizers and physiologically active substancesy, state registration
number 0120U102034. The authors’ research is aimed at solving current
problems of technological renewal and development of the agro-industrial
complex of Ukraine. Scientific substantiation of innovative aspects of
cultivation, storage and processing of legumes allows to modernize the
system of training of future specialists in the field of agrotechnologies and
to increase the production and practical orientation of such professional
training. The scientific work theoretically substantiates and practically
develops a competitive bioorganic varietal technology for growing legumes,
which provides for the development of regulations for the use of a set of
alternative types of biofertilizers for their cultivation in terms of short-term
and long-term action. enterprises, the ecological state of the region. The
developed effective regulations for the use of different types of biofertilizers
for their vegetation and biosoil preparations by classical types in the system
of agrotechnologies for growing legumes are presented. A comprehensive
strategy for the transition to bioorganically adapted varietal technologies
for growing legumes, taking into account the resource supply of the
enterprise and hydrothermal supply of the territory. The research of the
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authors is aimed at solving current problems of technological renewal and
development of the agro-industrial complex on the basis of substantiation
of energy-efficient and resource-saving modes of operation of the vibrating
disc crusher during grinding of feed grain by experimental evaluation of the
process. The scientific work is performed in line with a new direction of
research focused on the integration of paradigms of scientific knowledge in
the field of crop production and agriculture, mechanization, technology, as
well as the synthesis of different concepts of domestic and world practice.

1. Introduction

The task of modern agricultural production in Ukraine is to ensure the
growth of grain production, which will contribute to the formation of stocks
of plant resources, improve the provision of the livestock industry with high
quality feed, and the population — food. The most important component of
this task is to overcome the deficiency of feed and food protein. Modern
technologies for growing fodder legumes do not provide a real yield of
fodder protein, which would be close to the genetic potential of plants.
The main source of vegetable protein is legumes, which in terms of crude
protein content are 2.2—2.5 times predominant in cereals [1; 77].

In modern conditions, to solve the protein problem, legumes are attracting
attention as a source of balanced amino acid composition, the cheapest
and most environmentally friendly protein. Compared to cereals, legumes
contain 1.5-2.0 and some 3 times more protein in seeds and provide the
highest yield of digestible protein and essential amino acids per hectare of
crop. Due to this, annual legumes — peas, beans, lupines, vetch and others —
can be used as protein supplements for livestock needs [71-76].

Creation of modern technology of growing legumes and development of
their separate technological methods for varieties introduced into production
in order to increase grain production is an important area of modern crop
production in solving the problem of vegetable protein and improving soil
fertility [2; 7-10].

Modern field crop rotations of Ukraine, involved in commercial
cultivation of crops, cover an area of about 19991900 hectares. Of these,
about 70% of this area of arable land is occupied by intensive farming
technologies used in agricultural enterprises that cultivate leased land
[11;35-37].
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In Ukraine, such technologies are characterized by the cultivation
of a limited number of crops in crop rotation, among which winter
wheat predominates, occupying 31% in the structure of sown areas,
sunflower — 30%, corn — 23% in the structure [26]; intensive use of mineral
fertilizers, the volume of which for the cultivation of these crops reaches
200-300 kg/ha in the active substance of the main nutrients of nitrogen,
phosphorus and potassium, which in the physical mass of mineral fertilizers
reaches 1000 kg/ha [40—41; 70]; repeated use of synthetic pesticides, the
amount of application of which during one growing season can be up to
10 times when growing one crop [3—5]; frequent return to the same field of
cultivated crop, which can be in one or two years, and for corn — growing
in a row for two or three years; suboptimal crop rotation, when sunflower is
the main precursor for winter corn and wheat, and corn is the main precursor
for sunflower [27-28; 55-56].

Given the lack of organic fertilizers in the modern crop rotation of
Ukrainian agriculture, when in 2019 the fertilized area of manure was
only 503,600 ha, which is only 2.7% of arable land with an estimated
application of organic fertilizers for the entire arable land of Ukraine
0.5 t/ha at scientifically based norm of 18.3 t/ha, which could partially
stabilize the resilience of such agroecosystems, there is an important
problem of finding alternative ways to replenish the stock of organic matter
in the soil, which will not only improve the agro-ecological condition of
soils, but also increase the resilience of such homogeneous agroecosystems.
exposure to pests — pests, diseases and weeds, the number of which has
increased sharply [20; 22; 65].

In modern conditions of intensive agriculture in Ukraine, an alternative
way to replenish the supply of nutrients and organic matter in the soil is
plowing by-products of the most common crops grown in crop rotation:
straw, stalks and stubble of winter wheat, winter rape, corn and sunflower
[12—13; 47]. In Ukraine, such an agri-environmental measure has not been
used for a long time, because during the Soviet era, cereal straw, corn stalks
and sunflowers were used for livestock as feed and bedding [6; 14; 19;
38; 68-69]. Since the 2000s, the sharp decline in the livestock sector of
Ukrainian agriculture has led to the abandonment of crop by-products in the
field with its subsequent burning. It was only in the 2010s that agricultural
enterprises began to grind crop residues and plow them as organic
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fertilizers. And in such conditions, part of the by-products of winter wheat,
corn, sunflower, winter oilseed rape is removed from the fields for biofuel
production [29-30].

Along with these properties of by-products of cereals, legumes have
a number of advantages that can significantly increase their positive agri-
environmental effect at lower economic costs [15-16; 69]. The growth of
agroecological importance of legumes in crop rotation is determined not
only by their accumulation of organic matter with by-products at a more
favorable ratio between nitrogen and carbon, but also by symbiotic nitrogen
fixation, taproot, which loosens the soil, variety of crops and crop rotation.
short vegetation period of legumes — additional accumulation of moisture in
the soil, cleaning the agroecosystem from pests, diseases and weeds. At the
same time, the unreasonably small sown area of legumes in Ukraine does
not allow to fully realize their agri-environmental potential [66—68].

At the same time, the main agroecological emphasis today is on
traditional in recent years legumes — peas and soybeans, but farms are
beginning to grow sown areas of other legumes, including chickpeas, lentils,
beans, beans [17; 21; 49—50]. Very little is known about their agroecological
significance in crop rotation.

2. Analysis of recent research and publications

An urgent problem for Ukraine is the development of alternative farming
systems in the direction of developing new organic technologies for growing
basic agricultural products. crops, in accordance with the directions of the
European strategy for the development of biological systems of crop and
livestock. Unlike other methods of agriculture, organic production is based
on the use of resource-saving technologies, minimization of mechanical
tillage and eliminates the use of synthetic substances [18; 23-5].

Issues of optimization of the structure of sown areas of legumes and
their role in regulating soil fertility and increasing the productivity of farm
animals are given in studies Cherenkov A. Models of crop rotations with
elements of biologization at saturation by their legumes are developed, and
also offers concerning complex development of branch of grain production
Petrichenko V. (2017), Chynchik O. are brought. (2019), Kalenska S.
(2015), Cherenkov A. (2016), Bakhmat O. (2018), Pantsyreva H. (2020)
[1-3; 7-8; 10-11; 24-40; 42; 47; 56; 57; 61].
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Studies of the effectiveness of biofertilizers and biostimulants have
been actively conducted in Ukraine since the 1990s. These issues have been
fruitfully discussed in the last five years in the studies of Beloved A. (2016),
Vinyukova O. (2015), Volkogon V. (2015), Breginets O. (2015), Polishchuk
1. (2015), Naidenova O. (2015), Kovalenko O. (2015), Dubovika D. (2016),
Sokol S. (2016), Koltunova V. (2018) and others. Petrychenko V. devoted
his works to the introduction of bioorganic cultivation methods (2018),
Mazur V. (2017), Patika V. (2015), Babich O. (2017), Kolisnyk S. (2015);
Shevnikov M. (2019), Kot S. (2016), Kaminsky V. (2017), Bakhmat O.
(2018), Sherstoboeva O. (2016), Elsheikh E. (2016), Tagore G. (2016),
Mishra A. (2016) and others [1-3; 7-8; 10—11; 24-40; 42; 47; 56; 57; 61].
However, the question of the peculiarities of water consumption of
legumes remains insufficiently studied and requires appropriate scientific
justification.

Unresolved issues of these studies, taking into account the positive effect
found mainly during the application of biological fertilizer systems are the
complexity of biofertilizers in seed treatment, soil application, application
in several stages during the growing season using biofertilizers of different
nature from symbionts, humates to complex biocomponents. foliar feeding
format.

An important aspect of research remained the study of the interaction
of biopotential of legumes in the soil-plant system from the standpoint
of the potential for accumulation of biological nitrogen, the impact on
nutrient and microbiological regime of soils and its biota, the impact of
legumes as precursors. Thus, it is important to determine the technological
modernization of agriculture, the involvement of artificial means of
regulating plant productivity, significant climate change, through innovative
guidelines in land use, structure of sown areas, application of fertilizers and
organic residues, selection of varieties and hybrids, legislative consolidation
of scientifically sound positions [43—44].

Legumes are the most important source of vegetable protein, which is the
basis of human nutrition and animal nutrition. In the conditions of the right-
bank Forest-Steppe, legumes are of the greatest importance for agricultural
production. Important scientific developments in the technology of growing
peas, soybeans, chickpeas, white and narrow-leaved lupine were made by
well-known domestic and foreign scientists Babych A., Petrichenko V.,
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Cherenkov A., Kalenskaya S., Mikhailov V., Bakhmat M., Pantsyreva H.,
Shevnikov M., Bakhmat O., Likhochvor V., Ovcharuk O., Novak K.,
B., Furseth and others [1-3; 7-8; 10—11; 24-40; 4346, 56, 57; 61].

3. Literature review

Among crops, legumes have the highest protein content [48; 52].
Grain and green mass of legumes contain 1.5-3 times more protein than
cereals, which makes it possible to obtain the highest yield of digestible
protein and essential amino acids per hectare of crop. It is also important
that their proteins are complete in amino acid composition and are much
better absorbed by the body than proteins of cereals. Due to the valuable
chemical composition of grain, legumes are of great industrial and raw
material value [51; 59-60]. Legumes can be used to prevent deficiencies
in both protein and amino acids, especially lysine [58]. Also, legumes,
along with the provision of valuable food and feed should be crucial in
phytomelioration, phytosanitary cleaning of the soil, as well as in reducing
costs in crop production. An important source of growth in the production
of competitive crop products in the system of sustainable agriculture is
the increase in the share of legumes in the structure of sown areas, due
to their ability to symbiotic fixation. The introduction of legally sound
crop rotations of legumes can be an important factor in the intensification
of agriculture, which ensures the rational use of biological and mineral
nitrogen, reducing energy consumption and improving the environmental
condition [53-54].

Legumes play an important role in improving soil fertility. They are
characterized by an extremely valuable ability to bind free air nitrogen
with the help of nodule bacteria and to enrich the soil with nitrogen
compounds. After harvesting legumes per 1 ha, 20-70 c/ha of root and
crop residues remain in the soil, which contain 45-130 kg of nitrogen,
10-20 kg of phosphorus and 20-70 kg of potassium. Nitrogen of root
and crop residues of legumes is practically not washed away, as it is
mineralized gradually. Growing legumes in crop rotation provides an
increase in the yield of other crops and significantly improves its quality.
At the same time, they improve biological processes in the soil due to
the favorable chemical composition of root and post-harvest residues.
This creates optimal biological processes in the soil, which increase the
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enzymatic activity and the ability of subsequent crops to use insoluble
nutrients. The active activity of nodule bacteria in combination with
biological processes improves the nitrogen balance of the soil, which
significantly increases its fertility. Increasing the area under legumes is
part of the greening of agriculture.

An important role in solving the problem of protein is assigned
to legumes, a prominent place among which is soybeans. It is used to
feed all species of animals and birds. Soybeans contain 36-48% protein,
17-26% fat and more than 20% carbohydrates. 100 kg of grain contains
131 units. and 29.2 kg of digestible protein. Soy protein is completely
balanced in amino acid composition, it is easily digested and its biological
value is close to the protein of animal origin — meat, milk and eggs. In
addition, soybeans contain enzymes, vitamins, minerals, which allows it
to be used for food production, industrial goods and medicine. The study
of models of adaptive varietal technologies of soybean cultivation is of
particular importance both for the general trends of crop production and
for obtaining the maximum possible level of grain yield in a specific soil-
climatic zone of Ukraine.

In the food market, the consumer value of soybean seeds is determined
by the high content in the seeds of protein (30-55%), fat (13-26%),
carbohydrates (20-32%). Ash contains a lot of potassium, phosphorus,
and vitamins (A, Bl, C, B2, E, K, D1, D3, PP). In terms of amino acid
composition, soy protein is closest to animal protein consumed by humans.
Soybeans contain almost all the necessary nutrients for humans and
animals. The high content of protein and its extremely favorable balance
in amino acid composition, make legumes good substitutes for products
of animal origin in human nutrition. Sauces, milk, cheese, cutlets, egg
powder substitutes, confectionery, sausages, canned food, etc. are made
from legumes.

Today the population of our planet is 6.82 billion people. According to
scientists, in 2050 their number will increase to 9.2 billion. By then, the area
of productive land per capita will be reduced by almost a third. Mankind
will find itself on the brink of a global food crisis. One of the ways to solve
this problem is to intensify the cultivation of legumes. Since 2000, there has
been a structural restructuring of legume crops in the direction of reducing
the share of peas, fodder beans, lupine, but an increase in soybean crops.
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To eliminate the deficit of feed protein, an important lever is the
cultivation of legumes, the grain of which contains up to 50% protein
and up to 25% oil. Legume protein is completely balanced in amino acid
composition and is easily digested by humans and animals. In terms of
biological value, it is equal to the proteins of meat, milk, eggs and is much
cheaper than the proteins of other products. The introduction of legumes
into the diets of farm animals significantly improves the use of roughage and
succulent feed. Growing legumes allows to provide certain sectors of the
economy not only with vegetable protein, but also to reduce the cost of crop
production by including atmospheric nitrogen in the production process,
improve the phytosanitary condition of crops and significantly increase
crop rotation productivity. Most legumes are the leading and widespread,
profitable protein-oil crops of world land use and occupy a prominent place
after such crops as wheat, rice and corn.

Modern agricultural science has accumulated some information
material on the impact of technological measures on the protein
composition of legumes. However, the question of the influence of
technological methods on the content of crude protein in seeds on most
types of soils is insufficiently studied. This is especially true for areas of
Ukraine, where in recent years there has been an increase in the area under
these plants.

The main final indicator of the effectiveness of development and
improvement of elements of any technology of growing crops, including
legumes is to obtain their maximum yield with high quality. This issue
requires appropriate scientific justification.

The scientific work theoretically substantiates and practically develops
a competitive bioorganic varietal technology for growing legumes,
which provides for the development of regulations for the use of a set of
alternative types of biofertilizers for their cultivation in terms of short-
term and long-term action. enterprises, the ecological state of the region.
Effective regulations for the use of different types of biofertilizers for
their vegetation and biosoil preparations by classical types in the system
of agrotechnologies for growing legumes are presented. A comprehensive
strategy for the transition to bioorganically adapted varietal technologies for
growing legumes, taking into account the resource supply of the enterprise
and hydrothermal supply of the territory.
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The unique properties of legumes open an extremely wide range in
the solution of vegetable protein and can be used in many areas of the
processing industry: a variety of products for daily, dietary and functional
nutrition, feed production, drug production, cosmetics.

Today, in the period of globalization of the world economy,
the production of legumes requires a flexible approach to international
competition, ensuring the solution of food and environmental security.
Legumes play an important role in the grain and fodder balance of agricultural
formations in Ukraine. Strategically, Ukraine should take a course to reduce
the export of raw materials and create conditions for the organization of
in-depth processing, which will contribute to: meeting the needs of intensive
livestock with high-protein feed; creation of additional jobs; increase in tax
revenues; ensuring food and environmental security of Ukraine.

Intensification of grain production, including fodder, should become one
of the strategic directions of accelerated development of all agro-industrial
production of Ukraine by 2030. To do this, focus on creating high-yielding
varieties with clarification of the stable production zone, introduction of
science-intensive, innovative technologies for their cultivation, which will
be based on the effective use of life factors (light, heat, moisture, nutrients),
which will promote maximum synthesis of organic matter and protein. In
addition, in the context of climate change, it will be necessary to form a
unified agricultural policy for the production of legumes.

Among the resources of society, food is the most important. Ukraine
is the world’s leading food producer, even in terms of technological
backwardness. However, the further development of the agricultural sector
requires the state to develop and implement a well-thought-out strategy for
the modernization of agricultural production. The agro-industrial complex,
which produces agricultural raw materials and food, is the guarantor of the
country’s food security.

One of the urgent needs of the agricultural sector is to ensure the growth
of crop production, including legumes, and increase the competitiveness of
domestic agricultural enterprises, which is impossible without government
regulation and economic support for agriculture.

The strategic development of agrotechnologies with a focus on global
trends in approaches to growing and fertilizing crops necessitates the
development of adapted varietal technologies, which will ultimately ensure
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the formation of a modern technological strategy for the development of
Ukraine’s agro-industrial complex and ensure its long-term food security.
To date, many types of legumes have not lost their importance as important
food crops and occupy a prominent place in the formation of food and
protein resources in many countries.

The problem of ensuring and improving the quality of protein plant
products is relevant for all countries and enterprises. The success and
efficiency of the national economy largely depend on its solution. This is
an urgent and important task, the solution of which will be a significant
contribution to solving the problem of vegetable protein, the formation of its
own protein and grain resources, increasing soil fertility and strengthening
the economy of Ukraine.

4. Conditions, objective and methods of research

Field experiments were conducted during 2018-2020 on the basis of
the Research Farm «Agronomichesky» of Vinnytsia National Agrarian
University in the village of Agronomichne of Vinnytsia district of Vinnytsia
region. Research by Vinnytsia NAU is based on the tasks of applied research
on the topic: «Development of methods for improving the technology
of growing legumes using biofertilizers, bacterial preparations, foliar
fertilizers and physiologically active substances».

Studies to study the impact of technological methods of cultivation on
grain productivity of legumes were conducted during 20162019, with
a comparative description of their yield and the main indicators of seed
quality. Gray forest soils, medium loamy are characterized by the following
indicators: humus content — average (2.4%), supply of P205 (271.2 mg/kg)
and K20 (220.0 mg/kg) is very high. Soil acidity is close to neutral. Field
experiments were performed with randomized blocks.

Growing technology is generally accepted for the Forest-Steppe zone
of Ukraine, except for the envisaged technological methods of cultivation.
uring the research, the scheme of the experiment was developed according
to the methodology of the research case, as well as observations, accounting,
calculations were performed. Field, statistical and laboratory research
methods were used in the experimental work. The indicators obtained in
the experiments from legumes were processed by the method of analysis
of variance.
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5. Grain yield of legumes depending
on technological methods of cultivation

Agriculture is a branch of the national economy, the results of which
largely depend on natural factors, and in particular weather and climatic
conditions. They in different proportions are the natural basis of agricultural
production. All components of the «soil-plant-air» system, and in particular
hydrometeorological factors, take an active part in the accumulation of
biomass and the formation of crop yields.

In addressing these issues, it is necessary to have an objective
assessment of the impact of various factors on the level of grain production,
including weather and climate. This will allow to reasonably determine the
contribution of various indicators of agrometeorological conditions in the
assessment of crop yield levels. Increasing the production of legumes and
improving its quality remains the main problem of agricultural production
in Ukraine, which can be solved only on the basis of rational use of land
resources, introducing a scientifically sound system of agriculture in each
farm, increasing soil fertility and using intensive technologies for growing
legumes.

The efficiency of production of any crop products can be analyzed by
comparing the yield of the main crop products. The main task of breeders
when creating a variety is to obtain a new genotype with high yields.
However, the actual yield of the variety is usually twice lower than the
potential. Therefore, the main task of the technologist is the selection of the
necessary elements of the technology of growing crops, due to which the
new variety maximized its productive potential.

The productivity of agrophytocenosis is determined by quantitative
and qualitative indicators of yield and is the final stage of assessing the
effectiveness of the elements of cultivation technology. The factors that
were put to the study, in turn, influenced the growth and development
of legumes, the dynamics of dry matter accumulation, the formation of
structural elements of plants and ultimately — to increase grain productivity.

The potential level of yield of legumes can be achieved only under ideal
soil-climatic and agronomic conditions. However, each farm harvests a
real economic harvest, which depends on weather conditions, soil fertility
and the technology used. Therefore, it was very important to identify in
our research the impact of technological methods of cultivation on the
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activation of growth and development, improvement of structural elements
and the formation of higher yields of legumes.

A characteristic feature of the grain production process in Ukraine is a
sharp increase in yield variance in recent years. This trend can be explained
by the influence of meteorological factors that undergo similar changes.
It is climate change in recent years that has led to legumes being severely
depressed by drought. Therefore, farmers need varieties for different
weather conditions. One of the ways to increase the production of legumes
is to create and introduce into production more productive varieties adapted
for growing in a specific climate zone. The diversity and variability of
natural and climatic, soil, economic and technological factors cause inter-
year fluctuations in the production of legumes, which reach 10% of the total
gross domestic product.

A common measure for both intensive and adaptive technologies for
growing crops, including legumes, is to improve the technological aspects
of cultivation, which help to improve all growth processes and increase
yields and improve product quality. In the conditions of the right-bank
Forest-Steppe of Ukraine in recent years legumes are gradually displacing
traditional oilseeds and cereals and are beginning to occupy an important
place in the structure of sown areas of crops.

However, the level of their yield remains low and unstable over the years
of cultivation, which encourages the study and improvement of elements of
cultivation technology. Among the measures aimed at realizing the genetic
potential of high-yielding varieties of legumes of intensive type, first of
all are the following: efficient use of bioclimatic potential of the growing
region, optimal, taking into account hydrothermal resources, varietal
location of production, competitive technologies.

According to agricultural scientists, the determining factor in the
formation of a high yield of legume seeds is the system of improving the
model of cultivation technology through the use of high-yielding varieties
and biological products.

It is established that in general the right-bank Forest-Steppe of Ukraine
in terms of soil-climatic and hydrothermal conditions is favorable for
growing legumes and the formation of their high grain productivity. The
results of research indicate a significant impact of the studied technological
methods of cultivation on the yield of legumes (Table 1).



Chapter «Agricultural sciences»

Table 1

Grain yield and yield of crude protein of legume varieties depending

on technological methods of cultivation in the conditions of the Right-

Bank Forest-Steppe of Ukraine, t/ha (average for 2016-2019)

Pre-sowing Retardant Yield Yield of
Ne | Culture Variety seed concentration, t/ha’ crude
treatment % protein, t/ha
without 208 0.98
without p.s.t.| processing (k) i ’
Tsarevych 0,5 2,15 1,00
§ Rhvzoeumin 0,75 2,55 1,04
& yzosu 1 2,48 1,02
! § without 212 1,00
2 without p.s.t.| _ processing > ’
Prystan 0,5 2,22 1,02
Rh ) 0,75 2,62 1,09
yeogumin 1 2,52 1,06
without 274 112
without p.s.t. | processing (k) i ’
Veresnevyi 0,5 2,97 1,20
2 Rhvzoeumin 0,75 3,37 1,27
S| 2 yrost 1 3,07 1,22
2 without
= . ; 2,86 1,22
= without p.s.t. | processing
Chabanskyi 0,5 3,06 1,25
Rh ) 0,75 3,47 1,33
yrogumn 1 3.5 1,29
without 206 0.87
o without p.s.t. | processing (k) > ’
: Olimp 0,5 2,21 0,90
= Rhvgoeumin 0,75 2,54 0,98
; é y2oeu 1 2,45 0,92
s without
S . 2,12 1
] without p.s.t. processing ? 00
'§~ Peremojets 0,5 2,33 1,04
- Rhvaoeumin 0,75 2,67 1,10
yeostn 1 2,55 1,07
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(End of Table 1)

Pre-sowing Retardant Yield Yield of
Ne | Culture | Variety seed concentration, t/ha > crude
treatment Y% protein, t/ha
, without 2,08 1,24
without p.s.t.| processing (k)
Pegas 0,5 2,27 1,26
0,75 2,48 1,31
=) Rh : s 5 >
A 2 yzogumin 1 237 128
2 without
%] . - 2,16 1,28
without p.s.t. | processing
Skarb 0,5 2,45 1,30
. 0,75 2,68 1,35
Rhyzogumin N 2.55 1.3

HIP, s t/ha (Sowing peas): A-0,07; B-0,10; C-0,08; AB-0,14; AC-0,12; BC-0,17; ABC-0,24
2016 HIP,,, t/ha: A-0,04; B-0,05; C-0,04; AB-0,07; AC-0,06; BC-0,08; ABC-0,12
2017 HIP,,; t/ha: A-0,05; B-0,06; C-0,06; AB-0,04; AC-0,08; BC-0,11; ABC-0,16
2018 HIP,, t/ha: A-0,04; B-0,06; C-0,05; AB-0,04; AC-0,07; BC-0, 10 ABC-0,14.
2019 HIP,,, t/ha: A-0,05; B-0,04; C-0,03; AB-0,05; AC-0,04; BC-0,07; ABC-0,09
HIP, ; t/ha (White lupine): A-0,05; B-0,08; C-0,06; AB-0,12; AC-0,10; BC-0,15; ABC-0,04
2016 HIP,,, t/ha: A-0,03; B-0,04; C-0,03; AB-0,06; AC-0,05; BC-0,07; ABC-0,10
2017 HIP,,, t/ha: A-0,04; B-0,07; C-0,07; AB-0,10; AC-0,07; BC-0,12; ABC-0,15
2018 HIP,,; t/ha: A-0,05; B-0,05; C-0,04; AB-0,07; AC-0,06; BC-0,11; ABC-0,13.
2019 HIP,,, t/ha: A-0,04; B-0,0; C-0,03; AB-0,05; AC-0,04; BC-0,07; ABC-0,09
HIP, s t/ha (Lupine narrow-leaved): A-0,05; B-0,08; C-0,06; AB-0,12; AC-0,10;
BC-0,14; ABC-0,09

2016 HIP,,, t/ha: A-0,03; B-0,04; C-0,03; AB-0,05; AC-0,04; BC-0,08; ABC-0,10
2017 HIP,,, t/ha: A-0,04; B-0,05; C-0,05; AB-0,06; AC-0,06; BC-0,09; ABC-0,12
2018 HIP,,, t/ha: A-0,04; B-0,06; C-0,05; AB-0,07; AC-0,07; BC-0,08; ABC-0,13
2019 HIP,,, t/ha: A-0,06; B-0,05; C-0,05; AB-0,06; AC-0,08; BC-0,08; ABC-0,10.
HIP, s t/ha (Soybean): A-0,02; B-0,03; C-0,03; AB-0,02; AC-0,04; BC-0,14; ABC-0,05
2016 HIP,,, t/ha: A-0,02; B-0,03; C-0,03; AB-0,02; AC-0,02; BC-0,02; ABC-0,05
2017 HIP,, t/ha: A-0,02; B-0,01; C-0,02; AB-0,03; AC-0,03; BC-0,03; ABC-0,06
2018 HIP, s t/ha: A-0,03; B-0,02; C-0,03; AB-0,03; AC-0,02; BC-0,02; ABC-0,03

2019 HIP():05 t/ha: A-0,07; B-0,04; C-0,02; AB-0,08; AC-0,03; BC-0,04; ABC-0,13.

Over the years of experimental research, the maximum indicators of
grain and fodder productivity in the varieties of the proposed legumes have
been determined. Therefore, in sowing peas the most productive variety was
Prystan (yield — 2.62 t/ha, crude protein yield — 1.09 t/ha), white lupine —
Chabansky (yield — 3.47 t/ha, crude protein yield — 1.33 t/ha), lupine —
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(yield — 2.67 t/ha, crude protein yield — 1.10 t/ha), and soybeans — Azimuth
(yield — 2.68 t/ha, yield) crude protein — 1.35 t/ha). The largest increases
in grain and fodder productivity were obtained by seed treatment with the
bacterial preparation Rhizohumin and spraying of crops with chlormequat
chloride retardant in the budding phase.

In addition to the studied factors, the value of crude protein content in
legumes was influenced by agrometeorological factors, in particular the air
temperature and moisture level. Therefore, the most favorable conditions
for the accumulation of the maximum content of crude protein were formed
in 2018, which was characterized by low average daily temperatures and a
large amount of precipitation.

6. Technological methods of storage and processing
of legumin crops depending on quality indicators

The most difficult task of post-harvest processing of grain is its
storage before processing. It can be solved only through in-depth study
of the processes occurring in the grain, purposeful use of its physiological
properties during processing and storage. At present, the technological
methods of storage and processing of legumes, depending on quality
indicators, remain insufficiently studied and defined.

Legumes are part of the most promising crops in Ukraine, the
chemical composition of which, in comparison with traditionally
cultivated and grown cereals, includes a large number of energy and
biologically valuable substances, the ratio and composition of which
forms unique features and high consumer properties of products of their
processing. Despite the large number of publications devoted to the
study of chemical properties, positive effects on humans and animals,
as well as agrotechnology of cultivation and use of legumes in the food
and pharmaceutical industries and green mass in feeding farm animals,
today are insufficiently studied physico-mechanical, acrodynamic and
hygroscopic properties, dimensional and thermophysical characteristics,
grain respiration intensity, their dependence on grain moisture and
temperature has not been established. Therefore, the development of
recommendations with scientifically sound regimes for cleaning, drying
and storage of legumes, which will help reduce the energy consumption
of post-harvest processing and guaranteed storage of grain of this crop.
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All the above confirms the relevance of the work, determines the purpose
and objectives of research.

The study of the properties of grain masses and the influence of
environmental conditions on them showed that the intensity of all
physiological processes depends on the same factors, the most important of
which are: moisture of the grain mass and the environment; temperature of
grain mass and surrounding objects; air access to the grain mass.

Three modes of storage of grain masses are based on regulation of
parameters of these factors: in a dry condition, ie with humidity close to
critical; in the cooled state, ie under such conditions, when their temperature
is reduced to such limits that significantly inhibit the vital functions of the
components of the grain mass; without air access.

There is also a prospect of chemical preservation of grain masses by
treating them with some organic acids, which kill all living components of
the grain mass and thus protect it from biological spoilage.

The choice of storage regime is determined by a number of conditions,
including the climatic conditions of the area where the farm is located, types
of granaries and their capacity, technical capabilities of the farm to bring
batches of grain to a stable condition, purpose of grain batches, quality of
grain batches, economic feasibility of applying a particular regime.

The best results are obtained with the integrated use of modes, such as
storage of dry grain mass at low temperatures with the use of cold dry air
for cooling during natural temperature changes.

It was found that the grain quality of most legumes, even at a humidity
of 11-12%, for several years of storage at temperatures above 20 °C
deteriorates, it darkens and acquires a bitter taste. In storage, the height of
the mound of legumes of medium dryness (14-16%) is allowed up to 3 m,
and wet (16-18%) — not more than 2 m. In the warm period of the year the
height of the mound is reduced. Raw grain cannot be stored.

The most favorable conditions for legumes are at a temperature of
10 °C, grain humidity up to 14% and relative humidity up to 70%. At a
grain moisture content of 16%, free moisture is formed, which causes
the development of mold. Storage for three years and 10 months at a
temperature of 4-7 °C and humidity of 13-15% did not lead to a decrease
in food and feed qualities, contributed to the slowing down of biochemical
processes.
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At a humidity of 16% and a temperature of 24-25 °C, after 3 months of
storage, the taste qualities change noticeably and molds develop, primarily
in the cracks of the seeds. Legumes are easily cracked on impact (wet and
raw less, dry — more). Therefore, when carrying out health-improving
measures, it is not possible to use impact machines (grain remotes, etc.),
but to create conditions for shock mitigation when cleaning and moving
grain legumes.

Sowing qualities of seeds with high humidity during storage deteriorate
or are lost due to low temperatures. The higher the content of free moisture
in the seeds, the more noticeable the effect of temperature below 0 °C. If
the seeds of all crops with a humidity below the critical temperature can
withstand a temperature of minus 20-25 °C for a long time, then with
increasing humidity, its stability decreases sharply. Many seeds, having a
humidity of 20-22%, lose germination at a temperature of minus 5-10 °C
for a short time of storage. As the shelf life extends, grain germination
gradually decreases. Therefore, during long-term storage, the germination
of legume seeds is maintained for up to 1.5-2.5 years.

Thus, ensuring the required quality of grain without deterioration of
consumer and seed properties is a rather difficult task faced by legume
producers, as recently there has been a tendency to organize the storage
of grain directly on farms. The efficiency of the organization of the grain
storage process is based on the knowledge of the physiological and
biochemical properties of the grain mass, as well as on the development of
recommendations for post-harvest processing.

The fight against losses and reduction of consumer properties of grain
and grain products can be carried out only on the basis of deep knowledge of
their chemical composition and complex biological and chemical processes
occurring in products, the intensity of which depends on the characteristics
of the object and storage conditions.

7. Development of technological schemes and recommendations
for post-harvest processing of legumes
Post-harvest processing of most legumes is the most difficult in the
production of these crops. Due to the high content of protein, fat and the
vulnerability of the shell to damage, legumes under adverse conditions
(the presence of organic impurities, high humidity) spoil quickly. It is very

211



Victor Mazur, Hanna Pantsyreva

important that the grain is stored thoroughly cleaned of broken and crushed
parts, from beans damaged by pests, garbage that provides additional
moisture, as well as castor seeds.

Wet and raw legumes must be cleaned of impurities and dried before
storage in order to prevent deterioration. For reliable storage of legumes
must meet the following requirements: humidity — no more than 14-16%;
clogging — no more than 4%.

It is expedient to clean the grain of legumes on lattice-free (aerodynamic)
separators. Aeroseparators allow you to clean the grain from impurities
and divide it into several fractions according to aerodynamic properties.
Productivity of separators like GARDEN makes from 4 to 150 t/ha. The
technological scheme of the aeroseparator is shown in Figure 1.
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Figure 1. Technological scheme of the aerodynamic separator:
1 —large impurities; 2, 3 — cleaned grain; 4, 5 — light impurities,
thin and broken grain

In the separation chamber, the grain is separated and separated by
specific gravity due to the action of air currents generated by a high-pressure
fan prepared by a jet generator. After separation, the grain is diluted into
fractions and sent to receiving hoppers or packed in bags. A cyclone built
into the separator is designed to trap dust, light impurities and fine particles
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that enter the separation together with the grain mass. Purification of grain
of legumes can also be carried out on existing in the industry sieve-air
separators and grain-cleaning stationary complexes ZAV.

When legumes arrive at elevators and storage points, it is necessary
to ensure timely acceptance, batch formation and necessary processing —
cleaning, drying and active ventilation, ie bringing grain to the established
industrial quality standards and sowing, export or special conditions.

All operations performed with grain are associated with the need for
transport (internal movement) of grain, which uses continuous machines
(conveyors, conveyors) and self-flowing pipes. The grain is processed on
continuously operating equipment (grain cleaning machines, grain dryers).
The relationship of technological equipment, as well as tanks (bunkers,
silos), connected by transport equipment, is a technological process of grain
processing in grain harvesting enterprises.

Thus, each operation is characterized by a certain sequence of grain
movement through silos, hoppers and equipment, which largely depends on
the schematic diagram of the elevator.

8. Practical value

The introduction of research results will increase the attractiveness
of the market for high-protein products due to cheaper production costs
due to the recommendation of domestic varieties of legumes by at least
20-25% while reducing the cost of production in the pre-calculated range
by 20-33%. The proposed system of using domestic varietal resources will
stimulate revenues to local budgets by further expanding the production
of recommended biological products by regional enterprises by at least
8-10%. This, in turn, will stimulate the reduction of exports of raw materials
and create conditions for the organization of in-depth processing, which
will contribute to: meeting the needs of intensive animal husbandry with
high-protein feed; providing the population with food, creating additional
jobs; increase in tax revenues; ensuring food and environmental security of
Ukraine. Scientific development will contribute to the effective European
integration of Ukraine and the overall improvement of agricultural products
that meet international standards, will increase the effectiveness of Ukraine’s
state policy in organic and organic farming, contribute to the stabilizing
slowdown in natural soil fertility, increase humus and chemical state for
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subsequent generations. To do this, we focus on optimizing the structure of
sown areas of leading crops, development and implementation of science-
intensive, innovative technologies for their cultivation, which will be based
on the effective use of life factors (light, heat, moisture, nutrients), which
will promote maximum synthesis of organic matter and protein.

9. Conclusions

The scientific work theoretically substantiates and practically develops
a competitive bioorganic varietal technology for growing legumes, which
provides for the development of regulations for the use of a set of alternative
types of biofertilizers for their cultivation in terms of short-term and long-
term action. enterprises, the ecological state of the region.

Effective regulations for the use of different types of biofertilizers for
their vegetation and biosoil preparations by classical types in the system
of agrotechnologies for growing legumes are presented. A comprehensive
strategy for the transition to bioorganically adapted varietal technologies for
growing legumes, taking into account the resource supply of the enterprise
and hydrothermal supply of the territory.

The research of the authors is aimed at solving current problems of
technological renewal and development of the agro-industrial complex on
the basis of substantiation of energy-efficient and resource-saving modes
of operation of the vibrating disc crusher during grinding of feed grain by
experimental evaluation of the process.

As a result of research, environmental, economic and social effects
have been achieved. The long-term economic effect is achieved due to
the general growth of both the culture of agricultural technologies and
the growth of the sales share of varietal potential of legumes with a
simultaneous increase in market attractiveness and liquidity of products
and processing grown by new technologies and improving the investment
climate. Short-term ecological effect is achieved due to stabilization of
agrochemical degradation of arable land soil, significant reduction of
agrochemical load on technologies while minimizing the impact of tillage
equipment. The social effect is to stimulate domestic organic production,
create additional jobs, improve the quality of life, form and implement
sustainable development goals, form and promote healthy nutrition and
health of the nation, and so on. Economic, environmental and social
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effect obtained from research that exceeds the planned costs. The result of
research is a convenient system of technological methods of cultivation,
which leads to an increase in the level of realization of the varietal potential
of the main legumes, increasing the profitability of their production in
combination with environmental and social effects.
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Abstract. One of the urgent needs of the agricultural sector is to ensure the
growth of crop production, including legumes, and increase the competitiveness
of domestic agricultural enterprises, which is impossible without government
regulation and economic support for agriculture. Strategic development of
agrotechnologies with a focus on global trends in approaches to growing and
fertilizing crops necessitates the development of adapted varietal cultivation
technologies, which will ultimately ensure the formation of a modern
technological strategy for the development of Ukraine’s agro-industrial
complex and ensure its long-term food security. To date, many types of legumes
have not lost their importance as important food crops and occupy a prominent
place in the formation of food and protein resources in many countries. The
unique properties of legumes open an extremely wide range in the solution of
vegetable protein and can be used in many areas of the processing industry: a
variety of products for daily, dietary and functional nutrition, feed production,
drug production, cosmetics. Today, in the period of globalization of the world
economy, the production of legumes requires a flexible approach to international
competition, ensuring the solution of food and environmental security. Legumes
play an important role in the grain and fodder balance of agricultural formations
in Ukraine. Strategically, Ukraine should take a course to reduce the export of
raw materials and create conditions for the organization of in-depth processing,
which will contribute to: meeting the needs of intensive livestock with high-
protein feed; creation of additional jobs; increase in tax revenues; ensuring food
and environmental security of Ukraine.
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1. Introduction

Among the resources of society, food is the most important. Ukraine
is the world’s leading food producer, even in terms of technological
backwardness. However, the further development of the agricultural sector
requires the state to develop and implement a well-thought-out strategy for
the modernization of agricultural production. The agro-industrial complex,
which produces agricultural raw materials and food, is the guarantor of the
country’s food security [7-8; 90-99].

One of the urgent needs of the agricultural sector is to ensure the growth
of crop production, including legumes, and increase the competitiveness of
domestic agricultural enterprises, which is impossible without government
regulation and economic support for agriculture [1-3, 86—88].

The strategic development of agrotechnologies with a focus on global
trends in approaches to growing and fertilizing crops necessitates the
development of adapted varietal technologies, which will ultimately ensure
the formation of a modern technological strategy for the development of
Ukraine’s agro-industrial complex and ensure its long -term food security.
To date, many types of legumes have not lost their importance as important
food crops and occupy a prominent place in the formation of food and
protein resources in many countries [15-16; 20-22; 47-48].

The monograph is characterized by scientific novelty, which testifies
to the authors’ deep knowledge of theoretical and practical aspects of
technological methods of growing legumes and is useful for agricultural
professionals, as well as professionals who atthe scientific and practical levels
solve the problem of organic farming. The scientific and methodological
value of the monograph lies in the presentation of the results of research
conducted on the basis of the Research Farm «Agronomichne» of Vinnytsia
National Agrarian University in the village of Agronomichne, Vinnytsia
district, Vinnytsia region.

2. Analysis of recent research and publications
Intensification of grain production, including fodder, should become one
of the strategic directions of accelerated development of all agro-industrial
production of Ukraine by 2030 [4—5; 56—57]. For this purpose it is necessary
to focus on creation of high-yielding varieties, innovative technologies for
their cultivation, which will be based on the effective use of life factors
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(light, heat, moisture, nutrients), which will promote maximum synthesis of
organic matter and protein. In addition, in the context of climate change, it
will be necessary to form a unified agricultural policy for the production of
legumes [6-7; 23-25; 81-85].

It should be noted that one of the main tasks of an agricultural producer
is not only growing, but also bringing products to certain conditions and
organizing its timely delivery to the points of the procurement system, as
well as ensuring the quality of the part left by the producer [9-10; 17-19;
77-80]. First of all, the implementation of the global task of the agro-
industrial complex to improve the quality of agricultural products, reduce
its losses during post-harvest processing and storage depends on this.
Industries involved in the storage and processing of agricultural products
play a leading role in providing the population with food, as well as in the
organization of grain exports of legumes, the traditional producer of which
is Ukraine.

In Ukraine, the solution of theoretical, practical aspects of the formation
and use of vegetable protein in crop production deals with a number of
well-known domestic agricultural scientists, especially those representing
the scientific school, in particular, Petrichenko V.F., Babych A.O.,
Mazur V.A., Bakhmat M.I., Kaminsky V.F., Pantsyreva H.V. and other
[11-14; 26-30; 42-46; 57-61; 63—68].

Given the lack of organic fertilizers in the modern crop rotation of
Ukrainian agriculture, when in 2019 the fertilized area of manure was
only 503,600 ha, which is only 2.7% of arable land with an estimated
application of organic fertilizers for the entire arable land of Ukraine
0.5 t/ha at scientifically based norm of 18.3 t/ha, which could partially
stabilize the resilience of such agroecosystems, there is an important
problem of finding alternative ways to replenish the stock of organic matter
in the soil, which will not only improve the agro-ecological condition of
soils, but also increase the resilience of such homogeneous agroecosystems.
exposure to pests — pests, diseases and weeds, the number of which has
increased sharply 61 [30—42].

The traditional legume crop of agricultural lands of Ukraine during
the second half of the twentieth century was sown peas, which occupied
in the structure of sown areas of each farm at least 10%. In those days,
its straw was used for animal feed, so it was not scattered in the fields.
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The removal of nutrients from the soil by cultivated crops was compensated
by significant amounts of organic fertilizers. The agroecological significance
of peas at that time was determined by its symbiotic nitrogen fixation and
optimal characteristics of this crop as a steam precursor of winter wheat
[49-50; 69-701].

However, it is not uncommon for straw in the fields to be simply
burned after harvest. At the same time, about 1.5-2 tons of organic matter
is irretrievably lost from one hectare, and the soil microflora is disturbed.
This leads to a decrease in soil fertility, which affects the yield of crops.
And although in Ukraine at the legislative level there is a ban on such
incineration of crop residues, still from year to year it is neglected by many
companies [71-76].

Inthe 21% century, the sown area of peas in Ukraine has sharply decreased,
and its agri-environmental significance has increased significantly. The
decrease in the sown area of peas is due to economic and business factors
and not very high intensification of the technology of its cultivation. At the
same time, the sown areas of other, often uncommon legumes, including
soybeans, began to grow [52—-54].

Legume straw contains more organic matter than other organic fertilizers,
and very valuable components to increase soil fertility: cellulose, pentose,
hemicellulose and lignin, which are carbohydrate energy substrates for soil
microorganisms. This is the main building material for soil humus.

3. Conditions, objective and methods of research

The scientific and methodological value of the monograph lies in the
presentation of the results of research conducted on the basis of the Research
Farm «Agronomichne» of Vinnytsia National Agrarian University in the
village of Agronomichne, Vinnytsia district, Vinnytsia region. Scientific
research was performed by conducting field and laboratory experiments.
The research was conducted following generally accepted methods. The
soil of the experimental field is leached black soil, low humus, on carbonate
loam. The humus content in the soil layer is 0-30 cm (according to Tyurin
is 3.86-4.11%; easily hydrolyzing nitrogen (according to Cornfield) —
111-121 mg/kg, mobile phosphorus and metabolic potassium (according to
Chirikov) — 90 and 179 mg/kg of soil, respectively. The absorption capacity
and the number of absorbed bases vary, respectively, between 33-36 and
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30-33 mg-eq/100 g of soil. Hydrolytic acidity is 0.76-0.87 mg-eq/100 g
soil, the degree of saturation of the basics — 94.7-99.0%.

The solid phase density is 2.58 g/cm?, the density of the soil structure
is 1.14-1.25 g/em?®, the total porosity is 52-59%. The maximum soil
hygroscopicity is 5.2%; the lowest moisture content is 23.4%, the total
field capacity is 41.2%. The climate of the southwestern part of the Forest-
Steppe of Ukraine is warm, with sufficient moisture. The average radiation
balance in the region for the year is 43.3 kcal/cm?, and for the growing
season of sugar sorghum — 137.73 kJ/cm?. Most of PAR come in June and
July. From May to September, 3/4 of the annual amount of heat comes to the
soil surface. Annual precipitation ranges from 550-700 mm, 3/4 of which
falls during the warm season. The hydrothermal coefficient in the region
is 1.4. The weather conditions of the sugar sorghum vegetation period in
2017-2019 years had the following features: with the average long-term
rainfall and the sum of temperatures respectively 345 mm and 2903 °C,
during the years these indicators fluctuated within such limits. During the
research period, two experiments were conducted.

4. Research results

The revival of agro-industrial production, stabilization of economic
conditions for the functioning of the food industry is the main goal of state
agricultural policy in Ukraine. The agricultural sector, which grows crops,
most of which are cereals, is a seasonal production.

In most farms, the main products stored are grains and seeds of various
crops. Preservation and rational use of the harvest is an important task of
every producer, every farm, regardless of its structure, production volume
and other indicators.

A significant role in solving the problem of providing the population
with wholesome food belongs to the agricultural processing industry. Along
with powerful enterprises of the food industry, the number of agro-industrial
enterprises of various forms of ownership, medium and small capacity for
processing agricultural products has recently increased. In such enterprises,
instead of «large» technologies, technologies with a reduced production
cycle using a variety of equipment are used.

That is, depending on the characteristics of production, the quality of raw
materials used in a particular technology, some technological parameters
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may change, but the principled approach to the processing of agricultural
products.

Some attention is paid to the storage of agricultural raw materials,
as well as products of its processing, because, as we know, the lack
of a scientific approach to the problem of product preservation,
violation of storage techniques leads not only to quantitative but also
qualitative losses. Unwanted changes in the natural properties of raw
materials require regulation of technological parameters of individual
technological stages, as a result of which the stability of its initial
parameters may decrease.

The value of legumes is very high, so they are grown in all countries.
Legume seeds are rich in proteins, the content of which varies between
20-40% and on average twice the protein content of cereal grains.

The average chemical composition of the seeds of some legumes is
given in table 1.

Table 1
Average chemical composition of grain
(per 100 g of edible part of the product)
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Peas 14,0 20,5 2,0 4.6 44,0 5,7 2.8 298 1247
Bean 14,0 21,0 2,0 3,2 434 3,9 3,6 292 1222
Lentil 14,0 24,0 1,5 2.9 39,8 3,7 2,7 284 1188
Soybean | 12,0 34,9 17,3 5,7 3,5 43 5,0 332 1389

* inedible part (in%) of peas, beans, lentils — 0.5; soybeans — 2.0.

Legume seeds are used for food, fodder and technical purposes. They
give highly nutritious, protein-rich hay, good green fodder, silage, haylage.

When assessing the quality of legumes, special attention is paid to the
appearance and color of seeds (Table 2).

The color determines the freshness, maturity of the seeds and belonging
to a particular variety.
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Table 2

Restrictive quality standards for leguminous crops
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* within the total content of garbage

The best light-colored seeds,
which usually have a thinner shell,
grow well. The color of the seeds is
the basis for the division of many
legumes into types (beans, lentils,
rank) or subtypes (peas, beans,
chickpeas, beans). Seeds of food
beans and lentils, depending on the
color are divided into three types.

Of great importance in the
evaluation of batches of legumes
is the size of the seeds. The most
valuable large seeds, which contain
fewer shells and more nutrients
than small ones. Seed quality is
characterized by its uniformity.
Aligned seeds are boiled at the
same time in contrast to the
heterogeneous size of the seeds,
which increases the digestibility
and taste of the finished product.
When processing well-aligned
seeds, a higher quality product is
obtained.

Humidity for legumes is
slightly higher than for cereals.
This is due to the fact that very dry
legume seeds are difficult to boil,
when stored they crack and break
down into cotyledons (such as
beans), which dramatically reduces
its safety and consumer properties.
Soybean seeds have low humidity
levels and are high in fat.

Peas are the most common
legume, it is grown everywhere. In
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terms of chemical composition, it differs favorably from other cereals. Peas
contain on average about 28% protein, 59 — carbohydrates, 1.7 — fat, 3.3 —
ash and 8% fiber.

In the process of vegetation, the grains of the lower pods ripen earlier
than the others, and last of all the grains of the upper ones. Thus, along
with the ripe grains, the plant has a significant part of the grains in which
the ripening process has not yet ended or is just beginning. Peas crack
easily. To prevent losses, peas are harvested without waiting for full
ripening, when the lower beans in most plants turn yellow. Naturally,
the grains in different phases of ripening are characterized by different
chemical composition and moisture. Biological processes in them also
occur with varying intensity. In immature grains, the transformation
of simpler chemicals into complex ones continues, which causes the
respiratory process to intensify.

The presence of organic and mineral impurities in pea mounds reduces
its stability during storage. Hygroscopic impurities, which are plant
particles, as well as minerals contribute to the emergence and development
of unwanted processes and also prevent aeration.

Characteristic of pea grain, especially dry, is the ability to easily split
and break during threshing and other operations. The halves, as well as
small particles of grain in places left without shells, are quickly affected
by microorganisms, mold and spoilage. They are also more accessible to
pests. Therefore, the presence of a significant number of halves and very
fragmented particles is considered a serious drawback.

Features of the chemical composition of pea grains significantly affect
its storage conditions. Due to the high protein content, peas quickly absorb
moisture from the air and hold it with great force. Moisture of the grain and
the presence of a large number of nutrients create conditions for enhancing
the viability of peas and microorganisms that inhabit its surface, as well as
pests.

Cleaning — one of the main measures that can improve the quality of peas.
Cleaning of peas from plant residues, halves, very crushed grain particles,
mineral impurities is carried out urgently, immediately after receipt of grain.
Given the high flowability of pea grain, it is necessary, depending on the
variety and size, to select sieves with holes of appropriate size and reduce
their slope, placing under one side of the separator wooden bars.
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Pea grain is well preserved with a humidity close to 14%. Methods
and modes of drying are significantly different from grain grains. Peas are
dried by air-solar method. In addition, it is good to pass the grain through
the cleaning machines. Active ventilation with dry warm air also gives
excellent results.

Thermal drying of peas is carried out very carefully. In the process
of drying, the skin often bursts and the core breaks into halves, wrinkles
are formed on the surface of the skin, which are clogged with dust. The
presence of exposed particles and dust contribute to the development of
fungal diseases and the appearance of grain pests. Heat drying modes are
set depending on the humidity of the peas. When its humidity is above
18%, the maximum allowable grain heating temperature is 30 °C, and the
allowable coolant temperature is 70 °C; at grain moisture not exceeding
18% — 40 and 80 °C, respectively. At high initial humidity peas are passed
through the dryer twice or thrice.

When storing peas, keep in mind that it has high hygroscopicity.
Conditions are created that prevent the penetration of groundwater, and
appropriate ventilation modes are established. It is inadmissible to store
peas in storages with clay and cement floors. It is necessary to control the
humidity in the mounds, and to ventilate, ventilate and move the peas only
if the humidity as a result of these operations will decrease or at least will
not change, but the grain temperature will decrease.

As the grain of dry peas easily splits on impact, precautions are taken
when shoveling, aerating, sorting and moving on conveyors. Impact machines
should not be used. You can not throw peas very high, jerks when shoveling. In
cleaning machines provide a uniform mode of their operation and continuous
passage of grain layer of the same thickness. When moving on conveyors it
is necessary to soften blows at falling of grain. To do this, in the middle of his
path create obstacles in the form of inclined sieves of pieces of tarpaulin and
sacking. The machines are moved on a clean swept floor. Ladders are placed
on the surface of the grain embankment, on which workers are obliged to
walk. The height of pea loading is up to 3 m, in the warm season it is reduced.
grows strongly. That is why from time to time consignments of peas are sold.
During storage, the most harmful pest is pea (bruchus).

It is important to note that weevils are not damaged by peas. This
is of great importance for peas in storage. One of the main measures to
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control the grain at the embankment temperature exceeding 12 °C is
aeration. Disinfection of peas is carried out only after 1.5-2 months from
the date of harvest, because by this time aeration leads to a decrease in
grain germination. The peas must have a moisture content of not more than
15.5%. Determination of germination is performed 15 days before and
15 days after disinfection. For seed peas, storage conditions and control of
grain masses are stricter. Seed moisture should not exceed 14%, and in areas
with high average annual temperature — 12-13%. The height of the stack in
the cold season — eight bags, the embankment is not more than 2.5 m, and in
the warm season, respectively, six bags and 2 m. The technique of cleaning
and drying of pea seeds is the same as food.

Soybean grain has the following chemical composition: 36.5% protein,
26 carbohydrates, 17.5 fat, 5.5 ash and 4.5% fiber. In terms of protein and
fat content, soybeans are significantly superior to grains of other legumes.
It is used for making milk, cheese, confectionery, oil, flour, various fillers,
to obtain protein concentrates.

Soybean harvest is carried out in September, when the weather becomes
unstable and it often rains. This explains its high humidity. Biological
properties and chemical composition of soybeans cause its instability
during storage. The level of temperature and humidity of grain, as well as
the degree of aeration of the grain mass has a decisive influence on storage
conditions. With increasing humidity, the intensity of grain respiration
increases sharply. The presence of decomposed grains and crushed grains
has a significant effect on soybean storage. The respiration of decomposed
wet grains increases six fold compared to whole grains. This is due to the
development of mold fungi on the surface of grain particles that have been
released from the shells.

The flow ability of soybeans is due to humidity. In wet grain, the duty cycle
decreases. During storage, the grain volume decreases due to compaction.
All batches of grain, regardless of moisture, should be thoroughly cleaned
of impurities immediately upon receipt. This measure is of great importance
for increasing the stability of soybean mounds, and is a consequence of the
elimination of breeding grounds for mold fungi.

Soybean storage is possible at a humidity of 10-12%. When drying
soybeans use air-solar method and active ventilation with dry warm air.
Typical drying is carried out very carefully. During accelerated drying,
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moisture evaporates from the surface of the grains and their inner layers
at different rates. The husks dry so quickly that the moisture present in
the inner layers does not have time to redistribute and moves to the grain
surface. While the former retain almost the same volume, the size of the
drying shells decreases rapidly. This leads to their rupture and disintegration
of the grains into halves. At the accelerated modes of drying steaming and
considerable decrease in germination is also observed. Therefore, drying
of soybeans is carried out in 2-3 steps. The temperature of the drying agent
should be 25 °C; 30... 35; 50 ... 60 °C. The increase in temperature during
each process should be less, the greater the initial humidity of soybeans.

Under such drying modes, the grain dries fairly evenly. During drying,
the temperature and condition of the grain are closely monitored. If there is
an increase in the number of grains with cracked shells and a change in their
color, the temperature is reduced and at the same time increase ventilation.
It is not necessary to raise temperature of drying agent above 50 ... 60 °C. It
is better to store soybeans in well-ventilated dry storages with wooden or
asphalt floors. The height of the dry grain embankment should not exceed
2 m, with short-term storage of wet grain — 0.5 m.

In the process of storage of soybean seeds should be careful care to ensure
the preservation of its sowing properties. The height of the embankment of
seeds in the winter is 1.5 m or a stack of eight bags, and in the warm season
it is reduced by a third, respectively, 0.5 m and two bags. A 0.5-0.75 m
wide passage is left between the stacks. Seed germination decreases rapidly
during storage under adverse conditions. After 3-4 years, as a rule, the
seeds lose viability and germinate poorly. Therefore, seed grain must be
stored in dry ventilated storage. The seeds should be immediately cleaned
of impurities, thin and broken grains and dried at the mildest temperatures
to a humidity of 10%.

5. Conclusions
The obtained research results give grounds to believe that the use of
high-yielding varieties in intensive cultivation technology is recommended
for obtaining highly productive yields of legumes with appropriate grain
quality indicators by agro-formation of the Right-Bank Forest-Steppe in
intensive cultivation technology. The introduction of high-yielding varieties
into production practice with the improvement of technological methods of
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cultivation will reduce the deficit of vegetable protein, as well as improve
the physicochemical and phytosanitary conditions of the soil.

Some attention is paid to the storage of agricultural raw materials,
as well as products of its processing, because, as we know, the lack of
a scientific approach to the problem of product preservation, violation
of storage techniques leads not only to quantitative but also qualitative
losses. Unwanted changes in the natural properties of raw materials require
regulation of the technological parameters of individual technological
stages, as a result of which the stability of its initial parameters may decrease.

In Ukraine and the world promising competitive adaptive technologies
for growing legumes based on determining the characteristics of growth,
development and yield formation with a comprehensive study and
differentiated combination in the technological process of basic elements:
varieties, fertilizers, tillage, crop protection from weeds , pests and diseases,
as well as studies their biologized models, involving the introduction of low
doses of mineral fertilizers in combination with by-products (non-commercial)
products of predecessors. These technologies make it possible to obtain
a yield of peas — 3.5-4.0, white lupine — 3.2-3.5, yellow lupine — 2.0-2.2,
narrow-leaved lupine —3.0-3.2, beans —2.5-2.8 t/ha. However, the weak point
of such technologies is the binding to specific types of soils, unidirectional
application of classical mineral fertilizers, focus on the standard format of
microfertilizers, lack of tactics of concomitant control over changes in soil
fertility, conflicting data on the effectiveness of such technologies for tillage
and the impact of stressors. As a result, the efficiency of the real realization
of the yield potential of the outlined range of legumes by 30-55%, and for a
number of promising valuable legumes chickpeas, lentils — up to 60-68%.
Such aspects confirm the relevance, innovation and production significance
of research and its national research and production relevance for the agro-
industrial complex of Ukraine and world agricultural practice.
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LANDSCAPE REPRESENTATIVENESS
OF THE NATURE RESERVE FUND OF UKRAINE

JAHAIMA®THA PENPE3SEHTATUBHICTD
MNPUPOJHO-3ATIOBITHOIO ®OHJY YKPATHU

Volodymyr Hetman'
DOI: https://doi.org/10.30525/978-9934-26-151-0-41

Abstract. The article provides the functional analysis of the regional
distribution of the territory of the Nature Reserve Fund of Ukraine for
the optimal conservation and protection of protected landscape diversity.
Assessment of the representation of landscapes in the modern network of
Nature Reserve Fund is based on natural and biosphere reserves, national
nature parks, which has the status of the highest category in accordance
with regional physical and geographical areas — natural areas (subzones),
provinces (country), landscape divisions. The constant monitoring analysis
of the state of representativeness of the nature reserve fund on the basis of
geographical criteria is considered relevant and at the same time difficult.
The aim of the research was to assess the degree of representativeness
of the modern network of biosphere and nature reserves, national nature
parks in accordance with the system of physical and geographical zoning
of Ukraine. The main method used was the identification and accounting of
nature reserves at the levels of physical-geographical regions, provinces,
zones and mountainous countries. These physical and geographical ranks
are not equally provided by the studied objects. Most biosphere and
nature reserves, national nature parks are located in the steppe zone (24)
and the Ukrainian Carpathians (15). The highest reserve index (10,4 %),
which is formed by biosphere and nature reserves, national nature parks,
was found for the zone of deciduous forests. Slightly more than a third
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(36 %) of the physical-geographical provinces are provided with biosphere
reserves and reserves. A much higher (80 %) degree of representativeness
of branches of biosphere and nature reserves, national nature parks has
developed at the level of physical and geographical areas. Categorically
the most developed and territorially dense regional networks of objects are
observed in the Ukrainian Carpathians and Polissya province. Accordingly,
most of the biosphere and nature reserves, national nature parks have the
following physical and geographical areas of these two natural regions:
the Outer Carpathians (8 sites), Polonynsko-Chornohirska (7 sites) and
Volyn Polissya (7 sites). In the steppe zone of Ukraine, the highest levels of
representativeness of protected landscapes are observed in Starobilsk slope-
upland (5 objects) and Lower Dnieper terrace-delta (5 objects) regions.
Five regions of the Dniester-Dnieper forest-steppe province do not have
biosphere and nature reserves, national nature parks, which indicates the
lowest level of representativeness of protected landscapes in the forest-
steppe zone of Ukraine.

1. Beryn

3rigHo 3 3akoHoM Ykpainu “IIpo ocHOBHI 3acau (cTpareriioo) aepxKas-
HOT €KOJIOTIYHOT MOJIITUKK YKpaTHU TUIOIIA TPUPOIHO-3II0BITHOTO (hOHTY
(IT3D) mae 6yTH 36inb1eHa 10 15 % 10 2020 p. [6, c. 4]. e 3aBnanHs Maio
BUPIILTYBAaTUCS SIK POIIMPEHHSM IUIOI YK€ ICHYIOUUX TEPUTOPIii Ta 00’ K-
TiB I13D, Tak i cTBOpEHHSIM HOBHX. SICHA piy, III0 BOHO Y 3aIJIaHOBAHUIA
TEepPMiH He OyJe BHUKOHaHE. AJKe BiJICOTOK 3alOBIAHOCTI B YKpaiHi HHHI
CKJIala€ BChOro 6,61.

3a yMOBHW HEJJOCTATHOCTI IUIOMII JIIsl BAKOHAHHS TAKOTO “‘HaJl3aBIaHHS
Ha TIepIIe Miclle BUXOJWTH MUTAHHS PENPE3CHTaTUBHOCTI MEPEXki IMpH-
POJIHO-3AMOBITHUX TEPUTOPIH Ta 00’ ekTiB. TOOTO HACKIIHKU BOHH Y CBOTH
CYKYITHOCTI MOXYTh MPEACTABISITH TPUPOAY 30CpEIKCHHUX 1 BIpTyaIbHUX
(THX, AKi MOIJIH O OyTH Ha MICIi CyJaCHHX aHTPOIOTCHHHUX) JaHAIa]TiB
Teputopii iX oxomneHHs (Mepexi). OuiHKa, Hamepea 3a3Ha4MMO, TaKoi
penpe3eHTaTuBHOCTI JaHamadTiB Ha Teputopisx [13d moxe 3aificHIOBa-
THUCS TIEPII 3a BCE 32 KPUTEPIEM €TATIOHHOCTI.

Icnyroua mepexa [13® cTBOproBanack mepeBakHO I OXOPOHH PiKic-
HUX pociiuH 1 TBapuH. O/IHaK, SAKIIO BUXOAMTH 3 1/1ei Mpo Te, 10 B Cy4acHUX
YMOBaxX IPUPOIHO-3aMOBITHUAN (DOHI MA€ CTATH SAPOM EKOJIOTIUHOTO Kap-
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Kacy TepUTOpii, TO MEPIIOUSPTOBUM 3aBJaHHIM CTa€ HEOOXiTHICTH 30epe-
KeHHs JTaHamadTHoro pisHoMaHiTTs [13® Ykpainn.

MeToro JochipkeHHS OyJlo TMOKa3aTH aKTyallbHICTh TOIIYKY HOBHX
(KpeaTHBHMX) NUISXIB 1 (hOpM 31lCHEHHS (PYHKI[IOHATIBHOTO aHai3y peri-
OHAJILHOTO po3mnoAiny Tepuropiii [13® Vkpainu 3a/1s onTUManbHOTO 30¢-
PEKCHHS Ta OXOPOHH 3aMOBIIHOTO JIAHAMIA(THOTO Pi3HOMAHITTSL.

Juis noBeneHHs BIACHUX IOJIOKEHb OylI0 BHKOPUCTAHO aHAJITHYHHUMA
METOOJIOTIYHMN TMpuiioM (MeTox aHamily). Takok 3acTOCOBAaHO HH3KY
1HIIMX METOAIB, 30KpeMa 3arajlbHOHAYKOBI (JIOT14HI); KOHKPETHO-HAYKOBI.

2. TpakTyBaHHS NOHATTA JanAmWadTy
i JanpmadgTHOrO pizsHOMAHITTA

Tepmin “manamadt” moxomuth Bix Himenpbkoro “die Landschaft” i
JIOCJTIBHO O3HAUa€ “Tiel3ax”’, 4u “KpaeBuj . Ik HAyKOBHIA TepMiH, OJTM3bKHUI
3a CEMaHTHKOIO JI0 CJiB “Kpai”, “kpaiHa”, iioro Bukopuctas e y 1805 p.
BueHmii I. [ommetiep. Ha choromHi ckianacs 1iijila HU3Ka CHHOHIMIB [[bOMY
TEPMiHY: MPUPOTHO-TEPUTOPIaTEHINA KOMITIEKC, TCOKOMILIEKC, TEOCHUCTEMA,
nmaHAmadTHAN KOMIDIEKC TOIIO. 3 YCiX O3HAK, BIACTUBHX JaHAIIA()THUM
rxommiekcaMm (JIK), HaiiBaxxuBimi: 1) HasiBHICTh MPUPOTHUX KOMIIOHEHTIB;
2) B3aeMOJisi MK NPUPOJHUMH KOMIIOHEHTaMHM (fKa € 3€MHOIO CYTHICTIO
JIK); 3) TepuTopianbHICTh (K HaliBaXKJIHMBIilIa reorpadiyHa 03HaKa).

o Ttake mangmadTHe pizHOMaHITTA? — [edininis nanamadTHOrO piz-
HOMAHITTSI Ma€ NPUHAWMHI JBa ACIEKTH: TCOPCTUYHMH 1 IparMaTu4HUil.
Busnauenns cytHoOCTi MaHAMIA(THOTO Pi3HOMAHITTS SK ICTOPUYHO CTBO-
PCHOTO MOEIHAHHS {HBApiaHTHOTO Ta BapiaHTHOTO PI3HOMAHITTS JOCTaT-
HbO TIOBHO W OOIPYHTOBAHO BHCBITIICHO y MpPAlSX BITYM3HSHHUX JIAH]I-
madro3HaBiiB (Bacwienko, 1992; Kopxuk, 1992, 2001; I'pon3uHCHKHIA,
[Mumenko, 1998; I'ponzuncekuii, 1999, 2000; Jlenncuk, 1998; INamenxo,
2000; I'punesenpkuii, 2000).

Bomnouac cipaBeynBo 3ayBaxeno ([ pom3unchkuid, 1999), o noHaTTs
“manamadTHE PI3HOMAHITTA Ma€ IIOHAWMEHIIEe YOTHPU PI3HUX TIyMa-
YEeHHA: TpajuliiiHO-naHAmadTHe (FEOKOMIUIEKCHE), aHTPOIiuHe, OioleH-
TpUYHE Ta rymMaHicTuyHe. Ha OCHOBI OCTaHHBOTO IPYHTY€EThCS €Bporeii-
chKa JaHmmadTHa KOHBEHIIis, po3pobieHa Pagoro €Bponu. Ha ceoromni
€/IMHA, YITKO BU3HAYCHA KOHIICTIIis JIAHAMAPTHOTO PI3HOMAHITTS TIOKH 1110
BiJICYTHSI.
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3Bakaroun Ha CTOCH CIIMCAHOTO Marepy 3 bOTO IMUTAaHHS i 0OMEXyIoui
PaMKH CTaTTi, BUCIIOBIMO MAaKCHUMAIIbHO KOPOTKO BIacHEe OAaueHHS pO3IIIs-
JTlyBaHOTO TMOHSATTA. JlaHamradTHe pi3HOMAHITTSA — CUCTEMa T€OKOMILICKCIB
Pi3HOT TAKCOHOMIl Ta IeHE3UCY 1 CYKYIHICTh CHCTeMHUX ((PYyHKI[IOHAIb-
HUX) 3B’ SI3KiB MK HOIMH, BUPQXCHUX (Bi3yaIbHO) MPUPOTHIMH IPOIICCAMH
1 IBUILIAMH.

3a po3MipHIcTIO JaHamadTHI KOMIUIEKCH OyBarOTh TPOX MaclUTaOHUX
piBHIB: MaHeTapHi (JJanamadTHa 060I0HKa, MaTePUK); perioHalbHI (Tosic,
30Ha, MiJ[30Ha, KpaiHa, MpOBiHIA, ab0 Kpail, obmIacTh, paifloH) i TOMoOIO-
riuHi, a00 MiCIEBi — MICIIEBICTb, YPOUHIIIE, TiAypOUHILE, (Qallis.

3. Dizuko-reorpadiune pailonHyBaHHs i penpe3eHTATHBHICTH
JaHAWAQTIB IPUPOAHO-3ANOBIAHUX TePUTOPiN YKpainu

[lizHaBanpHMI TIpolieC BHsIBICHHs perioHanbHuX JIK, iX BUBUCHHS,
HAayKoOBa CHCTEMaTHKa Ta KaprorpadyBaHHS (HaHECCHHS Ha KapTy MEXK)
Ha3WBAIOTh TPUPOTHO-TEOTPapiTHUM pafOHYBaHHAM. 32 CTYIICHEM CHCTeE-
MaTu3allii Marepiany BHIUISIOTH 1HAWBIIyadbHE 1 THITOJOTIYHE PUPOIHE
palioHyBaHHS.

InnuBinyanshi (perionanshi) JIK (pailoHu, MicLieBOCTi) IpynyroThes i
BUJIUIAIOTHCS HA KapTi 3a MPUHIMIIOM BiJHOCHOI MPUPOAHO-TeorpadivHoi
OJTHOPIIHOCTI B TUTIOJIOT1YH] OAMHUII palloHyBaHHs (BHI, PiJ] TOLIO).

ITutanHsM npupoaHo-reorpadiuHOro paioHyBaHHS YKpaiHM IIpH-
cBsiueHi HaykoBi poOotu B.I1. Tlomosa, O.I. Jlanbka, O.M. MapuHnuua,
ILT. llIumenka, B.M. [Tamenka, K.I. ['ependyyka Ta iHITNX BUCHUX.

B ocHOBY penpe3eHTaTHBHOCTI JaHAMIA(GTHOTO PI3HOMAHITTS Ha TEPH-
topisix [13®, sik Oyno cka3aHO BHUIIE, MyCHMO KJIACTH €TaIOHHICTh. ToOTO
TIepI 32 Bce Oparu KOpiHHI CTPYKTYpH JIaH madTiB. SIKIo 10 yBard mpu-
HWMaTy KOpiHHI 30HaNIbHI POCIHMHHI yrpynoBaHHs (¢iToneHo3n), To y 13D
VYkpainu ix 3amunmminock Onmu3eko 16,7 %, mo myxe mano [18, c. 7].

4. Perionanphi 1anqmadTu Ykpainu Ta po3Milueni B ix Mexkax
NPHUPOIHO-3aM0Bi/IHI TepuTOPii
BignosiaHo 10 (i3uko-reorpadiuHoro paifonyBaHHs YKpaiHu Ha 11 Te-
puTOpii y 30HI 3MIIIAHUX JIICIB BUAUISIOTH OJHY (hi3uKo-reorpadiday mpo-
BiHI[IO (Kpaif) i micTh (hizuko-reorpadiyaux oOnacTeil; y JIiCOCTENOBIH
30HI — YOTHpPH MpOoBiHLIi i 18 obmacTeil; y cTemoBiii 30Hi — ciM IPOBIHIH i
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21 obmacte; B YkpaiHchkux Kapriatax — oHa poBiHIIIS 1 ciM oOnacTeld; B
INpceromy Kpumy — ojiHa poBiHIIs 1 TpH 001acTi.

Bceporo Ha Teputopii YkpaiHu BHIULIFOTE 14 (i3uko-reorpadiqHux
MPOBIHITH 1 57 dizuko-reorpadiuamux odmacteit, 275 ¢iznko-reorpadivaux
paioHiB, K TepUTOpIaTbHUX (IHIAUBIAYATbHUX) JaHIIIAQTHUX ONUHUII, 1
nmonaj 200 (220) BuiB TaHAMAPTIB, K THITOJOTTYHUX JaHIIIAQTHAX OH-
Huus [10, c. 29].

BianosijiHO 10 TaKOrO HEPIBHO3HAYHOTO JaHAMA(THOTO PI3HOMAHITTS
HEPIBHOMIPHHUM € PO3IMOJLUT Ha TepuTopii YkpaiHu i ii mpupogHO-3anoBij-
Horo ¢oHxy [7, c. 64].

HaiinoeHime manamadTi OpeacTaBlIeH] y MeXax MPUPOAHUX 1 Oioc-
(bepHUX 3aMOBiTHUKIB, HALlIOHANGHUX MPHUPOAHUX MAPKIB K HAKOUTBIINX
3a TUIOIIEIO TIPUPOIHO-3aMOBIIHUX KATETOPiii BUCOKOTO CTYICHS 3aloBi-
nmaHeg [9, c. 75].

Haii0inpmn nmpeacTaBieHIMHA Y TIPUPOIHO-3aNI0BITHOMY (DoHII YKpaiHu €
pupoHi JlaHaAmadTH (Gizuko-reorpadivyHuX TIPChKUX KpaiH YKpaiHChKUX
Kapnar (BononinpHo-BepxoBuHcbka sananmiadtHa o6nacts) i ['ipchKkoro
Kpumy (12,2% 1 11,1% Bignmosigno). aui iine MimaHo-1icoBa 30Ha (IIHPO-
KOJIMCTSIHI 1 XBOMHO-IIMPOKONIUCTSHI Jlick — 9% 1 7,4%), a Takox ianamad-
THI KoMmIuiekcu 3axigHoro IToaimwist. HaliMeHIn mOKa3HUKY 3al10B1IHOCTI Xa-
PpaxTepHi s J1icoCTenoBoi 1 cTenoBoi 30H (2,9 % 13,5 %) [9, c. 76].

Binrak, icHyroua TepuTOpiagbHa IPUPOIHO-3aMOBITHA CUCTEMA, SIK ““3€-
JICHNH” KapKac JAEp>KaBHOI E€KOJOTIYHOI MEpexi, JaleKko He BigoOpaskae
ONITHUMAJIbHUM CTYIiHb PENPEe3eHTATUBHOCTI JaHAMA(THOI opraHizamii
MIPUPOTHOTO JOBKIJIIS.

JlanmradTHa 30HA MilaHUX JticiB YkpaiHu (TOMICHKUX JIAHAMATIB).
Ha TIlomicci maemo Yepemchkuii, PiBHeHChKME, [lomicebkmii 1 JpeBisiH-
ChKWH TIPUPOJIHI 3aIOBIAHUKH, HAI[IOHATBHI TpUpoHi napku — Llanekui,
Kieepuiscrkuii “Ilymanceka Ilyma”, “Ilpun’sath-Croxin”, HoOenbcbkuid,
Hepmancbko-MocriBebkuid, “Maie [lomices”, MesuHcbkuit 1 “JlecHsIH-
cbko-CraporyTchkuii”. Y HUX HaWOUIbII TIPEACTABICHI TaKi BHJW JIaH/I-
wadTiB AK, HAIPUKIAJ, 3aHIPOBI, MOPEHHO-3aH/POBI Ta aNOBiaJIbHI PiB-
HUHH 3 IEPHOBO-ITI30JMCTHUMU Ta JCPHOBUMU TNICHOBUMH TPYHTaMH, Ipa-
6oBUMH cyOopamu 1 Gopamu.

Y micocTenosiii 30Hi, sika 3aitmae 34 % Tepuropii YkpaiHu, npupoaHa
pocnuHHICTB 30epernacs Ha 16 %, 3 Hux 13 % — micu, 2 % — JIyKd Ha CXU-
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nax spiB i 6anok, 1 % — Gomora i crenu [9, c. 76]. Y npuUpOIHUX 3arOBi-
Hukax: KaniBcekomy, “Memobopu”, “Po3touds’” — npeacraBieHo 7 BUIIB
nanamadrie. Jlicocrenoi Teputopii [13®, ocobmmBo Ha JliBobepexixki,
PENPE3eHTYIOTh Y TepeBaXKHINA OLIBIIOCTI JOJHMHHI 1 3aIlIaBHI MPUPOIHI
A30HAJBbHI KOMIUICKCH.

Y crenoBiii 30Hi 85% cTraHOBIATH OpHI 3eMii. CTENOBI IPUPOIHI 3a-
noBigHUKK: JIHITPOBCHKO-OpinbChkuid, “CrnaHenbkuil cTern’, BiIICH-
Hs YkpaiHcbkoro crenoBoro (“Kam’sxi mormnmm”, “XomyTiBChbKuil cTen”,
“Kpeitngna ¢mopa”, “Kampmiyceke™), Jlyrancekoro (“CTpiibLiBbKUN
cren”, “IIpoBanmbebkuit cren”, “TpboxizoeHchkuii cten”, “CrannuHo-Jly-
ranceke”, ado “ITpuaiHimiBchbka 3amiaBa’”) — Ha 10 1301bOBaHMX JITISTHKAX
MIPEJICTABISIOTh 30HAIBHUN CTETOBUH JaHAmadT 3 miBHOUI (3aX0ay) Ha
MMBJIEHHUH CX1J1.

3arainom, Ha piBHI JTaHaIaQTHUX 30H 1 KpaiB (TPOBIHIIII) )KOJCH 3 peri-
OHIB HE JIOCATAE PiBHSA 3aMOBITHOCTI ¥ 15 %. Onmnax ams ¢izuko-reorpadid-
HUX oOnacTeid ps perioHiB Ykpaincbkux Kapmar i [lomisurs, [IpucuBack-
ko-IIprazoBchka anamadTHa 00JIaCTh XapaKTePU3YIOThCS TIOKa3HUKAMHU,
10 nepeBuIyoTh 15%, a To i 25%.

BigmoBigHO 10 MPUHIHKIY “KOXKHOMY MPUPOTHO-IAHIIIAPTHOMY pPeri-
OHY — OJIMH OiocdepHuil pezepBar” HUHI B YKpaiHi 6iocepHUMHU 3a1oBia-
HHUKaMu 3abe3neueHi Oioreorpadiuni perionu, sik Ykpaincbki Kapnaru —
Kapnarcekum, JliBoOepexuuit piBHHHMIN — “Ackanis Hosa”, paifon rupn
pidok i MopceKoro y36epexoks — JlyHalicekuii i HOpHOMOPCHKHIA, a TAKOX
[TpaBobGepexne [lomicest — ocodnuBoro crarycy YopHOOMIBCHKHIA pajia-
iHO-eKooTiuHwmii [ 14, c. 25].

Binrak Ha ChOTOHI BXKE ICTHHOIO CTa€ HPUPOOHO-2eozpaghiunuil no-
CHYIam: KodscHUIl 2eozpagiunuil nanowagm, aK yHiKa1bHa piy 3eMHO20
oymms (2eopeai), nogunen 6ymu penpe3eHmosanull RPUPOOHO-3anoeio-
HOl0 mepumopicero.

Ternep po3nITHEMO BIMOBIIHO 0 cXeMH (i3uKo-reorpadiyHoro pano-
nHyBaHHs (Mapunuy, [Tamenxo, Hlumenko, 1985) perionansHi nanamadru
VYkpainu (30Ha, MiA30HA, MPOBIHLISA, 00JAcTh) 1 KOPOTKO ICHYIOYI B HHUX
MIPUPOTHO-3aMI0BIIHI TEPUTOPIT BUILIOTO CTATYyCy 3aMOBiJaHHS (IPUPOAHI i
6ioccepHi 3amoBiTHUKY, HAI[IOHAIBHI IPUPOIHI MAPKH).

3ona miwanux _nicie. Ilonicbka npoginuia (Kpaii) BKIIOYA€E IIICThH

nannmadraux obmacreit (Bonmnucwke, XKutomupcenke, Kuiscbke, UepHiris-
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ceke, Hosropon-Cisepcerke i Mae Iomicest). OcHOBY maHAmadTHOT CTPYK-
TypHu Ykpaincekoro Ilojicest ckiiagaroTh 3aHIPOBI, MOPEHHI 1 MOPEHHO-3a-
HJIPOBI pIBHUHH.

Ha niBHoui o0nacti Bonuncokozo Ionicesa 3ua4Hi 1010101 3aiMarOTh 3a-
IJIaBHI JTy4HO-00JIOTHI JaHamadTu. B neHTpanbHil 1 MiBICHHIA YacTHHAX
MpeJCTaBIeH] JCHYIAIiiHI PIBHUHU 3 JEPHOBO-III30JUCTHMHU TPYHTAMHU
miJ cyOopami i CyrpyaKaMu.

HpupooHi 3anosionuxu (I13). YepemcoKkuii — 3HAXOTUTHCS HA MEKUPIU-
4i Becemyxu i Ctoxony. [lepeBakatoTb COCHOBI JIicH 3 JOMiHYBaHHSM 3€lIe-
HUX MOXIB, JTUIIAHHUKIB, YOPHUII. PigHeHCcbKul — B1I3HAYAE€THCSI BUCOKOIO
3a0ono4eHicTIO (HalO1IbIIi B YKpaiHi O0J0THI MacuBm).

Hlayvxuii HITI] mpencrapisie THIIOBI MPUPORHI JaHMMAGTH JTiCO-
BHX 1 JIy9HO-OOJOTHHX 3aljIaB Ta 03€PHO-3aHIPOBHUX ILIOCKO-HU30BHH-
HUX PIBHHH 3 €BTPO(GHUMH OCOKOBHUMH 0Oj0TamMH, cybopaMu i Oopamu.
HIITTpun’ stb-CToX1T” CKITAIAETHCS 3 OTHOTO BEITMKOTO, BUTSTHYTOTO B3JI0OBK
3aru1aBy p. [Ipum’siTh KOHTYPY, @ TaKOXK 0ararbox APIOHUX JUISTHOK JIICY.

Kisepuiscokuti HIIII “Llymancoka nywa’” TpencTaBisie 30epeKeHUH
micoBuit MmacuB Mexupivus Ctupy i [opuni y mexax L{ymancekoro ¢izu-
Ko-reorpadiunoro paitony (manmmadty) [20, c¢. 133]. 3HauHy yacTHHY Te-
putopii HIIII “Hobenvcohkuti” 3aiiMaroTh J1iCOBI MaCHBHU.

Mane Ilonicca — nepeBaxaroTh MilIaHO-JIICOBI 1 TicOCTENOBI TaHAIad-
THi KomIutekcu. HIIII “‘/lepmancvrko-Ocmposvkuii” TATHETHCS BY3bKOIO
cmyroro Mix [Toninbchkoro i BomMHChKOIO BHCOYMHAMH, 1O crIpusie (Hop-
MYBaHHIO 0COOJMBO yHIKaIbHUX JaHAmadTiB. Y mangmadTHINA CTPYKTYpi
HIIIT “Mane [lonicca” MOENHYIOTHCS TPUPOTHO-TEPUTOPIAIbHI KOMITICK-
CH JIICOBOTO 1 JiicocTenoBoro tumis [17, ¢. 143].

Kumomupcoke Ilonicca. 3HadHe MicIle TTOCIIAIOTh 3aHIPOBI PIBHHHU
Ha KPUCTAIIYHIN OCHOBI, 3 JEPHOBO-ITII30JJUCTHMH TPYHTaMH, Oopamu i
cybopamu. [Honicekuti 113 — manamadTi c1abo IPCHOBAHUX PIBHUH 3 JEp-
HOBO-IIIA30JIUCTHMH TPYHTaMH, cyoopamu i 6opamu. /Ipegusancokuti 113 —
LIe cMaparJoBo 3eJIeHi JIicH, 3 TOlyOUMHU TuIecaMu PiYOK Ta 03ep, HENPOXij-
HUMH 0OJIOTaMHU.

Kuiecvke ITonicca. 3auapoBi Ta alOBialbHO-3aHIPOBI PIBHUHHU 3 Jep-
HOBO-CTa0O0Mi[30IUCTUMH TpyHTaMu, OopaMu i cyOopamu, 0oJI0TaMu; Ha
MiBJHI — MOPEHHO-3aH/IpoBa piBHUHA. HIIII «[onociigcbkutiy po3MillICHUN
Ha MEi JIBOX JaHIMA(PTHUX 30H — MIIIIAHUX JICiB i micocreny. YopHobuns-
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cbKull padiayiino-exono2iunuil biocepruti 3an08iOHUK — TOMIHYIOTb 3aH-
JIPOBI Ta MOPEHHO-3aHAPOB1 PIBHUHH.

Yepnizigcvkozo Ilonicca. MopeHHO-3aHAPOBI 1 3aHIPOBI MICIEBO-
CTi 3 JIEPHOBO-TII30JIMCTUMH TPyHTaMH. THIIOBI “JIECOBI OCTPOBU” 3 03-
HakaMH MiBHIUHO-TicocTenoBuX nanamadrie [10, c. 56—60]. Tepuropis
HIIII “3aniccs’” 3HAXOMATHCS HA TIEPIIiH 1 APYTi TiBOOSPEKHUX Tepacax
piuku [Jecuu. [lapk craHOBUTH COOOIO TapHUIA BIKOBH CYOip.

Hoezopoo-Cisepcvke Ilonicca — NOMIHYIOTh MOPEHHO-3aHIPOBI PiB-
HUHU 3 JCPHOBO-CEPEIHBOMINA30IUCTUMH TpyHTaMu. Me3suncoxuti HIIIT
MIPOCTATAETHCS B3IOBXK MpaBoro Oepera piuku JleCHU HEBETMKUMU JIiISH-
KaMu (KJacTepamu), MPEICTaBICHUMH JiCAMU, YarapHUKaMH, ITyKaMH,
oomnoramu. HIIII “/lechancvko-Cmapoeymcokuii’’ BKIIOYAE JTaHTMAPTHI
KOMIUIEKCH 3ariaBu 1 0opoBoi Tepacu p. JlecHa, a Takoxk CTaporyTchbKuX
COCHOBHX JICiB i OOJIT.

Hicocmenoga 30ona. 3axiono-Ykpaincvka Jicocmenoga npogiHuis

Kpaii).

Dizuko-2eozpagiuni (nandwiapmui) odracmi. Bonuncoke nicocmeno-
6e Oninna. JlannmadTHa CTPYKTYpa 00JIaCcTi XapaKTePH3YEThCS 3HAYHUM
MOIIMPEHHSIM PO3WICHOBAHUX JIECOBUX BHCOYHH 3 CIPUMH i TEMHO-CIpUMHU
JICOBUMH TPYHTaMH, 3aJIMIIKAMH MOX1THUX IPabOBUX J110POB.

Pozmouusn ma Oninna. Jlominytounmu nasamadpTamu obnacti € pos-
YJICHOBAHI JIECOBI BUCOUMHH 3 CIPUMHU JIICOBUMHU TPyHTaMH i 1y00BO-0y-
KOBUMH JlicaMd. Y npupoonomy 3anogionuxy ‘‘Posmoyus’ TpeAcTaBieHi
PO3WICHOBAHI JIECOBI BUCOYMHH Ta JCHyJalifHI XBIIACTI piBHUHU 3 CipH-
MH, TEMHO-CIPUMH JIICOBHMH 1 YOPHO3EMHUMH TpyHTaMHu. OcoOiIMBO Xa-
pakTepHi OyKOBO-TyOOBO-COCHOBI JTiCH.

Binpmricte Tepuropii Asopiscokoeo HIIII BkpuTa JicaMu, sSKi B MOEM-
HaHHI 3 TOPOOTIPHUM pelTbe()OM CTBOPIOIOTH CBOEPITHE TaHmadTHE (TIeH-
3axxHe) pisHOMaHiTTs [16, c. 137]. Lanuybkuu HIIII po3mimieHuit Ha MExXi
JIBOX IPUPOAHUX KpaiH: Ykpaincekux Kapmart (o6nacte [lepenkapnarrs) ta
MiBJeHHO-3axiqHO01 yacTuHU CXimHO-EBporeiicbkoi piBHuHM [20, c. 537].

3axiono-Ilodinscokui _nicocmen. JlanmmapTHy CTpYKTYpy ooOnac-
Ti YTBOPIOIOTH MEPEIyCiM PO3WICHOBAHI JIECOBI PIBHUHU 3 YOPHO3EMaMHU
IMTUOOKUMHY Ta OIiA30JIEHUMH, SIPY>KHO-0AJIKOBI Ta TOPOOTipHI MICIIEBOCTI
3 epOJIOBAaHUMH CIpUMH TpyHTaMHU. [Ipupoonutl 3anosionux “Medobopu”
PO3MiIIeHHH TIepeBaskHO B Mekax ToBTpoBoi rpsinu. Haitbinsm momupeHi
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ny0oBo-rpadoBi sicu. HIIII “Ilodinbcoki Tosmpu 3HAXOMUTHCS Y MeXax
[punnHicTporcwkoro [omims [3, ¢. 56].

IHieniuno-ITodinpcokuii nicocmen. Y nanamapTHIA CTPYKTYpPi BUILISA-
€TBCSI PO3WICHOBAHE TOPOOTIp’sl 3 €pOJOBAHUMH CIpHUMH JTiICOBUMH TPYH-
TaMH, yOOBO-rpabOBUMHU 1 IPaOOBHUMH JIiCAMH, CYXOAUTbHUMH JTyKaMHU.
Tepuropis HIII “Ilisniune [lodinisa” HaNeKUTh A0 (Pi3UKO-reorpadiavHux
paiioniB Lomorop ta BopounskiB. HIIII “KpemeHneyvki copu’’ BUAIIAETHCS
CBOEPIIHICTIO TeoNoriyHO1 OynoBH, penbedy, pOCIMHHOTO 1 TBAPUHHOTO
CBITY, TOPOOTiPHUMH MiCLIEBOCTSIMH.

Ilpym-/[nicmposcvkuii_jnicocmen. Y nannmadTHIA CTPYKTypi JOMi-
HYIOTh aKyMYJISITUBHO-/ICHY/AIlIH1 JIECOB1 BUCOUYMHHU 3 CIPUMH 1 TEMHO-Ci-
PUMH JTICOBUMH TPYyHTaMH, 3aJHIIKaMH J1yO0BO-rpaboBHX, rpaboBuX i
OykoBux JiciB. HIII1 “/[nicmposcokuii kanvlion” — MOAUTBCHKAN BiIPI30K
JOJWHU piku JIHICTEep: HEMOBTOPHI MajbhOBHWYI JaHIIIA(TH, BETHYC3HA
KUTbKICTh OOTaHIYHUX, FCOJOTTYHUX Ta MAJCOHTOJIOTIYHUX MaM’SITOK MPH-
ponu. HIIII “Xomuncvkui” — KpyTOCXWian p. JIHICTep Ta MOHM33s HOTO
MIPaBOCTOPOHHIX IPHUTOK.

nicmposcvko-/Ininposcoka nicocmenoea npoginuia (kpait). Y cTpyk-
Typi JaHAmAadTiB IOMITHI 30HaJIbHI BIAMIHHOCTI, 1110 3HANILIO BiJOOpaskeH-
HSy TepUTOpialbHOMY PO3MoALi ¢izuko-reorpadiunux odnacreii [10, c. 88].

Dizuko-ceozpaiuni _oonacmi. Ilieniuno-Ilpudninposcokuit _nico-
cmen. Y nanama@THIA CTPYKTypi MepeBakaloTh ASHYAAIHHI XBUIISACTI Jie-
COBI PIBHUHHM 3 YOPHO3EMaMH IMTHOOKUMH MaJIOTYMYCHHUMH, (pparMenTamu
JyOOBHX JIiCIB.

Kuiscokuit _eucouunnuii _nicocmen. llepeBaxarounM BUAOM JIaH/-
madTiB € pO34ICHOBaHI JIECOBI PIBHMHMU 3 YOPHO3EMaMH THUIIOBHMH Ta
omigzoneHuMu. Y Kaniscokomy 13 npecTaBieH] JECOBI PIBHUHH 1 CHIIb-
HO PO3WICHOBAHI BUCOUYMHH Ta IX CXWJIH 3 IVIAMIOTMCIOKAISIMUA Ha FOp-
CHKO-KPEUIOBI OCHOBI, 3 sipaMH 1 OajKaMu, 3 CBITJIO-CIpUMH JIICOBUMH
TPYHTaMU IIiJ] Tpa0OBUMH Ji0OpOBaMH.

JlicoctenoBa wactuna HIIII «lonociiécokuily BKIOYAE IUITHKHA IIH-
POKOJIMCTSIHOTO JIiCy, Ham3amaBHy Tepacy JlHimpa, BKpPHUTY MepeBa)kKHO
COCHOBUMH Ta COCHOBO-I1yOOBUMH JIiCaMH, Ta JIiCO-OOJIOTHUNA KOMILJIEKC B
JonuHi p. Bira.

Ilpuonicmpogscovko-Ilodinscokuii nicocmen. OCHOBHUMH NaHAmadTa-
MH 00J7acTi € JECOBi BHCOYMHHU 1 CXHJIM 3 CIPHMHU JICOBUMH TPyHTaMH
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Ta OMiA30JCHUMH 4opHO3eMamu. IHodinbcoko-I1odysccokuit nicocmen.
VY nannmradTHIN CTPYKTYpi JOMIHYIOTH IPUPOJHO-AHTPOIIOTEHHI KOMILICK-
CH — XBWISCTI PO3WICHOBAHI JIECOBI BUCOYMHH 3 sipaMH 1 OajKamu, Bpiza-
HUMH JIO0 KPUCTAIIYHUX TIOPiM, AyOOBO-Ipa0OBUMH 1 IpaOOBHUMH JTiCAMHU.
Lenmpansno-IIpuoninposcbkuil gucouunHull aicocmen. Y J10arpuKyib-
TYPHHH TIepioj MaHyBaJIU JTy4HI Ta OCcTeHEeH] iyku. Cepel] CyqdacHHX JIaH -
madTiB NepeBakaloTh PO3WICHOBAHI TOPOMUCTI JIECOB] PIBHUHU 3 YOPHO3€-
MaMH OMi/I30JICHUMH 1 TEMHO-CIpUMHU JIICOBUMHU TPYHTAMH.
ITieoenno-Ilodinvcokuii  eucouunnuit nicocmen. Y nanamadTHINA
CTPYKTYpi 001acTi nepeBakaroTh BUCOUMHHI PIBHUHU 3 YOPHO3EMaMU TIIH-
OOKMMH MaJIOTYMYCHUMH, 3aJIUIIKAMH JICiB 3 Ay0a CKEJIbHOTO 1 3BHYaii-
Horo. Tepuropis HIII1 “Kapuenioxoge Ilodinns” po3TanioBaHa B Mexax
niBaeHHol yactuHU [limancbko-CaBpaHChKOTO (hi3MKO-TeorpadiqHOro pa-
fiony. XapakTepHa JOCUTH CKIIAaJHA TaHAMIAa(THA CTPYKTYpA.
Iigoenno-IlpuoHninpoecoKuil 6UCcOYUHHUL Aicocnen. Y NOarpuKyib-
TypHOMY JIaHAMAa(T] MaHyBaJIM JIY4HI cTenH. Bynu nommpeni a1y0oBi Jicu
Ha YOPHO3EeMax OMiI30JICHUX i JyOOBO-Ipa0OBi Ha CIpUX JIICOBUX TPYHTAX.

Jlisoodepericno-/Ininposcoka nicocmenosa nposinuia (kpait). Dizu-
Ko0-2e02paiuni oonacmi. Ilieniuno-/[Hinpogchkuii mepacoeo-pienunHu
aicocmen. OCHOBHUM BHJIOM JIaHAIIA(]TIB € TepacoBi Majo JPEHOBaHi piB-
HUHHU 3 YOPHO3eMaMH [TUOOKHMHU, JTyYHO-YOPHO3EMHUMH TPYHTaMH, IUIS-
MaMU COJIOHIIIB 1 cojoHYaKiB. [ynaucorut HIIII. OcHoBHi (3oHaybHI) JIK
MBHIYHOTO JIICOCTEMY (3MIIIIaHi JIICH, JTyYHi CTETIN ) TO€AHYIOTHCS 3 a30HAITb-
HUMH (3aIUIaBHI JIyKH, HU3UHHI 6070T1a). HIII “‘[upamuncoxuii”. Kopingi
MPUPOAHI JaHAMIAPTH BiACYTHI. 3aJHIIA€THCS BIAKPUTHM MUTAHHS, SKUMH
BOHU OyJIM TyT y joictopuuny enoxy. HI1I1 «binoozepcokuiiy HANCKHUTH 10
[pomiBchko-JlimsBCbKOTO (i3uKO-TeorpadiuHoro paiony (anmmadry).

Iligdenno-oninposcokuii _mepacogo-pienunnuii _icocmen. Ha Bu-
IOMY TIIICOMETPUYHOMY PIiBHI 3HAXOJSTHCS JICCOBI TEPACOBI PIBHUHU 3
MOTY)KHUMH MajO TYMYCHHMH YOPHO3EMaMH, JTYYHO-YOPHO3EMHUMH CO-
JIOHIFOBAaTHMHU TPYHTAMH i3 3aJMIIKAMHU 3JIAKOBO-PI3HOTPABHUX CTEIIIB.
HIIIT “Huosicnvocynvcvkuil” — €TajaoH YKpaiHChKOTO JaHamadTy y BUIVISAL
3alUIaBHUX JIYK 1 3apOCIIHUX OYEPETOM OOJIT, 3 THXUMH BOJHUMH IUIECaMU
HWKHBOI Teuii piuku Cyna [3, c. 126].

Iigniuno-Ilonmascekuit nicocmen. oHoBuMH JanAmadTaMu € Tyd-
HO-CTENOBI (PO3WICHOBAHI JIECOBI PIBHMHU 3 YOPHO3EMAaMHU ITTHOOKUMHU
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Maro TyMYCHHMH 1 OMI30JICHUMH). Y npupooHomy 3anogionuxy ‘"Muxaii-
Ji8CbKa yinuna” TPEICTABIICHI JIAHIA(TH PO3WICHOBAHUX 1 MOJIOTOXBH-
JISICTHX JICCOBUX PIBHUH 3 YOPHO3EMaMH IJTHOOKUMH MaJjio- 1 CepeIHbO Ty-
MyCHHUMH, ibpoamu [10, c. 114].

Temvmancokui HIIII po3milieHUi Ha MEX1 TPbOX JIaHAMAPTHUX 00-
nacreit ([TiBaiuno- i IliBaenHo-IlonTaBebkuit micocren, CyMCHKHIA BHCO-
guHHWUH Jicocten). o manamadtHoi obnacti [liBriuno-IlonTaBekkoro Ji-
COCTeIy BIJTHECEHO JTOJUHHO-PIYKOBI JaHAIAPTHI KOMIUIEKCH YapiBHOI y
HIDKHIH Teuil piuku bopomii.

Iligoenno-Ilonmaecovkuii nicocmen. Y nanamadrtHii cTpykTypi (oH
CTBOPIOIOTH JIy9HO-CTEIOBI JaHAmadgTu. @parMeHTapHO MOMIMPEH] IHPO-
kormcTssHO-micoBi JIK. [emomancoxuii HITI1 ipencTaBisie JOTHHHO-PIUKO-
Bi JIK wapiBHoi piukn Bopckim.

Cepeduvopociiicbka _nicocmenosea _nposinuia (kpaii). Dizuko-zeo-

2pachiuni oonacmi. CymMcbKuil gucoYuHHUN nicocmen. Y JanamaQTHIA
CTPYKTYPi JOMIHYIOTh JaHIIIa(QTH BUCOYHH Ta TX CXWJIIB 3 CIpUMH 1 TEM-

HO-CIPHMH JIICOBUMH TPYHTaMH, TI0OpOBaMH, spamu 1 Oayikamu. [embman-
cokuil HIIIT — BUCOYMHHI 1 CXMJIOBI JIAHAMA(DTH 3 CIPUMHU 1 TEMHO-CIPHUMHU
JIICOBUMH TPYHTaMH, ipaMu 1 OajaKamH.

Xapkiecokuili _gucouunnuil _aicocmen. Y MOpQOIOTiuHiil CTpyKTYypi
nma"amagpTHO! 00NacTi MepeBakaroTh CHIBHO PO3WICHOBAaHi, OCTaHIIE-
BO-TOPOUCTI, JIECOBI BUCOUYMHU 3 TUIIOBHMH MAJIOTYyMyCHMMHU YOPHO3EMa-
MU, CIpUMH JIiICOBUMH TPYHTaMH, 3 3aJUIIKAMH KICHOBO-ITHUIOBUX Ai0OpOB
[10, c. 120].

Jaanmadta HIII“Croboscancokuii” NpeACTaBICHI MAPOKUMH TLIa-
KOPHUMH ITUIATO, SIKi TAPMOHINHO MOEIHYIOTBCS 3 €IIEMEHTaMU PIYKOBHX
nonvH. HII “ominbuwianceki aicu’ BKIIOYAE IIATO KOPIHHOTO TPABOTO
oepera CiBepcrkoro JliHis, 3amiaBHy Ta 00pOBy Tepacu JIiBoro Oepera pid-
ku. HIIII “Jleopiuancokuii’” 3HAXOOUTHCSI HA MEXKI IBOX MPUPOTHHUX 30H —
JICOCTEITY i CTEITY, MEXKEIO SIKUX TYT € p. OCKil.

Cmenoea 3ona. Ilieniunocmenoga niozona. /Inicmpoecvko-/Ininpoe-
CcbKa_nigniynocmenosa npoginyia. JlanamapTHy CTPYKTYPY BHU3HAYAIOTh
naHImapTH PO3WICHOBAHUX CXIIIB JICCOBUX BHCOYHH 3 YOPHO3EMaMH 3BHU-
YaWHUMHU CEPETHBOTYMYCHUMH.

Dizuko-ceocpadhiuni _oonacmi. Cmenosi giopozu Ilenmpansvromon-

dascbkoi eucouunu. Haiibinpin xapaktepsi JaHamadTHI 0cOOIMBOCTI —
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3HAYHUH PO3BUTOK €PO3iHHNUX JOJTMHHO-O0ATKOBHX 1 IPY>KHHIX MiCIIEBOCTEA,
BHCOKA €POJIOBAHICTh MEKHUPIY.

Cmenosi giopozu ITodinscokoi eucouunu. OCHOBHI IPUPOIHI 0COOIH-
BOCTI — TapaJiejibHe MPOCTATaHHS PIYKOBUX JIOJNHUH, 1X 3HAYHA MIUPUHA 1
KopuTONoAiOHa opma.

Cmenogi giopozu Ilpudninpoecobkoi sucouunu. Y nanamadTHIA CTPyK-
Typl JOMIHYIOTH MICLIEBOCTI — BHUCOYMH IPH BOAOALIAX, FTOPOUCTI 1 XBH-
JISICT1; CXMJIOBI, €pO3iiiHi 1 CKeJSICTI; APYKHO-0aJIKOBI 1 JOJTMHHO-0AJIKOBI._

IIpupoonuii 3anogionux “‘€naneybkuti cmen’’ CTAHOBUTH COOOIO SIPYXK-
HO-0aJIKOBHI KOMIUIEKC. XapaKTepHOK O3HAKOK JaHAmAa(Ty € BUXO-
JIM BAITHSKiB, KOTPl MICISIMH yTBOPIOIOTH JOCHUTH BHCOKi 1 KPyTi CTiHKH.
HIIII “Benuxuii JIye” 3a penbepoM — HU3HUHHA, TOJOKHCTO XBIIISCTA JIe-
cOBa piBHHMHA HA MIBHOYI MPUAHIIPOBCHKOTO JiBoOepexoks [Ipuaopromop-
CBKO1 HU30BUHH.

Tepuropis HIII1 “Bysvkuti Iapd” 3HaxomuThest Ha Mexi [Togibepkoi i
[TpugHINpoBCHKOT BUCOYNH. HalioHaIEHUH MapK OXOIUTIOE KAaHBHOH PIUKO-
Bo1 gonunuu [liBnennoro byry Bijg ¢. Murist 10 cMT OJieKcaHIpiBKa, a TAKOK
KaHbMOHOMNOAIOH] JOIUIUBH.

Hisobepexcno-/Ininposcvko-Ilpuazoecvbka nigniunocmenosa npo-
ginyin. Y nanpamadTHIA CTPYKTYpi @hizuxo-zeozpaghiuni oonacmi Opins-
cbko-KonchbKulli HU306uHHUI chien BUJHE MICIE 3aiiMalOTh BOJOALIb-
HO-PIBHUHHI, TEPACOBI Ta 3aIljIaBHI, JOJMHHO-OAJIKOBI, APY>KHO-OANKOBI i
CXHJIOBI MICIIEBOCTI.

VY llninpoecvko-Opinbevkomy 113 nipeacTaBieHi TaHmadTH 3ariaBy i
nepIoi Hag3amIiaBHoi Tepacu JlHinpa, CHIBHO PO3WICHOBAHNX CXUIIB Jie-
COBHX BHCOUYHMH 3 YOPHO3EMaMH 3BUYafHIMH MaJIOTyMyCHUMH.

Ilpuazoscvkuii gucouunnuil cmen. BUIISIOTBCS MICIIEBOCTI: OCTaHIIE-
Bi NIPUBOJIOIUIBHI, MPUBOAOMIIBHI XBHIISCTI, IPY’KHO-0AJIKOBI, TIPHUIOIHH-
HI epo3iiHO-CXWIIOBI, TepacoBO-piuKkoBi 1 3ariasHi [13, c. 83]. Tepuropis
8i00inennsa YKpaincobkoeo cmenogo2o npupoono2o 3anogionuka ‘‘Kaw 'sami
Moeuny” — CHIBHO PO3WICHOBAaHA BHCOYHMHA 3 YOPHO3EMaMHU 3BHYAWHIMU
MaJio TyMYCHHMMHU, sIpaMU 1 0aJIkaMu, BPi3aHUMH B KPUCTAIYHI TOPOJIH.

Ilpuazoecokuii nuzogunnui cmen. OKpiM NPUBOAOAUIBHUX, €pO3iii-
HO-0aJIKOBHX, TPUIOIMHHO-CXUIIOBUX, TEPACHO-PIYKOBUX 1 3aIJIABHUX, TYT
PO3BHHYTI MICIIEBOCTI MOPCHKHUX Tepac, adpa3iitHO-Ipy>KHO-3CYBHUX IPHU-
MOpchKuX cxumiB [13, c. 85; 20, c. 539].
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Biooinenns Ykpaincvkoco cmenogoco npupoonozo 3anogionuka ‘‘Xo-
mymiscokuii cmen”. TlpencraBiieHi JecoBi piBHUHHM 3 YOPHO3EMaMH 3BU-
YalHUMH MaJlo TYMYCHUMH 1 MIIICIIIPHUMH B MOEHAHHI 3 JTYYHO-YOPHO-
3eMHUMH 1 iepHOBUMU. HIIII “Meomuda” ipeICTaBICHUH PO3TalyKEHOIO
MEpEeKEeI0 MPOTOK, TUPI, 03ep, JIMMAaHIB, 3aTOK; MPUPYCIOBUMHE 1 TpuOe-
PEKHIMU MacUBaMHU, JaryHaMH, KOCaMH.

loneuvka nigniunocmenosa nposinyiga. JlanamadTHa CTpPyKTypa
dizuko-zeozpaghiuni oonacmi Cmenogi 3axioni giopozu /loneubkoi euco-

YyHY BKITIOUAE BOAOALUIBHO-MIXKPIUKOBI, IPYKHO-0AJIKOB1, GAJIKOBO-10JIH1H-
Hi, CXMJIOBI, HaJ[3aIUIaBHO-TEPACOBI 1 3aruiaBHi MicueBocti. HIIIT“Ceami
Topu” penpe3eHTye CXUIOBO-BHCOUMHHI JIAaHAMAPTH 3 KPSUITHUMH BiJl-
CIIOHCHHSIMHU Ha KOpiHHMX cxmnax CiBepcpkoro JliHIs.

Honeuvkuii eucouunnui cmen. Bupazne wmicue y Mopdosorignii
CTPYKTYpi JaHamadTiB 00IaCTi CTAHOBIIATH JIOJIUHHO-0aTKOBI MiCIICBOCTI,
He3HauyHe — 3armiaBHi [10, ¢. 150-151].

VY gi0dinenni Jlyeancokozo cnmenogozo npupoonozo sanosionuxka “Ilpo-
sanbcvkull cnen’” TIPEACTABICHI KPYITHOTPSIIOBI CHIIBHO PO3YJICHOBAHI BU-
COYMHH 3 YOPHO3EMaMH i ICPHOBUMHU IICOCHIOBATUMH TPYHTAMH Ha aJIIOBIi
LIUIBHUX, KapOOHATHUX 1 Oe3kapOOHATHHUX TMOPILL.

3adoneuvko-/loncvka nigniunocmenoga npoginuisn. Dizuko-zeozpa-
Qiuni oonacmi. Cmapodinscvkuii cmen. JIoMiHy0Th €1a00 PO3WICHOBAHI

MICIIEBOCTI BUCOKHUX JIECOBHUX TE€PAc ACKIIBKOX PIBHIB 3 HOPHO3EMAaMH 3BU-
JalfHUMH CEpPEIHBO 1 MaJIo TYMYCHHUMH, a TAKOX MiCLIEBOCTI OOPOBHX Tepac.

Y giddinenni Jlyeancvkozo cmenosoeo npupooHoco 3anoGiOHUKA
“Cmpinvyiecokuti cmen TPEICTABICHI CIIIFHO PO3WICHOBAHI CXIIHN Jie-
COBHMX BHCOYMH 1 BHCOYMHHI PIBHUHM 3 YOPHO3EMaMH 3BHYAHHUMH Ma-
JIOTYMYyCHUMH, 3 spamu 1 Oankamu. Cmanuuno-Jlyeancvke 8i00ineHHs
(““Ipudinyiscoka 3aniaea’’) MpencTaBisae JaHAMAPTH 3aIUIABH 1 TEPIIOi
Ha/3amiaBHOi Tepacu CiBepcbkoro J{iHI, CHIIBHO PO3WICHOBAHUX CXITIB
JICCOBUX BHCOYHH.

HIIIT “Ceami [opu” penipe3eHTye janamadTy 3ariaBy i nepuoi Hajl-
3ar1aBHOI Tepacu jiBoro Oepera p. CiBepcekuii Joneus. HIIII “/lsopi-
uancekuil” BKIIOYAE 3amaaBy p. OcKill, gKa € eKOTOHOM MiX JIICOCTENOM 1
CTEMOM y MeXax MapKy.

Cepeduvocmenoga niozona. Ilpuuopnomopcvbka cepednvocmeno-
ga_npoginuin. Dizuxo-zeozpagiuni odnacmi. 3adnicmpoecoKuil HU30-
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SGUHHUIl CHIen CTaHOBUTH COOOK aKyMYJSTHBHY NPUMOPCHKY piBHUHY.
JlannmadTHI MicIIEBOCTi: NPUBOIOAIILHUX PIBHUH, JOJWHHO-OATKOBUX,
MIPHUIYHAHCHKUX TEPACOBUX, TyHAWCHKHUX 3aIUIABHUX 1 yHAHCHKUX JICIBTO-
Bo-1aBHEBHX [20, c. 487].

V_Iyuaiicbkomy iocghepromy 3anoeionuxy MpeCTaBICHI MIIIAHO-JIC-
COBI PIBHUHH 3 ICPHOBUMH TPYHTAMH i YOPHO3EMHUMH CJIA00TyMyCOBaHH-
MU TPYHTaMH; IPUMOPCHKI TaHTIAPTH TUMAHHO-MOPCHKHX COTOHYAKOBUX
piBHuH [10, c. 156]. HIIII “Ty3n06cbki numany” BUIIAETbCS YEPTyBAHHIM
CYXOIIJIBHUX CTEMOBHX MICLIEBOCTEH 3 akBaTopiaibHUMH [3, . 189].

Anicmpoecvko-by3vkuii nuzoeunnuii cmen. JlanamagpTHO-MOPQOI0-
T1YHY CTPYKTYpPY CKJIQJA0Th YPOUHIIa IPUBOLOAITEHUX PIBHUH 3 YOPHO3C-
MaMH TiBICHHUMH Majio TYMYCHHUMH Ha JICCOBUIHUX CYTIMHKAX, YPOUHIIA
JISITIOBI1aIbHO-CXMIIOBUX Mexupiu [10, ¢. 157].

by3vko-/Ininpoecokuii Hu30euHHUIl cmen. 3Ha4HI OOMIMPH 3aHMarOTh
3amaJUHHO-TIOOB] TUTaKOpH. B3MOBXK pPIYOK IMMPOKMMH IOJIOCAMH TAT-
HYTBhCS €po3iiHO-0akoBI MictieBocTi. Ha cxunax Tepacu [[Hinpa Ta 6aiok
1 IpUJICTIUX AUISHKAX Tuiakopy teputopii HIII1 “Kam aucovrka Ciu” nimpo-
KO MPE/ICTABICHI MIJMHHI JUISTHKA THITYAKOBO-KOBHJIOBHX CTEITIB.

Aninposcvko-Monouancokuil _nuszoeunnuy cmen. Y naHmmadTHIA
CTPYKTYpi 00JIaCTi IPOBiAHY POJIb BIAIPAIOTh JIECOBI PIBHUHH 3 YOPHO3€-
MaMH TiBICHHUMH MaJi0 TYMYCHUMH.

Cmenosi nigdenno-zaxioni cxuau Ilpuazoecvkoi gucouunu. Y nanpi-
madTHIH CTPYKTypi MPEICTaBICHI CEPEIHBOCTENOBI AaHAJIOTH BCIX Mic-
1eBocTel miBHIYHUX [IpHa3oBCHKHUX CTENIiB — BiJl BUCOUMHHHUX OCTaHIIC-
BO-BOJIOJIUTBHUX J10 TipuMopchkux [10, ¢. 163—164]. [Ipuazoscoxu HIIIT
BKITIOYAE JIOBOJII PI3HOMAHITHI JJaHIIa(THI KOMITICKCH: TPUMOPCHKI KOCH,
y30epeiKs, 3HAUHI 32 TUIOMICI0 CYXOIIIbHI JIIJITHKY y 3aIu1aBax pidok, rJia-
KOpHI Ha3eMHI JUISHKH Ta iH.

Cyxocmenosa (nigdennocmenosa) niozona. IIpuuopnomop-
cvko-IIpuazoscbka _cyxocmenosa _npoginuin. Dizuxo-zeozpagiunii
obnacmi Ilpumopcbk020 HU306UHHO20 CHIERY BIIACTUBI JIBa BUIM JIaH]I-
madTiB: JECOBI PIBHHHH 3 YOPHO3EMaMU TIBACHHUMHE COJIOHI[IOBATUMU B
KOMIUIEKC 3 TEMHO-KaIlITAHOBUMH COJIOHIIOBaTUMHU IPYHTAMH 1 cJ1a00 Jipe-
HOBaHi JIECOB1 PiBHUHU 3 MTOJAMHU.

Jlanmmadrtha cTpykrypa Husrcnso0ninposecbkozo mepacoso-oens-
moeo20 cmeny (Onewiwia) — 11e TEPACOBI MIIAHO-JIECOBI PIBHUHU 3 TEM-
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HO-KaIITAHOBUMH 1 KaIlITAHOBUMH TPYHTaMHM; TEPACOBI 1 JaBHHOIEIHTOBI
ropOucTi minjaHi piBHHHH 3 JTyO0BO-Oepe30BUMH 1 OEpE30BHMH KOJIKA-
MH; 3aIljIaBHI Ta octermHeHi ayku [10, c. 168—169]. YV Yopromopcvrkomy
biocghepromy 3an06ionuKy PEJICTABICHI MIIIAHO-JIECOBI PIBHUHH 3 Jiep-
HOBHMH TPYHTaMH 1 YOPHO3CMHHMHU CIa0OTyMyCOBAaHHUMH TPYHTaMH;
MPUMOPCHKI JIAHAMA(PTH JIMMAHHO-MOPCHKHX COJOHYAKOBUX pPIBHUH,
KOCH 1 OCTPOBH.

HIII “Onewkiscvki nicku” NpeACTaBisie€ YHIKAIbHUNA JTaHamadT mnca-
MO(ITHUX Pi3HOTPABHO-AEPHUHHO-3]IAKOBUX CTEIIB, MIMIAHUX AIOH (Kydy-
Typ) Ta JUCTSHUX TaKiB y MIKKYUYTYPHUX 3HIDKCHHSX. HITIT “"Huorcnbo-
OHinposcvkuli” BKIIOYA€ TUIOBI Ta PiAKICHI yrpyNOBaHHS 3aIlJIaBHUX JICIB,
OOJIIT, JIYK, MIAHUX CTEMIB, CTEIIOBUX CXUIIIB PIYKOBOT JIOIMHH Ta OaJoK.

Hns nanmmadrroi crpykrypu HIIII “binobepescocs Ceamocnasa’ Xa-
pakTepHi 3aryiaBHi, TepacoBi Ta JIaBHLOJCIHTOBI TOPOUCTI MilllaHi Ta MpH-
MOpPCBKI OeperoBi rajoreHHi piBHUHU. Teputopis HIIII “/lcapuneau” 3a
TeHE3HCOM (KOCa-OCTPIB) € THIIOBOK aKyMYJISITHBHOIO (hOpMOIO OeperoBo-
ro penbedy [3, c. 201].

VY nanpmadTHii cTpykTypi Ipucusacsko-Ilpuazoscekoco Hu3oeun-
H020 cmeny TOIOBHY POJIb BiAIrparoTh JecOBi c¢1abo IpeHOBaHI piBHU-
HU 3 TEMHO-KAIITAHOBUMH 1 KAIITAHOBHMHU COJIOHIIOBATUMH TPYHTaMU
[10, c. 170-173].

VY biocghepromy 3anosionuxy “Ackania-Hoea” im. D.E. Danvy-Deiina
MIPEACTaBICHI c1abo APCHOBAHI JICCOBI PIBHIHHU 3 YOPHO3EMaMH IiBJCHHU-
MU COJIOHITIOBaTHMU. Teputopis [lpuasoscvkoeo HIIII BKIOUae pi3HOMA-
HiTHI JIK: mpuMopchKi KocH, y30epeiks, 3HauHi 3a IJIOMICI0 CYXOMiIbHI
JTUISHKH Y 3aIulaBax pidyoK, TUTAKOPHI Ha3eMHI MIJSHKU TOIIO. A3060-Cu-
sacvkuu HITII ipeicTaBIeHNH MTepeBa)KHO MIM[AHO-JIECOBUMHU PIBHUHAMH 3
JICPHOBUMH 1 YOPHO3EMHUMH CJIa00 TYMYCHHMH TPYHTAMH.

Kpumcvka cmenosea npoginuiz. Y nanamaTHIA CTPYKTYpi ghizuxo-ze-

ozpaghiunoi oonacmi Kpumcoko-IlpucusacoKuii HU306UHHUIL CHIEN Tie-
PEBaXKAIOTh JAryHHO-IPUOEPEkKHI HAIMIBITYCTE I HA KAIITAHOBHX 1 JIYUHUX

COJIOHIIOBAaTUX TPYyHTaX, NEePECUnu, Kocu. Asz060-Cusacvkuti HIIII nipen-
CTaBJICHUIl OCTPOBaMU 3 CIA00PO3BUHEHUMH JIEPHOBO-YOPHO3EMHUMH CO-
JIOHYaKyBaTUMUH IPYHTaMH 1 coJloHUakamu [3, c. 214].

JlangmadtHi 0ocobmmuBocTi TapXanKymcbko20 6UCOYUNIO20 CHEny —
MiJHSTTS BOMOJUTBHUX MICIIEBOCTEH, XBIWIIACTHH peibed, M KUK Kiimar
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tomo [10, c. 176—178]. HIIII “Yapisua casams”’ penpe3eHTy€e TUTIOBI Ta
VHIKaJIbHI, CTEIOBI 1 MPUMOPCHKI MPUPOIHI KOMILIEKCH ITBHIYHO-3aX1THO-
ro y30epexoks HopHOTo Mopsl.

VY napgmadrHiil cTpykTypi Llenmpansno-Kpumcokozo nuzosunnozo
cHieny TICPEBAKAIOTh JaHAMA(TH JIECOBUX PIBHHH 3 YOPHO3EMaMH Mallo
rymycHUMH kapOoHaraumu [ 10, c. 178].

Kepuencokuii 2opoucmuii cmen Mop@oJoriuyHo BUIVISIAE SK MAcMO-
BO-ropOucTa piBHuHa [5, c. 345].

Kazanmuncexui 113 (Muc Kasantum). 30BHIIIHS 4acTUHA MHCY Mae
BUIJISI]] KaM’ STHECTOTO MiJIBUILIEHHS. beperopa miHis momepeskaHa rpora-
MU. Onykcokutl 113 Britodae ropy OmnyK — IIIOCKOBEPIIMHHE JTaHAmad-
THE TIiJHATTS, CKJIaJieHe pu(OBUMHU BalHSIKaMH, 3 TepacaMH Ha CXHJIaX,
YPBHIIIAMH.

Kapnamcuoka zipcoka ghizuxo-zeozpagiuna kpaina. Yxpaincwki Kapma-
TH TIOJUIAIOTHCS Ha TUsITh JaHamadTaux obmacred (Ilepenkapnarts, 00-
nactb 3oBHIMHIX Kapmat, BogoninsHo-BepxoBuHchka 06nacth, [TogoHuH-
cpKo-YopHoripchka obnacts, oomacts Bynkaniganx Kapnar, 3akapmarceka
HU30BHHHA 00macTh) [20, c. 421].

Ilepeoxkapnamms. Y nanmmaTHIA CTPYKTYypl NEpeBaXKarOTh HHU3BKO
TepacoBi €nabo IPEHOBaHI PIBHUHU 3 IICHOBUMHU ACPHOBUMH 1 JIEPHO-
BO-ITIJI30JIUCTUMHU TIOBEPXHEBO-OITICEHUMHU T'PyHTaMH, TyOOBHMHU 1 Jy0o-
BO-Trpa0OBHMHU JTiCaMH; BUCOKO TEPAcOBi PIBHUHU 3 JEPHOBUMH OIi/30J1€-
HuMmu rpyHramu [11, c. 156].

Hns tepuropii [amuyvkoeo HIIII na mpaBoOepexoki mictpa Xa-
paxTepHi JaHmmaTH TepacoBaHWX Mexupid pik Jlimaums i buctpuns
[20, c. 456]. ¥V mexax [lepenkapmarTs po3MilieHa NEpeAripHa 4acTHHA
A “Tyyynowuna” (IloxyTepke [lepenkapmarts). Buminsarors iHauBiTy-
aspHi TanamadTy: 3anpytcebkuid, KociBehkuit, Ileuenizkuuchkuit, Ciodomna
Pynrypcpkuii 1 OcnaBebkuii [12, ¢. 161-168].

3osniwni Kapnamu. llepeBaxaroTh HHU3BKO- 1 CEpEeIHBOTIPHI JIAH[-
wadru. Bunpinsaiors nigobnacti: Beckunceko-I'opranceky 1 [lokyTcbko-
ByxoBuHchki Kapnaru.

CBoepinHi 1 pi3HOMaHITHI JangmadTHI Kommiuekcu [13 “Iopeanu’.
(xaM’siHI PO3CHUIUIA — KYPYMH, 3 COCHOIO KEJPOBOIO). 3HAUHY YaCTUHY
HIIIT “boiikiswuna” 3aliMatOTh JTICOBI MaCHUBH, NMEPEBAYKHO 3 sUTUII 011101,
cmepeku. HITI1 “Croniscoki beckudu” — cepeHBOTIPHI CHIIBHO PO3YJICHO-
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BaHi JIaHIAPTH 3 CMEPEKOBUMH, CMEPEKOBO-SUTHIIEBO-OYKOBUMH 1 SITUIIC-
BO-CMEPEKOBO-OyKkoBUMH Jricamu [16, ¢. 139].

VY wmexax manmmadTie [opraH po3milieHa dYacTHHA TEPHUTOPIi
HIII “Cunesup”. 1le 3oBHinmHi, adbo ITpuBomonineHi [opranu. Y nannu-
madTHii migodnacti 3oBHimmHix Kapnar (Cxkubosi Kaprnary) 3HaX0IHUTh-
csl miBHIYHA Teputopis Kapnamcokoeo HIIII. Haiibinpmry rmiomry 3aiimae
MICIIEBICTh KPYTOCXWJIOBOTO JIICUCTOTO cepenuborip’s [8, c. 91-94].
3a A. Menbuukom (1999), ripceka wactuna HIIII “Iyyyrvwuna” 3HaX0-
auThest y Mexax Husbkoripao-ckn6oBoi i CepenHbOTripHO-CKHO0BOI 00-
nactedd ['ipchbKOKapmarchbkoro OKpyry. HayiowanbHuii npupoouuii napk
“Cunvocopa’” CTBOPEHO 3aa7s 30epEKEHHS, BIITBOPEHHS 1 peKpearliitHo-
r0 BUKOPUCTAHHS TUIIOBUX Ta YHIKAIBHUX JAHAIIA()THUX KOMIUICKCIB Tip-
chKOro MacuBy [opraH.

HII “Buoicnuyvkuii” po3ramoBanuil y manmmadTHiNA minodnacti by-
koBUHCHKHX Kapmart, Ha beperomercbkoMy HU3bKOTip’i. JlanamadTHe pi3-
HOMAaHITTS NMapKy BU3HAYAETHCS HAICKHICTIO /10 OaceiHiB pidok Yepemorn
ta Ciper.

Bododinvno-Bepxosuncvki Kapnamu. Y wmexax Bonosenbko-Mi-
KripcbKkoi BepxoBUHHM (Mixkripcbkoro ta CHHEBHUPCHKOro jaHamadris)
3HaxonuThes yactuHa HIIII “Cunesup’. 1le BepxHS 4acTUHA BOA0300pY
p. Tepeobmi 3 ozepom CuneBup. Jo uiei nanamadTHOI 001aCcTi BiTHOCUTH-
cst cxinHa yactuHa Yorcancovkoeo HIIIT [19, c. 81-82]. Tyt 36epernucs Bu-
COKOTIPOJYKTHBHI SBOPOBi Oy4nHH, OyKOBO-sUTHIIEBI JIICH Ta mpaiicu. B
o0JiacTi 3HaxXomUThCs cepelnHs yactuHa Kapnamcvkoeco HIIII — yacTtruHa
paiiony BepxoBuHCchKO-IlyTHIIbCEKOTO HH3BKOTIp’s. TyT BHIUIAIOTH JBi
JaHAMAaTHI MICIIEBOCTI — ITOJIOTOCXHMIIOBE HU3BKOTIP Sl 1 TepaCOBaHUX Pid-
KOBUX JOJIUH.

Hononuncoko-Yopuozipcoki Kapnamu. Cunosenbko-HYopHoripcbka
ninsgaka Kapnamcewkozo 6iocgheprozo 3anosionuxa. YXUBOIUCHI MICLIEBO-
CTi TPCHKHX YIICIWH MAIOTh OCOOIHBY €CTETHYHY Kpacy B JoiuHi p. Hop-
Ha Tuca (Bin fcuni no PaxoBa), y BepxiB’sax p. bina Tuca. Ha tepuropii
Jly>kaHChKO- YTONbChKOT TUISHKK 3aroOBiAHUKA 30epiratoTbcs HaOiIbIII B
€BpOMI 3aIHIIKH YHIKaIbHUX OyKOBUX MPANICiB.

Y Yopnoripeskiit migo6macti Ilomonuacsko-Yopaoripeskux Kapnar
Kapnamcoxu HIIII 3aiimae yactuHy CBUIO0BEIbKO-HYOPHOTIPCHKOTO pa-
Hony [8, c. 91-94]. XapakTepHe TO€HAHHS CePEeTHBOTIPCHKOI KPYTOCXH-
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JIOBOT JIICUCTOT MICIIEBOCTI, TOJIOHUHCHKUX CYOANBIIIHCHKUX 1 aJIbIIIHCHKUX
MICLIEBOCTEIA.

HIIII “Bepxosuncbkuii” 3HaXOJUTHCS HA OCHOBHOMY BOJOILT YKpaiH-
cpkux Kapnar i oxoruiroe HaiiBuINI BepiHr YWBUMHO-I pUHSABCHKUX Tip.
Brirouae BepXxoBHHChKE TTOHMKEHHS 1 4acTKOBO YOpHOTIpChKUN XpelerT.
Jo INonouuHchko-YopHOTipehKoi NanamadTHOT o6nacti (paiion ITTomoHu-
HU PiBHOT) BiIHOCUTKCS 3aXiJiHA 1 IEHTPaAJIbHA YaCTUHU Yoicancvkozo HIITT
(cepennboripui nangmadpTh) [19, c. 78].

Paxiecvko-Husuuncoki Kapnamu € 4acTHHOI0 MapaMOpOCHKOTO Ma-
cuBy. MapamMopochKkuii BHJ NaHAMA(TIB CKIagae “KaprnarchbKe BHCOKO-
rip s». TyT 3HaxoauThCst MapaMopockka JinsHka Kapnamcbkozo biocgep-
HO20 3anosionuka. PaxiBcbko-Ky3ilichKa JiNITHKa 3aM10B1IHAKA 3aX0AUTh Ha
TepuTopito PocomkiBcekoro nanamadTy, IKUM y penbedi mpeacTaBieHui
MOETHAHHSAM MDKPIYKOBHUX TUIAKOPIB 3 KPYTOCXHUIOBUM HU3BKOTIP SIM.

HIIII “Bepxosuncekuti” 9acTKOBO BKII04ae ropu Yusuwmau. Bimb-
mra yacTuHa YMBYMHCHKOTO XpeOTa BXOMUTH O 3allOBITHOI 30HU IMapKYy.
HIIII “Yepemocvbkuii” CKITaNa€ThCs 3 TPhOX OCHOBHUX MAcHUBIB: SIpOBHUIlb-
ko-HopHoinbchkuii, Makcumenbkuii, Pakosa-11lypmun [4, c. 29-36].

VY nanpmadTHOMY BinHOUICHHI Bynkaniuni Kapnamu tipencrapieHi
HU3BKOTIPHUMH 1 CEpeAHbOTIpHUMHU JaHamadraMu 3 1y00BO-OyKOBUMH 1
OykoBUMH JicaMu Ha OyposzeMHUX TpyHTax. HIIII “3auaposanuti kpau’
3HAXOAUTBCA y MeXKax ByIKaHIUYHMX JaHAmagTiB (xp. Benukuit [lin), Ha
cxunax I. Byxxopu.

3akapnamcoka Huzoeuna. IlepeBaxaroTh JaHAMAPTH HU3BKOTEPACO-
BHX €1a00 APEHOBAHUX PIBHUH 3 TyOOBMMH i YOPHOBIIBXOBHUMH JicCaMH,
BTOPUHHUMU OCTEITHCHUMU JTyKamu. B obnacti Kapnamcovkuii 6iocgepruii
3an06iOHUK BKITFOYAE JIIITHKY 3TaciIMX BYJIKaHIB, HUHI 3aKa3HUKIB 3aI0BiI-
Huka — “lOmniBchka ropa” 1 “HopHa ropa”, a Takoxk “/loiwHy Hapuucis” —
IUITHKY 3aIUIaBH P. XyCTEIb.

Kpumcoka zipcoka ¢pizuxo-ceocpagpiuna kpaina. Y nanmmapTHOMY
BiJTHOILICHHI TYT BUAULIIOTH TPH (bi3uKo-TeorpadiuHi 00macTi.

Ilepedzipcokuii nicocmen. Y nanamadTHIA CTPYKTypi MepeBaXkaroTh
KyeCTOBI BUIIOJIOXKEHI I'PSA/IN; KyeCTOBI pO3WICHOBAHI IPsiAN MijJ TyOOBUMHU
JicaMu 1 IyYHUMH CTEIIaMU; KYECTOBI PO34JICHOBAHI PN 3 KOPUIHEBUMHU
nIeOCHIOBATUMHU TPYHTAMH, IMUOISIKOBUME 3apOCTSAMHU, I'PaOMHHUKOBUMHU
nIibpoBaMu.
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Tonosna 2ipcvko-nyuno-nicosa 2pada. B odmacti po3MillieHi npupooni
sanoeionuxu: Kpumcekuii, SInTHHCHKHN Tipchbko-iicoBuil, Kapanaspkuid.

3Hauny oy Kpumcbkoeo [13 3aiiMaioTh TaHAMAPTHI KOMIUIEKCH CTe-
TIOBI, JIY4HI 1 TOMUISPIB. Aumuncokutl 2ipcoko-nicoguti 113 — nanamadTHI
KOMIIJICKCH CTEMOBI, JIyuHi 1 ToMusIpiB. Kapadaszvkuii npupoonuti 3anogio-
HUK — TIPCHKO-JIyYHO-JIICOBI JIaH A TH.

Kpuwcoke nigdennobdepexcnue cyocepedzemnomop’s. CBOEPITHOCTI
nmaggmadTaM 00JacTi HaAAIOTh BYNKAHIYHI HU3BKOTIP'S 3 KOPUIHEBUMHU
IeOCHIOBaTUMH TPYHTAMH, KCEPOPITHUMH PO3PIIKCHUMH SUTiBIICBO-Tpa-
OMHHUKOBHMH Ta JyOOBHMHM JicaMH, SIKI HAMITOBHIIIEC MPEJCTABICHI Y
Kapaoasekomy 113. Y 113 “"Muc Mapmsan’ niepeBaxaloTb MyXHAcTOLyOOBI
JIICH T PiJIKOTiCCS.

6. BucHoBku

HanzBuuaiino Garate jaHamadTHe pi3HOMAHITTS TEPUTOPIM MpUpOI-
HO-3aI0B1IHOro GoHAY YKpaiHU NpeAcTaBieHe sIK MpChbKUMHU TaK 1 piIBHUH-
HUMH JIAHAIIA() THIMA KOMIUIEKCAMHU.

Amnani3 nanamadTHO-PEriOHANBHOTO PO3NOALUTY IPUPOTHO-3aM0OBITHIX
TepuTOpiii Halikpalue 3/1ICHIOBaTH HAa OCHOBI iICHYI0UO{ CXeMH (Di3UKO-TeO-
rpagiuHOro (IPUPOAHOTO) paiOHyBaHHS TEPUTOPIi YKpaiHH.

HepiBHomipHmii (BunankoBuil) i cmabo pempe3eHTaTOBaHWN PO3IMOALNT
MIPUPOJIHO-3AMOBITHIX TEPUTOPid YKpaiHM BIJTIOBITHO 0 CXeMH ii (i3H-
KO-TeorpadiqHOro paiiloHyBaHHS Ha CHOTOJHI € HETaTHBHOIO OCOOJIMBICTIO
Mmepexi [13dD. To6To crocTepiraeThes SBHa HE30HAIbHA MPEACTABICHICTh
JAHAMAPTHOTO 1 010THYHOTO PI3HOMAHITTS B IPUPOIOOXOPOHHHUX 00’ €KTaX
(izuKo-reorpadiuHUX PErioOHIB.

HaiicknanHima curtyaris yepe3 Maily YacTKy 3allOBIIHOCTI Ha TaHUUN
yac CKJanacsi y LEHTpallbHOMY IpaBoOepexoki [IHIpa, B CEepeAHbOMY
cremy, y crenoBoro Kpumy. [liBaeHHa 4acTHHA CTENOBOI 30HU MPEICTAB-
JieHa B Mepexki MPUPOAOOXOPOHHUX TEpUTOPii c1ado. BiamosigHo, 1i peri-
OHU NOTPEOYIOTh HAWOIBIIOT IPUPOJOOXOPOHHOI YBaru i TypOOTH.

Oco0nMMBOCTI CYYacHOTO TEPUTOPiaIbHOTO po3moainy TepeHiB 13D
CJIiZT BPaXOBYBaTH y MPHUPOIOOXOPOHHOMY IUTAHYBaHHI (CTBOPEHHI 1 pO3-
MIMPEHH] TaKUX TEPEHIB).
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SLACTIVISM IN UKRAINIAN INTERNET PRACTICES
CJAKTHUBI3M B YKPATHCHbKUX IHTEPHET MPAKTUKAX

Romana Myshok'
Larysa Klymanska’

DOI: https://doi.org/10.30525/978-9934-26-151-0-42

Abstract. This work is devoted to the study of the concept of «slactivism»
in Ukrainian and foreign scientific discourse. The main purpose of this
work was to clarify the directions of interpretation of slactivism and the
definition of characteristics to identify its manifestations in the practices
of Internet users, including Ukrainian citizens. As a result of the analysis
of scientific works two directions of slactivism research were defined:
positive and negative. At the heart of this opinions polarization is the
consideration by scientists of the results of users behavior and its impact
on the regulation of socio-political problems of society. It has been found
that slactivism is a form of behavior of Internet users that not have or do
not have a significant impact on the regulation of socially important issues.
Slactivism on the scale of socio-political Internet behavior was located in
the middle between activity (effective behavior) and passivity (inaction).
Activities on the Internet in the framework of this form of socio-political
Internet behavior are defined as simple and uncomplicated, in particular,
«likesy, reposts, subscriptions to events on social networks, watching
videos and other. In order to structure these manifestations of behavior,
the forms of slactivism were analyzed: clictivism, charitable slactivism,
political slactivism and sympathy slactivism. In the context of this typology,
another form of slactivism has been added, which is associated with Internet
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communication — communicative slactivism. In order to solve the tasks of
the study were identified the indicators that allow to interpret slactivism in
the behavior of Internet users, as well as to distinguish it from activity on
the Internet. Such characteristics are: resource provision of online behavior;
legitimacy of behavior on the Internet; the presence of the goal and the level
of its achievement; level of civic culture and digital literacy; motivation
to behave on the Internet; solidarity of online behavior; the identity of the
user who exhibits the behavior; the specifics of the reward for the behavior;
availability of an Internet campaign to mobilize citizens; the degree of risk
of behavior on the Internet. Existing studies in Ukraine that directly related
to or were related to the issue of slactivism were analyzed. It was found
that the issue of slactivism is practically not considered in the Ukrainian
scientific discourse, there is no theoretical and practical basis for the proper
definition of this phenomenon in the context of the Ukrainian virtual space.

1. Beryn

31 CTPIMKHAM PO3BUTKOM Cy4YacHHX 1H(GOPMAIIHHUX TEXHOIOT1IH MOCH-
JIOETHCS IXHIA BIUIMB HA JKUTTS JIIONUHH, TPOMAJH, CYCIIUIbCTBA. ToMy
JOCITI/PKEHHS POJIi CydacHHUX 1H(OpPMAaLiHHUX TEXHOJIOTIH y KUTTENIsAb-
HOCTI CYCIIJIbCTBA CTAIOTh BCE OLJIbII aKTyaJIbHUMH Ta HEOOX1AHUMHU.

Ille 3 mouarky iCHYBaHHS IHTEpPHETY HAayKOBLI 3a3HA4yalli HE TUIBKU
TUTFOCH PO3BUTKY TaKWX TEXHOJOTI, ale W aKTHBHO MiJJaBald KPUTHUII
ixHe BceOiuHEe Ta HAJAaKTHBHE 3aCTOCYBaHHS. SIKIO KOJMCH IHTEPHET Ta
IHII TEXHOJIOT1] HIOM BKIMHIOBAIUCH B JKUTTS JFOJIMHH, TO Cy4YacHi TOKO-
JHHS 3pOCTAIOTh B IXHHOMY CEPEIOBHIII, HE YSIBISIOUM BXKE JKUTTSI 0€3
HUX. 3apa3, pI3HOMAHITTA iH(OPMAIIHO-KOMYHIKATUBHUX TEXHOJIOTIN
JTO3BOJISIE iM BIIIrpaBaTH POJIb MPAKTUYHO Yy Oy/Ib-sAKil cdepi CyCriIbHUX
B3a€MHH. BianoBigHo Taki TeHAeHNI] BIUIMBAIOTHL HA OCOOIUBOCTI KUTTE-
IUSUTBHOCTI JIIONEH, HAaIouM TOCTYI A0 BEIUKOTO CHEKTPY IPAaKTHK, II0
paHillle CKJIaIHO Peaji30BYBAIUCH a00 K He OyJIM TOCTYITHI B3arali.

Ha wnaiibinpiry yBary 3aciyroBYIOTb, WMOBIPHO, MPAaKTHKU iHTEp-
HET-MOBEIHKM COLiaJbHO-TIONITUYHOTO CHPSAMYBaHHS. AJUKE Taki Hpak-
TUKA MOXYTb BiNIrpaBaTH CYTTEBY POJIb Y PO3BUTKY TI'POMAISHCHKOTO
cycminbcTBa. HaykoBIii 10BOSII KPUTHYHO CHOTOAHI OLIHIOIOTH MOTEHIIAN
Takoi MOBEMIHKH. 3 OIHOTO OOKY, HAroJONIYEThCs Ha €(hEeKTUBHOCTI 3aCTO-
CYBaHHS Cy4acHUX 1HPOPMALIHHUX TEXHOIOTIH y COMiaTbHO-TIOITHYHOMY
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XKHUTTI. 3aCTOCYBaHHS IHCTHTYIIaNi30BaHUX IHCTPYMEHTIB EJIEKTPOHHOI
JIEMOKparii, MUTTEBOTO MOIIMPEHHS 1H(QOpMAIIii, T03BOJISIOTH IEPECITHOMY
TpOMaJTHIHY OpaTé y4acThb B ACP/KaBOTBOPUHX IpoIiecax, OyTH aKTHBHUM
y 3/1iCHEHHI IHTEPHET-TTOBEIIHKH.

3 iHIIOr0 OOKY, 3aCTOCYBaHHS IHTEPHET-TEXHOIOTIH JUTsl TaKUX LiJICH
CTBOPIOE CHTYAIIi0, B Kii Taka IHTEPHET-TIOBEIHKA TPOMAISIH HE TIPOCTO
HE BHOCHUTH MO3UTHUBHUX PE3YJIBTATIB, aJle W IIKOIUTh TPaAULiiHUM (Hop-
MaM TPOMAJISTHCHKOI aKTUBHOCTI. Taky MOBEIIHKY B HAyKOBOMY AHMCKYpCi
HA3MBAIOTh CIAKTHUBI3MOM.

B VYkpaiHi nuTaHHAM COLIANbHO-TIONITHYHOI IHTEPHET-TNIOBEAIHKH,
KOHKpETHiIe i akTUBHOI (pOpPMOIO, 3aifMA€TBCS IMIMPOKE KOJO COIONO0-
T'iB, HOMITONOTIB, HAYKOBIIB B Taly3i CKOHOMIYHUX HayK. [IpoTe muTaHHS
CJIAKTUBI3MY 3JIMIIAETHCS MPAKTHYHO 1032 MeXaMH yBaru BueHuX. Cepen
HEBEJIMKOTO YHCJIa YKPATHCHKUX JOCIIHUKIB MOXHA Ha3BaTH TOJIITOJNO-
riB A. Slnuenka, 0. Kokapuy, T. XiiBHIOK, SIKi PO3IVISIIAIH CIIAKTHBI3M B
pakypci nmoJiTHYHOI y4dacTi, Ta comionora O. 'ya3eHko, sika mpoaHaizy-
BaJjia CIAKTURBI3M K (hOpMy colliaibHOT aKTUBHOCTI. A. Martiitunk, M. Mop-
JIOBEIb Y CBOIX JIUCEPTAIIMHUX TOCIIPKEHHIX X0U 1 MOOIKHO, aje BUKO-
PHCTOBYBAJIA TEPMiH «CIAKTUBI3MY» JUIS TIO3HAYCHHS HETaTUBHOI CTOPOHH
MOJITUYHOTO aKTUBI3My OHJIANH. J[eTambHINIOr0 TEOPETUKO-IIPUKIIATHOTO
po3misiay HaOyIlo e MUTaHHS cepe]l IHO3eMHHUX HAYKOBIIIB, 30KpeMa B Ipa-
X pociiicekux nocninHukiB B. Tpunbosoi, C. ViikiHa, sIKi JOCTIIKY-
BaJIM COIIaJIbHUIA aCIIEKT CIaKTHBI3MY, 1, 30kpema, B mpaisix: M. docrepa,
E. Xeneci, b. bnankenmin, A. Ctroapta, . Kpicrencen, M. batiep, E. Yoy,
. Xcy, E. Epaon, M. Cxkopika. €. Mopo3zosa, C. Bi, K. /I>xorc. OnHo3HAY-
HOIO TEPEeBAro0 HarpaloBaHb [IMX HAYKOBIIB € Te, IO OUIBIIICTh 3 HUX
MKPIILTIOITE TEOPETUYHI BUCHOBKH NMPAKTHYHUMHA JTOCITiKeHHSIMA. L1
JOCIIKEHHS OYIyTh KOPUCHUMH JUTSI TPAKTYBaHHSI TIOHSTTS «CIAKTHBI3M»,
aje TXHIA TeMaTHYHUN Ta PErioHAIbHUI XapakTep He JO3BOJISIE MOBHICTIO
MePEHEeCTH BUCHOBKYU WX JOCIIIPKCHb B KOHTEKCT YKPaiHCHKOTO BIpTyallb-
HOTO CEpeI0BUIIA.

Tomy mety 1i€l poOOTH MOXKHA COPMYIIOBATH TaK: B pe3ysbTaTi aHa-
Ji3y HAyKOBOI JITEpaTypu BU3HAYMTH HAMPSIMKU JOCITIHKCHHS MOHSATTS
«CJTAKTUBI3M», 3’4CYBaTU CTAaTyC TAKUX JOCITIDKEHb B YKPATHCHKiM Hayli
Ta BHUOKPEMUTH IHAWKATOPHU, SKi JOMOMOXYTh BHSIBISITH IOBEAIHKY
CIIaKTHBICTA.
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OCHOBHMMH MaTepiajaMu y Hamrii po6oti OymyTs HayKoBi MyOmikarii
JIOCITIJTHUKIB, TPUCBSIUEHI TpoOieMaM CIIaKTHUBI3MY, EMITIpUYHI JTOCIi-
JKEHHS, SIKI TOPKAIOTHCSI ILOTO TOHATTS a00 OHJIAHH-TTOBEIHKH B IIJIOMY.
BinmnosinHo, Oy/lyTh BUKOPHUCTOBYBATHCS 3arajbHOHAYKOBI METOIM aHATI3Y,
CUHTE3Y, MOPIBHSIHHS.

2. HanpsiMKH T0C/Ti/T>KEeHHSI CJIAKTUBI3MY

[TOHATTS CIAKTUBI3MY Y)KUBAETHCSA B CYYaCHOMY YKPaiHCHKOMY HayKoO-
BOMY JIMCKYPCi, aje BOHO € KOHIENTyaJbHO HEBU3HAYCHUM 1 HEMA€E TaKoi
MOIIUPEHOCTI Ta TIMOMHM BUBYEHHS K y 3aKOPIOHHUX OCIiKEHHSIX.
Tomy, mo6 3’acyBaty, sSIKy K POJIb CIAKTUBI3M Bifirpae B yKpaiHCHKHX
COIIATBHO-TIOMITUYHHUX TPOIecax, MOTPIOHO BHBYMTH 1HO3EMHUH JOCBiJ
JIOCITIJPKEHHSI IbOTO (heHOMEHY.

ETrMoIorist MOHSTTS € TaKoIo K HEBU3HAYCHOIO Ta HEOAHO3HAYHOIO, SIK
1 oro 3mict. MakTOM € Te, 110 TepMiH YTBOpEHHH 3i ciiB «slackery, mo B
TIepeKIIal 3 aHIIIHCHKOT MOBH O3HAYa€e «HEPOOa», «iemaapy i «activismy,
IO O3HAYa€ «aKTUBI3M». TOOTO CIAKTHBI3M JOCIIBHO IEPEKIATaEThCS SK
«JIeIauni aKTUBI3MY». AJie camMe OXOKEHHS TePMIHY IIe 0OTOBOPIOETHCS.
Xoua B 6araTboX Mpawsix 3a3Ha4a€eThCs, 10 YIIEpIe 1€ TOHSTTS BUKOPHCTaB
@. Knapk y 1995 poui B cepii ceminapis, npoBeneHuX pa3zoM 3 /. Ozapaom.
IcHye Takox yMKa, IO CITAKTHBI3M CTaB 3aMIHHUKOM TEPMiHY «MiKpOak-
TUBI3M». OIHAK MEPIINM, XTO A€TaJbHO Ta ApryMEHTOBAHO MPOaHaIi3yBaB
CIIaKTHBI3M CTAaB aMCPHKAHCBHKHH JOCIIAHUK Cy4aCHHX 3ac00iB MacoBoOi
koMmyHikamii €. Mopo3os.

AHaJi3 HEBENUKOI KUTbKOCTI YKpaiHChKOI HAyKOBOI JIITEpaTypu Ta
OuTBII mMpIIOT 0231 IHO3EMHUX TPallb CTOCOBHO BU3HAUYCHHS CIIAKTHBI3MY
JTO3BOJISIE 3pOOUTH BUCHOBOK PO ICHYBAHHS JIBOX HAIIPSIMIB Yy TPAKTyBaHHI
IIBOTO MOHATTS: TIO3UTHBHOTO Ta HETATHBHOTO.

Po3rsinaroun CIakTHBI3M B HEraTHBHOMY IDIaHi, 0araTo HayKOBIIB
Ha3MBaKOTh Horo 0e3rny3nuMu aktamu yuacti (Lyneman, Xinaman, bar-
nep), iMiTaliero Y1 nacuBHOXO (GOpMOI0 NOJMITHYHOI yuacTi (MopaoBelb,
Bapanos, I'ynzenko, Martiiiuyk), 1HT€NEKTyalbHOIO MACTKOIO (YIIKHH).
KrnacuyHuM BHU3HAYEHHSIM CJIAKTHBI3MY B I[bOMY HAIpsIMKy € TPakTy-
BaHHs €. Mopo30Ba, a yci iHIIi BU3HAYEHHS € MOX1THUMH BiJ] HBOTO: TIPO-
CTa AISUTBHICTH, SIKA HE BIUIMBAE HA COI[ANbHO-TIONITHYHI PE3yNbTaTu B
peaJbHOMY JKUTTI, & JIUIIE CIIPHUSE ITOCUIICHHIO TIOYYTTS 3aJJ0BOJICHHS Bijl
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MTOBE/IIHKM Ta CTBOPIOE 1ITF03110 MPUYETHOCTI JIO0 COIiaIbHO-TIONITHYHIX
nporecis [27].

BapTto Takox 3ayBakWTH, IO CIAKTHBI3M CHOTOIHI PO3TIIATAETHCS
JIMIIE K MOBeJiHKa B iHTepHeTi. OJIHAK € JIOCIITHUKH, SKi 3a3HAYal0Th
po Horo o¢iaitHOBI (GOPMHU: HOCIHHS MOJITHYHHUX MOBIJOMIICHB Y Pi3-
HUX (opMax Ha TUII a00 Ha TPAHCIIOPTHOMY 3ac00i (HOCIHHS (HyTOONIKH,
MIPUKJICIOBAHHSA CTIKEPiB Ha aBTO), y4acTh Y KOPOTKOYACHUX OoiKoTax,
Takux K Jlemb Hiuoro He kymyBaru abo [oauna 3emii [19; 14]. Oue-
BHJIHO, 1110 Taka MOBEAIHKA € IOCTaTHbO MPOCTOI0 1 HE3HAYHOIO, IPOTE
BOHA BCE X MPOTPA€ OHJIAWHOBIN AISIBHOCTI, OCKUIBKH iSJIBHICTH B
IHTEpHETI € Ie MEHII 3aTPaTHOIO0, Yepe3 IO CIAKTHUBI3M i acoIilol0Th
MEepEeBaXHO 3 TOBEAIHKOIO OHJIAiH. BracHe OCHOBHA KpUTHKA CJIAKTH-
Bi3My SKpa3 MOJSATae B TOMY, II[0 Yepe3 peasli3allilo HeBEIMYKHX aKTiB
JISIIBHOCTI B IHTEPHETI, SIK1 JIO TOTO XK € JIOCTaTHhO MPOCTUMH Ta HEBHU-
TPaTHUMH, KOPUCTYBad HE MPOCTO HE BINIUBAE HA PETYIIOBAHHS MPOO-
JIEMH B CYCITUIBCTBI, ajie i B3araji He Xoue MPOSBIATH peaibHi GOpMH
IPOMAaISTHCHKOT aKTUBHOCTI.

Taki BUCHOBKM MOXKHA 3pOOHTH, 30KpeMa, IICIsI Meperisiay TOCIi-
JKeHHsST amepukaHchkoro corionora K. Jlesica. Bin 31 cBoiMu koneramu
aHaJli3yBaJld pOJb OHJIAH aKTUBHOCTI Y ()OPMYBaHHI COLIaJbHHUX PYXiB
Ta coliaubpHiM MoOimizauii Moneit. B oMy mocnimkeHHI aHami3yBaiacs
0a3a JaHMX I0A0 KiTbKOCTI MOXKEPTBYBAaHb Ha KOPUCTH Ipodiemu Jlapdyp-
CBKOTO KOH(JIKTY Ta YYaCHHUKIB CIILIBHOT, CTBOPCHUX y COLIANbHUX Mepe-
JKax JUIsl BUCBITICHHS iH(popMariii oo xkoHdumikry. K. Jlesic 1 ioro xoxeru
JIMIIUTH BUCHOBKY, IO POJIb [HTEpPHET-TEXHONOTIH y TIOOTaHHI i€l CoIli-
aIBHOT MpoOJIeMU He OyJla 3HAYHOI, HE 3Ba)KAFOYHM Ha BEJIMKY YHCEIBHICTh
YYaCHUKIB IPYIl y COMAILHUX Mepexax [25].

Cuij1 3ayBayKUTH, 110 JISSIKI HAYKOBIII, KPUTHKH 1H(HOpMAIiHHO-KOMYHi-
KaTHBHHUX TCXHOJIOT1H, CXMIbHI BBOKATH OHJIAIH ITOBEIIHKY B3arali Hee-
(hEeKTHBHOIO 33/ BUPIIICHHS COIAIbHO-MOITHYHUX TIpooiieM. [To-cyTi,
SIKIO OpaTHl 10 yBaru HETaTMBHUUN MiJXiJd, BCS JISUIBHICTh B IHTEPHETI €
cnaktupizMoM. OjHaK O34 IHIIUX HAYKOBIIIB CXHJIbHI OI[IHIOBATH IFO
Te3y sIK CylepewnBy, OAHOOOKY 1 HAATO y3araibHeHy. B ymoBax miJxu-
Taji3alil CyCHiJbCTBA OHJIAHOBI MPAKTUKU CTAJlIN HEBiJ €MHOIO 4aCTH-
HOIO KUTTS JIFOJIMHY, & B YacH NaHAeMil IHTEpPHET-TEXHOJIOT1] BUSBHIINCS
CIPaBXHIM «PATIBHUM KPYrom» Ui 0araTtbox cdep KHUTTEASUIBHOCTI Ta
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mpoIieciB AeMoKkparu3arii i GopMyBaHHS TPOMAISTHCEKOTO CYyCITiTBCTBA
30KpeMa.

Takuii miaxi XapakTepu3ye MO3UTUBHUHN HANPSIMOK OIIHOK TTOBE/IIHKH
B iHTepHeTI. [IpUXUIBHUKH TaKOTO MIAXOMY 0 TPAKTYBaHHS CIAKTHBI3MY
JIOBOJISAT, 110 3/TIMCHEHHSI IPOCTHX 1 IIBUIKUX 1 B IHTEPHETI CIIPOMOXKHE
JOCSATHYTH TIOCTABICHUX IIEH 33 UIs PEryIIOBaHHS COLiaTbHOL MpoOIeMu
(M. ®ocrep, 1. Xenecci, b. brankenmrin, E. Crroapt, C. Bi, K. J[xoHc).
[TpukiagoM Takoro poay MiIXOQy MOKHA BBa)KaTH JOCIIJKEHHS KOJIEK-
TuBy ncuxonoriB M. ®ocrep, 1. Xenecci, b. bnankenmin i E. Crroapt.
HayxoB1ii BUSIBHIIH, 110 TIOBE/IIHKA B IHTEPHETI CIIPHSIE TPOCYBAHHIO POO-
nemu Ha myOmiyHi apeHu. Komu nroqu HaMararoThCsl TOBIJIOMUTH 1HIIINX,
III0 TIEBHUH CTaH pedeii € HePUUHATHUM 1 HOTO MOXKHA 3MIHUTHY», BOHH
OepyTb yJacTh y MoOimizariii KOHCeHCYCy. B po3yMiHHI HayKOBIIiB MOOi-
Ji3aIliss KOHCEHCYCY € HEOOX1IHUM TepIIMM KPOKOM y TPOIECi ydacTi.
B iHTepHETI icHYe «iH(pOpMalliiiHa aKTUBHICTBY, SIKA CTUMYIIOE OUIBITY
MIpy 3aJTydeHOCTI: 30MpaHHs Ta PO3MOBCIO/DKEHHS iH(OpMaIlii, comimapu-
3aI1isi, a MOTiM JOTIOMOTa MPOTECTYBAIFHUKAM Ta BIUTUB Ha TyMKY 1HIIIHX.
VY Takwii croci0 eBONIONIOHYBAIH Pi3HI KaMITaHil B COLIaTbHUX MEPEexkKax.
Sk mpuKkan, MOCHIAHWKY HABOASATH miobanmpHui xemrer #MeToo, skuii
MIPUBEPHYB yBary Ta 3i0paB MiATPUMKY Ha KOPUCTb KEPTB CEKCYyallbHOTO
HacuibCcTBa [21].

Kpim TOro, HaykoBLi JOBEIM KOPUCTH MO3UTUBHHUX MOYYTTIB MiJ] 4ac
3MIHCHEHHSI MPOCTUX aKTIB MOBEIIHKM B iHTepHeTi. Taki mpocti aii Ta
XOpOIIIe BIAIyTTS MicHs IX 3MIHCHEHHS CHPHSIN HaMmipaM OpaTH y4acTb y
MaiOyTHIX KOJIEKTHBHUX JIiSIX 13 3aCTOCYBaHHAM yXKe OLTBIINX 3ycuib. Llei
BHCHOBOK HaJIa€ EMITIPUYHY IITPUMKY T€31 ITPO IMOTEHITia BUKOPUCTAHHS
COIIATTFHUX MeJTia JUIsl pealtizaii comiaabHUX 3MiH.

[HmuM  mpuknagoM e(eKTUBHOTO 1H(OPMAIIHHOTO aKTHUBI3MY €
JIOCTIDKCHHST KOMaHI aMepukaHchkux BueHux [1. bapGepo, H. Banra,
JIx. Harnepa ta iHIIKX, SIKi 3aiMalliCh BUBUCHHSIM BipTyaJIbHOI MOBE-
JIHKM KOPUCTYBauiB B paMKaX aHTHYpPSIA0BUX mpoTecTiB B CtamOyii B
TpaBHi 2013 poky Ta akuii «O0’eaHaHi 3a ro0agbHI 3MIHNWY», IO Bij-
Oynach 12 tpaBus 2012 poky. EMmipuuHuME JaHUMHU JUISL TOCTiTHUKIB
OyJiu MPOIYKTH JisAJIHOCTI JIIOJIeH B OJIHIH 13 collialbHUX Mepex « TBiT-
Tep»: MOBiJJOMIICHHS, ITOCTH 13 3a3HaYCHUMU TeorpaiYHUMHU KOOPIHHA-
TaMHu Ta penocTH. HaykoBIli B pe3ynbprari aHaNi3y JaHUX 3 sACyBalH, 1110,
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HE 3Ba)Kal0YM HA BEJIUKY KUIBKICTh CIAKTUBICTIB — JIIOACH, SIKi (pi3HIHO
He Oy/i¥ IPUCYTHIMM Ha aKIisX, IXHS POJb Oylia BAXKIMBOK B KOHTEKCTI
MONIMPEHHS iHPOopMaIlii, y 3B’A3Ky 3 UMM HalliuyBajlach BEJIWKa Killb-
KicTh Oe3mnocepenHiX y4dacHUKIB npotecTiB [15]. ToOto, B po3ymiHHI
[IUX HAYKOBIIIB KOPUCTh, X0U 1 HEMpsIMa, BiJi TaKOol OHJIAWH-TIOBEIIHKN
MIPOCITiTKOBYETHCSI.

Hocmimxkyroun cnaktusi3M, Opuranceka ByeHa K. JkoHc Ha nmpukiaai
MPAKTHUK MOLUIMPEHHS COLIANBHUX BiICO HAMAralach AIUTH A0 OCTaTOYHOTO
BHCHOBKY MIONO Koro BekTopy. [1oOymyBaBIIM TilOTE3W HA OCHOBI MPO-
TUJICKHHUX TMO3UIH JOCHITHUKIB CIaKTHBI3MY, SKi 3a3HaYaid, IO JIOIU:
a) 3/11HCHIOIOUN MOBEAIHKY B iIHTEPHETI HisIK HE BIUIMBAIOTH Ha CBi camo-
PO3BUTOK 1 Ha pEryaroBaHHS MpoOiemMu; 0) 3MiMCHIOYH TMOBEIIHKY B
IHTEepHETi, TOYNHAIOTH I[IKABUTHUCS MPOOIEMOI0, B PE3yibTaTi 4oro, YuM
OlbIIa TXHSI aKTUBHICTH, THM OLIbIIA 3aIiKaBJICHICTh B MOAIBIINX JisX.
JlocniHuIA Ha BIACHUX EMIIPUYHMX JIAaHUX JOBENA, IO SKIIO HACHIIKA
JUSUTBHOCT1 CJIAKTUBICTIB 3BOJAATHCS JIO HYJIS, TOMI TMOIIMPEHHS BiJeO B
COIIAIFHUX Mepekax He MO)KHA BBakatu ciaktuBizMoM. K. JIkoHC 3’s-
cyBaJa, IO JIFOIU, KOTPi MOIIUPIOBATIM COIIATbHI POJTUKH, Oy BMOTHBO-
BaHi [Ii3HATUCS OlNIbIIE PO IPOOIEeMy Ta PO MOAATBITY B3aEMOIIIO 3 1IsI
JOCSTHEHHS MocTaBieHoi Metu [23].

llle omHUM apryMEeHTOM Ha KOPUCTh MO3UTHUBHOI POJII CIAKTHBI3MY €
nocmimkensas J{. Pormana Ta iH. [30], siki BU3HaYarOTh HOTO SIK «HH3BKO
PHU3UKOBY, HEIOPOTY JisUTBHICTh Yepe3 COIlliasibHI Mejia, MeTa SKOoi — Mif-
BHUIIUTHA OOI3HAHICTh, BUKIHMKATH 3MiHH a00 3aJ0BOJILHUTH OCO0Y, sKa
3aliMaeThCA II€I0 MiSMBHICTIO». TyT BH3HAYaIBHOIO XapaKTEPHCTHKOIO
«CJaKTUBI3MY» HA3WBAIOTh T€, IO BiH € HU3bKO PU3UKOBUM Ta JICIICBUM 1,
Ha BIJIMiHY BiJl BU3Ha4eHHs €. MOpo30Ba, BU3HAIOTH, 110 CIAKTHBICTCHKA
JSUTBHICTH HE TIOBUHHA MaTH HYJIBOBOTO BILIHBY.

OTxe, Ha MPOTUBAry HETAaTUBHOMY ITiTXOMY, TPUXMIEHIKH BU3HAYCHHS
CIIAaKTHBI3MY y HAaIpsSMKy ITO3HTHBHOI Opi€HTalii pPO3NILAAlOTh HOTO SIK
HEOOX1THHI BH]] KOJICKTUBHOI [1i1, HOBUI I(POBHUIT IHCTPYMEHT, IO HAZIA€
Ta PO3LIMPIOE MOKITUBOCTI MOJITUYHOT y4acTi 1 IKUI BUCTYTIA€ B POJIL MOTH-
Bal[IfHOTO KOMIIOHEHTA MOJITHYHOI akTUBHOCTI. ToOTO, Taka iHTepHET-10-
BE/lIHKA HE MOXE MOBHICTIO 3aMIHUTH peasibHi MPAKTUKU IPOMaTHCHKOI
AKTUBHOCTI, NIPOTE, BOHA CIYTY€ MOTY)KHUM MEXaHI3MOM i PO3BHUTKY
TPOMAaJITHCHKOTO CYCITLTBCTBA Ta P >KaBOTBOPUHX MPOIIECIB B KpaiHi.
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3. OHJ1aiiH aKTUBHICTD i CJJAKTHBI3M: MeXKi NOHATH

B pamkax Hamoro MOCHIPKEHHsS Ba)KJIHBO JaTW BIiIIIOBiAb Ha JBa
nutanus. [lepme — fka Oisibnicms 6 inmephemi 66axiCAEMbCsL CAAKMU-
BI3MOM, a AKA axmugizmom? 1, BpaxOBYIOUM JYMKH NMPUXWIBHUKIB TO3U-
TUBHOT'O HAINpPSIMKY TPAKTyBaHHs CJIAKTHBI3MY SIK TisSUIHOCTI, IIO0 MOXE
neperyBaTH aKTUBHUM JisIM, IpyTe MUTAHHS — 3a AKUX YMOE 8i00y8acmbcCs
mparcghopmayin ouLaliH N0GeOTHK i3 CAAKIMUBIZMY 68 AKIMUBIZM?

[IpakTH4YHO BCi HAyKOBIIi, IO 3aiiMAlOTHCS BUBYCHHSM CIIAKTHUBI3MY,
3rajIiy¥oTh PO CKIJIAJHOII PO3MEKYBaHHS aKTUBI3MY Ta CIaKTHBI3MY. Tum
HE MEHIIIe, MOKHA HA3BaTH POOOTH, /1€ PO3MEKOBYIOTHCS I1i IBA TIOHATTSL.

K. Kpicrodepcon Ta iH. BU3HA4YArOTh Jii, SIKi JO3BOJSIFOTH JIFOJISIM
JIEMOHCTPYBATH CBOIO MIATPUMKY 3 HEBEIMKAMH BUTpaTaMH (HAIPUKIA,
Jaik Ha cTopiHili y Facebook) sik «CMMBOMIUHY TIATPUMKY», & BHECKH, IO
BHMAararTh 3HAUHUX BUTPAT/3yCHJIb/3MIHH TOBEIIHKH 3 BIAUYyTHAM TO3H-
TUBHHM BIUTHBOM Ha MPOOJIEMy (HAIPHUKIIAJ, TOKEPTBYBAHHS TPOILICH) K
«GHAUyIy TiATPUMKY». Toli «CHMBONIYHY HIATPUMKY» MOKHA BBaXKATU
BiJIIOBITHUKOM CJIAKTHUBI3MY, @ «3HA4ylly MiATPUMKY» — BiANOBIIHUKOM
OHJIAIH aKTUBI3MY [24].

E. lappic koHLIENTYyali3y€e CIaKTUBICTCHKI JIii SIK TaKi, 10 TOTPAILISIFOTh
Y CIIEKTp CUTYaIlil, IECh MOCEPEANHI MK aKTHBICTaMH, €DEKTUBHUMH isl-
YaMH Ta TTACHBHUMH, BiZICTOPOHCHUMH KOpPHUCTyBadaMu [22].

Bapto BpaxyBaru i Te, 1m0 OUIBIIICTD JOCIIKEHb OHJIAWH-TIOBEIIHKH
HOCSITPH JIOKQJIBHUH 1/a00 TeMaTHmuHMi Xapakrep. [loromkyemocs i3 mpo-
no3uiiero gociinauka Keanr-Caxka, [14, c. 95] skuil mponoHye CIaKTH-
Bi3M BH3HAYATH JIMIIC JOKAIBEHO, 3aMICTh TOTO, 100 PO3POOIIATH 3araibHe
BU3HAYCHHS 3 HETaTWBHUM BiATiHKOM. Take yTOYHEHHs MOB’S3aHO 3 TUM,
IO B JCSKUX BUIIAJKaX IHTEPHET-KaMIIaHii MOIU OyTH ¢(pEKTUBHHMHU, a
B neskux Hi. KoxkHa cutyanis € cneundivyHoo 1 HeBioMo, siki (axropu
MOXYTh TOAAaTKOBO BIUIMBATH HA MOBEIIHKY KOPUCTyBa4a 4M Ha ii TpaH-
chopmarito (MEHTaIbHICTh, pPIBEHb MONITUYHOI KYIBTYpPH, PO3BUTOK
iHpopmariiiHoi iHppacTpykTypu Tomo). KopucTs aHamizy TakuX JIOKaIb-
HUX KaMIIaHii MoJsrae B TOMY, 10 BOHU MOXKYTh CIIPHSITH PO3pOOII Mexa-
HI3MIB JUJIsl TIIBUIIICHHS YCHIIIHOCTI 1HTEpHET-KaMIaHii Ta ITiIBUIIICHHS
aKTUBHOCTI TPOMA/ISIH.

Jlst Toro, o6 po3MeKyBaTH Ha3BaHi (HOPMU OHJIAHH MOBEIHKH, BAPTO
PO3MISTHYTH 0COOJIMBOCTI AKTHBHOT MOBE/IIHKH B iHTepHETi. DIHCHKHIA Hay-
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koBellb [. KpicTeHCceH cTBepuKyeE, 10 COIiabHO-TIONITHYHA aKTHBHA Bip-
TyallbHa MOBEJIHKA MOXKE BKJIFOUATH SIICKTPOHHI Bepcii TpaauiinHuX Gopm
Y4acTi, TAKUX SK JIEKTPOHHE Ta OHJIAWH-TOJIOCYBaHHS a00 OHJIaWH-ITiIITH-
caHHs neTuiii [19].

VYkpaincbka corioioruas H. Boiiko akTuBicTamMu Ha3MBae KOPUCTYBa-
YiB, SKi 3AIMCHIOIOTH B IHTEPHETI HACTYITHI [Iii: MIJTbOBO OTPUMYIOTh COIIi-
QIBHO-TIONITHYHY 1H(OpMaLito, popManbHO Ta He(OPMAIEHO OHJIANHH B3a-
€MOIIIIOTH 3 JICPKABHUMHU OpPraHAMHM, HEACPKABHUMHU Ta MIXHAPOIHUMU
OpraHizauisMu (3aCTOCOBYIOTh €-IIOCIIYTH, €-3allUTH Ta 1HII IHCTPYMEHTH
CJICKTPOHHOI IeMOKpaTii), HehopMaIbHO CHIIKYIOTCS B MEPEXi 3 MUTAHb
IPOMaITHCHKO-TIONITHYHOI MPOOIEMAaTHKY; HIYKaloTh OXHOAYMIIB, iHi-
LIIOKTh Ta MATPUMYIOTH COIIaIbHO-TPOMAJITHCHKI 3aXO0AH; 3MIMCHIOIThH
CYCTJIBHHAI KOHTPOINb 32 JiSTBHICTIO IEPKABHUX YCTAHOB, YNHOBHUKIB Ta
MOCaIoBIIIB (e-3BiTH, e-OrypkeT Tomo) [ 1, c. 63].

Lle no3BoJIsIE 3pOOUTH BUCHOBOK, IIIO OJHIEIO 3 OCHOBHHX BIJIMIHHOC-
TeH, 3a KO MOXHA Oyjle BIPI3HUTH aKTHBHY IHTEPHET-TIOBEMIHKY BiJl
CIIAKTHBI3MY, € 1HCTUTYyaJIi30BaHHU Xapakrtep nepiuoi. [cHyBaHHS iHCTpY-
MEHTIB €JICKTPOHHOI JeMOKparii JieriTuMizye 0e3miu (GopM OHIAWHOBOT
MOBEIIHKH, a OTXKE BiIOYyBa€TbCs B3a€MOis TPOMAJSHUHA 3 JEPHKABOIO,
a, BIJITAK, HACIIJKUA TaKOl JiSJILHOCTI PETYJIOIOTh COIiadbHO-TIONITHYHI
nutanHs. e oqHIM MOXIIMBUM BILUTUBOM IHTEPHETY Ha COLiajIbHO-TIOMi-
TUYHY Y4acCTh € MOCWJICHHS TPAAUIIIHHOI y4acTi IIJISIXOM MOJICTILEHHS PO3-
MOBCIO/KEHHS 1H(opMaIlil mpo 3aX0onu Ta MOMIl ceperl MUPOKOI IrpomMa-
CHKOCTI Ta IMOJIETIICHHS KOOPJMHALIIT AISNTHHOCTI aKTUBICTIB (MOOiTi3aIis
koHcerncycy — P.M., JLK.).

OJ1HaK TYT BapTO BPaxOBYBaTH U 1HII (aKTOPH BIUIMBY, OCKUIBKH ICHY-
BaHHA MOKJIMBOCTEH AJIS MPOSBY TOBEIIHKH OHJIAHH Il HE € TapaHTOM
AKTUBHOCTI TPOMAJISH.

[Ipobnemu MoOimI3aIii 1 aKTUBI3aIllT TPOMAJCHKOCTI Ta YUHHHKIB, IO
BIUIMBAIOTH HA IIi MPOIECH 3aBKIHM OyJIH aKTyaJIbHHUMH IJIS TPEICTaBHU-
KiB COIIaJIbHUX 1 TTOBEIIHKOBUX HayK. [[0SICHUTH NTpUYMHU COJTiiapu3artii i
KOJICKTUBI3aIlii JiT HaMarajaucs pi3Hi COLIOJIOTIUHI Teopii.

Pociiicekuii comionor C. YHIKiH BU3Ha4ae€ HU3KY TEOPETUYHUX MiIXO-
IiB (B 3aXiJHIM Ta POCIHCHKIN COLIONOTiT), SKi MOSCHIOITh, IKUM YHHOM
cydJacHi iH(popmaniifHi TeXHOIOT11, 30KpeMa i IHTCpPHET, BIUINBAIOTh HA Bip-
TyallbHY MEPEKEBY aKTHBHICTh TPOMaJISH. Lle Teopist «po3yMHOT0 HATOBITY »
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(I". Peitaronsn), teopist mimimizamii Butpar (K. lupku, A. HeBeceHko),
Teopis Mepexk 1 motokiB (M. Kactenbc), Teopist comigapu3ariii Ta comiaib-
Horo niepomancy (I. Kcenodonrora), Teopis cimakrusizmy (E. Mopo3os,
3. bayman) [12].

Ha nymky I'. PeitHronbaa, cy4acHi BJOCKOHAJICHI TEXHOJIOTIi MacoBOi
KOMYHIKaIii Ta iHpopmMaliii MOXKyTb JIyKe IIBUIKO 30UpaTH BEJIMKI HATOBITH
Jofiel Ta CMHXPOHI30ByBaTH ixHi Aii. Y BipTyallbHOMY CEpeIOBHIL, 3a CJIO-
BaMH aMEPUKAHCHKOTO COLII0JIOTa, (DIKCYIOTh JICLIEHTPAIi30BaHUI XapaKTep
coliagbHUX 3B’ 513KiB. JIFOAM CXWIIBbHI 0 B3a€EMHOT IOTIOMOTH OJIUH OJTHOMY,
a JuIst TOro, 1100 moch 3po0UTH, IM HEe TOTpiOHA IEHTpaTi30BaHa Biaja, i
1€ TTIOPOKY€ HOBI MOXKIIMBOCTI 00’ €JTHAHHS JUIs OTIOPY BJIAJHUM {HCTUTY-
TaM. Haif0i1p11 oYeBHIHA TIHBOBA CTOPOHA MEPEIKEBOI CITIBIPAIli TOJIATAE
y BTpaTi MPHUBATHOCTI Yepe3 MPUHIMIOBY BIIKPUTICTH iH(POpMAamiiHOTO
cycminberBa. LlinkoM HMOBIpHO, 110 came I 00CTaBUHA € OJHUM 3 Haii-
OUTBII 3HAYYIIIMX YUHHHUKIB CTPUMYBaHHS akTUBHOCTI [10].

3 ToukM 30py Teopii MiHIMI3alil BUTPAT 3 MOSBOK HOBHUX OHJIAWH-1H-
CTPYMCHTIB JIFOMY MOXXYTh BCTYIIATH Y B3a€MOMIIO JJISI BUPILICHHS IPO-
OseM 0Oe3 ToTepe/IHIX 4acoBUX, (PIHAHCOBHX, EMOIIIMHUX Ta THIIKUX BUTPAT.
EdexTuBHICTh IpyoBoi poOOTH MiABUILYETHCS, OCKIJIbKA MEXaHI13MH MTPU-
MYCY 3aMILYIOThCS YSBICHHSIMU ITPO 0COOUCTY BUTOAY YYaCHUKIB B3a€MO-
nii. I'pomaicbkuit TUCK 3a TOTIOMOT00 HOBUX 3aC001B MacOBOi KOMYHIKallii
Ta iH(opMarii MOXKe BUCTYIATH B IKOCTI CAMOCTIHHOTO METOAy BIIMBY Ha
TMPUIHATTS JepP>KaBHUX, MOJITHYHUX 1 YIPaBIiHCHKUX PIllICHb.

[MpencraBauk 1iei teopii K. Illupku BrIeBHEHHH, MO CHOTOAHI B
CBITI (piKCY€ThCS KOTHITUBHHMI HAJUIMINOK, TOMY JIFOJIM 3[IaTHI JI0 HOBHX
00’eqHaHb 1 TBOPUUX (HOPM CaMOBUpPAKEHHS, OCOOIHMBO B BipTyaJIbHOMY
cepenosumii [31].

IHma npencraBuuns miei Teopii €. HeBeceHKO BHOKPEMITIOE KOMII-
JIEKC CMOCO0IB, SKI MOXKYTh CIIPHATH PO3BHTKY TPOMAJICbKOI aKTHBHOCTI.
[epmmit crmoci6 — MOTHBAIISA JISUTBHOCTI BUHATOPOIO. BUromow mMoxe
OyTH mpuaOaHHs 1 PO3BUTOK 3110HOCTEH, KOPUCHUX Y MOAANBIIIH TPYIO-
Bil iSTTLHOCTI; 3MIIHEHHS COLIaJILHOTO CTaTyCy; PO3IIUPEHHS KPYro30py;
PO3BUTOK KPEaTUBHHUX 1 TBOPYMX 37i0HOCTEH; pO3IIUpPEHHS Koja CIil-
KyBaHHS, BCTAHOBJICHHS KOPHUCHUX 3B’SI3KiB, 3HAHOMCTBO 3 KOPHUCHUMH
JIOJIbMH; MaTepiajbHAa BUHATOpOJa; IiKaBe 1 KOpUCHE MO3BLLIAL. Jpyruii
crocid — BUKOPUCTAHHS 3aTpeOyBaHUX B CYy4aCHOMY CYCIIJIBCTBI JiKepel



Chapter «Sociological sciences»

MacoBoi iHdopmarlii Ta koMyHikamii (corianbHi Mepexi, onoru, Gopymu
1 T.JI.) JJIsl BCTAHOBIICHHSI 1 TIAITPUMAaHHS B3aEMOJIIT 1 MaTepHIB TPOMaJIsH-
CBKOTO aKTHUBI3MY [6].

3a M. Kactenbcom, OCHOBHOIO IIPUYHHOKO MOO1TI3a11i1 3HAYHOT YACTHHH
JIFONIEH BUCTYITHIIN COLIalIbHI MEpexki Ta MOOLIbHI 3aCO0H 3B’ SA3KY, 5IKi CTBO-
WM TIPOCTIpP aBTOHOMIT JJIs1 BUIBHOTO OOMiHY 1H(OPMAIIIEIO Ta CHIIBHOTO
MepeKUBaHHA MOYYTTiB 00ypeHHs 1 Hazil. CouianbHi Mepeki BUCTYIHIN
IHCTPYMEHTOM MiATPUMKHA HOBOTO THUMNY TNOJITUYHOI y4acTi, B OCHOBI
SIKOT CTOSITh TOPU30HTAJIbHI 3B’SI3KHU, MOJITUYHA aBTOHOMIs, He(opMabHi
JiZIepH 1 CIOHTaHHA CONigapHIcTh [3].

Sxpa3 comimaphicth, Ha aAyMky l. KceHodoHTOBOI, € HE Tinbku
OCHOBHHUM JIBUTYHOM aKTUBHHX JIili, @ i IPUHIIMIIOBO HOBUM (PEHOMEHOM,
110 BOJIOAI€ CHENN(piTHUMH XapaKTePUCTHKAMH IIPOCTOPY 1 Yacy, hopMamMu
MIPOSIBY 1 crieUIYHUMH CIIOCO0aMu JisUTBHOCTI [5]. JlocmiqHuIs akieHTye
CBOIO YBary Ha 0COOJIMBOCTSX BIpTyalIbHOI COJIITAPHOCTI, XapaKTEPHUX JIJIS
CYYacHOTO CYCIIIbCTBA 1 3IaTHUX MPUBECTH JI0 COIIATBHOTO MepdomMaHcy.

[To-mepirie, conmiaapHiCTh BUHUKAE HA MIJICTAaBI €eMOLIHHOI CHIIBHOCTI,
OIMOCEPEKOBAHOI IHTEHCU(IKOBAaHUM THPOPMALIHHUM 00MIHOM; MTO-JIPYTe,
COJIiIapHICTh BUCTYIIAE SIK JUCIIO3ULIIS 10 BUXOY Ha IHIIMK PiBEHb (HaNpH-
KJIaJ1, Ha PiBEHb CYCHUIBHUX PYXiB); IO-TPETE, BOHA MPSMO HE OB s3aHa 3
aKTUBHUMM JisIMU; 1HOMI COMIJAPHICTh BHPAKAETHCSI B MOBYA3HOMY IIPH-
€IHaHHI 10 BIPTyaJbHUX CIUIBHOT a00 Yy BIpTyaJbHOMY CXBaJICHHI (CIAK-
TUBI3M, KU Tiepeaye akTuBizmy — P.M.); mo-ueTBepTe, CONAAPHICTD CTA€E
OCHOBOKO CTBOPEHHS BIPTYaJIbHUX CIIJIBHOT, IO HE MAIOTh CTIHKUX 3B’ 3-
KiB 200 Oy/ib-SIKUX KOPJIOHIB; B TOM K€ Yac B CIIIBHOTAX BUIUISIETHCS SIPO
(rpyna akTHBICTIB), sIKE TIependavyae MoCuiieHi BHYTPIIIHBO IPYIIOBI 3B’ I3KU
1 mONIy 3aHypeHICTh Yy MisutbHICTh. . KceHopoHTOBa 3a3Havae, M0 KITHO-
YOBY pOJIb Y (hOpMyBaHHI CONIJAPHOCTI Tpa€ MPOTUCTABICHHS OIHAPHHUX
MO3UIH (Tepin 3a BCce «MHU-BOHUY»). JlochmigHuIg BUIUISE ABI Kareropii
COJIITAPHOCTI: TO3UTHBHA COJIAAPHICTD (COMITAPHICTD «3a») 1 HeraTHBHA
COJIIIapHICTh (CONITAPHICTD «IPOTH»).

Bba3oBuM noctysnaTtoM Teopii clakTUBI3MY € Te, 0 BipTyallbHE cepeio-
BHIIIE — II€ CBOTO POAY 1HTEJIEKTyallbHa MMAacTKa, B SIKil (JOPMYIOTHCS IPHH-
LUIH y4acTi, aje K Takoi peaqbHOl y4acTi He BinOyBaeThes. B kiHneBomy
pe3ynbTaTi ComiaabHI Me/ia Ta MEPEkKi € MipakeM AEMOKpPaTUYHUX IHCTH-
TyTiB BUPAKCHHS CBOOO/IH CIIOBA Ta BOJICBHUSBICHHS.
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I'poMaiTHCBKY y9acTh B €IIOXY iHTEpPHETY MOXKHA KJIacH(iKyBaTH TpboMa
croco0aMu: MOBEJIIHKA, sIKa MOXKJIMBA JIUIIE B IHTEPHETI; TIOBE/IIHKA, sSKa
MOYJIMBA JIUIIE O(IaiiH; Ta o(IaiH-TisUTbHICTD, SIKY MOXKHA 3JIIHCHIOBATH
B iHTepHeTi [16]. ToOTO 3 1i€l TOUKH 30py IHTEPHET-TIOBEIIHKA HE JIUINE
€ OTIOBHEHHSIM JI0 PeajbHUX IPAKTHK I'POMASTHCHKOI aKTUBHOCTI, aie i
JIO3BOJISIE 3IMCHIOBATH TIOBENIHKY, sSIKa Oyia 3 MEBHUX MPUYAH HETOCTYII-
HOIO YM HEMOXKJIMBOIO Y (DI3MYHOMY CBITi (XaKTUBI3M, TOCTYII 0 e-JeKIia-
patiif, e-roloCcyBaHHs TOLIO).

IToBeniHKka B IHTEpHETI TOCTATHBO PI3HOMAHITHA 1 11 TaKOXX MOXKHA KJa-
cuQikyBaTu 3a pi3HUMHU KpuTepismu. bepyuu 10 yBaru came KpuTepii piBHs
AQKTHBHOCTI KOPHUCTYBA4iB y BUPIIICHHI COMIaJbHO-MONITHYHUX MpoOIieMm,
To, miaTpuMytoun nymKy E. Iappica, iHTEpHET-IOBEIIHKY TPAKTYyeEMO SIK
TaKy, 110 MOXKE ICHYyBaTH B TPhOX (hopMax: aKkTHBHA, ITACHBHA 1 CIIAKTHUBI3M.

CHakTHBI3M B IIil THTIONOTII 3aiiMae MPOMIKHY TIO3HIIIF0 Mi’K aKTHBHICTIO
Ta TACHBHICTIO KOPUCTYBaJiB, MiXK IHTCPHET-TIOBEIIHKOIO, SIKA Ma€ BarOMHIA
BILTUB Ha PETyJTFOBAHHS COIIATLHO-TIONITHYHNX MTUTaHb Ta MIOBEIIHKOKO, 1110 HE
Mae€ HiSIKHX CyCIUTHbHO BXKJIMBUX Pe3yibrariB [28, c. 47]. ClnakTuBi3MOM MOXE
BBKATUCS TIOBEIIHKA, sIKA B HEMPSIMUIA CIIOCIO B CHUTY BIUTHBY PI3HHX YHH-
HUKIB cHpsie a00 HE CHpHAE BUPILIEHHIO COLIAJIbHO-TIOMITUYHHUX MTPOOIIEM.
SIKIO MacHMBHICTE — 1ig OE3/ISUTBHICTh Y COIaIbHO-TIOMITHYHIN cdepi, To
CJIAKTHBI3M — 11€ 3aBX/IH AiSUTbHICTh KOPHCTYBadiB, HABITH SKIIO 1 MiHIMAIbHA
Ta HezHauHa. [. KpicTeHceH cTBepKye, IO CHiJl BiAPI3HATH CIAaKTHBI3M Bij
IHTEPHET-TIYCTOIIB, 3aBYaJIbOBAaHNX y TOJITHYHOMY MAacKyBaHHi. HesBaxka-
F04H Ha Te, 10 CaTHpa € JIUCHAM TIONIITUYIHUM IHCTPYMEHTOM, Jlii CITAKTUBICTIB
TaKOXX HE CIiJT IUTYTaTH 3 JisSIMH, sIKi HE MalOTh 1HIIOT MeTH, KpiM po3Bary. Taky
TIOBEJIIHKY MOYKHA Ha3MBaTH MTACHUBHOO, SIKIIIO BPAXOBYBAaTH il METy Ta e(ek-
THUBHICTB B TIPOIIECI BUPIMICHHS COMIATLHO-TIOMITHYHMX Tpodiiem [19].

ToMy 1 BaXJIMBO Ha OKpEMHX MPHUKIAJaX PO3DISIATH OCOOIUBOCTI
OHJIAWH-TTPAKTUK TPOMAISTH [UISI TOTO, 01 OyiTa MOKIIHBICTB TITHOOKO TOCITi-
JTUTH ycli (paKTOpH BIUIMBY Ha IMOBEIIHKY: OCOOHCTICHI XapaKTePUCTHUKH
KOPUCTYBaYiB, HasIBHICTb Ta MPOJYMaHICTh IHTEPHET-KaMIaHii, PO3BUTOK
iH(opMaliiftHO-TeXHONOTYHO1 cepu B KpaiHi YW COLIaJbHO-TOMITUYHY
CHUTYAI[{}0 B CYCIUIBCTBI TOIIO.

Bapto BpaxyBaru i ToW (akt, mo crneunudika Ta piBeHb 3MiIHCHEHHS
MOBEIHKOBUX AKTIiB CIAKTHUBICTIB TaKOX pI3HUTHCSA. ToMy iCHYIOTH Pi3HI
(opMu CIaKTHUBI3MY, OCHOBHHMU 3 sIKHX € [11, c. 149]:
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1) Kniktugizm (clicktivism) — xopuctyBadeBi mOTpiOHO JHIE «KITIK-
HYTW» Ha MOTPIOHY KHONKY MO0 MpPOJCMOHCTPYBAaTH CBOE BIOIO0OAHHS/
HEBMOMO0AHHS Y TIO3UITIFO CTOCOBHO KOHKPETHOI 1oj1ii un siBuia. CorianbHi
MEpEeXi HaJal0Th IBUAKHHN 1 TPOCTHH CIOCIO MPOIEMOHCTPYBATH I ITPUMKY
Ti€l 9K 1HIIOT opraHizamii. BilnoBigHO MPO yCHIIIHICT MPOEKTY CBITYUTH
KUTBKICTb JIalKiB. Binblie jgaikiB — Oiibla MOMyJIspHicTh. Bin3HaueHHS B
COIIaJIbHUX MEPEkKax IMpo 3al[iKaBJICHICTh UM BIJIBIIMHU SIKOICH MTOIi1, ajie HE
(hi3M4HA MPUCYTHICT HA HIl — 11e TeX MPOSIB KIIKTUBI3MY.

2) baaropgiiinuii cjaakTuBi3M. J[0 Takoro BUIY CIaKTHBI3MY MO)XKHA
BIJIHECTH CTaTyCH B COLIIaJIbHUX MEpeKax Ha MATPUMKY Oy/lb-sSKOi ClipaBu
3 3aKJIMKaMU TIPUETHATHCS, PENIOCTH MyOiKaIiil OnaroniiHuX opranizamin
abo0 po3mimieHHs iHpOpMaIii IOoA0 MPOXAHHIM PO JTOMOMOTY B OTOUYIO-
YUX JIFONEH.

3) Hoaitnunuii ciakTuBi3M. /[0 Takoro BUIY CIIAKTUBI3MY MOXHA BiJI-
HECTH M1 AMTUCaHHS Oy/Ib-SIKUX OHJIAHH-TIETHIIIH (OJJHAK, BPAXOBYIOUH CTATYC
THCTPYMEHTY e-TIeTHIIIi B Pi3HHX JIepikaBaxX, BOHHM MOXYTh PO3TIISAAAaTUCS 1
SIK AKTUBHA THTEPHET-TIOBEIHKA), MIAMUCKA HA CTOPIHKK OPraHiB JeprKaB-
HOT BJIaJIW, OKPEMHUX TONITHYHUX TISUiB, MEPETVIST MOTITHYHHUX Bi€O.

4) CnipuyBaroumii ciakTuBi3M. /[0 Takoro BUIly CIIaKTUBIZMY MOXKHA
BITHECTH <JIAMKW» 1 «penocTm» pi3HUX MyOmikaiid, sKi OMHUCYIOTh JIMXa
B KpaiHi, B MicTi, B cenuuli Tomo. YacTo B COLiaJbHUX Mepexax MOXKHa
CIIOCTEpiraTu siK aKTHBHI KOPUCTYBadi 3MiHIOIOTh (POTO CBOTO mpodinto —
«aBarapy», Ha TpaypHe 300pakeHHs (YOpPHUI KBajpart, CBiUKa TOIIO), IO
YOCOOJIOE aKT CIIBIYTTSI.

[Iporonyemo 10 mi€ei kmacudikaimii 1me JoAaTH I STHH MYHKT, SKHHA
Oy/le CTOCYBaTHCS IHTEPHET-KOMYHIKaIlil KopucTtyBadiB. Taka KoMyHiKaIlis
TaKOX MICTHUTh B OOl HECKJIaHI aKkTH iH(popMariiitHoro oominy. Hazsemo
o (GopMy OHJIAH TIOBEHIHKM KOMYHIKATHMBHHN ciaakTtuBizm. Cromn
MOYKEMO BiJTHECTH IHTEPHET-KOMEHTYBAHHS, XCUT, «TPOJIHI» 1 MeMU. Mem
SIK CydacHa OJUHUII iH)OPMAIIHHOTO OOMIHY B JIEIKHX CHUTYAIlISIX MOXE
CIIPUSITU PETYJTIOBAHHIO COLIATBHO-TIONITHYHIX MpoobieM. Ha oMy Haro-
noirye aMmepukancbka nocnigauig C. Bi [32], axa Ha npukiaai came iHTep-
HET-MEMIB MOKA3Y€ SIK CIIAKTHBI3M MOXE CIIPUATH BHUPIIICHHIO TPOOIEMHU.
Hocnigauns po3risiHylla CUTYaIlilo, KoM BipycHa MpUpoIa MeMy JI03BO-
nuia e(eKTUBHO PO3NOBCIONNTH HEOOX1AHY 1H(OpMAILIit0 CTOCOBHO BasKIIH-
BOI ITpoOIEMH 1 THM CaMHM NPUBEPHYTH 10 Hel HeabusKy yBary. CHTyartist
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cTocyBaliach Jiorotuiy KammaHii 3 mpaB JIFOJIMHA MO0 MUTFOOHOT PiIBHOCTI
y 2013 pomi. CriouatKy opraHizaTropy KaMIlaHil 3aKJIUKaIH JIFOIEH TPOCTO
3MIHIOBAaTH CBOi «aBarap» Ha OQIIIHHUNA JIOTOTHII — YSPBOHHMHA KBaJpar
3 JIBOMa TMapalelbHUMH POXKEBUMH TPSMOKYTHUKaMHU mocepenuHi. [Ipo-
CTOTa 1 3pO3YMUTICTH JIOTOTHIY CIOA00aach KOPUCTyBadaM IHTCPHETY
HACTUIBKH, IO BOHU TodYaiu Horo momudikysaru. dopmyBaHHS iHTEp-
HET-MEMIB MMOYMHAIOThCA came 3 MoAaudikamii moyarkoBoro o0’exry. Tak
1 BigOysocst B 1[Il cHTyarlii, /i MOE€JHAHHS CUMBOJIIYHOCTI OPUTTHAIIBHOTO
300pakeHHs 3 TOMYISIPHUMH KapTUHKaMH B KapTiBIMBOMY TOHI, JTO3BO-
TWia KaMmIaHig 30Ukt ¢Boi Maciutadbu. llomymsipHiCTh JoroTuily Ta
MOX1THUX BiJl HHOTO MEMIB JIHIILIA IO TOTO, 110 BEJIMKI KOPIIOpaIlii Ha CBOIX
cTopiHKax (opMyBaiH CBOI BapianTH. TaKUM YHHOM BEJIHKI OpraHizamii He
JIMIIE TIEPEeIaBaii CBOIO TO3HUINIO Ta MATPUMKY KaMITaHil 3 IpaB JIFOIMH,
ajie ¥ pO3MOBCIOKYBAIHM THM CaMHUM iH(popMalIlito, 3ammdpoBaHy B CHM-
BOJII3MI 1HTEpHET-MeMa. PesynbpraTroMm Iii€l KammaHii CTalo IOCHIICHHS
yBaru KOPHCTYBaYiB JI0 MPOOJIEMH OJHOCTATEBUX ILITFO0IB. MeHI HiX 3a
48 ropuu nonaz 100 000 mronedt miAMUcany NETHUINIO HA MiATPUMKY OTHO-
CTaTEeBUX MUTIO0IB.

C. Bi poOuTh BUCHOBOK, 1110 KOJIK MEMH MEPEXOSATH Bl MPOSIBIB 1HAMBI-
JlyaJibHOI 1IEHTUYHOCTI Ha piBEHb PyXiB, TOOTO KOJIEKTUBHOI 1IGHTUYHOCTI,
BOHU OTPUMYIOTh CHITy BIIMBAaTH Ha TPUBaJi MarepianbHi 3MiHM Yy CBITI.
3MiHU MOXYTb OyTH HE3HAUHUMH, ajie JyIs MOCHJICHHS O00i3HAHOCTI Mpo
mpoOieMu MeMH MiIXOAATh skHaiikpame. [lilicHo, cuma iHTEepHET-MeMiB
MoJIsiTa€e B 1X 3aTHOCTI IPUBEPTATH yBary 0 MpooieM Ta MpUYrH.

3anunraeThCsi HEBU3HAYCHUM TOHATTS «(iemmoOy» B OHIIAMH cepelio-
BuIll. | TyT cuTyallisi BUSBISETHCS CXOKOIO 13 MeMOM. Lle MOHSITTS HeMOX-
JIUBO BIJTHECTH JI0 SKOTOCH OJTHOTO TabOpy, OCKIIBKH BKIMBHMHU € CaMe
pe3ynbratu (Gruemmo0y, a B ISIKHX CUTYaIlisIX (iemmo0-KaMIiaHis Taxk, SK i
MeM-KaMITaHisi, Moxe OyTH Majoe(EKTUBHUM SIBUIIEM, 30BCIM HE BILTHBO-
BUM IIOJI0 BPETYIIOBAHHS HAa3p1Iol MpoOIeMH.

[ikaBOIO B TCOPETHYHOMY ILUIaHI BUSBISETHCS MPoOIieMa MIPUIHH TOTO,
YOMY JIFOJM HE XOUYTh JSITH aKTUBHO, & 3A1HCHIOIOTH JIMIIEC HEBEJIHKI TIOBE-
JIHKOBI aKTH.

B inTepHeTi 3 HOro MOXIMBOCTSIMH y OMUCKABUYHOMY PO3MOBCIOMKEHHI
iHpopMaIii, MOKHA IIBUAKO chopMyBaTu rpymy i BiTHOCHO IIBHIKO OTPH-
MaTH BEJUKY KUTBKICTh Y9acHHUKIB. YacTo, KOJIM KOPUCTYBad OadUTh BEIUKY
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YHCENbHICTh IPYNH B COMIaTIbHIN MEpPEXi, TO MPOSIBH HOTO IMTOBEIHKH 3aJTH-
IAFTHCS Ha PIBHI MPHEIHAHHS 10 CUTBHOTH. M. CKOPHK TOSICHIOE TaKy
Maoe(heKTUBHY MOBEIIHKY ehekToM PiHrenpmMana, 3a JIOTIKOFO SIKOTO iICHY€
TEHJICHIIiST OKPEMHUX WICHIB TPyNH CTABATH MEHII MPOXYKTUBHHMH (abo
B3araji HEMPOIYKTHBHUMH) Y Mipy 30UTBIICHHS PO3MIPY TPYIIH.

Teopist M. Oncona «Jlorika koJeKTUBHOI Iii» [8] MOsCHIOE TaKy ImoBe-
JUHKY JeTalbHine. B 0CHOBI Teopii JISKUTh IOHATTS KOJIEKTUBHOTO OJ1ara,
SIKe TOCSATA€ThCsl OaraTbMa JIFOIbMH, 1 SIKEe, B PE3YJbTaTi, CTAE JOCTYITHUM
JUISL BCIX. 3aJI€XKHO BiJl BEJIMUUHY IPYIH LIk Y (hopMi KOIEKTUBHOTO Onara
CTa€ BCE CKIAMHIIIE JOCATHYTU. B Manmux rpymnax rpynoBHH THCK Ta Bif-
YyTTS Bark OCOOMCTICHOTO BKJIaxy MOOiTi3ye mrofed nistu. B cepeanix
rpymnax, 01aro 1oCsraeThCs 3a paXyHOK NMPHUBIICHOBAHOI MEHIIOCTI, SIKii
HACTUIBKH BXJIMBO HOTO JOCSTHEHHS, IO MPEICTAaBHUKHU Ii€] MEHIIO-
CT1 TOTOBI MpaIfoBaTH 3a cede 1 3a IHIIKX, 1 16 MOKITUBO Yepe3 HEBEIHUKY
YHUCeNbHICTh rpynu. HalckiiaaHime 3 BEJIMKUMU IPYTIaMH, K1 CKIIATaF0ThCs
3 He3HaHOMHUX Mixk c0o00¥0 Jronieii. M. OJICOH CTBEPIIKYE, IO SIKIIIO BHECOK
B KOJICKTHBHY OOpOTBOY 3a 0Jaro € Mi3epHHM, TO JIFOAW HAMAraTUMYThCSI
fioro He pobutu. ToMy y BENHKHX Tpylax BiJICOTOK JIFONEH, sIKi CIIpaBmi
I0Ch POOJIATH € TOCUTh MaJeHbKUM. SIKIIO PO3MIAHYTH LI TEOPiI0 y Bip-
TyaJbHOMY CEPEJOBHIL, TO MOXKEMO MMOOAYUTH, 110 0arato iHTEpHET-KaM-
MaHii BUSBISIIOTHCS HEC(EKTUBHUMHU B IUIAHI PErYIIOBAHHS COIiaIbHUX
po0eM, He 3BaXalour Ha BETUKY YHCEIbHICTh BIPTyadbHUX CHUIBHOT.

M. OsncoH Ha3uBae TPH CHOCOOHM AOCSATHEHHS MOOimizamii Jironei mo
JIi1, sIKi MOYKHA €KCTPAIOII0BATH 1 Ha BipTyasibHy MoOimizartito. [lo-nieprre,
JOCITIIHAK BBaXKae, IO JIIEBOKO € ODIISHKA JIOJJATKOBOTO OJiara Ha J1ojady
JI0 3arajJbHOTO KOJEKTUBHOTO. Ilo-mpyTre, BUKOPHCTOBYBAaTH METOJ KBasi-
JOOPOBUIBHOCTI — KOJIM HiOM JIOOPOBUTBHI BHECKH € OOOB’SI3KOBUMU ISt
KOXHOTO wieHa rpynu. M. OJICOH, TOCTIDKYIOUX TTOBEAIHKY YICHIB Mpod-
CHIOK, 3’CyBaB, 1110 BC1 yYaCHUKH OyJH 3T1HI 3p0OUTH T0OPOBIIbHI BHE-
CKHU 000B’SI3KOBHMHU 1 TAKAM YHHOM MOTHBYBATH IUIATUTH YCiX, 3PiBHABIIN
yCiX 10 OJHaKOBUX YMOB. Ilo-TpeTe, anemntoBaTi 0 LWIHHOCTEH JIIOAMHH, 1
TOJIi BOHA cama Oyjie 3aIfikaBiieHa Jiisatu. [le BonHouac Haii1ieBilui MeTo I,
ajne W HallcKIaaHIMINH, OCKUIBKU BaXXKO YIPABISTH MOBEIIHKOIO BEJHKOT
TpyIH, SIKa MICTUTh B cO01 JIFOfel 3 HEOHAKOBUMH LIHHOCTSIMHU.

AMepUKaHChKO-KUTaChKUi KosiekTuB nociignukie E. Uy, 1. Xcy,
E. XepHOH Ha mpUKIaAl €ICKTPOHHOI OOIISTHKY BU3HAYMIIH, IO AJIS TOTO
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abu NOBeiHKA JIOAMHN HaOylla aKTUBHOTO XapaKTepy Ta 3 MOKJIHMBICTIO
il BTUICHHS B peaJbHOMY JKHTTi, MOTPiOHO MPAaBWJIBHO OpraHi3yBaTH
MEXaHi3M OTpPUMaHHS eJCKTPOHHOI OOINsgHKH. JloCHiIHUKYM 3a3HAYAIH,
[0 BUKOPUCTAHHS COIIIAJIBHUX MEPEeX CyYaCHHUMH OpTaHi3allisiMH s
MPOCYBAaHHS Ta PETYJIIOBAHHS COLIANBHUX MpoOieM € Hee(heKTUBHUMH
Yyepe3 HeBMIHHSI CaMUX OpraHizalliil HaJallTOByBaTH KOPUCTYBadiB Ha Jii.
BianoBigHO MPOCTOro 3amuTy Ha y4yacTb B SIKIKCh MOJIi € HEIOCTATHBO.
JlocninHuky, 371HCHUBIIM BJIACHI €KCIIEPUMEHTH, 3 SCyBalld, L0 IS
TOro, adu 3MIHUTH KIIKTUBI3M ((OpMy CIIAKTUBI3MY) Ha aKTHBHY IIOBe-
JIIHKY BapTO caM (DaKT MOTOKEHHS Ha y4acTh MiAKPIMUTH e i IeBHUMHU
MICUXOJOTTYHUMHY MaHIMyNALIAMU. 3pOOUTH 11e MOXHA 33 PAXyHOK ITiJBH-
HICHHSI TIOYYTTS TPOMAACHhKOi camocBigomocTi. [pomanckka caMocCBizo-
MICTh — II¢ CTaH, KOJIM JIFOJIM 30CEPE/DKYIOThCS Ha BPAKEHHSX, SKI BOHU
CIIPABJIIOTh Ha 1HIIMX, BUXOJSYM 31 CBOET IMOBEIIHKH Ta 30BHIIIHBOTO
BHIJISITY. Y TaKOMY CTaHi JIFOJU CIIOCTEPITal0Th 32 CBOEIK TMOBEIIHKOIO
3 MO3HMINKA IHIIUX 1 MYKAKTh CYCIIJILHOTO CXBAJCHHS. Y CBOIO 4Yepry,
CyCIJIbHA CaMOCBIJIOMICTh BHKJIMKAE OLIbIIY BiJMOBIIAIBHICTH 1 Bele
Jronel iSTH BIAMOBITHO IO CHPUHHATHX CYCHIIBHHX HOPM Ta 0COOU-
CTUX CTaHAapTiB. Tak, HAIPUKJIAM, KOJIU KOPUCTYBad 30MPAETHCS BiAIIO-
BICTH Ha 3alPOIIEHHS CTOCOBHO SIKOICh IMOJI1, BiH MiJ] Yac I[bOTO mepedy-
Bae mepes BeO-KaMeporo 3 IHIIMMH JIOIbMH, SIKI MOTEHLIHHO JUBISATHCS
cTpiuky BeO-kamepH [18].

[HImIMM edexTUBHIMMM, HA TyMKY HayKOBIiB, METOJOM BIUIMBY Ha
KOPUCTYBAYiB B TIPOIECi EJIEKTPOHHOI OOINSHKU € TMPOXaHHS JIOACH
B34TH Ha ceOe 3000B’s13aHHS, MIAMUCABIINCH BJIACHUM IMEHEM Ta iMe-
HEM KOTOCh BaXXJIMBOTO Il HUX. [10o CyTi, €lIEeKTPOHHI «3aCTaBOMABIII»
HiOW MPUCBSIYYIOTh CBOI 3yCHJIIS 1HINIH 0C00i, IKY BOHH BKIIOYIIH B
00i1sHKyY. Take eleKTpoHHE 3000B’sA3aHHS MOXKE TIJBUITATH TICHXOJIO-
riYHy BIJMOBINAIBHICTh — JIFOJU PEaryrmTh Kpalie, KOJd MalTh HaMip
MOSICHUTH CBOI JIii IPYroOBi, HI’K BUITaKOBOMY He3HaromIo. Kpim Toro,
OyJ0 BUSBICHO, IO MOYYTTS COLIAIBHOTO HATJISAY, JOCITHYTE 3aBIsSKH
peanbHiil YK ysSBHIM NPUCYTHOCTI 1HIIUX MiA 4Yac Aid, COpHUsie TpoOMaj-
CbKili CaMOCBIJIOMOCTI.

Awmepukanceki HaykoBui H. KaGpepa, III. Mariac ta P. MoHnToiis,
JIOCTIJUKYIOUH OCOOIMBOCTI CTYACHTCHKOTO aKTHUBI3MY, CTBEPAXKYIOTb, 1110
OHJIAWHOBA MiSUTBHICTD — 1€ 1HCTPYMEHT, KU Mae MoTeHmian 00’ eqHaTH
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KOJIGKTHUB 1 MO OyTH BUKOPUCTAHUH [Tl TUCKY HA By B pa3i moTpeOu.
Benuka npo0Gnema oHIIAaHOBOT MMOBEIIHKY B TOMY, 10 TIOBEJIIHKA 371 CHIO-
€THCS JIMIIC B THTEPHETI 1 HE Mae (aKTHYHOTO 3B’SI3Ky 3 0CO0aMH, CIIiJIb-
HOTaMH YW OpTaHi3allisIMH, SIKI peaqbHO MOXYTh CIPHITH COIIaTbHUM
3MiHaM. J[OCTiTHUKY BU3HAYHIIN TICPETYMOBH SIKi, € BAXKJIMBUMH JIJISI 371HC-
HEHHS caMe OHJIalH-aKTHBi3MYy [17]:

— aKTHBI3M niepeadavae MiIbOBUM, CTIMKHM 3B’ S30K 13 OUIBIIUM KOJICK-
THUBOM,;

— aKTHUBI3M Hependauae PO3BUTOK Ta peasizalliio CHIH, TOOTO 3Jiiic-
HEHHS NPOCTOT Aii, HANPUKIAM, KIIKAaHHSA KHOIKH «IalKk» Mae OyTH JHIIe
TOYATKOM IS TTOJANIBIIOI JisUTBHOCTI;

— aKTHUBI3M Iepeadadae BiAMOBY BiJl BIACHHUX iHTEpECiB Ha KOPHCTh
rpynoBux, cycninbHuX. [IposBu cnaktuBizMmy M. CKOpIK TOSICHIOE THM,
0 KOPHCTYBad CTBOPIOE B 1HTEPHET-CEPEIOBUINI 1JCHTUYHICTh, CTBO-
pro€e co0i MK JIFOJMHY, KO XOTiB O OyTH B peaJIbHOMY KHTTI OJTHAK
HE MOYKE BUTpAUaTH BEJIUKI 3yCHIUIS HA Ie. 3a paXyHOK HECKJIQTHUX il
B IHTEpHETI KOPUCTyBad MOxe c(hOpMyBaTH TEBHUN 00pa3 akTUBICTA,
HaTpUKJIa, a0l Bpa3suTH Apy3iB. TOOTO KOpUCTYyBaya HE XBIIIIOE PETYIIIO-
BaHH COLIABLHOI MPOOIIEeMU, HOTO iKABUTB JIUIIE CBOSI 0COOKMCTA BUTO/IA
Bij Takoi pisuibHOCTI [14, c. 85];

— aKTHUBHICTb IOBMHHA TepeadadaTH CTYMiHb PU3HUKY, 1 KOpUCTyBaui
MalOTh BiAUyBaTH 1€l PHU3UK, 00 TOII Ba)IWBICTh MOBEAIHKH IOCHIIIO-
eTbed. [lpu cnakTUBi3Mi HaBMaKH, MPOCTOTA, HE3HAYMMICTh TOBEIIHKH Ta
AQHOHIMHICTH B IHTEPHET-CEPEIOBHII CTBOPIOE JJISI KOPUCTYBAUIB BiATyTTS
Oe3mnexu;

— aKTHBI3M IIOBUHEH KePyBaTHCsl OAYCHHSM TOTO, SIK BUIVISIA€ CYCITITb-
HUH TIporpec — IMOBEJiHKa B 1HTEpHETI He Mae OyTH Oe3mymHOr0. [TocH-
naro4ynchk Ha inei 3. baymMaHa cTOCOBHO TPHPOIM CYy4acHOTO CYCHIIBCTBA,
yKpaiHChKHH corfianbHuil ¢inocod A. HoBoXaTbKo MPUYHHU CIAKTHBI3MY
BOayae B HEC(OPMOBAHOCTI OPIEHTHUPIB JrOACH. JIMHAMIUHICTD, MOTIKYITb-
TYPHICTh Ta II00aJBbHICTh Cy4aCHOTO CYCHIIBCTBA BraHsA€ OCOOHCTICTH B
CTaH PO3ryOJICHOCTI Ta HEBU3HAUCHOCTI. B CBOIO 4epry JirofuHa MovnHae
LIyKaTH BIACHUM MITISIX, MPOsIBIsiIOUM Oe3yMHi Ta 6e3naaHi aii [7, ¢. 99];

— HaJlisl € OCHOBOIO aKTHUBI3My. AJle 1Ie He Te came, 10 onTuMi3M. OnTu-
Mi3M BTUIIOE POJIb TIIsiJIaua, SKUM JJOCTKY€E J0Ka3H, 1100 3pOOUTH BUCHO-
BOK, ITI0 Bce cTaHe Ha Kpamie. OHaK KOJIK BiIOMO, IO T0Ka3H BUIVISAAIOTH
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MIOTaHO, HAJlisl peai3ye MO3UIIII0 yIaCHHUKA, SIKUI aKTHBHO OOPETHCS 3 I0Ka-
3aMu. Y 1[boMY (OPMYITIOBAHHI HaJlisi € OCHOBOIO JUISI CTBOPEHHS Oa4eHHSs
CyCIIBHOTO mporpecy. OJHAK B3a€MO3B 30K MIXK HAJII€I0 Ta CIIAKTHBI3-
MOM HE TaKHW{ YITKUH, OCKUIBKH 1€ HE TIPOCTO MPOTHIICIKHICTh aKTHBI3MY.
Hampuknan, monuHa MOXKe MaTd HaJlilo, BKHBATH 3aXO0/iB, ajic HC MaTUME
3B 513Ky 3 OUTBIIMM KOJICKTHBOM, 1 MOXKe OyTH 3aJydeHa O CIAKTHBi3MY.
Takum YMHOM, HasIBHICTh HaJil HE 0O0B’SI3KOBO O3HAYA€ HASIBHICTH aKTHB-
HOCTI, ajie 3a BIACYTHOCTI HaJlil HEeMa€ aKTUBHOCTI.

JLx. JIiBIHITOH POMOHYE IT’ATh MOPaJ JUIS aKTUBI3allil KOPUCTyBadiB [26]:

1. IorpibHO mepecTaTu AyMaTH NPO KOPUCTYBAadiB IHTEPHETY SIK
PO CJIAKTHUBICTIB, K MPO JIHUBHX JrOoAeH. e HopManbHO, KoK moyar-
KOBa JISUIBHICTB JIFOMUHH HE € JyXKe akTHBHOK. He moTpiOHO ozapa3y Ha
TaKHUX JIIOIEN CTABUTH KIIEMMO CIAKTHBICTIB, a/pkKe Haaalll IXHS TisUTbHICTE
MOXe 3MIHHTHCS. SIKIO iX Ha3WBaTH JIIHWUBUMH, TO TaK BOHH i OyayTh
TIOBOJTUTHUCE.

2. Opranizaiii MTOBUHHI MaTH XOPOIIl peCypcH Ta CTparerii s CKepy-
BaHHJ JIIONICH 10 Bce OLTBIIT BUCOKOTO PIiBHS 3aJIy4CHHS Y CIIpaBax i KaM-
TaHIAX

3. [loTpiObHO MEepPEOLiHUTH CUCTEMY 3aIIUTIB B IHTEPHETI. 3aMicTh TOTO,
1100 HAJICHJIATH MOBIIOMJICHHSI BUIIAJIKOBOMY KOPHCTYBA4YCBi Ta O4iKyBaTH
PE3YNBTATIB, CIIiJ] OpaTH y4acTh y OUIBIINX MEPEKEBUX COLIATIbHUX EKOCH-
CTeMax, JIe BXKe ICHYIOTb OCEpe/IKK aKTUBHOCTI.

4. CnakTuBiCTiB — SIK 1 OyAb-KOTO iHIIOTO B COLIAJBHUX MEpexax —
MOTPiOHO KyJIBTUBYBATH 1 10OpEe OIIiHIOBAaTH IXHiil BHECOK, HACKITBKH O
HE3HAuHUM BiH He BUIMIsAaB. [10TpiOHO, HAPUKIIal, HAJICHUIIATH TIOB1IOM-
JICHHSI IPUXUIIBHUKAM CIIPaBH OKPEMO 1 pearyBaru (Maiike) Ha KOKHE MOBi-
JIOMJICHHS, SIKe HaJIXOJMTh Yepe3 colliaibHi Memia. Lle 3aiimae Oararo vacy,
ajie caMe TaKWi 1HAMBITyaIbHUH X1/ 3Ty9EeHHS € YCITIITHHM.

5. 3aMicTh TIPOCTHX INPOXaHb, HAMPHKIAL «IOKEPTBYBATH 3apasy,
MOTPiIOHO CTBOPUTH 3MICTOBHI Ta MOBTOPIOBAHI CIIOCOOM IS KOPHUCTY-
BauiB POOMTH HEBEJIMKI KPOKH Ta CHPUATH PO3BUTKY IOBTOCTPOKOBHX
B1IHOCHH.

Y3aranpHIOWO4Y1 yce cKa3aHe, cipoOyeMO BU3HAYMTH OCHOBHI Xapakre-
PUCTHKH, 32 IKUMU B OUTBIIOCTI BUNIAIKIB MOXKHA OyJie He JIMIIe iHTepIpe-
TYBATH MOHSTTS «CIIAKTUBI3M», aJie i K1 JJO3BOJIAThH BiIMEKYBaTH HOTO Bijl
aKTUBI3MY.
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AKTHBI3M

| C1aKkTHBizmM

PecypcHe 3a0e31ic4eHHS OHIIAIH-TIOBE I HKI

3HauHi BUTPATH, SIKi BAMaraTuMyTh
HasIBHICTb €KOHOMIYHOT0, KYJIBTYPHOTO,
CHUMBOJIIYHOTO, 1H(OPMAIIITHOTO
KarliTasiB.

Hesnauni BuTpatu He notpedyoTs
3HAYHHUX PECYpCiB.

JleritTuMHICTEL OHJIAHH-TIOBENIHKU

IHcTuTyamizoBani Gpopmu moBeTiHKY.

| HedopmanizoBana moBemiHka.

HasiBHiCTB 1TOCTaBICHOT LiTi Ta PIBEHb ii TOCATHEHHS

YiTKO MOCTABIICHA I1iJ1b, KOPHCTYBAY
MTOBHHEH OLIIHIOBATH MaiiOyTHE
npobiemMu, 3MiH, IPOrpecy.

Hewmae gitko chopmoBanoi i,
MOBe/iHKa MOXKe OyTH O€34yMHOIO.

PiBeHB rpOMAISTHCHKOI KYIBTYPH

Bucokuii/Buiie cepeaHbporo
(y xopucTyBauiB € c(hopMOBaHi IiHHICHI
opieHTaii, 10Bipa).

Husbkuii (BiacyTHICTH chOpMOBAHKX
IIHHICHUX Opi€HTAILiH).

PiBens undpoBoi rpaMoTHOCTI

Bucoxkuii/Buiiie cepeiHboro (00i3HaHICTh
y IHCTPYMEHTaX eJIeKTPOHHOT IEMOKpaTi,
MOXKJTUBOCTSIX, SIKi HAJIAI0Th Cy4dacHi
IHTEPHET-TEeXHOJIOT1).

Hwusbkuit (BizcyTHICTH 00i3HAHOCTI y
IHCTPYMEHTAaX €JIEKTPOHHOI AEMOKpATi,
MiHIMaJIbHI 3HAHHS PO MOYKIIUBOCTI, SIKi
HaJal0Th Cy4acHi iHTepPHET-TEXHOJIOT ).

MoruBaliis 10 OHJIAWUH-TIOBEAIHKNA

HasiBua BHyTpiuHs (ocobucricHa) Ta
30BHIIIHS (300Ky AeprKaBH, IHIINX
KOPHCTYBa4iB) MOTHBAIIi.

MortuBariisi BiICyTHSI.

Costiapu3aliis OHJIaiH-MOBEIIHKN

Bucoka.

MisnimanbHa abo HEMae.

InenTHuHiCTH KOpUCTYBaJa

KosnexrueHa (BimMOBa BiJl BIaCHUX
iHTEpeCiB Ha KOPUCTH IPYTIOBHX).

InnuBinyanbHa (BIacHi iHTEepecH
NIePEBAXKAIOTH).

['parudikanis oHIalH-IOBEAIHKN

JlocsITHEHHS KOJIEKTHBHOTO OJ1ara,
0co0HCTa BUHATOPOA.

110315t MPUYETHOCTI 0 BUPIILICHHS
po0IeMu, 3a0BOJICHHS BiJl ITPOSIBIB
ITOBEIIHKH.

HasiBHICTB iHTEpHET-KaMIaHil

[Iponymana iHTEpHET-KaMIIaHisl.

XaoTHYHICTB, MPUPOTHA PEAKIIis
CyCIHiIILCTBA Ha Ha3pily Ipodiemy.

CTymniHb PU3UKY OHJIAHH-TIOBEIIHKI

IToBemiHKa, sIkKa MOYKE TIPUBEPHYTH yBary,
BUKJIMKATU ITPOTHUIII0, OMO3HIIIIO.

Hesnausi 7ii Ta aHOHIMHICTE HE HECYTh
HISIKOTO PU3UKY JUIsl KOPUCTYBaya.
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4. Oco01MBOCTi CIAKTUBIZMY
B YKPaiHChKOMY BipTya/IbHOMY MPOCTOPi

Jenaini nmomyssipHiIuMy B YKpaiHi, sK i B yChOMY CBITi, CTaIOTh JOCIiI-
JKEeHHs 1HTepHeT-aynuTopii. Taki JaHi € BaXJIMBUMHU B KOHTEKCTi (popmy-
BaHHS MOJIITUKH Y cdepi Oi3Hecy, 03B 1, 0COOIHMBO, B COLIaIbHO-TIOMI-
TUYHIN cepi.

[HTEepHET-TIOBEIHKA YKPATHCHKHX KOPHCTYBa4iB Ma€, 32 BU3HAYCHHSIM
HayKOBIIiB, aMOiBaJICHTHHH XapakTep. /0BOJi 4acTo KOPUCTYBadiB iHTEp-
HETY PO3JUIAIOTH Ha JBi TPYNM — aKTHBHUX Ta MacWBHUX. Lle MOXyTh
OyTH aKTHBHI Y COIIaJIbHO-TIOJITHYHIN 1HTEpHET-TIOBEIHIII KOPHUCTYBaui,
1 B TOMy BHIIAIKy WIETHCS PO BarOMHUil BIUTHUB Ha PETYNIOBAHHS COIiab-
HO-TIOJIITHYHUX MUTaHb, a00 MACHBHI KOPUCTYBaYl 3 MOBEIIHKOI, IO HE
Ma€ HISIKUX CYCHUIBHO BaKJIMBHX pe3yibTaTiB. B cuTyarlii, Koiu akieHt
pOOUTHCS Ha PIBHI KOPUCTYBaHHS IHTEPHETOM, TaKa JMXOTOMisl BHITPAB-
naHa. OfHaK Ha MPaKTULI ICHYIOTH Taki ()OpMH MOBEAIHKH, IO MaroThb
CyINepewnBy 1 HeBU3HA4YEHY Mpupoxdy. I Taki popMu NOBEAIHKH 4acTo HE
AHAJII3YIOThCSI, HE BPaXOBYIOTHCS MOCHITHUKAMM, a TOMY came JOCHia-
JKCHHSI HE TOKa3ye [iTiCHOT KapTUHH.

[HIIMM MpOOIEeMHUM MUTAHHIM TaKOXK € Te, IO B YKpaiHi JOCIiKeH-
HSIM CIIAKTHBI3MY 3aiiMa€ThCsl HEBEJIMKA KUIBKICTh HAyKOBIIB, 1 TOMY 1€
MOHATTS. B KOHTEKCTI YKPAaiHCBKHUX peajiii € MPakKTHYHO HEBU3HAYCHUM.
ToMmy Ba)KIHMBO aKTHBHIIIE BUKOPHUCTOBYBATH B YKPAiHCHKOMY HayKOBOMY
JTIUCKYPCI1 MOHSTTS, sIKe Oy/Ie OXOTUTFOBATH HEOTHO3HAYHI OHJIAMH MPAKTUKH
YKpaTHCBKMX KOPUCTYBauiB. Po3Iisii KOHKPETHUX TNPUKIAIIB B pakypci
YKpaiHCHKOTO BipTyaJIbHOTO MPOCTOPY AO3BOJHTH KOHIIENTYaJIbHO BH3HA-
YaTH caMe IOHATTS CJIaKTUBI3MY Ta 3’sICyBaTH HOTO POJb Y COLIaIbHO-TIO-
JTITUYHOMY YKHTTI CyCILIBCTBA.

B VYkpaini eMnipuyHuX JaHUX, SKi O CTOCYBaJMCS aHANI3y CIAKTHBI3MY
s’k ()OPMHU  COIIATBLHO-TIOJIITUYHOI 1HTEPHET-MOBEAIHKN, Hemae. OJHaK,
MOXKHa MOOYIyBaTH MEBHI TiMOTE3M CTOCOBHO I[LOTO SIBUINA BUKOPHUCTO-
BYIOUH JIaHi1 IHIIMX JIOCTI/PKEHb CTOCOBHO aKTHBHOCTI YKPaiHCBKHUX TPO-
MaJsH B iHTepHETI. Biq3Hagaioun BEeMUKy posib iHTEpHETY A MoOimizamii
TPOMAaJSH YH Ul TPOTECTHOI aKTMBHOCTI B YKPaiHCBKOMY CYCILIBCTBI,
4acTo B HAYKOBIM JIITEpaTypi B AKOCTI NPUKIIATy HA3WBAIOTh PEBOIOIIHHI
moxii 2013-2014. B Takux poOoTax MOBIIOMISIOTH MPO TPSIMHUI BILTUB
«HOBUX» Mejlia (comiaibHi Menia Ta HOBUHH B [HTepHeTi) Ha MoOii3alito
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mozeit. Opnak, O. Onyx, E. Mareo ta Jl>x. Bonep, BUKOpUCTOBYI0UYM OpH-
riHaJbHI J1aH1 HAIlIOHAJLHO PENPEe3eHTATUBHOIO IMAHEIBHOTO OMMTYBAHHS
B VYKpaiHi, mpoBeiaeHOro He3abapoMm micis MoOumizarii €Bpomaiiany
20132014 pokiB, CIIpOCTYBaJM TaKy Te3y. AHAII3yHOUYM 3aKOHOMIPHOCTI
CIIO’KUBAHHS MeJlia K YYaCHHKaMH, TaK 1 HEyJaCHUKAaMH PEBOIIOIIIHUX
MO, a TAKOK MPUXWIBHUKIB IPOTECTY Ta HOTO OMOHEHTIB, OCIITHIKH
HE BUSIBHJIH JJOKA3iB TOTO, IO Oy/Ib-s1Ka Iu1aTdopma colialbHUX Melia Kope-
JIIO€ 3 MOO1TI3ALI€I0 YM TIEPEKOHAHHIMM 11010 MPOTECTIB. binbuioi posi B
TUX Ipolecax BifirpaBanu «cTapi», Tpaauniiini mexia [29]. ToOTo, Ha TOi
4ac, YKpaiHChbKUX KOPHCTYBadiB IHTEPHETY MOXKHA Oyno Ha3BaTH CKoOpille
MACUBHUMM YHM CJIAKTHBICTAMH Yy 371MCHEHHI COIIalIbHO-TIOIITUYHO] iHTEp-
HET-TIOBEIIHKH.

3a nmanmmu JlepkaBHOI CITy’KOM CTaTHCTHUKH YKpaiHW, Ha MOYATOK
2020 poKy KUIBKICTh KOPHCTYBauiB IHTEpHETY B YKpaiHi CTaHOBHWJIA
28,787 mutH oci6 ab6o Ommspko 80% HaceneHHs kpainu. 1[o0 mocsrtu
PIBHSI PO3BHHYTHX KpaiH CBITY, J€ YacTKa HACEICHHS, SKE KOPUCTYETHCS
iHTepHeTOM ckiagae 90%, YkpaiHi 3 CbOTOAHIMIHIME TeMIIAMU 3POCTaHHS
Oyne motpibHO Maibke 8 pokiB. [lopTpeT mepecigHoro yKpaiHCHKOTO KOpHUC-
TyBauya BUIVIAJAE HACTYIMHUM YMHOM: 1€ MEPEeBaXHO MOJIOJA JIIOAMHA 13
MOBHOIO 200 HEMOBHOIO BHILOIO OCBITOIO, cepelHIM a00 BUCOKUM pPiBHEM
JIOXO[TY, sIKa MPOKUBAE Y BeIUKoMy MicTi [13, c. 145].

SIKIO pO3MIsSAATH MPOSIBH COLATBHO-TIOMITUYHOT iIHTEPHET-MTOBEAIHKN
MOJIOZI SIK sAApa YKpaiHCBKOI iHTEpHET-ayAMTOpii, TO 3a pe3yiabTaTaMu
3arajJbHOHA-I[I0HAJIBHOTO ONMUTYBaHHS «YKpaiHChKE MOKOJIHHSA Z: LiHHO-
CTi Ta OpieHTHpH», MTpoBeeHoro comiioriunoro kommnaHiero GfK Ukraine
BHiTKY 2017 p., cepeln 3aco0iB BUCIOBUTH CBOIO MOJIITHYHY TTO3HUITIO (TTij1-
MMCaHHSI TIOJITHYHUX BHMOT Y PEKHMI OHJIAWH-TICTUIIIH, y4acTi y JIEMOH-
CTpaIlisiX, Y BOJIOHTEPCHKOMY pyci abo poOOTI rpoMasiChKoi opraHizaii i
MOJIITUYHOT AISUTLHOCTI B IHTEPHETI Ta COIIaIb-HUX MEPEXKax ) TOTOB1 BUKO-
pucraru nuie 4% momnomi [2].

Ha »xaib, akTyanbHUX JOCIIJDKEHb, SIK1 O MOKa3yBajlu TEHJEHIIT COIli-
QIBHO-TIONIITHYHOI OHJIAMH-TIOBEIHKH YKPATHCBKUX TPOMAISH-KOPUCTY-
BauiB B CUTyallil KapaHTUHY HeMae. OUYEeBUAHO, 1[0 PIBEHb BUKOPUCTAHHS
THCTPYMEHTIB Ul COI[aJIbHO-MIOJITUYHOI 1HTEPHET-TIOBEIIHKM ITi/[BU-
IIMBCS B 3B 513Ky 3 IEPEXOI0M HA MEPioj] KAPAHTHHY MPAKTHYHO BCiX (hOopM
KUTTEASUTLHOCTI TPOMAJISIH B OHJIAMH.
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Ha ooimiiiniit peiicOyk-cTopinmi miardopmu is — iIHCTPYMEHTY eJIeK-
TPOHHOI JIeMOKpaTii B YKpaiHi, MOBIJOMIISIIOCH, 1[0 CTAHOM Ha KiHEIb
BepecHs 2021 poKy 3aCTOCYHKOM KOPHCTYHOTBCS BXe 7 MIJBHOHIB yKpa-
fHIIB. Pik TOMYy KOpHCTYBa4iB IIbOTO IHCTPYMEHTY OyJIO BTPHYI MEHIIIE.
BaxnmmBo mimKpecHuTH, IO 3apa3 HaWNOMYIIPHIIAMH IIOCIyTaMH B
3acTOCYHKY [lisl, SKHUMHU KOPUCTYIOTHCSI TPOMAJSTHH YKpaiHH, € Ti, sIKi CTO-
CYIOThCS IHIUBITyadIbHUX TOTPEO — H(POBI TOKYMEHTH, ITiIIHC, TOCIYTH
BIIKpUTTS Oi3Hecy, Ta 0coOnnBo — KoBiA-cepTudikatu. Taka hopma nose-
JUHKH € BOKIUBOIO, OCKIJIBKH HE JIUIIE CIPOIYE OTPUMAHHS TPOMaISTHAMHE
MOCHYT, ane # J03BOJIsiE 3pOOUTH BIIKPUTUM HPOLEC OTPUMAHHS MOCIYTH
Ta YHUKHYTH IpoOieM, ki Oymu npucyTHI pu Oe3mocepeaHiil B3aeMoii,
30KpeMa KopyIiito. OnMHaK TYT MAEMO CUTYallis, B K1l OUIBIITY POJIb Bii-
rpae Jepkapa — 3a JJOIOMOTOO I[bOTO MEXaHI3My I'pOMaJIsTHAM 3aat0ThCs
MOBEJIIHKOBI PaMKH.

Tomi KoM BEKTOp MOTPeO 3MIHIOETHCS 3 IHIUBIAYaIbHUX Ha KOJICKTHBHI
1 TIpoIlecH 3MiH HIMIFOKTHCS CaMHUM CYCITIJIBCTBOM, TO TIOBEIIHKA IpOMa-
JIH, sIKa (OPMYEThCS CaMHMHU TpoMajisiHamMu (MPUCYTHs cBoOona Aii), i
peaibHa, 1 BipTyalibHa, y)Ke 0araTo poKiB 3aJIMIIAE€THCS HA HU3bKOMY PIiBHI.

Juist Toro, abu paKTHKYBAaTH aKTHBHY IHTEPHET-IIOBEAIHKY, TPOMAISTHA
MOBHHHI BOJIOAITH 1IpoBuMH HaBuukamu. Y 2021 poui cepen ykpaiHLiB
ITporpamoto EGAP (E-Governance for Accountability and Participation
Program) crminbHO 3 MiHicTepcTBOM 1I(PpoBOi TpaHchopmallii Oyio 3xaiiic-
HEHO JIocTipKeHHs nudpoBUX HaBHUYOK. BoHo mokaszaso, mo 53,5% Bomo-
JIIOTH TAKUMH HaBUYKaMHU Ha PiBHI HIDKYE cepeauboro [20]. OTxe, SKIIO
TPOMaJISTHA HE BOJIOMIOTh HEOOXiTHUMHU U(DPOBUMH HABUYKAMHU Ta 3HAH-
HSIMH, TOJIi ¥ TXHSI aKTUBHICTh Oy/Ie HU3BKOIO, 1 HABITH CIIAKTHBI3M, 31 CBOEIO
HEOJIHO3HAYHOK 1 UYTIIMBOIO JIO PI3HUX (AKTOPIB NMPUPOJIOI0, CKOpiIe
MaTHMe JEeCTPYKTHUBHI HACIIIKH, MPO SKi MOMEPEIKAITh MPUXHIbHUKN
HETaTUBHOTO ITiAXOIy A0 BH3HAUYCHHS IIbOTO OHSTTSI.

[TokazoBUM 15T IHOTO TBEPIKEHHSI € (DYHKIIIOHYBAaHHS B peaisix yKpa-
{HCHKOTO MOJIITUYHOTO MPOLECY IHCTPYMEHTY OHJIaiH-meTullii. B 3akoni
VYkpainu «IIpo 3BepHEHHS T'POMAJSIH» YITKO 3a3HAYCHO, IIO EJICKTPOHHI
netuiii € oiniiHo GOPMOIO MPSIMOT0 3BEpPHEHHS JI0 OPTaHiB JepKaBHOI
Bianu. Toai YoMy moiaHHs rpoMajisHaMu e-TIeTUIIiN B YKpaiHi He € aKTUB-
HOIO0 OHJIalH-TIOBEAiHKOI0? B mepiry uepry Tomy, IO HEJOCKOHAICTh
YIHHOTO 3aKOHOJIABCTBA, & caMe HiBEJIOBAHHS MPOLEAYPU pearyBaHHS 3
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0OKy BIIaJIM Ha TIETHIIIIO, a JIUIIE BIIMOBIAb HA HEl, HE HAMIJISAE e-TIeTUIIil
cTarycy o0OB’sSI3KOBOI JI0 BTiJICHHs. He MeHI Ba)JIMBOIO MPOOIEMOIO €
HENPaBUJIbHICTE OOPMIICHHS NIETHIIIT 3 OOKY TpOMaJIsiH (OCKIIBKH PiBeHb
MOJIITUYHOT OCBITH B KpaiHi HU3BKHIA), TIOJCKYIU TPOIIHIOBUH XapakTep
3BEpHEHHS POOUTH 1ICi IHCTPYMEHT III¢ OUTBIIT Hee(PSKTUBHUM. | poMaisiHA
HE TPOCTO HE 3HAIOTH SIK MPABUIIFHO O(QOPMIIATH CJNEKTPOHHI METHIIi, a
¥ YacTo B3araji HIYOTO HE 3HAIOTh MPO Takui iHCTpyMeHT. lle migTBep-
JOKYIOTh pe3ynbTatu nociimpkens 2015 ta 2017 pokis Lientpy Pazymkoa
Ta KuiBChKOTO MI>KHAPOAHOTO IHCTUTYTY COLIOJOTII, SIKi MOKa3ay, 110 3a
2 poku 0013HAHICTh HACEJICHHS 11010 IHCTPYMEHTY e-TIeTHIIi] 301IbIInIach
nuire Ha 1,2% 1 3anummunack Ha HU3bKoMY piBHI (y 2015 BoHa ckiagana
26,3%) [9, c. 52].

OTxe, KoMK YKpalHChKI TPOMaITHA BUKOHYIOTH IIEBHI Iii B iHTEpHETI i
HE OTPUMYIOTh TTOMITHUX PE3YJbTaTIB i€l JIsIILHOCTI, TO BOHH MPOSIBIIS-
FOTh CIIAKTUBI3M. SIKIIIO HE 3MIHIOBATH IHCTPYMEHT €-TIETHIIIH, ICHYE PU3UK
po3uapyBaHHS B 1 0€3 TOrO HEBEJIMKOI KiJIbKOCTI TPOMAJISH, SIKi KOPUCTY-
FOTBCS 1€ (HOPMOFO COIIATbHO-TIOTITHYHOT IHTEPHET-TIOBEIHKH.

CroromHi B YKpaiHCBKOMY BipTyaJdbHOMY IIPOCTOpi, HA JyMKYy YKpa-
THCehKOT pocminuuii FO. Kokapui, mpukiaay ClIakTUBI3MY MOXKHA CIOCTE-
piraté B collialbHUX Mepekax, B ymMoBax BuOopuoi kammanii. [Tomitnysni
CWJIM BUKOPUCTOBYIOTh Pi3HI METO/IM Ta IHCTPYMEHTH BILIUBY 3217151 TOCSIT-
HEHHs MIPUXWIBHOCTI CBOIX BHOOpIIiB. 30KpeMa, Yepe3 NMOLUIUPEHHS BEJIH-
Koi KinbKOCTi ITyOmikamiif Ta MOCTIB, PENOCTy ariTaliiHUX MaTepiaiis,
KOMIIPOMEHTYIOUHX BiJIe0, TPOJUIHTY. YKpAiHCBKUI CIAKTHBI3M JOCTaT-
HBO aKTHBHO NPOSIBISIETHCS Y OOTOBOPEHHI Ta KOMEHTYBaHHI Y COIIaIbHAX
Mepekax Ha3piioro CoIiabHO-TTONITHYHOTO TUTAHHSI.

Jns mpukiIangy, pe3oHaHCHOIO MOMIEI0 JUIS YKPAiHCHKOTO CYCIITBCTBA
CTaJl0 TPOBEICHHS 3araJlbHOHAIIOHAJIHHOTO OIUTYBaHHSI ‘5 3amuTaHb
Bix [Ipe3naenra”. 3BicTKa MPO IO MOAIK0 BHKIMKATA MUTTEBY PEaKIIilo B
COIIAIHUX Mepe)kax: JIFONU IoYalii 0OrOBOPIOBATH MUTAHHS 1 HaJIaBaTH
OLIIHKY Mofii. Y 1IbOMY BHUIAJKy CIaKTHBI3M SIK aKTUBHE OOTOBOpPEHHS Ta
KOMEHTYBaHHsI HOBOT TEMH B COLIIaJIbHUX Mepekax, HaOyBa€e 3HaUHOTO MPO-
sBy. Lle onmuTyBaHHS, SIK 1 peakIis JIojeH, iX BIANOBIAI HE MAaTUMYTh IOPHU-
JUYHOI CUITH 1 3HaYeHHs. [IpoTe, 1151 TEXHOJIOTisl aKTUBI3yBaJla yBary KOpHc-
TyBauiB (i 70 BHOOpPIB TAKOXK) ¥ MOCHIIMIIA BIXIYTTS Ba’KJIMBOCTI BIACHOI
JYMKH TI0JI0 0OTOBOPIOBaHUX TeM [4, ¢. 50]. OkpiM 1bOTO, HASIBHICTH HE3-
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PO3YMIIOTO TBEP/UKEHHS B ONUTYBAaHHI, MOIVIO CTHUMYJIIOBATH JIIOZCH 110
MIiJIBUINECHHS 0013HAHOCTI B [IbOMY MHTaHHI.

Bapro Taxox 3ramaru, mo B kiHni 2018 poxy Ha 6a3i HanionansHoro
yHiBepcuTeTy «JIBBIBChKA MOJITEXHIKA» OYyJI0 MPOBEICHO COILIOJOTIYHE
JTOCITI/PKEHHSI METOJIOM aHKETHOTO ONMUTYBaHHS CTYACHTIB KUTBKOX CIEIli-
aJbHOCTEH, OJTHUM 13 3aBJIaHb SIKOTO OyJIO 3’CYBaTH PiBEHb JIOCBIIYCHOCTI
KOPHUCTYBaYiB y COIiaJIbHO-MOJITUYHIN 1HTepHET-ToBeAiHLI. byno BusB-
JICHO, IO CTYJICHTH IPOSBIISIOTH B OUIBIIINA Mipi CIAKTHBHY ITOBEIIHKY,
OCKUIBKM TOW JIOCBiJl MOBEMIHKU B IHTEPHETI, KM BiJ3HAYaJIM PECIIOH-
JICHTH, BiJIIIOBIJIaB XapaKTEPHUM BHJIAM JIISITLHOCTI caMe CIIaKTUBI3MY (ITifI-
MTUCKH, JIAHKH, pernocTu Tomo). OmHaK, 1ie AOCTIKSHHS CKJIaJHO Ha3BaTh
PENPE3eHTATUBHIM 10 BCHOT'O YKPAiHCHKOTO CYCIUIBCTBA, BOHO IIBHUIIIEC
€ MUIOTQXHUM 1 KOPHCHUM JIJIsl BUPOOJICHHSI HOBUX TIIOTE3 1 MOJATBIINX
HAayKOBHX PO3pobok [28, c. 48].

5. BucHoBkn

BuThIIicTh HAYKOBIIIB y CBOTX MPAISIX PO3IVISAAI0TH CJIAKTHBI3M B JIBOX
TOYOK 30Dy, alie € i TaKi, IKHX MOKHA Ha3BaTH MPUXUILHUKAMH OJHOTO
BEKTOPY. YKpalHCBhKI JOCTIHUKH, TTOCIYTOBYIOUYNCH HEBEIMKOK KiIbKi-
CTIO JIITEPaTypH Ta OOMEXKYIOUUCH JOCTATHBO BY3bKHM CICKTPOM apry-
MEHTIB, HQJIUIAIOTh CJIAKTUBI3M CKOpillle HETAaTUBHUM 3HaueHHsM. Hara
no3uLlis — 30epekeHHs] HEUTpaiTeTy 13 3a3HA4YEHHSAM CHIIBHUX Ta ci1al-
KHX CTOpIH ClakTuBi3My. [lepeBaramu cIakTHBI3MY SIK COIIaJbHO-IOMI-
THYHOI IHTEPHET-TIOBEIIHKH, 3 HAIIIOI TOUKH 30Dy, € T€, 10 BiA0yBaeThCs
MIBHUJIKE Ta IIHPOKE PO3MOBCIOKEHHS iH(POPMAIlii 1010 BaXKJINBUX COIIi-
aJBHO-TIONITHYHUX TPOOJIeM, a Ie JI03BOJISE JIFOISAM, SKi JIO TOTO Oyin
MAaCUBHUMHU TPOMA/ISTHAMH, MPAKTUKYBaTH HEBEJIMYKI TOBEIIHKOBI aKTH,
SIK1 TIPH TPAMOTHIN 1HTepHET-KaMIaHii MOKHA PO3BUBATH Ta MOCTYIIOBO
MEepeTBOPIOBATH HA aKTUBHIMI Aii. 3 iHIIOTo OOKY, KOJH YMOBH JUJIsl KaM-
naHii He Halikpaiii, a0o KoM KaMIaHii B3aralli He MpOBOAATHCS 1 BiIOY-
BA€ThCS XaOTUYHA Ta OE3IyMHA PEaKIlisl Y BipTyalIbHOMY CEpEIOBUIIL Ha
COLIaTBFHO-TIOMITUYHY TpoOIeMy, iCHy€ PU3HK HEC(PEKTHBHOCTI CIAKTH-
Bi3My. ToMy Ba)KIMBUMU € HOCITIKCHHS, Y SIKUX HE MIPOCTO aHATI3YEThCS
CJIAKTHUBI3M, aje i BUPOOJAIOTh PEKOMEH AT OO0 MiIBUIIEHHS e(eK-

OHJIAIH MOBEIHKY.
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B Vkpaini, Ha xamb, IbOMy NUTaHHI HE NPHUIUIIETHCS yBara B3araji.
V 3B’S3Ky 3 UM, MOKHA TIPUITYCTUTH, IO SIKIIO 3apa3 MPOBECTH 3arajbHO-
HaIllOHAJIbHE OMUTYBaHHS CTOCOBHO OCOOJMMBOCTEH COLIaIbHO-TIONITHIHOT
THTEpHET-TIOBEIIHKM, TO PE3YyNITaTH OyIyTh JEMOHCTPYBaTH CKOpIllle CIIaK-
THBHY (hOpMY MOBEIHKM YKPATHCHKHUX TPOMAJIsH, AKa IpH LboMy Oyze Heedek-
TUBHOIO JUIS PErYJIOBaHHS COLIAJIBbHO-TIONITUYHUX MpodseM. ToMy po3BUTOK
TOHSITTS CJIAKTUBI3MY B TCOPETHYHOMY Ta EMITIPHYHOMY BHUMIPI € HA/I3BUYAHO
BKJIMBHM ITUTAHHSM JII YKPATHCHKOT HAYKH, 30KpeMa COIIOJIOTTI.
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CHAPTER «CULTURAL STUDIES»

THE PROBLEM OF FORMATION OF ARCHITECTURAL
FORM OF MEGARON IN THE COURSE

OF AESTHETIZATION, ETHIZATION AND
SACRALIZATION: CULTURAL ANALYSIS

MPOBJIEMA CTAHOBJIEHHA APXITEKTYPHOI ®OPMHU
METAPOHY Y XO/I ECTETU3AIIIIL, ETU3AILIII
TA CAKPAJIIBAILIL: KYJIBTYPOJIOTTUHUM AHAJII3

Tetiana Sovhyra!
DOT: https://doi.org/10.30525/978-9934-26-151-0-43

Abstract. The aim of the article is to investigate the historical
development of the architectural form of the megaron and identify the
factors that contributed to the rethinking of its functional features: from
a purely utilitarian to a cult purpose. The research methodology is based
on an integrated approach and relies on the analytical (when analyzing
art history and cultural literature on the subject of research), historical
(when clarifying the stages of the formation of the megaron as a form
of cult architecture) and conceptual (when analyzing the influence of the
processes of aestheticization, ethization and sacralization on the formation
of the megaron). The scientific novelty of the article is to identify the
factors that contributed to the rethinking of its functional features: from
a purely utilitarian to a cult purpose. The results. The evolution of the
architectural form of the megaron — from adobe houses with a place for
a fire and an overnight stay in the stone building itself, certifying the fact
of aestheticization (I invoke this form in the historical development of
mankind). In particular, the example of the Temple of Hera in Olympia
shows the imitation of wooden structures in stone architecture. This fact
historically testifies to the peculiarities of the formation of the Dorian
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architectural order in Greek culture. Reconsideration of the megaron as a
residential building, and as a result of a monumental temple, an altar, is a
process of etization and sacralization. This also applies to the columns, in
particular, which are first erected out of technological necessity, and over
time serve as a necessary aesthetic attribute of the architectural form of the
megaron.

If clay and wooden buildings were erected mainly for the life of
people, then the stone megaron, according to the technology of processing
raw materials and the principles of construction, were many times more
complicated — they became a kind of monuments and temples, often of a
purely religious purpose. The reason for this is not only an understanding
of the strength and endurance of raw materials, because if people created
structures of stone only so that the latter would withstand as long as
possible, then these amazing artifacts would not be so exquisitely and
filigree decorated. The practical significance. Key points and the research
results can be useful for studies of the processes of cultural development
of mankind, in particular, consideration of the history of architecture and
sculpture, the processes of aesthetization, ethization and sacralization.
Moreover, the article can be used for educational disciplines of culturological
and art history in Ukraine and abroad.

1. Beryn

ApxiTekTypa 3akapOyBasia B co0i BiIOMTOK KyJIbTYpPHOTO PO3BHUTKY Ta
TEXHOJIOTIYHOTO MTPOTPECY JIIOACTBA. Y KOUOBHX HAPOIIB THMYACOBHUM IIPHU-
TYJIKOM Ta YKPHUTTSM BiJl HEroAu Oynu KypiHb, MIATpo (CKUHIS) Ta HAMET,
aJpKe JIFOTU 11Ie He BMUIM 3BOJIMTH MilIHI, CTajll KOHCTpPYKIii. B mepion ocin-
JIOTO TIepioay 3’sIBISEThCS XaTa, sika 3a (JOPMOIO Harajaye THMYAcOBl CITO-
pynu (KOHyCcOIoIiOHAa Ta MPSIMOKYTHOT (POpMH), ajie TEXHOJIOTIYHO BUTOTOB-
JICHa B)KE JUISl TPUBAJIOTO MTPOYKUBAHHS (3 IICTVIH Ta 32 paXyHOK INTHHOOUTHOL
TEXHONOTIi). 30KpeMa, Ha TepUTOpii ereichkoi NUBLMIZALIl MecapoHu
(B mepekiazi 3 JaBHbOIPELbKOT — BEJNMKI 3ajM) 31e01IbIIOr0 MpsSIMOKYT-
HOT (hOpMU CITYKHITH JKUTIOM U1l rpekiB. HaiinaBHimn 3pa3ku MerapoHiB
3HaiineHi B KyapTypHuX nmam’sitkax Cekcno Ta JliMiHI (TIepiof IPerbKoro
Heodmity, 6000-3000 pp. 10 H.e.). 3a pe3yIbTaTaMu apXeoJIOriuHUX PO3Bi-
JIOK I1i criopyu OyJii HalOUIBIIMMH 3-MOMIXK 1HIINX Oy/iBesb, MPABUIBHOT
npssMOKyTHOI (opmu, 30ygoBani B meHTpi mocenenHs [10, c. 346]. Xoua
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HACTIPaBIi B Cy9aCHOMY PO3YMiHHI METapoH SBISIE COOOI0 CIIOPYAY KyJIb-
TOBOTO Tipu3HaueHHs. [Ipo 1ie cBiuarh HU3KH MyOITiKallil, B SIKHX cymepe-
YJIMBO 03HAYAETHCS 1151 apXiTeKTypHa hopMma. 30Kkpema, iCTOPHK MUCTEIITBA
b. Binmep, A0CHiKy0YH KyJIbTOBY apXiTeKTypy, BKasye, IO MPU3HAYCH-
HSIM TPEIBKOr0 XpaMy Mae OyTH KHTIO I[bOT0 0Ora: rpelbKe CIOBO HAOC
(OCHOBHA YaCTHHA MErapoHY) O3HAYA€E 1 Xpam, 1 )KUTIo...» [3, c. 75]. Bin-
TaK, B MOro po3yMiHHI MErapoH MOXe€ CIYTyBaTH KYJIBTOBOIO CIIOPYIOIO,
30y10BaHOIO Ui KOHIEHTpalii OokecTBeHUX cril. CXOXKY TyMKY BHCIIOB-
moe k. Paiit (J. Wright), Bkasyrouu, 110 B MErapoHH OCMUCIIIOBAJINChH
LEHTPOM JI0 TaKoi MipH, 110 B HUX «POOUINCH KEPTBONPUHECEHHS Ta 1HII
peuniriiini nepemonii» [11, c. 161-162].

Haromicts B. Miomep, HOCTIDKYIOUH TMEpIIi MOCEICHHS HAIOJIATae
Ha TOMY, III0 METapOHU OYJIN JIUIIE BETMKUMH OY/IBISIMHU JIJISl IIPOKUBAHHS
[10, c. 342-348]. Cxoxy HDyMKYy BHCIOBIIOE JISKIiB, siIKa CTBEPIKYE, IO
METrapoHU OJIHOKIMHATHOTO TPUMIIICHHS, 3 SKOTO Ii3HIIIEe PO3BUHYIIHCS
pi3HI Moaudikalii 6araToKiMHATHOTO OYyIMHKY [6, c. 14].

TexHONOriYHUI aHai3 3BEJCHHS MErapoHiB 3iiiicHeHo JI. Axumo-
Boro (Ha mpukiani Xpamy lepum B Omimmii), AMMiaHoM MapuemtiHom
(A. Marcellinus) (mocmimkenns Xpamy FOmitepa Ha Kamitomiiicbkomy
narop6i, Pum) naroTe mijcraBu cTBEpIKYBaTH, 110 MerapoHHa ¢opma €
3pa3KoM TEXHOJIOTIYHO JOBEPUICHOT CHOPYAM Ta HaWKpalluxX MPHUKIaJiB
MHUCTelNTBa apxiTexTypu [1, c. 172; 4, ¢. 187-237]. IIpote, woxHe HOCTia-
JKCHHS HE PO3IIIsAJa€ YUHHUKH TOSBH, TpaHChopMallii Ta IepeoCMUCICHHS
METapoHy BiJ pOPMH MOCTIHHOTO KUTIA O KYJIETOBOI CIIOPY/IH.

CynepeunuBicTh 03HAYEHb METapOHY Ta BIIMIHHICTD Yy ITiIXO/aX OCMHC-
JICHHSI [i€T apXiTeKTYpHOi (hOPMH 3yMOBIFOIOTH BHOIP TEMH JTOCIIKESHHSL.

Merta cTaTTi — JOCTIIATH ICTOPUYHHUHA PO3BUTOK apXITECKTYPHOI (hopMH
METapoHy Ta BUSBUTH (AKTOPH, SIKi MOCIPUSUINA IIEPEOCMHUCIICHHIO HOTO
(DYHKIIOHATBHUX OCOOJMBOCTEH: B CYTO YTHJIITAPHOTO JIO KYJIBTOBOTO
MIPU3HAYCHHSI.

2. BuUKJj1aJ 0CHOBHOI0 MaTepiay 10CTi/IzKeHHA
[epuri meraponu 3’ ABUJIKCH 1I€ y Tiepios 3—2 CT. 70 H. €., PO L0 CBif-
YaTh 3QJIUIIKY APXITEKTYPHUX CHOPYH, 3HAIEH] B KYJIBTypHHUX IaM’ sITKax
Cekcno Ta JliMiHI y TIepioJl TPEIBKOrO HEOJiTy. 3a pe3yibTaraMu apXeo-
JIOTIYHHUX PO3BIJOK IIi CHIOpyAn Oyiau HaMOUTBIINMU 3-TIOMDXK 1HIINX Oymi-

295



296

Tetiana Sovhyra

BeNb, MPABWIBHOI MPSMOKYTHOI (hopMu, 30y0BaHiI B IIEHTPI MOCEICHHS
[10, c. 346]. Ileprui 3pa3ku BN COOOI0 TMHOOWUTHI 3BE/IECHHS, B LIEH-
TP SIKMX PO3TAIIOBYBAJIOCH MICIIE JUIS1 BOTHHUINA, a BTOPi, HaJl HUM — OTBIp
(oxymyc) mnst Buxomy quMmy. Taxuii OyquHOK OyB BIIOBHI NPHIATHUH IS
KWUTJIA: B HBOMY TOTYBaJIM XKy, @ HABKOJO BOTHHIIA Y3JIOBX CTiH CIaH
[3, c. 18-35]. ITokpiBiro Jist BiZBEICHHSI JJOIIIOBOT BOJIU BiJI NIMHSHUX CTiH
HiANUPANTN YOTUPU JICPEB’sIHI OMOPH.

3. Kosiona six onopHuii eJ1eMeHT Ta CKYJBNTYPHA NPUKpaca
apxitektypHoi ¢popmu

[epri mezaponu He Mau KOJIOH, HATOMICTD TIPOXOIOM CITYXKHB BY3b-
KU OTBIp Juid BXigHUX JBepeil. Ta or muBuHa. [leper’sHi CTiiiku, 1m0 B
MEePIINX METapoHAaX CITYKIITH OIOPOIO JUIS MTOKPIBIIL, a, 0TKE, OYIyBaJIHCh 3
TEXHOJIOTIYHOT HEOOX1AHOCTI, MOCTYIOBO — Y IPOLIEC] y3BHUA€HHS (€CTeTH-
3aI1ii) — MoYaiu CIPUHMATHCS K OCHOBHI aTpUOyTH apXiTeKTypHOI popMu
JaBHBOTpelbKOTO Meeapory. Ha mpuknani Kaocckoro mamamy Bimmep
BKa3y€: «...KPUTChKI KOJIOHH BHKOHYIOTH (DYHKIII Oe3M0CepeHbO OMOPH:
BOHU MiATPUMYIOTH CTEIIO Pa3oM 3i CBITJIOBUMH IIaXTaMH 4YH HECYTh
Mapini 0araTornoBepXOBHX CXOJiB», — Tak aHalizye b. Binmep ¢ynkiio-
HaJIbHE NPU3HAuEHHs KOJIOH y masaui [3, c. 22].

HasBHICTh 3HA4HOT KUJTBKOCTI KOJIOH 3yMOBIIIOBajiach He MOTPeOOrO B
VKpIIUTEHHI KOHCTPYKIIii, a B TSDKIHHI O HaJAHHS OUIBII MPHUBAOIUBOTO,
OIIATHOTO Ta MPE3EHTAIIMHOTO BHJYy apXiTeKTypHOi (opmu. 30kpema,
mepen BXOIOM B OCHOBHY YacTHHY — Haoc (y IPEBHIX PUMIISH — LEIITY) —
3’SIBUBCS HOPTHUK (TAHOK), 00paMJICHU KiJIbKOMA KOJIOHAMHU Ta aHTaMH.

Hucmune, abo «xpam B aHTax» (1) MaB BCHOTO JBi KOJIOHH, IO Oymn
PO3TaIIOBaHI Mi>K aHTaMH B HAOC1, y TOH 4ac gk y npocmuni (2) aHTH Ii-
KOM 3aMiHIOBaJMcs cTiikamMu. AM@inpoctwib (3 naBHboOrpen. amdi — 3
000X CTOpiH, PO — clepeay, CTUIb — KoJoHa) (3) CBO€I HA3BOKO BKa3ye
Ha HasIBHICTH KOJIOHHUX IMOPTHKIB 3 000X 00kiB («Xpam Hiku Anrepocy»
(427421 p. no u. e., Axpononb, Adinn), a nepunmep (4) Ta UUTIHIPUY-
HUll monoc (7) — Ha yBIHYECHHS HAOCy KOJIOHHOKO TaJepeero 3 ycix OOKiB
(Tonmoc B Jempdax, 16-12 cr. mo H. e.). Junmep (5) (Tperiit xpam Apte-
Mmign Edecwkoi, 1 ct. o H. e., Epec, Typeuunna) ta ncegdoounmep (6) —
HaANOIIBIII 32 PO3MipaMM JaBHBOTPEIIbKI CIIOPYIU 3 ABOMA PSIaMHU KOJIOH
B3JIOBXK BCHOTO MIEPUMETDY.
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Puc. 1. Buan anTu4HOr0 Xxpamy

[IpocTeXMBIIU  €BOJIOIII0 apXITEKTYPHOI (OPMH  0aBHbOSPEYLKO2O
Meeapony, 0a4MMO 3HAYHE YCKIIAJIHCHHS apXITCKTOHIKMA Ta 301JbIICHHS
PO3MipiB 371e01IBIIOTO 33 PaXyHOK J0/IaBaHHS 3HAYHOT KIJIBKOCT1 KOJIOH.

Kononna ranepest y mporeci ecTuTesanii Takox 3a3Hae TpaHcdopma-
uii — y MerapoHHiil crnopyal BepTHKAJIbHOIO MiJNOPOI0 CIYXKAaTh CKYJb-
nTypu. Y AaBHbOTpenbkomy xpami Epexreiion (421406 pp. 1o H.e., AKpo-
ok, AQiHM) OMOPHUMH (TPUMATBHUMH) €IEMEHTAMHU € CTaTyi y BUTIISII
XKiHOYI mocTari (kapiatuau). Binrak MOHyMEHTalbHa CKYIbITypa CIYTye
YaCTHHOIO (TIPHKPACOI0) apXiTEeKTypHOi KOHCTpyKmii. Kapiatumu (a Takox
aTJIaHTH) K 3pa3KH apXiTEKTYPHHUX OMOPHUX EIIEMEHTIB (KOJIOH) 3 4acoM
MIEPEOCMHUCIICHI SIK OKpPEeMi CKYJIBNTYpPHI (POpMH, 1110 MAFOTh MPABO HA CBOE
ICHYBaHHSI OKPEMO BiZl MOHYMEHTAJIBHOI apXIiTEKTYpH.

3okpema, ckymbprTypa A. Poxena «3anemnana kapiatumga, Mo Hece CBil
kaMinb» (1881-1981) imocTpye 3aBaaHHA KapiaTHIU K apXiTEKTypHOTO
€JIEMEHTY CIIY>)KUTH OIOPOIO I 3arajbHOi KOHCTPYKLIT XyJ0KHIMH 3aCO-
0aMU CKYJBITYpU — MOETHKOK 300pakajibHOTO MHCTEITBA, MPHU LbOMY
nepedyBae y caMo0CTaTHIN (hopMi CKYJIBIITYPH.

AJie HaBiTh B THX BUTIQJIKaX, KOJIM HEMAE MPSIMOTO TEKTOHIYHOTO 3B’ S3KY
MIX apXiTeKTYpOIO Ta CKYJIBIITYPOIO, OCTaHHS NiepeOyBae y MpsIMii 3aliex-
ocBiTiieHHs. [lepekoHrBe CBiqUEHHIM IIbOMY € To0ymoBa xpamy Pamzeca I1
(AOy-CumMbOer), B SIKOMY KOXKHI IIIICTh XBUJIMH 32 JIOTIOMOTOIO COHSIYHOTO
MIPOMEHIO BUCBITIIIOIOTHCS YOTUPHU CcTaTyi OOTiB (IUB. pUC.), ado Xk cTarys
3eBca B Ounimii (5 cT. 10 H.€.), po3MillleHa B IIeJUTi Xpamy, 110 Oyia Hempo-
MOPIIHHOIO BiAMOBIAHO apXiTEKTOHIYHOI MOOYTOBH Xpamy, YBIHUYIOUH
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BeNNY CBO€I mmocTari. SIkOn 3eBc 3aX0TiB BCTATH 31 CBOTO TPOHA, TO BiH OM
3ipBaB CTEIIO CBOTO K Xpamy.

4. lIpouec Tpanchopmailii Merapony
Bill JKMTJIa 10 CBSIIEHHOTO XpaMy

Ocimra mroquHa OymyBaia JKUTIa B HH3HMHAX, OMIDKYEC JO Kam STHHX
CTIH, PIYOK Ta DIMHUCTUX OOpPHUBIB. A TOMY BHIII CHJIM MaJd iCHYBaTH
JIeCh BUCOKO — B HeOl, Ha ropax, narop6ax. TsxiHHS 10 BUCOTH U 3yMO-
BUJIO OCHOBHY OCOOJUBICTH apXiTEKTYpH — 3BOAMTH CIIOPYIH BBHCH, YUM
BHUIIIE — TUM Ommxue 10 6ora. Tak i MerapoHH sSIK Hal 01161111 COPY/AN IPEKiB —
y Tpoleci ecTeTusanii, eTu3arlii, a 3 4acoM cakpasizarii — mo4aau 0CMHC-
JIFOBATHCH SIK CTIOPYIH KyJIKTOBOTO 3HAUCHHS — XPaMHu.

Ta i mpotiecu niepediranu CTUXIHHO, MiJCBIAOMO — Y 3B’ 3Ky MOCTYIIO-
BOTO ONaHyBAHHS TEXHOJIOTI1 3BEICHHS CIIOPY/I.

Ko TIMHSHI Ta JAepeB’siHI CHOPYIU 3BOJMINCH 3IEOUIBIIOTO IS
JKHUTTS JIFOJICH, TO KaM’siHI METapoHH, 110 3a TEXHOJIOTIE 00pOOKH CHPO-
BUHH Ta MPUHIUIIAMHU OyTiBHUITBA OyJIH B Pa3d CKIATHIIINMU — CTaBaJH
CBOEPITHUMU TIaM’ ITHUKAMH Ta XpaMaMHU, 4aCTO CyTO PENIriiHOTO MpU3Ha-
YyeHHs. [I[pUunHOI0 TOMY € He TIJIbKM PO3YMIHHS MIITHOCTI Ta BUTPUBAIOCTI
CUPOBUHH, aJPKe, SIKOW JIFOM CTBOPIOBAIM CIIOPYAM 3 KAMEHIO JIUILE AJIst
TOTO, 1100 OCTaHHI BUCTOSJIM SIKOMOTA JIOBILIE, TO 11l IMBOBIKHI apTeaKTH
He Oyau 6 HACTINBKY BUIIYKAHO Ta (iMirpaHHO 03100JIeHi.

OTXe, TEXHOJIOTis BU3HAYAE CIEHU(IKY apXiTEeKTypH, €CTCTUYHE Ta
KyJIbTypHE 3HaueHHs. Hajnrto, po3yMiHHS CKIIQJAHOCTI 3aCTOCYBAaHHS TOTO
9H {HIIOTO c1t0co0y OymiBHUITBA 3yMOBIIOE (PYHKIIIOHATIBHE TPH3HAYCHHS
CTIIOPY/H.

B 3ameHOCTI Bij po3TallyBaHHS KOJIOH, 3MiHWJIAch W (opMma aHTH-
YHOTO METapOoHY, KA 3r0J0M CTaB CIYIyBaTH HE JIMIIC KUTIOM, a H Xpa-
Mmom (muB. puc. 1). 3pemToro, THIT apXaldHOTO KHUTIA Me2apoH TTOCTYIIOBO
MIEPETBOPIOETHCSL B APCHKUIA nanay. Y HbOMY BXKE HE TOTYIOTh DKy 1 HE
CIUIATh; BOTHUILE CTAE KYJBTOBUM KEPTOBHUKOM. TyT 30MparoTh MoyecHUX
rocTei, poOIsATh KEPTBONPUHECEHHs Ta BJIALITOBYIOTh LAPCHbKI OCHKETH
[11,c. 161-162].

IMpuknagom moxe ciayryBatu Xpam I'epu B Omimmii (2 cT. g0 H.e.) —
criopyzia JIOpiiChbKOTO opzepa, oOpaMieHa KOJIOHHOK Tajlepecro y IIiCTh
KOJIOH 3 OJIHI€i Ta MIICTHAJIISTH 3 APYTOi CTOPiH (puc. 2).
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Puc. 2. Xpam I'epu B Ouaimmii (1 cT. 10 H. e., 1opilicbKuii opaep)

Kononun xpamy BHTOTOBJCHI B pi3HHHA 4ac (y CHJIY HEBIJIOMHUX HaMm
NPUYHMH XpaM BiIOyHOBYBaBCsS TpU4i — el (haKT MIATBEPIDKCHO apXeo-
JIOTIYHMMHU PO3BiIKAMHU, BHUKIAQJICHUMHU y MoHOorpadii icropuka b. Bin-
niepa «Ictopist CrapomaBHboi [pewtii»): BiAMOBITHO OUIBII PaHHI 3pa3KH €
JiepeB’sHUMH, Ti3HI — kKaM stHUMH [3, c. 78]. 3amiHa ix BigOyBamacs mpo-
TATOM TPUBAJIOTO YaCy 3 AAaBHIX-AaBEH 10 PUMCBHKOTO Mepioay, pi3bOneHHs
Ha HUX MPOBOIWINCS BiAMOBITHO A0 MOTOYHHMX apXiTEKTYpHHUX CTHIIB,
KOJIOHHU TIOMITHO BiJIPi3HSIOTHCS OJIMH BiJI OJTHOTO B MPOIOPITISX 1 AeTaJAX.

Le# hakT icTopUdHO 3aCBiAUY€E OCOOIUBOCTI CTAHOBJICHHS TOPIHCHKOTO
apXITEeKTypHOTO opzepa, a caMe (akT HACJiTyBaHHS JIepeB’THOT KOHCTPYK-
ii B KaM’sHIH apXiTeKTypi. «Y JIOPUYHOMY Opjepi KosoHa maia (hopmy
CTOBIIA, IO 3BYXYBaBCS JIOBEPXY, B 10HIYHOMY 0a3a Ta KalliTelb Mallid
BUTIISI] IBOX 3aBUTKIB — BOJIIOTH, KOJIOHA KOPUH(CHKOTO oprepa BifpizHs-
nacsi Bij 10HIYHOI KapHU30(OPMYIOHOIO KaIliTeJUTI0 3 POCIMHHOTO OpHa-
MEHTY (JIUCTs akaHTa)» [6, c. 14].

EBomrowiist apxiTekTypHOi (hOpMHU Me2apony — BiJl KUTIOBOTO OYITUHKY 3
MICIIEM [Tl BOTHUILA Ta HOYiBJ 10 MOHYMEHTAJILHOTO XpaMy YBIHUY€EThCS Y
naBHborperpkomy Ilaphenoni (adincskuit Akponons, 447-438 pp. 1o H.€.),
SIKUH SIBTIsSIE COOOTO TPHKJIIA]] TEXHOIOTIYHO JOBEPIICHOT CIIOPY/IH, 3BEACHOT Y
¢opmi nepunTepy Ha MapMypoBOMY (DYHIAMEHTI Ta OTOUCHOI MapMypPOBUMHU
KOJIOHaMH 3 ycix OokiB (17 — 3 omniei Ta 8 — 3 iHmoi). Xo4a XpaM BHJa-
€TBCS 1716aIbHO TIPSIMOJTIHIHNAM, HACTIpaBIli B HOTO KOHTYpaxX HeMae Maiibke
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YKOJTHOT TIPSIMOI JIiHIi: KyTOB1 KOJIOHW HAaXHJICHI JI0 CEPElHM, a JBi CepeIHi,
HaBIaKH, — JI0 KyTiB (puc. 3). Yci kooHn MarTh GopMy eHTasucy (3acto-
CYBaHHS JI0 MOBEPXHI YOTO-HEOYAb OMYKJIOI KPUBOI B €CTETUYHHUX IISX),
KyTOB1 KOJIOHH B JiameTpi ToBmi 3a iHmi [1, ¢. 172]. LIi Ta iHmm ontuyHi
«XHTPOII» CTBOPIOIOTH HPOMOPIIHHO «piBHE» 300pa)KCHHS CIIOPYIH IS
CIPHUAHSTTS HOTO JIFOIBMHU, 10 3HAXOAATHCS HA PIBHI CTHIIO0ATY.

Puc. 3. Ilapdenon (apincbkuii Akponoss, 447-438 pp. 10 H.e.)

Y X0zl iCTOpUYIHOTO MOCTYITy apXiTeKTypHa (hopma TpauniitHOTo mpsiMo-
KyTHOTO Me2apony y Tiporieci ecmemusayii (IpU3BUYAEHHS TA HAOYTTS 03HAK
MIPEKPACHOT0), emusayii (HAOyTTs 03HAK rapHOTO Ta HEOOX1THOTO JJIsl ICHY-
BaHHA) Ta caxkpanizayii (HaOyTTsS 3HaUCHHS Xpamy) MOIIUPUIIACh HE JTUIIE B
KyJIBTYpi €TpyCKiB B ITamii Ta rpekis, a i 3rooM y puMJIsiHIB [3, ¢. 87-90].

5. BnockoHaieHHSI TEXHOJIOTIYHOI CKJIAI0BOT MErapoHy

Xpam FOmitepa (Kamitomidicekuii marop6, 1 cT. 10 H. €.) — HaiOLIbIIa
crniopyaa CraposaBHbOro PuMy Ha MOMEHT 3Be€HHS NMPAMOKYTHOI (hOpMHU
(mecapony) 3 BENUKOIO KIJNBKICTIO KOJIOH, PO3MILICHUX IO MEPUMETPY
(3a BUKJIIOUCHHSIM 33/IHBOI CTiHM, Ha BiAMiHY BiZl ()OPMHU THIIOBOTO I'pellb-
KOTO MEPUNTEpy).

JlaBHpOpUMCEKMI  icTopuk  AMMian Mapremtin  (Ammianus
Marcellinus) y 4 cT. H.e. Ha3BaB XpaM «KamiTOJi€M, SKUM IIaHOBAaHHUH
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Pum mimHOCHTE cebe no BiuHOCTI» [9, c¢. 187-237]. Tak ort, 3a ipoHi€r0
JIOJTII TBEPJ/UKCHHS HAYKOBIISI PO «BIUHICTB» XpaMmy Ta PUMCBHKOI KYIb-
TypH 3QJIMIITWIOCH JIUIIE B JIITEpaTypi JIUIIEC aleTOPHYHUM 00pa3oMm, He
MiITBEPIKCHUM ICTOPUIHUME (DaKTaMH, aJKe XpaMm B XoJi 00poThOH 3a
BJaxy OyJIO CHAJICHO TPHYI.

HatomicTb, Ha MiCIli TIOXKEX1 CHIAMHA HOBHX MPABUTEIIB-TIOJKOBO/IIIIB
XpaM BiIOyIOBYBaBcs 3a MOA000I0 MONEPETHBOTO, aje 3 OUIBII PO3Kill-
Humu HanOynoamu [leprra copyna (509 p. mo H.e.) HaragyBaia Gopmy
MPOCTIIIO 3 TPhOMA PsIaMH KOJIOH y IMOPTUKY Ta KOJOHHUMH raliepe-
ssMU 110 OokaM. Binrak, KOJOHH PO3TAIIOBYIOTHCSI HE B3IOBXK CTiH LIEJUIH
(X B TpagumiiHOMY HPOCTHIII), a B KINBKM PS/iB, YTBOPIOIOUM OKPEMi
MpHUMIIIEHHS BikpuToro tumy. KojoHama nocsraia 3HaYHUX PO3MIpIB —
B Hill pO3MIlIlyBaJMCh pUMChKa Ta rperbka 0i10miorekn. OpuriHajibHE 03]10-
OnenHs xpamy Oyino BusiBiieHo B 2014 pori (puc. 4), 3HaXiJK{ JTO3BOJIHIN
apXxeoJIoTaM BIIEpIlIe peKOHCTPYIOBATH peaNTbHIH BUIVI XpaMy Ha CaMOMY
panHbOMY eTarti [7, ¢. 237-250].

Puc. 4. [1nan nepuioro xpamy

Jpyruii Ta Tperiii Xpamu SBIAIM cOOOI0 Ie OIIbII MOHYMEHTAJbHI
CIIOPY/IH 3 MO30JI0TOIO YEPEMNHLli Ta BATOHYEHUMH cTaTysiMu. [1icist mosxkexi
(B 83 p. 10 H.€.) B X0/ TPOMASTHCHKOI BilffHU cropyay Oyio BigOynoBaHO
(3a momo6or0 mepIoro) BIpoxoBx 15 poki. OcBIYeHUi PUMCBKUM MOJ-
rxoBoaeM Keinrom Jlyraniem Karyinom Kamitomiem y 69 p. 1o H. e., xpam
3ropiB TOro » poky. Immeparop Becnancian BingOymyBaB Xpam Jjdine B
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75 p. H. €., O IPOCTOSB JHIIE 5 poKiB. 3a yacu npaBniHHsA Turta copyna
BTpETE 3a3HaJIa IOKEXKi. Y 82 p. H. . Ha MICIIi TPhOX MOMEPEIHIX 3’ IBUBCS
OHOBIICHHH PO3KINTHHUH XpaM 3 TI030JI0TOI0 YEPETINIli Ta BATOHUCHIMH CTa-
TysMH. 300pa’keHHS XpaMiB MOXITHBO 3HANTH Ha MOHETaX CTapOAaBHBOTO
Pumy [8].

[Ticnst moxexi (B 83 p. 10 H.€.) B XOJ1 TPOMAJTHCHKOT BIfHH CHIOPYILY
Oyno BinOynoBaHO (3a 1Mo1000I0 MEepHIOro) BOPoAOBK 15 pokiB. OcBsue-
Hull pumcbkuM nonkoBoaueM Keintom Jlyrauiem Karynom Kamitomiem y
69 p. 10 H. e., XpaM 3TopiB TOTO X poKy. Imneparop BecnaHncian BinOyayBaB
Xpam Juiie B 75 p. H. €., 10 MPOCTOSB JIUIIE 5 POKiB. 3a YacH MpaBIiHHS
Tuta ciopyna BTpeTe 3a3Hajia moxexi. Y 82 p. H. €. Ha MiCIli TPHOX MOIIe-
PeaHiX 3’SIBUBCS OHOBJICHUHM PO3KINIHMI XpaM 3 MO30J0TOI0 YCpPEIHIli Ta
BUTOHUCHUMH cTaTysMu. [Ipu boMy KiJIBKiCTh KOJIOH 3HAYHO J0/aBaNIaCh,
10 HE CKa3aThu — NMPUMHOXYBajach 3 KOXXHUM BigHOBIEeHHsM. L1 dakrn
HA0YHO JIEMOHCTPYIOTh TpaHC(HOPMAIIIIO TPATUIIHHOT popMu mezapony y
CKJIQJTHUH apXiTEKTYpHHH KOMILICKC.

Jo pedi, 3 mporo micn (I[lamaruachkoro maropOy — [lanaruny) posmo-
YHHAETHCS ICTOPIs 3acCHYBaHHs manaiiB (itan. palazzo), manar. Ajuke, 1
CJIOBA MOXOJATH BiJl JIATUHCHKOTO palatium, 0 NepBiCHO 03HaYYBaJOo Maco-
BHUIIIE, OCBAYECHE KYJIBTOM iTainikicekoi OoruHi ckorapcersa [lanec (Pales),
mo 3Haxoauocs Ha [lamaruHcebkomy marop6i (Micus, 10 A0 3aCHYBaHHS
Pumy cnyxuno MiciieM BHUIIacy XynoOH 3BificM i Ha3Ba), — MicCIid, JIe 3a
JIeTeH/IaMU Ta nepekasamu Oyiio 3acHoBaHO CraponaBHiii Pum.

OuepunHo, [lanaTmHCKMi Taropd CHOYaTKy CIyryBaB BUTOHOM IS
XynoOu, a KoM y iTajiKiB 3°SIBUJIMCS TEPIi PENiriiHi ysSBICHHS i BUHHK
KyabT OoruHi [lanec, To palatium craB peniriiHUM IEHTPOM MaCTyXiB, SIKi
3IICHIOBAIHN TYT JKEPTBOIPHHECCHHS.

V xomi DOCHIIKEHHS BUSBIACTLCS, 110 BIAMIHHICTH MiK ITajlalloM Ta
XpaMoOM TOJIATAE JIUIIEC B OCMUCIICHHI (PYHKI[IOHATIBHOT CKJIAZ0BOT MPHMi-
IICHHS, HATOMICTh MOHYMEHTAaJIbHA CIIOpYy/Ia MOXKE y MPOIIeCi ecTeTU3aIlii,
eTu3allii, a 3pelTolo cakpaiizamii craty xpamoM. [Ipu boMy apXiTeKkTo-
HiKa, 0COONMBOCTI CTPYKTYPHHX €JIEMEHTIB 3aJIUILATHCS HE3MIHHUMH.

Tak camo SIK 1 KOJIOHHA rajnepest, apouHa (hopma, Ipu3BUUAiBIINCE y Oyai-
BeJIbHIM MPAKTHUIII, BCE YACTillle 3BOJUTHCS HE 3 IPAKTUYHOT HEOOXiTHOCTI,
a ISl €CTETUYHOTO 3a/10BoNICHHA. HuHi apka, mo crieprry Oyna BUHaiieHa
IIYMEPCHKOIO IIMBITI3AIIIEI0 3a]IsI CTBOPEHHS THMYACOBOTO YKPUTTSI, 4aCTO
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3yCTpIiYaeThCs HE K CaMOCTiifHA CIIOpYyAa, a SIK «apOYyHHUH OTBIp B CYIIUIb-
HIl 3aI11300€TOHHIN CTIHI 1 TOMY MOBHICTIO T1030aBJICHa BHUX1JIHOTO, KOH-
CTPYKTHBHOTO CEHCY» [5, c. 99].

Sk o1, naBEBOpUMCHKHH TeaTp Mapiemna (13—11 pp. 1o H. e.) Ta cTBO-
peHuii 3a ioro momodoro Komizeid (amditearp dnasies, 72—-80 pp. H. e.),
30y/IOBaHi 3a I[I€0 TEXHOJOTIE 3 KaMIHHUX OpWII TpaBepTiHy (10 BHIO-
OyBaBcs 3a 20 MuJib BiJ Pumy). Apouni apkaau 30BHIIHBOI cTinu Komizero
MePEeXOJATh B TOMEPEUHI CKIICIIHHS, B SIKUX PO3TAILIOBaHI TPUOYHH, il
SIKMU CKJICTIIHHS 3’€IHYIOTh NPOXOIU Ta CXOAH MEpIIOro sipycy. A gami:
yuM OinbIe apka 3’SIBIASETHCS B apXiTEKTypHUX 00’€KTax — TUM Oifiblie
CakpatizyeThes 11 3MiCT, KyJbTYpHE 3HAUCHHS: apKa CUMBOJI3Y€E «BOPOTa B
He00», YOCOOTIOEThCS 3 Tpelibkoro OoruHero Becenku Ipuc. Ipoxin yepes
apKy CUMBOJII3y€ CXiJl COHIIS, a00 BHXiJ OOXKeCTBa.

B CraponaBHboMy PuMi apka modarna CIIyryBaTh «CHMBOJIOM YpPOUH-
cTOrO BXOIY» [5, . 94]. 30Kpema, puMIITHU OyyBajl BOPOTa apKOMO/i0-
HOT (opMH JIJIST yPOUYKUCTOTO MPOBEACHHS BIHCHKOBUX TPiyMQiB (IIPOXOj-
JKCHHS BOSIKAMH ITiCJISI OMTBU 4epe3 apKy CHMBOJII3YBAIO IXHE OUMIICHHS
BiJT TIPOJTUTOT KPOBI) — 3BIJICH 1 TIOXOJMTh Ha3Ba TPiyM(anbHOI apKH, K OT
Tpiymdansua apka Tura (Pum, 82 p. H. e.), 30ynoBana imneparopom JJomi-
uiaHoM micist cmepti Tuta B mam’siTh Tipo B3ATTS €pycanumy B 70 poti H. €.

Apka Tura, Ha BiAMiHY BiJ IHIIUX TPiyM(aIbHUX CIOPYI, 3BEACHHUX
9acTo 3 JAEPEBUHU (a TOMY THMMYACOBHX), BUTOTOBJICHA 3 aTTUYHOTO Map-
MYypY, 30epexeHa (X04 1 4aCTKOBO) /10 HAIINX JIHIB, — CTa€ 00’ €KTOM HAIIOTO
nocripkeHHs. bapenbed BcepeauHi MponboTy 300pakye Xia BOSKIB 3 TPO-
¢esimu, 3100yTUMH B €pycaiiMi, Ha co(iTi 3HAXOANTHCS 1HIINHN Oapenbed,
10 300paxye arnodeos imneparopa Tura. L1 enemenTu TpiymdanbHoi apku
JIEMOHCTPYFOTh HE JIUIIEC BUCOKUI PiBeHb MaCTEPHOCTI 0OPOOKH MIITHOTO
MapMypy, a i OCMHCIICHHS apKH SIK BEJIMYIHOT, «00KeCcTBeHHO» (opMHu, siKa
y 3B’s3Ky 3 (hOPMYBaHHSIM KyJIBTY ITaBHBOPUMCHKHX IMIEpaTOpiB — Iepe-
TBOPIOE CMEPTHOTO MIPAaBUTEIS B )KUBOTO Oora.

3peiroro, HamiBchepruyHa, KynonbHa (opma y MoJaibLIOMy MpoLeci
ecTeTM3alii, eTu3amii Ta cakpanizauii, OyJa NepeocMHUCIICHA SK CHMBOJ
JYXOBHOCTI Ta KOHIIGHTpAIil 00KECTBEHHOTO JTyXY.

JasubopumMcekuii [Tanteon (118—128 pp. H. €.) 32 BUCIIOBOM PUMCBKOTO
cenaropa Jliona Kaccist cTBopeHunit 3a KymnosomnonioHowo ¢opmorw Heba
(Moore, 1995), BUmuTHIi 3 «pUMCHKOTO O€TOHA» (IIEMEHTY 3 HallOBHEHHSIM
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TPaBEPTHUHOBOI KPUXTH 1 HETVISTHUM IeOCHEM) TOPU30HTATIbHIUMHU [IAPaAMH.
OpxHe 3 HaOLIBIINX Y CBITI KYNOJIBHUX CHOPY Ma€ AiaMeTp y 43 3 OJI0BU-
HOKO METPH, 3BEJICHE 32 PAXYHOK 3’€THAHHS MK COOOI0 TPUSPYCHHUX PO3-
BaHT)XYBAJILHUX apOK, M0 TO3BOJIIOTH PIBHOMIPHO PO3MOIUIATH Bary i
O1uHMI PO3Mip KYHNONbHOTO MEPEKPHUTTSL.

JIMBOTIISIHO Ta TOBYAIBHO TE, IO BHUCOTA Xpamy JO BEPXHBOI TOUKU
(OKynIOCY B LICHTP1 MEPEKPUTTS) TAKOXK Jocsrae 43 3 TMOIOBUHOIO METPH,
10 03HAYa€ PiBHY MPOMOPHIKHICTH BUCOTH Ta MIMPHHM, & OTKE PIBHOMIp-
HOTO OCBITJIEHHS IPOCTOPY XpaMy MPOMIHHSM COHIIS, 1110 TPOXOAUTD Uepes
LEHTPAIBHUNA OKYJIIOC. Buinepo3misiHytuil naBHbOpUMCHKHI [lanTeon
CIPOEKTOBAaHUN y TakUi crocid, 100 COHIE «IIPOBOAUIIO» OCIHb Ta 3UMY
y BepxHiii miBcdepi OyiBii, a miciis BECHIHOTO PIBHOICHHS PIBHO OIIBJIHI
COHSTYHUH TPOMIHBb IPOXOJIHMB Yepe3 PEIIiTKy HaJ IBEPHMA, a TOMY iMIIe-
patop BXOauB B XpaMm «pa3oM 3 Conrem». TeXHOJOTIYHO Iie CTaI0 MOX-
JHBHUM Yepe3 Kylnenomiony ¢popMmy xpaMy (HaramaiiMo, BICOTa Ta IIHPUHA
OyniBii — piBHi).

6. «Pi3p0seHi» xpamu

Ecternzaris, a TuM OULTBII cakpamizallisi apxiTeKTypHUX (HopMm Mmaia
CBOIM HACIIJIKOM TOAMBYTIIHE SIBUIIE: IMIimayilo mexuonoeii ix cnopy-
Ooicenns. A came: CTBOPEHHsI (BUTOTOBIICHHS!) CIOpY 6e3 Oyoignuymea ix
y 3BUYHOMY CEHCI I[bOTO CIIOBA. MIeThes PO XpaMHu, 6upizbOiieHi y CKeTsX.

3okpema, crapoaaBae micto [etpa (ctomuus [mymei, miznime Habareii-
ChKOTO ITapcTBa, Mopnauis) sucivene y mimaniit ckeri Ha Bucoti 900 MeTpiB
Ha piBHEM MOpSI.

Haii6inbimmii xpam-mas3oneit Enb-Xasue (Mopaamis, 1 ¢T. H. €.) Ha04HO
«JIEMOHCTpPY€ IMITalil0 TEXHOJIOTi] 3BEICHHS TABHBOPHUMCBKUX XPaMiB, y
JTaHOMY pa3i mpocTriro (IuB. puc. 1). KonoHHa ranepest mopTHka ciiyXHUTh
MIPOXOAOM Yy LIETUTY XpaMy Ta HiOu MIATPUMYE «Iax» CIOPYIAH. Xoua, IK MU
BiJIpa3y PO3yMIEMO, HISIKOTO «Jaxy» (y 3BUYHOMY CEHCI IbOTO CIJIOBA SIK
KOHCTPYKLIi IepeKpUuTTs OyI0BH) TYT HEMA, OTOXK HASBHICTH KOJIOHAIH TYT
TEXHOJIOTIYHO HeBHIIpaBIaHa. HasBHICTh KOJIOHAIM TyT 3yMOBJICHA JIMIIIC
TSOKIHHSIM JI0 «3araJIbHOMPUIHSITOD» 3BUYHOI JUISI CIIPUUHSTTS, a OTXKE U
ecmemuyHo npusadbaugoi GopMu.

Xpam-MaB3ouieit Enb-Xa3He — He BUHATKOBUI MPHUKIIA] iMiTaLlil TeBHOT
TexHoNoTii. Bupi3pOaeHi A 3aXUCTy XPUCTHUSHCHKI IEPKBH B MPOBIHIIIT
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Puc. 5. Xpam-mag3ouieii Enb-Xa3ne

JlaniGenna (Ediomnis ) Takoxk 3acBiauyroTh (pakTu iMiTalii mexunonocii 36e-
OeHHs1 Oepesd sIHuX cnopyo.

Ha mepmmwmii mornsiy 3maeThest, HIOM OyIiBil 3BE/IeHI HA CTIMKOBO-0ar-
KOBOMY Kapkaci. Y cTiHaX BHPI3bOJICHI TOPU3OHTANBHI JiHI1, MK SKHMHA
BHJI0BOAHI KaM’siHI TIHOH, YTBOPIOIOUM Y TaKHid CriociO BiKHA Ta MPOXOJIH.
KBanparHi KyOM Ha BIKHAX IMITYIOTh BHCTYITH TOIEPEYHHUX OAJIOK, a Psil
PYKOTBOPDHUX KBAJIpaTHUX CTIHOK YTBOPIOE KOJOHHY TaJiepero HABKOJIO
OCHOBHO{ YaCTHHU criopyau (puc. 6).

[Tpu nopaneioMy ONISL CTAa€ 3pO3yMIINM, 110 Oy/IiBENbHUKU BIIPAaBHO
IMITYIOTh TEXHOJIOT1I0 3BE/ICHHS JEPEB’ THOI CTIHKOBO-0aJIKOBOT KOHCTPYKIIIi.

3naBanocs 0, Taki NOAMBYTIHI MPUKIIAIN BHPi3bOIEHOT KaM’ THOT apxi-
TEKTypH MarTh OyTH OOYMOBJICHI BiJICYTHICTIO JIETTIMX Yy 3aCTOCYBaHHI
OyliBeNIbHUX MaTepianiB (IEpeBHHH, TJIMHU TOIIO). AJIe K Hi, MPUKIAIA
BHPI3b0JICHOT KaM’siHOT apXiTeKTypH BIJIHAWICHI Tam, J¢ MOPSJ 3BE/ICHI
(30ymoBaHi y TpamumidHUX croci6) cnopyan. Y JlamiGemni «mopsmy 3
KaM’SIHUMH, 3arTHONICHHMH Yy IUIATO ITICKOBUKY IIEPKBAMH, BHCOUIIOTH
UHOOUTHI OyauHkH. JlaBHbOTrpenbkuil Xpam Anonona (5-3 cT. 10 H.e.,
Henoc, nopiiicbkuii opzep), 1o sBisge€ cO000 TpoT (YIUISTHHY B CKeJli), B
LEHTPi IKOTO 3HAXOAUTHCS Kpyruii BiBTap [3, c. 75].
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S it B B =

Puc. 6. Kaminni uepksu B Jlanioenna (Edionis), 7-13 ct.

BugoBOyroun B KaMiHHI OTBOPH AJISi MOXIIMBOTO MOJAJIBIIOLO Iepe-
OyBaHHsS (uu TO 30epiraHHs CBOIX CKapOiB), JIOAW HaMarajiuch HATATH
PYKOTBODHUM (OpMaM €CTETHYHO NPUBAOIUBOTO BHUILLY. 3PEIITOIO,
OMaHyBaHHA TEXHOJOT1l 0OPOOKM KaMiHHS TOKJIANO MOYaTOK 3apOKSHHS
MOHYMEHTaJbHOI CKyabNTypu. CIaBHO3BICHI JaBHBOETHIIETCKI XPaMH,
BuciveHi B ckanli AOy—CumOen B3oBx piuku Hin, Ta oOemicku, Bupi3aHi 3
MOHOJITHUX KaM’STHUX TTOPi BUPOOJICHI MTOPS 3 NINHIHOIO apXiTEKTYPOIO.
YV kaminHi Bupi3p0IeHi 00pa3u OoriB AMoHa, Pa-Xopaxru, [1Taxa i maps Ha
dacani Xpamy papaona Pamzeca (AOy-Cumben).

Li apredakT 3aCBiIIyIOTh, III0 BAXKIIUBOIO € HE TIILKA TEXHIKA BUTO-
TOBJICHHA, a i cama TEXHOJIOTisl, TOOTO JIOTiKa Ta PO3yMiHHS TBOPYOTO
mporiecy. AJKe HaBiTh HAHCKIaTHIIINI iHCTpyMEHT 0€3 PO3yMiHHS HOTO
3aCTOCYBaHHS B pyKaxX HEOCBIYCHOI JIFOJUHHU CTa€ Juie Oytadopiero,
MYJISIKEM.
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3aBISIKM TEXHOIOTI1 BUIOBOYBaHHS Ta BUKApOOBYBaHHS KaMiHHS CTaJIO
MOJKJIMBUM «3BOJUTH» TIiJI 36MJICKO 0araTtospycHi KOMIUICKCH HAKIITAJT
migzemuoro micra Jlepiakyto (3 Typenbkoi Derinkuyu — rmmboxkwuii komo-
1513b) — (6—10 c1.) B Kanagokii, mubuHoro 10 170 MeTpiB.

ApXITeKTypHHUIl KOMIUIEKC, BUKapOyBaHuil B ckeni Ha 20 moOBepxiB
BIIMO, Ma€ BEHTHIIAIINHI IIAXTH Ta KOJIOIA31 3 TPYHTOBOO BOjIO0. JuBO-
BIDKHO, 1[0 HaBiTh HA 3HAYHINM TIMOMHI JIOAM BUKapOOBYBAIN 3BUYHI IS
«Ha3eMHUX» MPHUMIIICHb BIKOHIIS, CTOBITH Ta CXOJH, K1 CIIPaBJISIFOTh Bpa-
JKeHHs, HIOM BOHM HE BUAOBOAHI B KaMiHHI, a 30yl0OBaHi 3 JepeBUHH YU
3JTIUIEH] 3 TJIMHH.

7. BucHoBKkH

EBomoriisi  apxiTeKTypHOI (GOpMH Me2apony — BiJi TIMHOOHUTHOTO
OyAMHKY 3 MICIIEM JIJIsi BOTHUINA Ta HOYIBII JI0 HAHOLIBIIOT KaM’siHOT CTo-
Py 3aCBIAUYIOTH (haKT ecTeTH3allil (MPU3BHYAIOBAHHS i€l ()OPMHU B iCTO-
PUYHOMY IOCTYIII JIIOACTBA).

3okpema, Ha npukiani Xpamy l'epu B Omimrii (2 CT. 10 H.€.) BHIHO
HACJIilyBaHHs IepeB’sIHOT KOHCTPYKIIii B KaMm siHiM apxiTextypi. Lleit paxr
ICTOPHYHO 3aCBiIYy€ OCOOTMBOCTI CTAHOBIICHHS JTIOPIHCHKOTO apXiTEKTyp-
HOTO Op/iepa B IPelbKill KyIbTypi.

[lepeocmucneHHs MerapoHy SIK KHTIIOBOI CIIOPY/IH, & 3PEIITOI0 MOHYMEH-
TaJILHOIO XpaMmy, KEpTOBHHUKA, BJIsiE COOOIO MPOLIEC emu3zayii Ta cakpanizayii.

L1i «cmopynmy BCTUINHN MiAATHCS TIpoIiecaM emu3zayii (1l )KUTIa CTaIN
BBa)KAaTHCsl O3HAKOIO T0OPOOyYTY, «I00pay), ecmemusayii (BUAaBAIUCS M
TapHUMH, MaJIO HE iJIeaioM KpacH) 1 HaBiTh cakpanizayii (BBAXKaIUCh «CBS-
MEHHUMEI ).

Le cTocyeThbes 1 KOJIOH, 30KpeMa, sIKi CIIOYaTKy 3BOJISATHCS 3 TEXHOJIOT1Y-
HOT HEOOX1IHOCTI, a 3 YaCOM CIIyTYIOTh HEOOXIOHUM €CTETHYHHM aTpuly-
TOM apXiTEeKTYpHOT (HOpMHU MerapoHy, 30KpeMa OKpEMHUM NPUKIaI0M MOHY-
MEHTAJILHOI CKYJBITYPH (KapiaTHUIH Ta aTJIaHTH).

Skmo mIMHSHI Ta JAEepeB’siHI CHOPYAW 3BOJIWINCH 3/1€0LIBIIOT0 JIs
JKUTTS JIFOJICH, TO KaM’sIHI MErapoHH, 0 3a TEXHOIOTIEr 0OpOOKH CHPO-
BUHH Ta MPUHIUIIAMHU OyHiBHUIITBA Oy B Pa3H CKIATHIIIUMH — CTaBaJIH
CBOEPILAHUMH KYJIBTOBHMH CIOPYAaMH Ta XpaMaMH, 4acTO CyTO PEirii-
HOTO Tpu3HaueHHs. [IpUYMHOI0 TOMY € HE TIJIbKH PO3YMIHHS MIITHOCTI Ta
BUTPHUBAJIOCTI CHPOBUHH, aJ[Ke, SIKOU JTFOJIM CTBOPIOBAJIH CIIOPY/IHX 3 KAMEHIO
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JIMIIE JJIsT TOTO, 1100 OCTaHHI BUCTOSUIN SIKOMOT'a JOBIIIE, TO IIi JUBOBIIKHI
apredakTu He Oy/Ii O HACTUIBKY BUITYKaHO Ta (UIIrpaHHO 03100JIeHi.

IlepcnekTHBH MOAANBIIUX JOCTIIKEHb TOJATAIOTh Y BCECTOPOH-
HBOMY JIOCJIIJDKEHHI TIPOIIECIB €CTeTH3allii, eTH3allii Ta cakpamisarii, mo €
HEBIJI’€MHUMH CKJIaJJOBUMH KYJIETYPHOTO PO3BUTKY JIFOACTBA; aHAJI31 apXi-
TEKTOHIYHHMX OCOOJIMBOCTEH MErapoHiB Ta Cy4aCHHX METOJIB 1X 3BE/ICHB;
PO3MIIAI MUTaHb PecTaBpallil Ta apXiByBaHHsS CKYJIBITYPHHX Ta apXiTeK-
TYpHHUX CKJIaJIOBHX METapOHY.
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DEVELOPMENT OF MUSIC CULTURE
IN THE WESTERN REGION OF THE UKRAINIAN
PEOPLE’S REPUBLIC (1918-1919)

PO3BUTOK MY3HUYHOI KYJIbTYPHU
B 3AXIJIHIN OBJIACTH YKPAIHCBKOi
HAPOJIHOI PECITYBJIIKH (1918-1919)
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Abstract. This is the first scientific study with an aim to systematically
describe the development of components of multinational musical culture
in the Western Region of the Ukrainian People’s Republic (ZOUNR). The
methodology of our study is also based on the interpretation of new materials.
Analysis of facts and systematization of information on the development
of music as a subject of research confirm the hermeneutic nature of this
study. The application of the historical and anthropological approach
reinforces one of the reasons for the emergence of musical works and the
development of this genre of art as interdependent parts of the systemic
process “creation — performance — perception”. The scientific novelty of the
article lies in the study of the manifestations and nature of musical culture
in ZOUNR. The development of music was defined by the spiritual uplift
of Ukrainians as a result of the proclamation of their independent state,
the need to fight for it at the front and in the rear. The activation of artistic
life was facilitated by the freedom of public self-validation through music
and thanks to it. Works with civic and patriotic content became especially
relevant. Church music had its own features. The increase in the number of
Ukrainian soldiers has diversified national military music-making. The song
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repertoire was enriched by works created or reworked at that time. There
were many performances by professional artists, and notes were printed as
well. The fact that the money they earned were transferred to the wounded
and widows stimulated the development of the skills of the performers at
concerts, caroling, and parties. The development of music was facilitated by
the demand for theatrical performances and music criticism. At that time,
a style of “musical Biedermeier” was in its third stage of development.
In modern circumstances, art performed its inherent social and cultural
functions well both at the front and in the rear. Conclusion. The activities of
the ZOUNR citizens in the field of culture testified to the high importance
of musical art during the war. Essays on its development give grounds for
asserting the fact of a significant contribution of this period to the history
of Ukrainian music.

1. Beryn

VY dyac 4eproBoro MaHIMyJTFOBaHHS 17€0OTiB MOCKOBIIMHU (haKTaMH
CTOCOBHO icTOpil YKpaiHu K OJHI€T 3 MPUUYUH BilichKOBOI arpecii Pocii Ha
Cxomi Hamoi JIepikaBu € aKTyaJdbHUM BHBYCHHS OCHOB TYXOBHOTO JKUTTS
yYKpaiHLiB, YKpIMJIEHHA HOro 3acaja. Y IbOMY MOBaXHE Micle 3aiiMae He
TUIBKU YCBIJJOMJICHHSI 3HAQUEHHS MHCTELBKOI TBOPYOCTH, OCOOIMBO B 4ac
BilfHH, a I moTpeda MOCIiAKEHHSI MUHYJIOTO MY3UKH B KOHTEKCTI yKpaiH-
CBKOTO JIeP>KaBOTBOPEHHS.

HayxoBi cTynmii mpukmeT yKpaiHCBKOI MY3WKH, TBOPH SIKOT CBO€PITHO
BiJOOpakaloTh AyX €MOXH, HACTPOi B JAEprKaBi, MparHeHHs ii TpoMajsIH
TOIIO, CIIOHYKA€ 3BEPHYTHCSA A0 icTopii 3aximHo-Ykpaincekoi Hapommoi
Pecniyoniku (3YHP), mo nocrana B ymcronami 1918 p., ii 00’enHaHHs 3
VYkpaincekoro Haponnoro Pecniyomikoro (YHP). Ilicns ypouucToro mporo-
nomenHs 22 cigns 1919 p. va Codoilickkomy maiinani Kuea Akta 3myku
B O1iHy YkpaiHceky aepkaBy YHP 1 3YHP, tepeHn ocTaHHBOT HazuBaJn
Baxigni O6nactu YHP (BOYVHP). 3BicHO, 1o JoHemaBHA Taki CTymii
13-32 KOMIIAPTIHHUX Taly 3aJMIIAINCSH HEBIIOMHMHM, HaBITh, BY3bKOMY
KOJIy MHCTEUTBO3HaBLIB [3]. 3romoM BiJACYTHICTb yBaru JOCIIJIHUKIB 10
BuBUeHHs MucTtenTBa 30YHP MOXHA MOSCHUTH KOPOTKOYACHUM iCHYBaH-
HSIM I[bOTO JEP’KAaBHOTO 00’ €JAHAHHS, BEACHHS HUM BiJl CAMOTO NOYATKY
BIHICBKOBHX [Iilf, 3pyHfHOBAHOTO yCTaJICHOTO MOOYTY, CIPUYNHEHOTO KiJlb-
Kapa3oBUM IPOXOKEHHAM e GpponTiB [leprioi cBiTOBOI BiifHHM, MagiHHS
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MIPOMHUCIIOBOTO CITBCBKOTOCHOAAPCHKOTO BHPOOHUIITBA, 3MEHIICHHS
KUTbKOCTH HACEJICHHS Yepe3 BiiiHY, ermijieMii, XBOpoOH, HecTadl MPOAyKTiB
XapuyBaHHA ToImo. ['amanocs, a au Oylo TOXi IO MUCTEIBKOI TBOPUOCTH,
30KpeMa, My3uueHHs (TepMid Bacuist ButBuiibkoro)?

upmoMy CHCTEMHOMY OKPECICHHIO XapaKTepHOCTEH MY3HYHOT
KyJIBTYpH TpH Tepiriii cripodi B XX cT. 30yayBati YKpaiHCBKY IepiKaBy
[17], mocnpusinu nmyOGunikauii JiacmopHUX HayKoBLIB Bacuist BUTBUIIBKOTO
(1905-1999) [6], Muxaiina-Opecra [aiiBoponcbkoro (1892-1949) [8],
Iropst ConeBuubkoro (1926-2006) [48], iHmuMX 10ocHiHUKIB. BoHM ciyiHO
MIPUBEPHYIIN YBary J0 3Ha4yIIOCTH MY3UKH B TOM 4ac, 30KpemMa BiliChKO-
BO{, TBOPYOCTH MUCTIIIB, IEPEICTiN iXHiX qonei. Lle maTBepKy0Th HOBI
(dakTH 3 onmyONMiKOBaHUX HEJaBHA HOBITHIX Jiukepen 3 ictopii 3YHP [9; 11;
13;22;23;48; 49]. 3ragku Onexcanapa Kommrs (1875-1944) npo Buctynu
i fioro opynoto Ha TepeHax 3YHP Vkpainchkoi pecnyOnikaHChKOT Karesn
3 Kuesa onyonikyBaB Mukosa [opaiiiayk (1919—1995) [21]. V dyHnamen-
tanbHiK Ictopii 3YHP 3ragano po3Biii okpeMux sxaHpiB My3uku B Jleri-
oni Ykpaincekux CigoBux Crpuneiis (YCC). Ane 3i0paHi BiJOMOCTH CTO-
CYIOTBCS TIEPEBAXXKHO IXHHOTO My3W4eHHs B vac Ileprnoi cBITOBOI BiiHM
i mepeOyBaHHS B MOJOHI micis 3arubeni PecrmyOmiku [13, c. 442-453].
Mupoxka icTopiorpadis 3i0paHa B omisi MUCTEUBKOrO XUTTs CTaHucna-
BOBa (HUHI IBaHO-DpaHKIBCHK), 30KkpeMa sIK TpeThoi cromuii 3YHP [42; 43].
Hesixi noxii 3 sxuttst Hectopa HikankiBeskoro (1893—1940) 1i nobu Bin-
HaimoB Opiii bynka (1937-2008) [4]. Ctpinenski micHi K oauH i3 (heHo-
MEHIB YKpaiHCBKOI KyJIbTypH Npoosxye BuBdati Okcana Kyzpmenko [50].
[lonpaBna, HE BULISAE TP IbOMY CTBOpeHi B 100y 3YHP i 30YHP.

OmnpaitoBaHHsl JOKYMEHTIB 1 MarepisuliB, HAyKOBUX TMpallb, TOCIif-
JKCHHS JDKepelI, 3aBIsSKK MyOliKaIii 4u HeBUYEpITHOI icTopiorpadii cyc-
MJIBHO-1CTOPUYHHUX MPOIIECIB y TOroYacHii ["ammuuHi, JormoMarae BijHauTH
BiZJOMOCTH IIPO pealli3oBaHy BepCTBAMH HACCIICHHS MOTPEOy My3HKyBaHHS,
YMOKJIUBITIOE BUBYCHHS MTPOSIBIB CKIIAIOBHX MY3HYHOI KYIBTYPH, PO3BIii ii
OKpEeMUX JKaHpiB, ix ocobnmuBocreii [9; 11; 13; 16; 22; 23; 42-44]. Axrya-
Ji3y€ Hallli CTy/ii TAaKOX Te, 1110 Cy4acHe My3UKO3HABCTBO MaJio O BUBUATH
HE TUIBKU BEpPIIMHHI 3100yTKH KyIbTypH, a I cepy BIOJ0OAHb CEepeHixX
mpomiapkiB cycrninscTtsa [12, c. 137]. baunmo BigoOpakeHHS! B MUCTELTBI
MIParHeHHS YKpPAiHI[IB MaTH CBOIO JepXkaBy. TyT y Haroxi CTaioTh, OKPIM
JIOKYMEHTAIIbHUX JKEpPEN, TBOPH KPacHOTO IMHCHMEHCTBA, OIyOJiKOBaHa
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eMICTONIIPHA CHAINIMHA TOMO. SICKpaBUM TPUKIIAIOM TOTOYACHUX MaTpi-
OTHYHUX HACTPOiB € pgianmor y HoBeni Bacuist Credanuka (1871-1936)
Cunn: «Taty, — xaxxe, — Temep iAeMO BOIOBaTH 3a YKpaiHy». — «3a siKy
VYkpainy?» A BiH miIOWMHUB 1a0JIeB TPYyIX 3eMITi Ta i kaxe: «One Ykpaina,
a TYT, — 1 CIipaBUB MIa0JIEB y TPYIH, — OTYT ii KPOB; 3¢MJIFO HAIIY 1JIeM BiJ
Bopora BinbOuparu [49, c. 188]). [Ipo poms muctenTsa y Bificbky 30YHP
3rajanu Woro reHepanu [26; 51].

I3 naroau BinzHauenns 2018 poky 100-piuus 3YHP Hamu Bxke npusep-
Tajach yBara 70 3Hau€HHs i ocobnuBocTeil moOyTyBaHHS MY3UKU B PI3HUX
cepax KUTTS MONIO01 AepkaBu [ 17]. BogHodac nosiBUIMCS HOBI myOtika-
uii [9; 11]. Bonu momomaraioTs Kparie 30CepeAUTHCS Ha TINTaHHI PO3BUTKY
MY3UYHOTO MHCTENTBA B apeani 3axigHoi Ykpainu Bxke sk 30YHP, nemo
1HAKIIe PO3CTABUTH akKIeHTH. Ynumarno oci0, mpo KX 3rajiaHo, 30KpeM B
Ennurotonenii 3YHP, 3alimanucs My3ukoro, Maii IEBHY MHUCTEIIBKY OCBi-
yenicth [11, . 1, ¢. 46, 61-63, 65].

VYerara go 30YHP 1 BifcyTHICTH CHCTEMHOTO OIHUCY TOOYTYyBaHHS
MY3HYHOTO MHCTEUTBA B Pi3HHUX cepax CYCIUIBHOTO JKUTTS Ha ii Tepe-
HaX (OPMYIOTh CYIEPEUHICTB, SIKYy IPOOYEMO IIONOJATH CBOEIO IPAICIO.
{i MeTy 6aunmo B crIpo6i CHCTEMHOTO HAPUCY PO3BUTKY CKIAJOBHX TMOJi-
HaI[lOHAJbHOT MY3MYHOI KyJIbTYpH Ha TepeHax 3axigHux obmacted Ykpa-
a1 19181919 pp., a 3aBAaHHAMHE JTOCIITHUIIBKOTO TOIIYKY € MoTpeda
e pa3 MPUBEPHYTH YBary A0 TOTOYACHOTO PO3BUTKY MY3HKH B IIbOMY
apeaini YKpaiHH, yKpiIUICHHS METOJOIOTIYHOI OCHOBHU TAKUX CTYIil, Jemo
iHaKIIa, aHDK y MOMEPEAHIX PO3BigKax, JIOTiKa momadi Marepisury. Meto-
JOJIOTisl JTOCT/DKSHHS 1€ TPYHTYEThCS Ha TIIyMa4eHHI HOBUX MaTepisuliB.
AHami3 ¢axTiB 1 mporec iX iHTeprperalii, cucTeMaru3allis BiJoMocTen
PO PO3BUTOK MY3HKH, SIK TIPEIMET HAYKOBOTO TIOIIYKY, YTBEPIUKYE Tep-
MEHEBTHYHI CTY/i1. 3aCTOCYBaHHS K 1CTOPUKO-AHTPOIIOJIOTIYHOTO ITiIXOTY
MIACUITIOE OHY 3 IPUYHH BUHUKHCHHS My3HYHHX TBOPIB 1 PO3BUTOK I[HOTO
JKaHPY MHCTEUTBA SK B3a€MOOOYMOBIICHHX JIAHOK CHCTEMHOTO MPOIECY
MBOPEHHs — BUKOHAMHA — chputiManusA. HayKoBOIO HOBU3HOIO HAayKOBOI
palli € BUBYCHHA MPOSBIB 1 Xapakrepy My3u4Hoi KynsTypu B 30YHP.

2. My3uKyBaHHSl B CHCTeMiB MOJIiHAIIOHAJIbLHOTO MUCTENTBA
[Iporonomenns 3YHP cTBopuio ymMOBH ISt HIMPIIOTO MOOYTYyBaHHS
TOJIOBHUX CKJIAJOBUX IOJIHAIIOHAILHOIO MMCTEITBA, a/pKe BIILHE IOTO

313



314

Bohdan Kindratiuk

BUKOPUCTAHHS €THOCAMHU BMOXKITUBUIIO 3aKOHOIABYE 3aKPIMJICHHS PIBHUX
MpaB Hailiii 0e3 pi3HUIII MOBH, BipH, poay, cTany 4u ctati [37]. Cebro 1me
ofHIEr0 crienudivHicTI0 My3ndHOi KynsTypu 30YHP OyB Oesmepenikos-
HUH PO3BHUTOK THCTPYMEHTAJIBHOTO W BOKAJIbHOTO (DOJIBKIIOPY YKPAiHIIIB,
MOJISIKIB, €BpEiB, BIPMEH, HIMIIIB, POMIB, PyMYyHIB, YIOpIIiB, iH. HAPOIHO-
CTel 1 MPUKMETH My3UKYBaHHS KOKHOTO COLIIAIEHOTO MPOIIAPKY B 11 €THO-
rpadiunmnx perionax (boiikiBuau, bykosunu, ['yiynpimuau, 3akapnarts,
Jlemkinmuny, Onims, [lokyTTsd). BrnacTHBOCTH MY3HKH 3HAYHOIO MIpOIO
BUPKAIMCA MICIIeM NPOXKMBAHHS JIFOMHOCTH, OUIBLIICTH sikoro Oyna B
ceax i 3aiimanacst CUIbCHKHM TOCTIOAAPCTBOM (IIPIOPUTET Y LILOMY, 3BiCHO,
HaJIe)XaB ykpaiHisiM). [loniono Oyno y BiliceKy Pecmy0imiku, ae KinbKicHY
nepeBary Majd CellssHH. B acmekTi Hamoro BUBYEHHS BiA3HAYMMO, IIO
TXHIH MUCTEIIBKUH XUCT MiATBEPDKYIOTh ICKPaBi ()parMeHTH 3 YKPaiHCHKOL
MIPO3H H 1moe3ii, 3aranoM ii eCTeTUYHA CYTh.

Cepen My3WYHHX JKaHPIB HAUITOMYJISIPHOIO Oyna micHs. BoHa BijgyiaBHa
BiJITBOPIOBAJIA KUTTS JIFONEH: ICTOPHYHI TIOAT, TOOYT, pO3ILyMH TOIIO, 3MiIl-
HIOBaJIa IyX €THOCIB y CKPYTHI YacH, JONOMOTaja BIpHTH B Kpaiie Maii-
OyTHE, 30KpeMa YKpaiHIIM — Y He3aJIe)KHICTh CBOET JepKaBu. My3uaHUN
noOyT CHpHUSAB TOMY, IO JiTH 3 KOJIMCKOBUMHU CIPUKAMANU W BUKOHYBAJIU
KOJISIJTKU, TariIku, 00KUHKOBI TicHI Toio. J[oCBi yuacTu B My3HUYHO-TEa-
TpaJIbHUX JIIACTBAaX OTPUMYBABCs Ha 310paHHAX, /1€ IEPKOBHUMU IMiCHIMH,
JI3BOHIHHSMM i TBOpaMHU MaJSIpCTBA cnaBwin bora, y mocTaHoBKax Bep-
TEMiB, BEIUKOJIHIX XOpoBoaax. CTUMYIIOM OINaHyBaHHS BHKOHABCHKHUMH
BMIHHSIMH OyJIO OUiKyBaHHS BHHAropoOJM 3a KOJSTyBaHHS, HICJPyBAaHHS.
Y 30YHP 3i6pani TakuM crtocoO0OM KOIITH 3al0YaTKOBYBAIN NPAKTHUKY
iXHBOI TIepeaavi Ha moTpedu nopaneHux [10].

PiBeHb My3uUHOI KyJIBTYypH B Kpai 00yMOBIIIOBaJIO i Te, 1o A0 [lepmioi
CBITOBOT BIMHH TYT JIlisijla Mepexka CIiel[iallbHuX HaBYaIbHUX 3aKIIaIiB, PO3-
BUBAITUCSI TPOMAICHKO-IIPOCBITHUIIBKI i My3HYHI TOBApUCTBA PI3HUX €THO-
CiB, TBOPHJIM iXHI KOMIIO3UTOPH, BHCTYIAJIM MHUCTELbKI TYPTH W OKpemi
BUKOHaBL, MyOJiKyBajucs HaykoBi ctymnii [3; 16], 3rypTOBYBajucs KU,
JI0 IEPKOBHUX XOPIB AOJIy4Yajaucs MKOIApi [54], icHyBanu NaBHi Tpaauuii
JIOMAIITHbOTO My3UKyBaHHs [42; 43].

3a3Buuail y BOKaicTiB ['anmuuuay Oymu MOMYNISIPHUMHE 7SI BUKOHAHHS
moOyTyr04i TyT TPaAWIiiHI My3H4Hi KaHPU — AYXOBHI W CBITCBKi XOpH,
aHcaM0i1i, coocmiBu, 00pOOKH HAPOTHMX ITICEHB 1 HE TUTBKU YKPATHCHKHX,
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a ¥ iHmmx "HapomiB [16, c. 164]. Unenamu xopoBuX TypTiB Oyna, SIK mpa-
BHJIO, CB1JIOMA, COLiaJIbHO aKTHBHA MOJIO/b.

VY BCIX 3aMOXXHHUX POJIUHAX 3MaJIKy Opalii YpOKH TpH Ha (opTermiaHo.
Vxe ¥ 001y JIbBOBI, a rasera /{izo mogana OrOJOIICHHS PO MOXKIIH-
BICTb 6npasasnus Ha popmensni [25]. Texx My3udnIM Ha ajbTi, BiOJOH-
Yeni, riTapi, MaHIOMiHI, CKPHUII, UTPiH, IHIIMX 1HCTpyMeHTax. [pa Ha
HUX, SIK 1 CIIIB, CTAJI TPAAMIIIMHUMH YU HE B KOXHiH cim’i. Yacto micHi
BUKOHYBaJIM Tia akomrnaHeMeHT ritapu. B YCC Bona ctana crnpaBXHIM
nonvosum incmpymenmom [5, ¢. 79]. OueBuaHoO, B YKpaiHChKil [annupkin
Apwmii (YT'A) Bona Tex Oyna 3aTpe0yBaHOIo.

JKBaBe KynbTYypHO-MHUCTELbKE >KUTTS Ha nepwmnx nopax 3YHP Benu
YKpaiHChKI MMHA3UCTH, 30KpeMa Ti, 1[0 32 MOJOANM BIKOM HE MIIUIN Ha
¢poHT. BOoHN BnamToBYBanmy TEMaTW4HI BEYOPH ¥ KOHIEPTH, TeaTpabHi
noctaHoBkH [20, ¢. 60]. 3BicHO, O OCTaHHI HE OOXOIMIIUCS 0e3 MY3HKH.
e miaTBepIKy€E IEBHUM PIBEHb PO3BUTKY MYy3WYHOT KYJIBTYpH a Kpai crio-
ragu O. Komuist. Bin 3ayBaxkus, mo B ['aiMuuHi TPOMaISTHCTBO «ITi3HAJIO
3pasy, SIKy pOoIaraHIiuBHY POk MOXKe Bifirpatu B €Bpomi Karrena, i mpsmo
HOCHJIO HAC Ha pykax. ... [‘ajJruaHu KOXaJUCh y HAIIOMY CIIBI, IIIHWIH 1
manyBaiu Hacy» [21, c. 15].

Y 30YHP ycBizomioBaiy MoTeHIial My3UKH, HOTO MiAIOPSIIKYBaHHS
BeJICHHIO GOHOBUX iif, 3MillHeHHs THITY. Ii pO3BUTOK CTHMYyIIOBaBCs Jep-
KaBHUMH 3ax07aMu. BiqmoBigHO 70 ypaa0Boi yXBaiu, NPUIHATOI Y KBITHI
1919 p., ctBopwiu Llentpansuuii KomiteT 10 moMouu sxepTBam BiiiHU. BiH
MaB MiclieBi if ToBiTOBI opranizartii. [XHs MeTa monsrana B HarpoMa/KeHHi
MOXKEPTB y TPOIIax i HATYpaisX JJIsi JOIIOMOTH BJOBaM i CHPOTaM BOS-
KiB, siki 3aruHynd. [lepenoscim nopydanocs jpoOysatu jgoxomu Juist LleH-
TpasbHOro KomiTeTy, 30kpeMa 30upatu 100poIiiiHI BHECKH, «3aiHIIIFOBATH
3aca/DKyBaHHS BEUEPHUIIb, KOHIIEPTIB, Ta aMaTOPCHKUX IPEACTAaBICHb i
KiHeMaTorpadiuaux» [24, c. 280].

VY rtoii vac misuibHiCTh CTaHUCIIABIBCHKOTO BIIILTY MY3HYHO-XOPO-
Boro ToBapuctBa bosH Morma sefb keBpiTH, aike OUIBIIICTh HOro YIEHIB
MO0Oii3yBanu Ha BiliHy. IlikiyBaHHS 3a MiJBUILEHHS PiBHS BUKOHABCBHKOI
MaHCTEpHOCTH HOro y4acHUKIB MiATBEPAXKY€E 3alpOIIEHHS «BCiX YJICHIB
MPUXOAUTH HA MPOOU CHiBY, sIKi BiOyBalOThCA IO BTIpKa 1 cy0OTH BiA
roa. 7 BeuepoMm Ha «becini» [27]. Ypsaa y kBiTHi 1919 p. Buninus mis bosaa
cyosenmiro 5 000 rpuBeHs, 5K 1 eBHY cyMmy it Tearpy [40, c. 101]. Taxki
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(baxTH TATBEPIKYIOTH ycBinomieHHs ypsinoMm 30YHP Baru mucrenrTsa Ta
fioro 3Ha4eHHs JUIs (OPMYBAHHS TyXOBHOI KYJIBTYPH KOXKHOTO.

3. IlepkoBHa My3uKa

Ocepusam muctenrsa 30YHP Oyira nepkoBHa My3uka pi3HUX KOHDe-
ciii (borocykOOBHUH cHiB, rpa opraHa, J13BOHiHHs). BoHa monmomaraina
crnaBuTH bora, BipuTH B HBOTO, BUMOIIIOBATH Kpamie kuTTs. CriBaku,
IpUMIpOM, Y4HI ceMiHapiéi miJ Opyldor0 Y4YWUTENiB, BUKOHYBAJIHU IMpHU
4acTHUX TOAI morpedax ncanMu. 3anopykor po3BOIO IIEPKOBHOIO MUCTE-
1TBa OyI0 0OTOBOpPEHHS 3aTyMiB pe(opM, 3TYPTYBaHHS CBAILICHHUKIB,
o3Il mpodiieM MOKpalIeHHsI YMOB Uit iXHbOi poOotu Toio. [Ty6mi-
KyBaJHCSI IPOEKTH 3MiH y TisJIBHOCTI AYXOBEHCTBA, IUIaHyBanacs Bif-
OynoBa 3pyitHoBaHUX xpamiB [17, c. 45]. 3HaueHHS IIEPKOBHHUX XOPiB
i ITBEP/KYETHCS TPAKTUKOIO TX 3a00pOHU MOJIBCHKOK aJMIHICTPAIIIEID
Ha OKYIOBAHHUX TepEHaX, 0COOINBO TOIi, KOJIH XOPOHWIN YKPaiHCHKUX
BOsSIKIB [22, c. 124].

Xo4 3ByKOBE JTOBKIJUIS BHACIIZOK CTPOTHUX aBCTPIMCHKHX PEKBI3MINIH
JI3BOHIB y poku [lepiroi cBiTOBOi BiHH (3ajMIIaNM TUIBKH JyXe JaBHI
imiooHn) yTparwio NOMiHyro4Yuid (EeHOMEH oprasizamii MmpocTopy Ha
3acajiax CakpajlbHOCTH — IMUIIHI KAaHOHIYHI JI3BOHIHHSI, ajie iXHi OJaroBi-
CTBYBaHHsI 3aMiHIJIM BAApsIHHAMU B Ouia, kienana. [Iponosxysanu 3By-
YaTu 3 BEXK TOJUHHMKOBI A3BOHU. [lig IXHIO My3WKY 3 4eTBEpTOi rOAMHU
1 nmuctonana 1918 p. y JIbBOBi ykpaiHCHKI BifiCbKOBI 3arOHU 3aifMali CTpa-
TETivYHi 00’€KTH, a BACHD yAApH YacoMipa MPOBaIMIN HiIHATTS Ha paTymi
CHHBO-)KOBTOTO TIpamopa. bUTTS TakuX J3BOHIB CYNPOBOIKYBAJIO Bida.
VYKOpiHEHHsI JI3BOHIHB TMIATBEP/DKYE, NMPUMIPOM, 3Tajika MPO CIOJOUTHY
MY3HUKY JI3BOHIB y razerax. YnMayo BWIaHb HazuWBanucs /[36in. BiH 3By-
yaB Ha CodiiBcrkiid turomi Kuera npu nporonomenti Akra 3nyku 3YHP 1
YHP, 1o 6aunmMo B KIHOXPOHII[l. YAapsiHHsI HACTIHHUX 1 MIIJIOTOBUX TOJMH-
HUKIB BIIMIPSUTH 9ac B OKPEMHX ITOMCIIKAHHSIX.

CBoi 0cOOIMBOCTH MaB LIEPKOBHUI cmiB y BilicbKy. YI'A ninunacs Ha
JIBa BiJIUTH (ONIEpaTUBHUIN 1 OpraHizaluiiHo-MarepisuibHui). B ocTraHHBOMY
OyB MBI TOJIBOBOTO TyXOBEHCTBA. BOHO HaaromxyBano BUKOHAHHS
CakKpajJbHUX MiCHECHIBIB, 30KpeMa THX, 10 3ByYaJIi Ha TOXOPOHAX MIPHU Bif-
CHiByBaHHI BOUTHX UM ITOMEPNUX BiJ paH BosAKiB. Cepen nep)kaBHUX HAro-
POx HaBiTh MepeadadrIN opAeH XpecT It AyXiBHUKIB [13].
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4. My3uka nija yac BiI3HaAYeHHs YPoUUCTOCTEl

V3BuUaeHO yKpaiHii ["aluuuHM BeJUYaBO Bif3Hadanu cBoi ceaTa. J{o
iXHBOT MPOTrPaMu BXOIWIIO BiINPABISTHHSL OOTOCITY>KIHHS ACKIJTbKOMA CBSI-
LICHHUKaMU ¥ AUAKOHAMHU, HPOMOGIAHHA TPOMAJCHKUX Jis14iB, BAKOHAHHS
MIPUCYTHIMHU HAl[IOHAJILHOTO TMMHA, IHIIMX MaTPIOTUYHUX MiceHb. TArmicTh
TaKNX TOPXKECTB yKpimmoBanack y 3YHP. Ampke y HOBUX ymMOBax cranax-
HyJO IyOJliuHe MacoBe My3MUCHHs ykpaiHuiB. Ha npyruil nesns y nucto-
mani 1918 poky micns 3axomieHHs JIbBoBa yKpaiHCHKUMU BiHCHKOBHMH B
LIEpKBaxX Kparw OWIIM y JI3BOHU, HABITh, K 3/1aBaJOCs, BOHU 1HAKIIC 3BY-
YaJy; XpaMH HaIlOBHIOBAJHCS JIONbMH. Komu 3 TpOToomenHsIM yKpaiH-
ChKOi JiepkaBHOCTH B Kostomui Mosmimcs 3a Aynn yOieHHUX, TO 310paHHs
BUSIBUIIOCST mopaicecmaeentum: «JleB’sITh CBSIICHUKIB, IBA AUSKOHHU, XOP
KiHOYOT ceminHapii» [23, ¢. 19-20, 97].

HaGym1 0co0nuBoi akTyaabHOCTH TBOPH TPOMAJISTHCHKO-TIATPIOTUIHOTO
cripsiMyBaHHs. Bonu 3Byuanu Ha Biuax. Take 3i0panns 3 yumcromama 1918 p.
BifOysocs B YepHiBusx [13]. Y tpaHi 1919 p. micist Biya B YOpTKOBI «py1mimm
YYaCHHUKH TIOXOJIOM Yepe3 MICTO, CITiBalouM narpiothyHi micHi» [7]. [lomiOHi
CBOT TBOPY BUKOHYBAJIM NPEJICTAaBHUKH 1HIIMX €THOCIB Y BaKJIMBUX JUIST HUX
MOMEeHTax. My3uKa joromarajia OfHHMM IIiICHIIOBATH PAJiCTh IEPEMOrH,
Bi/3HAUaTH Tpiymd, a iHIMX MMOBITOMIISUIA PO OKymarioo. YHodi 3 10-ro Ha
11-te ciuns 1919 p. BilicbKO MOMSKIB BIAKUHYIIO YKPAiHCBKI YaCTUHU 3-TIiJT
JIpBOBA 1 yMmawiepysano B MIiCTO 3i cnieom ma my3uxoio [26, c. 32].

VYkpalHi paaijgu MporoJIoNeHHIO BIKOIOMHOI 31YKH SIK arorelo CBOIX
MparHeHb 10 COOOpPHOI AeprKaBH, NEPESKUBAIH 3arajibHe AYIICBHE ITiJTHE-
CEeHHI, TX HAJMXaJH MMOBIAOMIICHHS 1po noaiil B HapmHinpsHcehKid YkpaiHi,
yHiBepcanu 11 LleHTpanbHoi Paju, BiCTH Mpo BU3BOJCHHS 3-T11JT MOCKOB-
CBKOT OKYTIAIli1l, CIPHUHATTS MAHOPIHHS CBOTO HAIlIOHAILHOTO TIparopa. Ha
3aBepIICHHS Bi4 BUKOHYBAJIM Pi3HI CBOT THMHU. 3aB34TillIe CIiBaIOCS 1HIL1
TBOPH I'POMAITHCHKO-TIATPIOTUYHOTO cipsiMyBaHHs [23, c. 20, 73, 86].

CmiB i rpa opkecTpiB yHanu npu BigzHaueHHI B 30YHP IlepmorpaBHs
SIK Jiep>kaBHOTO cBsita. Y CraHuciaaBoBi B caimi MOHIOIIKA 3rpPOMaIUIIHCS
WICHHU €BPEHCHKOI COMiaI-IeMOKPAaTHIHOI MapTii, MiCIst MPOMOB «BHUIIIIH
3i0pani Ha rwronty... TyT NpUBHTAINCSA TYYHHMH OKJIMKaMH 3 OpraHi3a-
isSIMH YKPaTHCBKUX POOITHUKIB, 10 HAMIMIIUIA 3 MY3HKOIO 1 ITPAriopamMm»
[45]. Yeuin BUCTYIB OpaTtopiB OpPKEeCTp 3alli3HWYHHKIB BUKOHAB YKpaiH-
ChbKHH TUMH 1 Mapcenbesy. BinOynacs xona yKpaiHCHKUX 1 €BPEHCHKHX
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OpTraHi3aliil «IIpH 3ByKax MiCEHb Ta My3WKH TOJOBHIUMH BYIHUIISIMU MiCTa»
[45]. YV Komomui Tomi UTsl «3BEITMYaHHS CBATA YNUMAIIO TIPUYUHUIIACS TTPO-
JTYKIiT pOOITHUYOTO XOPY 1 My3UKH 3aI3HUYHHUKIB 1 BiiChKOBOI» [46]. Hero
Ha3WBaJIM JlyXOBI OpKeCTpH, siKi Oynu B YI'A i y poOiTHuKiB, a g0 [Tepmioi
CBITOBOT BIfHM HaBITh Y CCJISH.

5. My3uka y BilicbKy

Oco0nuBY poiib MaB CIIiB cepe BiicbkoBHX. BiH OyB cepen 3aco0iB 3Mill-
HeHHs oro xyxy. [Ipu Bij 311 Ha BifiHY rajuibKi CTPUIBLI i1 Yac MpoIaH-
HS1 3 PITHUMH Y3BHYA€HO BUKOHYBAJIH TOMYNSIPHY B TOM Yac micHi0 Kowuro miti
60pOHEHbKU ..., a TIiApo3aim YA Ha Mapiiax — noxinHi micHi. CBOepiTHO
CHiBaJIM MYy3HYHHUI TBip CIYOBHKIB Ipo ciaBHy MakiBky B rpymHi 1918 p.
i 9ac MapumpyBaHb KooMuero BoSKH CpoOpMOBAHOTO 3 MICIIEBUX €BPEiB
Kyperns nowemu [23, c. 40]. ¥V Takiit Xonp01 XBallbKO BHCITIBYBaB HE TiJlb-
KH TIeW TApo3aii. Y MICTi 4acOM BUKOHYBAIIMCS MOCKOBCHKI TicHI (Yyba-
puxu-uyouuru, Conoseii-nmawteuxa, Aonyuxo 1 in.). lllonpasna, kosoMuiiii
CIpHUAMAIH 1X 3 OCYJOM 1 Ta3eTH MIBUAKO 3pearyBallil Ha TAKUH Iy)KHHCHKUH
periepryap. Y Iomucax rocTpo KPUTHKYBAIN T€, IO TOPJIAHIIN «TIOBOPOTIIL
3 MOCKOBCBKOTO ITOJIOHY 200 30 CXiTHBOIO (PpoHTY. AJie IOTIM y>ke BCi criBa-
JIM TUIBKK YKPaiHCBKMX MapIlIOBUX MiceHb» [23, c. 145].

ITicHi, mo BukoHyBanu B YI'A, ynopsKoByIOTb Ha IOXi/Hi, O0HOBI, ic-
TOpHuHi, TH000BHO-1I00YTOBI [2, c. 23]. llle B 3YHP nonynspusysanucs
micHi YCC, 3 sikuMu BoHHU mpoinuiu ¢ppontu Ilepmoi citoBoi BiitHH, BU-
KOHYBAJIUCS] BOKaJIbHI TBOPH, 1110 BUHUKJIIN Y 3B’SI3KY 3 IMOMISIMU Ha YKpaiH-
CBKO-TIOTIbCEKOMY (poHTi. [licns eBakyanii ykpaiHChKOTO BilichKa 31 JIbBO-
Ba B nucronai 1918 p. komanmyBanas YI'A ctBopuiio rpynu Cxin, Crape
Cemno, IliBnens, I1igHiy, iH. [Ipo ogHy 3 HUX y ciuHi 1919 p. Jle Jlenkuii
(1888—1971), koMaHaHp COTHI KIHHOTH, HarucaB micHto [ pyna Cxio [5,c¢. 18].
L1 KOMITO3HIIis, SIK 1 IPYTi CTPLICIIBKI MICHI, TIOTIOMAraiu apMiHIsM y 00sX
i3 MepeBaKAIOYMMU CHJIAMU TOJISIKIB TpuMaTu GpoHT. Cepen TaKux TBOPIB
nopu 30YHP aBropctra JI. Jlenkoro € unmarno inmux. B micHi Mu uidem
6nepio HuUM 100pe BijoOpaxkeHo OoiioBuii yx YT'A, #ioro mijlHeCeHHS B
1919 p. mix yac YopTtkiBebKoro Hactymy [5, c. 56]. lle 1917 p. Poman Kymn-
ynHCbkui (1894—-1976) ctBopuB noesito O 3aysiia uepemxa, a MeIOJIit0
no Hel — AnTin bananmiok (1893—1953) uepes Tpu pokH B IOJIBCHKOMY TO-
TnoHi [5, c. 38]. Y micHi 3acymyu, mpembimo P. KymunHcbkuid BinoOpasus
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nuxoniTTd YI'A B T. 3B. 4oTHpuUKyTHUKY cMepTi. lllonpasna, B. Butsums-
KM TiepeKkoHaHwuid, mo TBip Harmucanu P. Kymumncwkuit i H. HiokankiB-
ceKkuit [6, c. 326]. OnHak, y Benukomy criiBanuky Yepgonoi Kanunu, sk i
B Mepexki [HTepHeT, BBaXKA€ThCsSI, [0 aBTOPCTBO HAJEKUTH TUTBKH P. Kym-
YUHCBKOMY [5, ¢. 41]. € yumaino miceHb, KOJIM TXHIX TBOPIIB HE BIAETHCS
BcTaHOBHUTH. Cepe MOAIOHNX KOMIO3HIINA CTPLIEIBKOTO MCEHHOTO JIITO-
nucy OyB Bosupkuii TBip P. Kymunncekoro i JI. Jlenkoro, skuii aHOHIMHU, SK
BBaxkae O. Ky3pMeHKo, nepepoOuiin B OKpeMi MicHi [3-3a eopu ucokoi Ta
Tocniwaioms eanuyanu. 1HOAI BipIi, 1110 MOIVIM CTaTH BOKAJIbHUMH TBO-
pamu, ApyKyBalu B dacomucax 0e3 BimomocTed mpo asropa. Ilpm mpomy
0CcOoONMBY Bary Maiu npuciadi 3 Gponty. Cepen iMITyabCiB 1O CTBOPEHHS
miceHb OyB HE TiJIBKH BiITYK MUCTIIB Ha TIEBHI NOAii, a if BpakeHHS BiJl 3Ha-
gumux oci0. Ilicuto Ipuux P. Kymanacekuit Hamucas y 1920 p. Ta mpucss-
B XopyHxkomy YCC MupocnaBy Ipuany (1897-1937) [5, c. 78]. Oxpim
ABTOPCHKHX TTiCeHb, B YI'A BUKOHYBaJIU TiepepoOiIeH] HapoaHi TBopH. B 11
KIHHOTI 3MIHWJIN OJMH 13 HUX — Ol y noai éepba — M 3aI00KU TYT CITiBa-
mu. 13 3a10BOJNIEHHSIM BUKOHYBAJIM apMiliili BOSIIBKY IiCHIO Bucmpa 6ood,
¢oxpkiopHi TBOpH Kono mauna asopuna, O, y noni nugka, O 1odbus, ma
Koxas [5, c¢. 24-27, 44—46]. Hawi ctyaii noka3yloTh, 10 HE MEHILIE BOCBMU
TBOPIB s ciiiBy Hanucano B 3OYHP [5, c. 18, 21, 38-39, 41-42, 78].

CniB 6yB ck1a10BOI0 B3aeMoil BosikiB. Konu minposainu YI'A Biacry-
nanu 3-nix Ctpus, To B Aporodudi reHepan Muxaitno OmensiHoBuy-I1aB-
neHko (1878-1952) nmouys, 1o «3aaneka joHocuiacs micHs. Lle Oyno ckpi-
IIEHHS»[ 26, ¢. 131]. Take cBo€epiiHE TOBITOMIICHHS MPO MOSIBY PE3EPBHUX
YaCTHH JIO3BOJIMIIO KOMaH/IyIOUOMY BIIEBHEHIIIIE Ka3aTH CTAPIIMHAM, KOJIN
MIPOXOIUB Y3IOBXK CTPUICIIBKIX JIAB, IO Hie miaMora. ApryMeHT IIpo 3Ha-
YeHHS MY3HMKH 3HAXOJMMO 1€ B CIIorajiax npo BecHy 1919 p. (ix migposmin
Mae Ha3By Tsorcki oni V. I A.). Toni 3 po3uapyBaHHSM JI3HAIKCS TIPO TiJI-
TPUMKY AHTaHTOIO MOJISKIB 1 JyX YKpAIHIB JCIIO MiaynaB: « Apmis — 1e
JKHBHH OpraHi3M, IO — K U OAWHUIL — PaJi€, CTPaKAAE, 3aXOILTFOETHCS
J00puM TiepeOiroM Toii Ta OropTaeThCs CyMOM, KO HHINATHCS 11 3710-
OyTkm» [26, c. 124]. Tomy Bupimmium «aatu 00€EBUM YaCTUHAM HEOOX1IHUI
BIINOYMHOK. J{J151 IIbOTO YPSIKEHO B MPUIIJIIAX bpuraa myHKTH 4acoBOTO
CIIOUMHKY 3 JIa3HSIMHU, LIEPKBAaMH, po3BaraMu Ta in.» [26, c. 125].

Taxwuii BUI My3WUEHHS, IK MUCTEL[bKUI CBUCT JIIOAMHU, 30KPEMa B KPU30-
BUX CHUTYaIlisiX, 3MIITHIOBAB i CTpecoCTiiKicTh. Koy rpyma cTpijibiiiB pa3zoM
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i3 Muponom TaprascekrM (1869—1938) Morma momacté B 1MOJIOH, TeHEpa
Mo0a4YMB cepejl MepeNIKaHNX NPHUSITENTIB OTHOTO 3-TIOMDK HHUX, III0 «3aXOBaB
TIOBHY PIBHOBAry jyxa ¥ IpupojHi Kpacky oonnyuus. [le OyB BIYHO po3cmi-
stHUH ... mycTyH Kox. BiH y HalCKpYyTHIINX MOMEHTAX yMIB IMiAIIYKATH ...
BeceNly MENBOJII0, Ky MiJICBUCTYBaB cO01 3 HalOUIbIIOK yBarow. | Tenep
BiH CBHCTAB 13 BEIMKUM YyTTAM SKOTOCh Baibcay [51, ¢. 123—124].

6. TBOpeHHs1 MY3MKH 32 10IIOMOI0I0
AYXOBUX (TPyOHHX) iIHCTPYMeHTIB

Benbmu ry4Hoi, sk Ha TOW Hac, i, 3a3BHYali, 3aBOPOXKYIOUOI MY3UKH
IyXoBHX (TpyOHHX) opkecTpiB y 30YHP nocnpusno noGyTyBaHHS Takoro
mucrerpkoro rypty B YCC i3 kinng mita 1915 p. 3romoM Tam CTBOpHIH
me ABa. [HCTpyMEHTH Ui TEpIIOro OPKECTPY BAAIOCS pO3A00yTH 3aB-
JIIKA ToTIoMo31 cBsimeHHnKa CerstHebkoro B ceni BopuwHi (i3 1982 p. B
cknani IBano-®pankisepka). Konmektus mig kepiBHUITBOM M. ["aiiBopoH-
cpKoro i Pomana Jlecuka yCcmilmmHO BUCTYIAB aX J0 JIMCTOMAIOBUX MOJIN
1918 poky: rpaB Ha (HpOHTI i y THITY, IPU BIpaBax i NMepenisgax BIiHChK,
KOHIIEPTYBaB MiX aBCTPIHCHKUMH, MaIIPCHKUMH i HIMEIIbKHIMU YaCTHHA-
Mu, y CTaHuCIaBoBI (HaBITh Y LIEPKBI), IHIIMX MicTax YKpaiHu. YCIonu rpy
rajJM4aH 3yCTpivyalii IPUBITHO, a IX OPKECTP CTaB <«GKUBUM BEJIMKHUM Tpora-
TaHIUBHUM YMHHUKOM». BilMOBITHO B «My3HKaHTIB OyJsia 0X0Ta JI0 mpai i
amoinii» [8, c. 14]. Hactynnuii opkectp ctBopunu npu Bumkoni YCC Ha-
BecHi 1918 p. mix opynoro bornana KpmwxkaniBebkoro. [Ticns kinbkox mics-
I[iB CAMOCTIHHOTO (DYHKI[IOHYBAaHHS MHCTEIbKI TYPTH, yke B LleHTpanbHii
VYkpaini, 3nunucs. TpeTiit opkectp 1nporo Jleriony opranizyBajiu Ha rmodar-
Ky HAaCTYyIHOTO poKy [8, c. 12]. Lllonpasna, 31 cniorais M. ['aliBopoHCHKOTO
HETIPOCTO JTOTaaTUCS MiCIle HAapPOHKEHHS TPETHOTO MYy3HYHOTO KOJEKTHBY.
Ma0yThb, Tam, jge Toai oyiau YCC.

JlyxoBi opkecTpu moTpedyBaiu cydacHoro perepryapy. Tomy M. Taid-
BOPOHCBHKOMY IIle B pOKH [lepmioi cBITOBOI BiliHHM JOBENOCS Bipazy «3a
OpakoM Ha1oi JiiTeparypu s TpyOHOI OPXECTpPH ... IHCTPYMEHTYBATH BCe,
o Juis TOro ... Hajasajiocs. Lle s pobus i kommnonyBasy [8, c. 12]. Ii3Hi-
me opkectpu B 30YHP, maOyTh, BUKoHyBasin Horo mapuii [lepuwwil cmpi-
neywkutl noxio, Jlpyeuti cmpineyvkuii noxio, Cmpuna, B oopozy, Ixas kosax.
Boanouac, HaneBHO, rpany 0arato TBOPiB, HOTH SIKMX TPHUBE3NH IIE B POKH
INepmoi cBiToBOI BiiiHH 31 CTpHS, 1¢ TyXOBUH OPKECTP MaB IIOBAKHY HOTHY
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6i0mioreky. [1i3Hile yacTHHA HOT IoNaja B PyKH OUIBIIOBHUKIB, JApyTa — JI0
MOJISIKIB, Jieo npuBe3ny 3 noxoaiB y Crpwuit I Isanis i I1. Kiriuak. Oqaum
13 TATBEpIKEHb 3HAYMMOCTH CTBOPEHOI MY3HKH B YacH BHU3BONBHHX 3Ma-
TaHb € ¥ Te, 10 MAPTUTYPH KPAIIUX TBOPIB, MEPEAOBCIM CTPIJICIbKI MapIi,
M. T"aliBOpOHCHKHI TUIAHYBaB BiJIpeCTaBpyBaTH, NIOYaB 30MpaTH HOTH OpKe-
CTPOBHUX NApTiii (noxodosi knudiceuxu), mo 30epermucs [8, ¢. 12]. Bin nmam’s-
TaB Jimie ¢pparmeHTy, Tomy 1935-ro poky B 3BepHEHHI ITUCaB, 1110 «Xo4a O 1
HaliMeHIni MaTepisi (ronocoBuil) MOMoXkKe MEHi JIErKO BiATBOPUTH LILTICTh
[8, c. 14]. Jlnsg mporo mpocuB CBOIX MY3HK, SIKi 30epeniu Taki mam’ siTKU-
“KHIDKEUYKH”’, PUCIIATH iX Ha aapecy Jlimonucy Yepseonoi Kanunu [8, c. 14].

3anopyKor0 MacTepHOi IpH AyXOBOTO OpKECTpy Oyia mparst 6araTtbox
JIOfeH, a He TUIBKM AupUIeHTa # opkecTpanTiB. Komu Timeku dopmysa-
yacs HOTHa 0i0mioTeka yKpaiHCBKHX MY3WYHHX KOJEKTHBIB, KOXKHOMY 3
Horo y4acHukiB Tpeba Oyisio natu maptii HOBUX TBOpiB. Toui, mpuMipom, y
MHUCTEIBKOMY TypTi M. ['aiiBOpoHCHKOTO (IedTHCT €BreH SIKuMiB «Iiiim-
MU HOYaMH CJIINAaB Ta mepenucysas roocw» [8, ¢. 12]. JlyxoBuii opkecTp
MaB KOHsI, a0W MePeBO3UTH BEJIIMKOTO OyOHA, 1HOJI MY3HK CYNPOBOIKYBaB
OKpeMHI Kyxap, KUl 3a0e3redyBaB iXHE JIEenIo Kpalle i, TOJIOBHE, BUac-
He xapuyBaHHs [8, c. 13]. Cepen iHIIMX yMOB yCHiXy OpKecTpy Oyio J0-
Ope 3HaHHS JUPUICHTOM 1HAMBIAYaTbHOCTH HOr0 MY3HK, IO BHUAHO 3 iX-
HBOI XapakTepucTHku M. 'aiiBopoHChKUM. OCOOIMBO IL{IHYBAJINUCS HUM Ti
OPKECTPAHTH, SIKi HE TUIbKM Majlil pO3BHMHEHI CreuiajbHi 3110HOCTH, a i
3aBXKIM 3TFO0KH Tpasid Ta, HiOW, HIKOJIM HE BTOMIIIOBAJIMCS, CIIABUIINACS
MPAIbOBUTICTIO, TIOYYTTSAM Bi/IOBIIaTbHOCTH, TOBAPHCTKICTIO. Ix eHTY3i-
a3M IepeaBaBcs 1HIINM, ISP KyBaB 9acTO 1 TOMIISTIY MPAIFO-BUIIKI.
Tpamsiocs, o OKpeMi My3UKH Oyau JOOpPUMH BUKOHABIISIMH, aje M 0
TTOXOJIIB HOTH He cayacuau [8, c. 13].

[Ipo 3HAUyIIICTh MY3UKH, Ky PN JTyXOBi OPKECTPH, 30KpeMa B IOPY
Bil{HH, CBiTYUTH YAMAJIC iXHE YHCIIO0, BUMOTHU IO BHKOHABCHKOI MaliCTEPHO-
cti. [Ticnsa npusHadeHHs M. ['alilBOPOHCHKOTO BI3UTATOPOM OPKECTPIB MPH
YTA, xonextuBoM My3uk 30OYHP nouas ynpasisatu HOnbko @opemHM.
VYenig nepexony Biiicbk YI'A 3a 30py4, M. ['aliBOPOHCHKOTO MPU3HAYUIN
TOJIOBHUM KameJIbMeHcTepoM qyxoBux opkectpis apmii YHP [8, c. 14].

Baxuse micie nyxoBux opkecTpiB B YI'A miaTBepaKye Te, 110 BOHU
OyJIH B 3HAYHIIINX BIICBKOBUX YacTHHAX (1XHI My3UKH, SIK 1 KalleJIaH!, Malld
cBoi Bij3HaKu Ha omHOCTpoi). Komu 15 nucromana 1918 p. B Konomuro
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npuixaB Jmurpo BitoBchkuii (1887-1919), To «coTHs yKpaiHCBKOI apMii
CKJIaJiajia 3BIT MepIIOMY YKpPaTHCHbKOMY BiICHKOBOMY MiHICTPOBI ITi/I 3BYKH
HaIliOHAJIBHOTO CIaBHS. BifiCEKOBOIO TyXOBOIO OPKECTPOIO AUPHUTYBAB MOP.
I'mar Kommynsik» [2, ¢. 23]. BukoHaHHS YKpaiHCHKUX MEJIOMIT TPOBaIiIIa
apMilIiB Ha wmicis Bumikony. ITicis npuOyTTs B [aqvuuHy Ha MOYATKY
ciuas 1919 p. minictpa YHP oramana Mukutu [llanosana (1882-1932)
B 30I104€Bi MPOBEJH MiJ MY3UKY OPKECTPY Maplu-mapaj, 3arpanu [le ne
emepna Ykpaina [23, c. 141-142]. lupureHToM TypTy JyXOBHUKIB 30J104iB-
cpKo1 okpyru Toai mir 6ytu FO. dopemuuil. ¥ GepesHi ronosa Jupexropii
YHP, lonouuit Oraman ii apmii Cumon [letmtopa (1879-1926) noOysas
y bepexanax. IlouecHa coTHs Binana BIIaHyBaHHS, «a BifiCbKOBa KOIIEBa
My3HKa BiJlirpaia HarioHanbHUi rumMe» [30]. Y TpaBHi micis Bida B IbOMY
MICTI OpPKECTp y’Ke 3arpaB «HAILliOHANbHI TUMHN [7].

lapHe BUKOHAHHS HAJEKHUX MY3UYHHX TBOPIB, Kpaca iXHBOTO 3BY-
YaHHs YKPIIUISJIM B 04aX CBITOBOI CHUIBHOTH 3HAYE€HHS HOBOCTBOPEHOI
VYkpaincekoi aepkaBu. OpkecTpaHTaM JIOBOJMIIOCS INBHJIKO BUBYATH TH-
MHHU 1HIIUX Aepxkas. [Ticis npuiiHaTTs B CTaHUCIaBOBI MIDKHAPOIHOT Micii
YepBoHoro Xpecra i IpecTaBHUKIB aMEPUKAHCHKOT Ta aHITIHCHKOT ITPecH
«Ha KOHEILb 3arpaja My3uKa yKpaiHCbKUH 1 coro3Hi rUMHKM» [35]. He Tinb-
KU YKpPaTHCHKUI CJIaBEHb MIl' 3By4aTHd, KOJIH B TOMAILIHIO CTOIUIIIO pUlyIia
iTajificbka BilicbKoBa Micist [36].

I'pa myxoBUX OpKeCTpiB 3Bydaja Ha MOXOPOHAX 3HAYMMIMIUX OCi0. Bu-
KOHYBAJIUCS Pi3HI TpaypHi TBOpH. | 1le HEe BUIAIKOBO, a/Ke TaKi My3HYHi
TYPTH, IPUMIPOM, OAMH 13 HUX i 0py0t0 M. ['alfBOPOHCHKOTO IITe B POKH
MOTIepeIHBOI BiffHM MaB y pemepTyapi, OKpiM 3BHYAHHUX 1 KOHIEPTHUX
MapiIiB, yuMaio noxopoHuux [8, c. 13]. Toxi x 3BydYaB CITiB IEPKOBHHUX
xopiB [9, c. 133].

Cepest apMilicbKHX My3UK BUIIISUIACS cypMadi. IxHs rpa Ha cypmi (Me-
TaJCeBUI acpo(oH, IO Harajaye (popMOI Ta po3MipaMu KOpHET, ane 0e3
KJIAIaHiB) MOBIAOMIISIIA HE TUTBKH PO 3HAYHIIII MOJIT UM CIpHUsiIa B3aEMO-
i1 BilichKa Ha 1o 00F0, a i IpU HEOMY 11103 IbOPIOBAIA BOSIKIB, YKPITUIS-
na ayx. s cypMu, 4d SIK TOAI Ka3alu curHanosoi mpyoxu, M. I'aiiBopoH-
ceKkuif me B poku Ilepmoi cBiTOBOI BiifHM ompalftoBas yci curHamu. Are,
YOMYCb, 13 HUX aBCTPISKU JIO3BOJISUTM TUIBKU «TPATH CTPUIBILIM Beuipnuii
Kkauyy [8, c. 14]. MalyTs, y Biiicbkky 30OYHP takoi 3a00oponu He Oyno. Mix
JOKepen My3ndHO] ikoHorpadii € ¢poTo cypmaua B oqaocTpoi YCC.
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7. @®opMyBaHHA KYJIbTYPH CHPUHMAHHA MY3HMKH

OnmHUM 31 CTUMYJIIB PO3BUTKY MY3UKH i 3aTy9eHHs 10 My3HUYCHHSI, 30-
KpeMma, CripuiiMaHHsI ii TBOPIiB Pi3HUMH BEPCTBAMU HACEIICHHS, CTala Opra-
Hi3allisg KOHLEPTIB AJs 300py KOIUTIB HAa HYKIH YKpaiHChKOro YepBoHOTO
Xpecra. ['a3etn, 3anpolryoun CTAHUCIABIBIIB BiIB1JaTH BUCTYII apTUCTIB,
nucany, o Ha aoxin uiei inctutyuii ToBapuctBo Yrpaincorkux JKinok nae
KOHIIEPT y KiHoTearpi Ascmpia. llikaBe pexnamyBaHHs BUCTymy: «IIpo-
rpama no0ipHa. Bukonanus Oesgoranne. Llinms Bucoka» [29]. [TigHATTIO
Ha BUIIUHA PIBCHb CIyXalbKUX YIOAAa0aHb i CMAKiB PEIHITIE€HTIB MY3HKH
cnpusiia Typbora YKpaiHChKOi peciyOmiKaHChKOl Karelid Tpo MOPaHSHUX
1 XBOpHX CTPUIBIIB y rocmiTani CraHuciaBoBa. Takox y MIiCTi Jiist IOTped
VYkpaincekoro YepBoHoro Xpecra 1 Cawimapnoi Cmarnuyi BUCTyNAIN
nepen 4yK03eMHUMH TOCTSAMHU B ogHoMy KoHuepti Mapis Hlexyn-Komo-
muiiuenko (1892—1938), mianicTka IBanHa IlIMmepukiBehka (1893—1982),
Oanmypuct-Bipryo3 Bacmwie €mens (1890-1982), UepHiBeubkuil ykpain-
CbKUH Tearp. 3 ypaxyBaHHSAM, MaOyTbh, 3HAYMMOCTH 1HO3EMIIIB 1 3raJJaHUX
apTHUCTIB, fKi TacTPOJIOBANM, & TAKOXK JUIs 3a0e3MeueHHs] MOBHOLIHHOTO
CIpHUIIMaHHS TBOPIB, Y Ta3€THOMY OTOJIOIICHHI TOMEPEIIIIH, 10 «IIiJ] Jac
BHCTYIIIB BXOJIUTH HE BUIbHOY [9, ¢. 133].

["azeru, 3ampornryroun CTaHUCIABIBIIIB BiJBIIaTH BUCTYI apTUCTIB, IH-
cand, 1o Ha Jjoxia Ykpaincekoro Yepsonoro Xpecra ToBapucTBo Ykpa-
{HChKHMX JKiHOK Jla€ KOHIIEPT y CTAHWCIIABIBCBKOMY KIHOTEATpi Agcmpisl.
[ikaBa pexiama BucTyny: «lIporpama nobipHa. BukoHnauHs Oe3noraHHe.
Linp BUucoka» [29]. A micns koHuepty B CranuciaBoBi PecryOiikaHChKOT
KareJH B Ta3eTi KpUTHKYBATM OKPEMHX CITyXadiB i3 IyO/TikK 32 MOBE/IHKY,
30Kkpema if 3a Te, 110 BOHA «HEBAYHA i eroictuyna. [i Mano Toro, mo mae
nporpama. | BoHa BIiepTo JoMaraiacs BiJ 3My4eHOrO AUPIreHTa i Horo ka-
TIeJIM TIOBTOPEHHS CUX 3allalllHUX CTEMOBUX LBITOK» [32, c. 647].

DopMyBaHHIO CITYXalbKOi KYJIBTYPH, OKPEMHUX LIHHICHUX Opl€HTalill B
i1 CTPyKTypi CHpUSUIO BiJ3HAUCHHS Mpalli OpraHizatopiB KoHUEpTiB. Ilicis
iX MPOBEJICHHS apTUCTU AAKYBAJIUA THM, XTO JIO I[bOTO MPHUKJIAB CTapaHHSL.
M. llexyn-Konomwuiidenko omy0OiiKyBana B ra3eTi 3BEpHEHHS, JI¢ BHCIIO-
BrIIa cioBa mofsku «Moaectosu JleBuitbKkoMy 3a Horo OC3KOpUCHUN TPyA
Ta apTUCTHYHE YIAIITyBaHHS KOHIEpPTY» [53]. Taki oOHapomyBaHHS CTH-
MYJTFOBQJIM MalOyTHIX OpraHi3aTopiB BUCTYIIB, BiJ3HAYAIN MPAIIO apTHC-
TiB, CIIOHYKaJIX B1IUTI(hOBYBaTH MalCTEpHICTh: « CKUIBIIMHA BIICBATKYBa-
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na ... piuauiro cMeptH lllepyenka konmeproM. Ha mporpamy 37105KHIuCS:
MIPOMOBA, MIPOAYKIIT Ha (POPTENSHI Ta CKPHIII, JEKISMAIlis Ta CIIEKTaKIIb
Jutst miteit «Cepen BITIB». Yci Touku OyJiM BUKOHAHI JI0Ope, CKpi3h BHIHO
J00py BOJTIO Ta TIPAIfO BUKOHABINB. 3a YIIa/DKEHHS KOHIIEPTY HAICKUTHCS
ocobnuBa nmojsika . KopxxenboBchkii Ta . Kyapukosm» [14]. Kosim Moro-
na I'pomasa nposena B Koomui 30 6epesns 1919 p. [lleBueHKiBCbKe CBATO,
TO, SIK BiJ3HA4YaJld, «HAMOLIbIIY yBary 3BepHyJIM Ha cebe OTCl MpOAYKIi:
TOYKHM NPOrpaMu, BUBE/ICH]I BIHCHKOBOIO MY3HKOIO, IMiJ] TPOBOAOM I1. [ Hara
KonmyHsika, BUCTYITH MILIAHOTO XOpY, AekisMais pen. Om. Kapamrkesuya.
Takox 3aranbpHO ofoOaBcst ayet mi. baneBudis, siki BiiCHiBaan (hparMeHT
i3 onepu «CrpacTHuii UeTBep» HAIIOTO MOJIOJOTO KOMIO3UTOpa 1. MuK.
Bobukesuua» [31, c. 646].

8. My3uka B Teartpi i KiHo

My3mKa 3ByJaia B TeaTpajbHAX BUCTABAX, IO CTAIN 0COOIMBO OasKaHUM
PO3paHUKOM Y CKJIaJHHMI 4Yac BiliHH. 3arpeOyBaHUMH OyJIM BUCTYIH MY-
3WYHO-TEATPANFHUX TPYII PI3HUX HAIIOHAIBHOCTEH, cCTBOpeHnX y Komommui,
Tepuononi, CranucnaBoBi, YepHIBIsIX, iH. MicTax [13, c. 442-447]. Ilorpebda
Jofel y nepersiii TearpajibHuX MOCTaHOBOK Yy Ti OypeMHi yacu goope mo-
kazaHa [Banom MoHonariem Ha npukiaai Konomui. Ianvmy nepuwocmi B ii
TeaTpaJbHOMY XKUTTI TPUMaB AMamopcuKuti KpyscoK, akTOpaMHU SIKOTo Oyiu
yuHi i riMHa3ucTH. «KomTy, oTpumani 3 pogaxy KBUTKIB, & TAKOX J100pO-
BINBHI JaTKH CHpsIMyBaiu Ha moTpedu okpyxkHoi YHPamm i Ykpaincbkoro
Yepsonoro Xpecra» [23, c. 66—67]. [Ticast 3axomienas Pymyniero Bykosuan
ii rearp ractposroBas o 30YHP. Bimomo npo perniepryap YkpaiHChbKoro yep-
HIiBEIIBKOTO TeaTpy Ha 27, 28 oToro i mepii faBa JIHi 6epe3Hs. 30KkpeMa npu
3aMpOIICHH] Ha TIEPETIsi]l BUCTAaBH Biil il peKiiaMyBaiv «(paHTaCTUYHOIO OTIe-
petkoro Ha yotupH Jii Mapka Kpornmeautipkoro» (1840—1910). UepHiBelib-
Kuif Tearp y Tpasui 1919 p. 06’euaBcst B CTanncIaBosi 3 TearpoM Mocwuma
Cramauka (1876-1954) y Hepxasuit Tearp 30OYHP. 3HaueHHS TisIBHOCTH
YKpaiHCHKHX TE€aTpiB MIATBEPIKYE 3aKPUTTS MOAIOHOT IHCTUTYLIT 32 HAKa30M
NoJbChKOro ypsiay y JIbBogi [9, c. 135].

Came Ha yac 30YHP npunanae sikicHO HOBUH €Tal AiIbHOCTU €BpEii-
CbKOT JpaMaTH4HOi Tpynu. Ii po3soro B CTaHUCIABOBI Crpusiia AeMObiTi-
30BaHa €BPEHCHKA MOJIOJIb, MITpalliifHi mporecH. 3aBasgKu iM TpaMaTHIHIHA
TYPTOK PEOpraHi3yBaJld B MY3WIHO-JpaMaTHYHE TOBApUCTBO iMeHI AOpa-
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Ma Tonbadanena (1840-1908). BuBueHHS TisUTBHOCTH [ILOTO MUCTEILKOTO
00’€THAHHS JTO3BOJIMJIIO 3pOOUTH BUCHOBOK IPO MiKHAIIOHAJIBHI 3B’S3KU
i B3a€MOTIPOHUKHEHHS KYIBTYyp PI3HHX HApoiB Ha TepeHax [ ammauHu
[42, c. 196]. BoaHouac, Take y3arajJbHEHHS MOXKHA BIJHECTH JIO TOrOYac-
HuX o3Hak mucrenrsa 30OYHP.

[po inasrypayitiny BECTAaBY HOBO30PTaHI30BaAHOTO YKPATHCHKOTO TEATPY
. Crajnuka B npeci Tak mosizomisnocs: «Y BiBTOPOK 6. Masi C. p. B cani
ToB. Mouromika nepma Buctasa M. Crajnuka, Ha Ky npusHadeHa «Kaska
CTaporo MiHMHa», ApaMa Ha 4 nii Crnupunona Yepkacenka» (1876—1940)
[9, c. 135]. 3rogomM MHUCTEIBKHI I'ypT 3ampollyBaB Ha KoMeailo Bomoau-
mupa Bunanuenka (1880—1951) [Hoecmanna nannu Mapu, npamy Ilepena
[Npmoeitna (1880-1948) 3emns. e 21-22-ro tpaBHsa 1919 poky inuia
komenis Kapno Tonbroni (1707-1793) Mipanoonina. B Onbroniascekomy
noBiTi YHP «110 cenax npoBajuThcst BUCTABH aMaTOPChKUMU T'YPTKaMHU, SIKi
poOJIATE TapHE BpakiHHA Ha censtn» [9, ¢. 135]. CBoepinHOO Mora OyTH
MYy3HKa B CUTBCHKHX TeaTpalibHUX KoJeKTuBax. Komru, oTprMani 3 nmpoza-
Ky KBHTKIB, CKEPOBYBaJIH Ha MOTpeOu YkpaiHcbkoro YepBoHoro Xpecra.

JIeMOHCTpAIliI0 TOTOYACHUX HIMHX KIHOCTPIYOK MPOBAJIHIIA Ipa MY3HK.
Hero npuBabiroBanu misgadis. Komwm 3amporryBanu B KiHO, TO MPHUBEPTa-
Jlacsl yBara He TUIBKH JI0 4y0060i epu apmucmis, a i o0iLsiacs npesapha
my3uka [28]. Y CTaHHCIaBOBI B pOKU YKPaiHCHKO-IIONbCHKOT BIHHU Ipallo-
BajiM JBa KiHoTeaTpu. 3HadyeHHs kiHo st 30YHP miarBepmkye BUKyN 3a
16 THCSY KOPOH Y YEXOCIOBAIbKUX BIHCHKOBUX B OTHOMY 3 MicT Ha BonuHi
«Ty’Ke TapHUX araparisB TOPOACHKOTo KiHoy» [9, c. 135].

9. My3uuHuii 6izepmaep

Cucremarusanis matepistiiB mpo muctenrso 3OYHP no3Bosie kpariie
0a4WTH CBOEPIMHICTL TOOYTYBaHHS TaKOTO CTHJIBOBOTO HAMpsMy SIK
My3U4HUH Oifepmaep. [luM MOHATTSAM MITATh HACTAHOBH OCOOMCTOCTH, ii
HACTPOi B MOPY peaxiiii, INIEKaHHI IPHBATHOTO, TOMAITHHOTO, POAUHHOTO
JKHUTTSI, KYJIbTUBYBaHHS TaK 3BaHMX MalleHbKHX pamoiiB. [IpoOmemarnka
MY3UYHOI Teuii 13 caMUX MOYaTKiB BiJIOBiJaia IIEBHOMY CIIOCOOY JKUTTA,
MUCJICHHS, & TO i BIa4di 0coOucTocTu. [IpUKMETH raiuibKoro My3HdHOro
OizmepMaepa SIK CBOEPIAHOTO pycia 3arajlbHOEBPONEHCHKOTO MHUCTEILKOTO
MOTOKY, C(pOpPMOBAHOT0 Ha movyaTky XIX cT., 6a4aTh B aKTHBHOMY 3aCTOCO-
BYBaHHI HaI[lOHAJIIFHUX TCHACHIIH, 30KpeMa 1ii (opM i skaHpiB, 110 BUHU-
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KJIM HA YKPaiHCBKOMY TPYHTI (IyMKH, ITyMKH, OOpPOOKH HApPOIHUX ITiCEHB)
[12, c. 144-145]. IleBHo, 110 1elt nepenik y yacu 3YHP i 30YHP, Ha ski
MIPHITAJIA€, K BBAXKAEMO, TPETIH eTar My3UIHOTO O1IepMaepa, po3IIHpPUBCS
B YKpaiHIIB 3aBISKH CTPUICILKUM IICHSIM. MaOyTh, CBOT OCOOJHMBOCTH
TaKUW CTHUJILOBHUI HANPSM MaB y MY3HIIl 1HIIKX €THOCIB. Y yac 30pOHHOro
MPOTUCTOSIHHS YKPAiHI[B 1 TOJIIKIB MPaBOM MPUBCEIIOTHOTO BUIBHOTO
MY3UUYEHHS Ha MEepIIUX MOopax YCHIIIHO CKOPUCTAINCSA MEepIli, a APYTi, K
1 MPEeNCTaBHUKU IHIIMX ETHIYHUX CHUJIBHOT, NEBHO, YacTillle BUpPaXalu
cebe B IOMalIHbOMY MY3UKyBaHHI. Sk 3Haemo, y Momnoziii PecnyOmini He
KOXKHa €THIYHA BepCcTBa Nepeiimanacs npobieMaMu yKpaiHLiB, Ta i cepen
HUX HE BCi OyaM CBiZOMHUME rpoMasissHaMu. HameBHO, 13 HOTIpIICHHAM JUTs
YT'A obcTaHOBKHM Ha (POHTI, po3UIMPEeHHsS OKynoBaHuX TepeHiB 30YHP,
Oynu My3W4YHI TBOPH TPEACTAaBHUKIB OilepMaepa, M0, SK BiJI3HAYAIOTh
MY3HKOJIOTH, aKI[CHTYBAJIA yBary Ha HETOBTOPHOCTI MHTTEBOCTEH JKHUTTS,
BUAUISUTH TOCTOTHCTBA MaJICHBKOT JIFOJIMHH, BO3BEIINTYBAJIH ITPEACTABHUKA
HU31B, CIIPUSUIA HAKOLIBII TOYHIHM 1 0COOIUBO BUPA3HIM Mepeaadi MpOCTHX,
HEBHOATUBHUX 3aIUTiB, CKPOMHOTO ITOTEHINaTy, CIPHIN BTEUi 3aCO00M
JIOMAIITHBOTO MY3UYEHHS B CIOKii{He poauHHE UTTs. L[boMy omomarano
BUKOHAHHS COJIO YU AYETOM, 1HOJII B CYIPOBOAl iIHCTpPYMEHTa MOMYIAPHUX
JKapTiBIMBUX, IFOOOBHO-JIIPUYHUX ITiCEHb, ICEHb-POMAHCIB, MICHKHX Bapi-
QHTIB HAPOAHUX BOKAJIBHUX TBOPIB ToIo [12, c. 137, 142].

10. IHepuneTii skUTTA MUCTHIB-MY3UKAHTIB
i MUCTKMHb-MY3HKAHTOK

VY 100y peBoltoLii KOXKEH, 3a3BUYai, IPOXOINUTh Yepe3 BUIIPOOYBaHHS
TOJIOJTHOKO TTOBCSIKJCHHICTIO, CYBOPHM ITOOYTOM, YYacTO y BIHCBKOBHX
nisix. Le minsie TpaekTopii )kuTTs. [ToaiOHO OYyII0 3 MUCTISIMHA, AKTHBHUMH
y4acHHKaMH 60pOTHOH 3a HesanexHicTh Ykpainu [4]. Ix o6napysanns 3ua-
XOJIFJIM 3aCTOCYBaHHS B MUCTEIbKiil TBopuocTH. [1i7 BpaskeHHAM y4acTi y
005X MPO, BUAKO i TOYHO BiAOOpakamuch ixHi nepunetii. Tak BUHUKIIO
LIMPOKE KOJIO MOE3iid, CTPUICHBKUX MiCeHb K YHIKaJIbHUX MEpJIUH yKpa-
iHChKOT My3uKH. X B. BUTBHIBKMI HOMIIMB 32 3MiCTOM i NpU3HAYEHHAM
«Ha YOTUPU Tpynu: 60HOBO-MAaTPiOTHYHI, KaJIiOH1, TFOOOBHI 1 )KapTiBIUBI»
[6, c. 495-496]. IToni6HO micHi, 110 BUKOHYBanucs B YI'A, ynopsiikOBYIOTh
Ha TOXiJHi, O0HOBI, iCTOpHYHI, TFOOOBHO-TO0YTOBI [2, c. 23].
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Komu opkecrpantu-nyxosuku Y CC, sskux Ha nouarky aucronana 1918 p.
Oys10 y JIbBOBI B MUCTEIIBKOMY T'YPTi 22 YOJIOBIK, Y35JIH JIO0 PYK 30pOr0 Ta
BOIOBAJIM Ha YKPaiHCHKO-TIOJIBCHKOMY ()POHTI, TO Il B3UMKY IIiJI MiCTOM
YUMaJI0 My3UKaHTIB-IIATPIOTIB 3arWHYJIO: JTOOPHI BUKOHABEIb JleMUnIIIHH
(13 JlicHuK), siKui TpaB Ha TpoMmOOHI (Oac-mo3aBHa), Opar M. aiiBopoH-
cekoro Ilerpo (ansrucr) [8, c. 13].

[Ipo cytyxHe ®HUTTS NPOPECIHHNX MUTILIB i MUCTKUHB, iIXHIO CaMOO-
LIHKY 30Tay€eEMOCA 3 OTrOJIOEHHS: «My3UK-CONbO-KISAPHETICT, BUTbHUN
BiJ BilichbKa, Ma€e OIOpOBY MpPaKTHUKY, isjgae mocaau. [lnatHsa moxkangana
monaimenmie 500 K. micsuno» [33]. Cepen npoceciitnux my3uk Oymnu i
xiHku. [ToMik oronomeHb 3HaXoAMMO ajapecarky [epminy 3emaH, KoTpa
3ayBa)kMJia, 1110 BOHA My3UKaHTKa [34].

Binommii errorpad, cexperap HayxoBoro toBaprctsa im. T. IlleBuenka y
JIeBoBi Bosogumup ['Harrok (1871-1926) naBaB oroJomeHHs, J¢ MPOCHB OB~
JIOMHUTH TIpO MicrieriepeOyBanHs cBoro cuHa Opis [9, c. 136]. HameBHo, mo
TIEPEeKUBAHHS 32 HOTO JIOJTFO TAJTbMYBAJIO HAYKOBY POOOTY 3HAHOTO JIOCITITHHKA.

Tpariunoro Oyna qOMis BiIOMUX MOCTAaTeH Ha 3aHITHX BOPOTOM Tepe-
Hax. [1ig yac mombcpkoro cBaBiwist B CTpuro okynanTt 22 TpasHs 1919 poky
3aMy4MIM 0COOIMBO JKOPCTOKUM CHOCOOOM (YKHHYJIH B KOPHTO, a MOTIM
3anunu kui’ sTkoM [48, ¢. 3] Ocrana Hwkankisebkoro (1863—1919) — ca-
mennuka YKL, Bimomoro xommno3uropa, AUPUTeHTa, 3HAHOTO KOOIepa-
TOpa, HOTOBHJIABIIS, MOMYJSpU3aTOpa YKPaiHCHKOTO XOPOBOTO CITiBY H Jiep-
»aBHOTO Jisida (ronoa Ctpuiicekoi [ToBiToBoi YHPanu 3YHP [13, ¢. 178],
wieH Hamionanenoi Pagu Big Crpuitimuaus [26, c. 123]). Horo cuun Cre-
naH, bornan i Hectop e B muctonani 1918 p. 3anucanucs 100poBOIBISIMA
B YT'A. H. HwxaHKIBCBKHI, KOJTU TIPUi3/KaB Ha BelmkieHb y BIAITYCTKY 10
0aTbKiB, 3yCTPIBCA TYT 3 YKpPaTHCHKOIO pecIyOmKaHChKO0 Karenoro. Ha 1i
KOHIIEPTI BUCTYIIMB aKOMIIaHIaTOPOM 1 MpOsBUB, 3a cioBamu O. Komwmis,
Heabusky maiictepHicTb. [lisHime B rpymni 1920 p. H. HmwkaHKiBCbKOMY,
SIK a0COJIBBEHTY MY3WYHOI akazemii y Bimni, Buainunu 3 Jep:xkaBHoi Kacu
3YHP no3uuky «B kBoTi 36 000 K. Ha yKiHUEHHE BUCIIUX CTYAiH My3Hu-
HuX y Bingni, nnarnoi B 12 parax micaunux mo 3000 K.» [38, c. 450-451].
[oni6no Buminuam xkBoTy 10 THC. YeChKUX KOPOH TOBapUCTBY KobO3ap B
VYKropoi, OpraHi3oBaHOTO KOJIMIIHIMHU YJeHAMH YKpAlHCBKOI HAI[lOHAb-
HOI KareJIy TOJI0BHO ATl «aKIii MpoCBiTHO-opraHi3aniifHoi Ha [Ipukapnar-
chKil Yipaini» [39, c. 468].
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Bonnouac na npuknani H. HmkankiBchkoro 6a4nmo, o y4acTh My3HK
Y BIMICBKOBHX JIiSIX YaCTO KaJIiYWJIa MUTIIB SIK (Pi3UYHO, TaK i aymieBHO. Tak
Tpanmwiiocs 3 HUAM, KOJIM WOMY MpoCTpenuinu pyKy [48, c. 3], mo momano
KaJiITBa, a/pke 11 TMOMIKOAWIO e B poku [lepmioi cBiTOBOi BiHU TpH
naaiHHi 3 koHs. TpaBMa Ha mepIIux mopax BUKIHKaIa B MaiOyTHROTO BiIO-
MOT0 IiaHicTa, KOMIO3UTOPA i Iearora BeJIbMU HETaTHBHI TIEPSIKIBAHHS,
HaBITh NPUCTYIH BiT4AIO.

11. HoToBH1aBHUIITBO

BaxnuBowo CKJIAIOBOK MY3WYHOI KyJIbTypU TOIOYAacHOI YKpaiHW
Oy0 HOTOBMAABHMITBO. Moro crynii Ipuuoio CaBUEHKO MOKA3ajH, IO
1917-1920-Ti pp. cTanu A7 HHOrO HAWILTIAHIKMM TiepionoM [44, c. 22].
Cepen HaIpyKOBaHUX 301pOK My3HMYHHX KOMITO3UIIIH YUMAIIO THX, IO MOSI-
BUJIHCS, SIK TyMaeThes, B apeaiii 30YHP 30kpema 3aBsiku MOIBHKHUIILKO-
My BIIOPSAKYBaHHIO TBOpiB €Brenom Typyioro (1882—-1951) — ykpainceko-
TO TPEKO-KATOJHIIFKOTO CBSIICHHUKA, TUPUTEHTA, HOTOBUAABIL, TIearora
1 Kommo3uTopa. [44, c. 162—-164, 229-233]. Cepen MicT i3 HOTOBUIaBHH-
urBaMu BuaLsieTbes Komomust ta CranuciapiB. OKpiM TOTO, YacTHHY HO-
TOBHAHb IMOMIMPIOBAIN KyCTapHUM, (POTOMEXaHIYHHM CIIOCOOOM (MOXKE
ToMy (haxiBISIM 1HOJI BaXKKO BCTAHOBUTH TOYHHMH 4Yac i miciie ix omyOmi-
kyBaHHs). Cepell HOTOAPYKIB BUAISIIOTECS Yrpaincoki nicui: Ha 2onoc @
cynposooi popmenana. Mix BunaBHuITB micas Kuesa, Jlsiinura, 3ycTpi-
yaetsesi [anuyvka Haxnaousa B Komomui. [lepmmii 3ommt onyOnikyBain
Mk 1917-1918 pp., npyruit — 1917-1919 pp. Tam xe HaapyKyBamu ce-
pen 19171923 pp. Vrpainucexi cnieu i dymu, Yrpaincoki mankosi nicHi
(myst rosocy B cynpoBoni (hopTernsiHo), Yrpaincoxi manyi (s poprernsi-
HO). Yci 30ipku ykiiaB €. Typyna [44, c. 230-232]. ¥V 1918 p. (?) mir moba-
YUTH CBIT 301pHUK [[]e ne emepna Yxpaina: 200 nampiomuunux i HaQpOOHUX
VKpaiHCcbKux nicenv: Ha opmensn [3 Haonucanum mexcmom]. YIOpsIHA-
KOM, aBTOPOM MEepeIMOBH IO Tepiioro BumaHus Oy Jexuc CidMHCHKUIA
(1865-1909), 3rogom Cranicnas Jlroakesuu (1879-1979) poswupus i
BiJpeJiaryBaB BHUIIpaBJICHE i TOMOBHEHE JIpyre BuAaHHA. Micuem IpyKy-
BaHHs Oynu CranucnapiB i JIbBiB (HakIaj i BIacHICTh KHUTapHI MapiaHna
Iacknepa (1879-1935) B Cranucnasosi). Konomuro (I"anuibka HakmaaHsg)
Gaunmo cepen micie myOmikamii mpubmusno B 1918-1919 pp. 36ipHHKa
Ipenoii ona gopmeniano (1908) Bacuns Bapsincekoro (1888-1963).
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Komomns 3ragana cepex BUAABHUNTB, IO HAJPYKYBAIH B MPOMDKKY MiXK
1917-1923 pp. 30ipHuku Mysuxa oo Kobzaps (Xopu, 3rpoMajiuKeHi
€. Typynoro; nepimii 3nMToK), oMk 19181923 pp. — Mysuxa do cris...
(3a TomimHbO opdorpadiero) okpemo b. Jlenkoro, FOpis denpkoprua
(1834-1888), IBana ®panka (1856—1816) [44, c. 51, 162, 163, 251]. Cepen
1917-1923 pp. mobaumau CBIT y BUAABHUIITBAX, MIXk AKUX 3rajaHa Koso-
must, Menvoouyni emioou onst ckpunxu, [llkona ons ckpunku, [llkona ons
¢opmensany Jlesa IloptHoBa [44, c. 177-178], Vrpaiucoxi 6oenni nicHi:
Kosayvki i cmpineyvxi [[{ns xopy 6e3 cynposody ma 3 cynpogooom ¢hop-
mensana] (nepii nocranu B 1918-1922 pp. B 06pobui dinapera Koneccu
(1871-1947), a npyri 3i06paB i 00poOuB aist HonoBivoro xopy M. laiiBo-
poHChKHi) [44, c. 229]. Y mopy Mix 1918-1922 pp. omy6iikoBaHi TaM e
Vrpaincori eumnu (ix €. Typyna 3i6pas 13) [44, c. 230]. Bin xe ynopsaky-
BaB I hoprensiHo Vkpaincoki mapuii, a Ui Xopy — Vkpaincoki mapuiesi
nicui (Mepimuii 30ipHUK MOOAYMB CBIT Y TPOMIXKY Mix 1917-1923 pp., a
npyruit — cepen 1918-1923 pp. y ToMy 4HCHi 3aBASKH 3raJJaHOMY KOJIO-
MHUHCHKOMY BHIABHHUITBY [44, c. 231]. Moxe okpemi i3 IIUX HOTOJAPYKIB
omyomnikoBani He B 30YHP, ane BoHH 3MIIHIOBATH YKPaTHCHKUH yX, Oyin
cepell YMHHUKIB ii MOCTaHHs; BUIAHI TBOPU MPOJOBKIIN KUTH B MY3HIIi,
YKPIIUTIOBATU { MOMYIISIPU3YBaIH HOTO.

Po3BUTKY KynbTypH €THOCIB, 30KpeMa HOTOBUIABHHMYIN CrpaBi, CIIpH-
SUTM TXHI KOOTEPaTHBHI CIHIJKU. ['a3eTH MOSCHIOBAIM 3MICT isUIBHOCTH,
npumipoM, J{HIMPOBCHKOTO COIO3y CIOXHMBYMX 00’€nHaHb Ykpainu (J{Hi-
mpocoro3, 1917-1920), mo maB Bijginu B ['anuuuni. BiH, okpiM TOpriBimi,
3MIIHIOBAaB HAI[IOHAJIBHY CBIiZJOMICTB, aJKe MaB KyJIBTYPHO-IIPOCBITHHUIH
miapo3aii. Jlo HbOro BXOJVIIN CEKIliT BUAaBHUYA, My3UYHO-XOPOBa, My3el
1 HOTO3OIpHS [1].

12. My3u4HO-ecTeTHYHE BUXOBAHHS JiTel i Mos1oi

PazoM i3 mieKkaHHSAMC CITyXalbKoi KyJIbTYpU B IOPOCIHX WICHIB Cy-
crniybeTBa, neparoriyi gisyi 3SOYHP typOyBanucst mpo BUXOBaHHS AiTei
3acobamu mucrenTBa. 3i crarti Crenana Cipononko (1872—-1959) 3asoan-
HSl HOBOI WKONIU JTyHAB 3aKJIMK «IaTH MPOCTIp ECTETUYHUM MEPEKUBAHHAM
quTuHNY [47]. Y po3BUTKY 11 eMOIliil TOMiHyroUe Miclle Ma€ MY3UYCHHSI.
BararodyHkiiioHa bHICTh TCHI, OCIOHO SIK JKEepena BiJOMOCTEH Mpo Ha-
POJ, MiITBEPIKYETHCS TTOPAI0I0 MPHU BHOOPI TMiCEHB 13 KO3aIbKUX YaciB,
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MIOSICHIOBATH IIKOJIApaM 3Ha4eHHs 0ci0 1 momii, mpo sKi 3rajaHo y TBOPi,
HaroJIOIyBajocs, Mo HOro oOpa3HiCTh MOJETIIMTh 3aaM’ ITOBYBaHHS ic-
TOPUYHOT YACTHHH, 3aIIOBHUTD OL1i nismMu B TOMINIHIX IMIPyIHUKAX [52].

I'pomay miKITyBanmCs PO BUXOBAHHS CBOIX WICHIB, 30KpeMa IIIIXOM 3a-
Jy4eHHS 1X 10 MucTenTBa. [Ipo 11e CBiMUUTE OroomeHHs B ra3eTi Penyonuxa:
«Ywurambas «[Ipocitim» B TycTaHOBHYAX ... IAAAE MOJOLOTO 31I0HOTO YOJIO0-
BiKa JI0 BEAICHHS XOPY 1 My3UKH B unTanbHi. [InarHs micis ymoBw. ... Tycrano-
Buyi. 10. IV.1919. Bonomun cexperap. Jlparan romosa» [17, c. 51].

UMHHHMKOM HaJIarofXKCHHS MaCOBOTO MY3MYHOTO BUXOBAHHS € CaMOO-
cBita. Ii 3amopyKor0 BBaXaM MPUBYAHHS «yYEHUKA JOKIATHO # 31 3p03y-
MIHHSM YUTaTH KOXKAY MPUCTYIHY AJISI HBOTO KHIDKKY» [47]. Opranizamii
CaMOOCBITH JOTIOMAarajIHi BUCTYIIH KYJIBTYpPHHX AiST9iB, SKi PO3KPHUBAIIHN 3Ha-
YeHHS T03alIKIIbHOT OcBiTH. [H cripusn my6miuni 6i6:1i0TeKH, HOBI KHIX-
koBi BumanHs. Cepes iX MacuBy OyiM Taki, ¢ HE TIJIBKH B 3MICTi TBOPY
3rajlyeThcss My3WKa, a W y HasBi € ii Tepminu: B. K. Pizosana cumeponis,
Jmutpo Kazapwmis. fOnaywvka nicns. OcobmuBoi Baru HaOys1a caMOOCBiTa
y BiliCBKY, po00Ta TyT YNTaJCHb. YacOMHCH TOBIIOMIISLTH IIPO (OpPMYyBaH-
HS apMiHCBHKHX 0101I0TEK, 3aKIMKAJIH IepeIaBaTH CIOM KHUTH, Ta3€TH, 10
MaJj IiHOCUTH CBIJIOMICTh BOSIIITBA, JOJABATH 3aB3SITTS, 00EpiraTv BiJ
nemMopaiizarii [9, ¢. 138].

13. My3u4Ha KpUTHKA
J171s1 pO3BOIO MY3HYHOI KyNIBTYpH HeaOHsIKe 3HAYCHHS MA€ My3HIHA KPUTH-
ka. CTyzii nepionukw, 1o JOHOCUTH 0COOTMBOCTH MOBJICHHS, My3UYHOT TepMi-
HOJIOTT TOIO, BAXKJIMBE 3 YpaxXyBaHHIM TaTUIBKOI TPAJIUIIii MIBHIKOT PeaKiii
npecy Ha My3u4Hi 1ofii. Tozi ra3eTH BBaKaIM CBOTM 000B’SI3KOM IIBHJIKO ITO-
JIaBaTH BIJIOMOCTH TIPO KOHIIEPTH i MY3WYHI BHCTaBH TeaTpiB, OIIHIOBATH X~
Hill MECTEIbKHI piBeHb. Takuii 3BUYaii Oyiia ceperl 3armopyK HOro MiTHSTTS Ha
BUIIHI 111a0€ITh, MaB HeaOWsIKe 3HAYCHHS B yMOBaX, KoJiu Bxe B mopy 3OYHP
POCIHCBKI ITOBIHICTH BYSPrOBE TBEP/IMIIH PO BIICYTHICTH YKPATHCTBA, & MOJTh-
CBKi — PO H0ro, HIOUTO, CITA00PO3BHHEHY KYJABTYPH i CBOIO, HAue, GUuiCHb,
BEJICHHSI MDK CBITOBOI CITUIBHOTH OIIAJICHLIO! NPOMAarany, CrpsMOBaHOl Ha

3arepedeHHs iICHYBaHHS B3aralli yKpaiHChKOI Hallil.
JlieBiCTh KPUTHUKH, SIK OJHIET 13 3aMOPYK PO3BUTKY MY3HUYHOI KYyJIBTYpH,
MIOMITHA B pearyBaHHI YacONMCIB Ha MHUCTEIbKI MOAil (3raJKu MPO BUKO-
HaHHs 3HAYMMHX ITICEHb y IEpKBaX, Ha Bi4ax, HOMEPH MPOrpaM KOHIIEp-



Chapter «History of art»

TiB, opramnizailito [1leB4eHKIiBCHKIX BEYOPIiB, TACTPOITI BUSHAYHUX MUCTIIIB,
Y4acTh JIyXOBUX OPKECTPIB y 3yCTPivi MOBAKHUX TOCTEH, CBATKYBAHHSIX UM
MIOXOpPOHAX, TOPJIAHHS MapIIUPYIOYNMHU BOSKAMH HETPHUHHSATHHAX IiCEHb
[23, c. 145] Tomio). Taki BiAryKH MOMYJISPU3YBAIA MY3UKY, il BHKOHABIIIB,
OLIIHIOBAJIH iXHIll MUCTEULKUI PiBEHB TOIIO, 3aTajOM JOTIOMAralll PO3BUT-
Ky KyAbTypd. KpUTHYHI BUCIOBIIOBaHHS CTOCOBHO JOIIBHOCTH HOI3IKH
Kanenu O. Ko 3a kopzio, a He mupiui Buctynu B 30YHP nepen Bos-
KaMU i MOpaHEeHUMH, y MiCTax 1 cenax Ie pa3 MiATBePAKYIOTh PO3yMiHHS
3HAYUMOCTH MHUCTELITBA B JKUTTI JIepakKaBH, OCOOIUBO Ti€l, 110 Bene BiliHY.

[Nomynapusanii MECTENTBA CIpHsia My3H4YHa ikOHOTrpadis e 4JaciB
[lepmmoi cBiToBo1 BiitHM. Ykpainui 30epiranu momrrisku o 6oro! i3 300pa-
JKCHHSIM CTPUIBIII-CypMada, BOSKIB 1 JAiBYaT i3 HoTaMu Mapury bo gitina
sitinoro un micHi Ol 6uoHo ceno, wupoxe ceno.... Ha ¢oro noou 30YHP
0a4MMO MYy3HK, a TPEMOITar4Oro ryiryia 3 KapadiHoM 3a IiednMa — Ha 00-
KIQJMHII MeMyapHOi npartti /o eoni nisaa [ yyynvcokoi Pecnyonixu B SIcini
Crenan Kiouypaka (1895-1980) [13, c. 272]. OnHuM i3 mKepern My3uaHol
ikoHOrpadii € penpoayKIlisi MaTFOHKA BICHKOBOTO cTapinnHu Bacwis [le-
Tpyka (1886—-1968) VIA ¢ « Homupuxymuuxy cmepmiy na Cxioniiu Yxpai-
ui. Ilanaxuoa Hao nomepaumu 8i0 nasamucmoeo mughy. Ocinw 1919 p. Tnma
rpadika — VI'4 ¢ «Homupuxymnuxy cmepmiy na Cxioniu Yxpaini, okpec-
JIFOE TOpY uepeniB, a 00a0id HUX cepesl BICHbKOBUX 0aulMMO MY3IK-CypMa-
4iB (MoiOHO 10 HAMallbOBaHUX Ha iKoHax Cmpauwroeo Cydy). BomgHouac
TBOPH MY3U4HOI iKOHOTpadii MiATBEPAKYIOTh.B3a€MO3B 130K Pi3HUX KaH-
piB MHCTELITBA.

3 okymnariiero kparo 1919 p. ykpaiHili 1o0pe BiIIyIIN PI3HUIEO MiXK CIIPH-
STIIMBAMH yMOBaMH JIJIsi po3Boro ix muctenrsa B 3OYHP i micns ii 3arap-
OaHHs: «Bci HaII KoM, MPOCBITHI IHCTUTYIIT IO3aMHKaHI1, Ipeca 4acTo
3[IaBJICHA, YPSAIHUIITBO TI030aBJICHE CITPOMOTH ICTHYBaHHSI, HABITh IIepKBa
CTOTHE IIiJl KOPMHUTOIO Y30pO€HOTO B KaHYYK KaTa. 3araioM: MOJOKCHHS
Take CTpallHe, IO HEJaBHI YaCH aBCTPIHCHKOTO PEIKIMY SIBISIOTHCS IS
Hac HeHaue 3aryOneHum paem» [41, c. 196].

14. BucHoBKHu
Binznauenns roBineiB nporonomuenHs 3YHP, Akra 3n1yku B e1uHy aep-
JKaBy, [T0sSIBA MAaCUBY JDKEpelt 3 11 icTopii moTpeOyroTh CHCTEMHOTO BUBYCHHST
3HAYCHHSI Ta OCOOJMBOCTEH MOOYTYBaHHs CKJIAJOBHX TOTiHAIIOHATBHOT
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MY3HMUHOI KyJIKTYpH B Monofiili Pecry6uini. Ixanomy possoro mocrpusiio
3IUTTS B ONIHY AepskaBy 13 YHP. Ile momomoriio KoHIeHTparlii MaTepijibHIX
1 TyXOBHHX PECYpCIB, SIK 3alIOPYKH PO3BOIO MUCTELTBA. XapaKTep KaHPiB
MY3HYHOI KYJIBTYPH 3yMOBJIIOBABCSl HE TUTBKH MTOMIEPEAHIMH TPAIHIIiISIMHU,
a i JyXOBHMM IMiJHECEHHSIM KOXXHOTO COIIaJIbHOTO IPOIIAPKY YKpaiH-
IIB YHACJIJIOK MPOTOJIONICHHS CBOET JIep:KkaBu, 00poTh00I0 Ha (POHTI U
y TWIIy 3a ii iCHyBaHHs. 30arauCHHIO My3UYHOTO KUTTA B €THOTpadidHNX
perionax 30YHP (BoiikiBmuau, bykoBunm, ['yiynbomHu, 3akapriarTs,
JlemkiBumnu, Onimns, TlokyTTs) cnpusiia Oinbiia cBoOoga MyOIi4HOTO
yTBEepKeHHsI ceOe B My3ulli 1 3aBisku iii. HaOyiau 0coOnmBOi akTyasb-
HOCTH TBOPHU TPOMASIHCHKO-NATPIOTUYHOIO CHPSMYBaHHA. YKpaiHILi CHi-
BaJM Ha CBATKOBHX 300pax i Biuax, MoneOHaxX i ByIHMYHHX ITOXOJax, TOAI
K Tpaiam OyXxoBi opkecTpu. CBOEpimHOK Oyna IepKOBHA MY3HKH (IIUp-
1aJ10 KOJIO KarleJIaHiB, KIHKM M IMIIITKH 3aMiHsId MOOUTI30BAaHUX YO0JI0-
BIKIB-JIIKIB 1 TlaJlaMapiB, OPTaHICTIB 1 J3BOHAPIB; MOYACTIIIAIO KadiOHe
BUKOHAHHSI MTOXOPOHHUX CHIBIB TOIIO). PicT KiIBKOCTH yKpaiHIiB-BOSIKIB
PO3IIUPHB Cepy HAIIOHATBHOTO BICHBKOBOIO My3WYeHHs. MacuB MiceHb
YCC nonosuunu ctBopeHi uu nepepodieni B 30YHP. Ilossnsimucsa HOBI
THCTpYMEHTaJIbHI TBOPH, HOTHA JIITEPaTypa, 30KpemMa Jyis JTyXOBOTO OpKe-
cTpy. Moro yuacHHKHM MIBHIKO BUBYAIM THMHH iHIIMX aepskas. Cepen Biii-
CHKOBHX MY3UK BUJISIIACS CypMaYi.

KonsgHuky, y4acHUKM BEUOPHUIb 1 OPraHi3aTOpU IJIaTHUX KOHLEp-
TiB MepeAaBany KOIITH Ha MOTPeON MOPAaHCHHX, XBOPHX, yaiB. Came Taka
TpOMAaJITHCHbKA TIO3UIIisl Oyia OJHUM 13 CTUMYJIB MiTHATTS MAlCTEPHOCTH
BHUKOHAaBIIB. UM He Briepie ypsiz, y Mipy CBOIX MOKIMBOCTEH, TypOyBaBcs
po OKpeMux i3 HuX. Uepes3 CKIIaJHI TOro9acHi YMOBH W KOPOTKOYACHUIMA
TepmiH icnyBanHst 30YHP Bigomi mepeBakHO aMaTOpChKi My3UUHI TBOPH,
OJTHAK BHUCTYIIAH MPodeciifHi MUTII, III0 BUCOKO OIliHIoBasocs. [Tnekamacs
ciyxanpka Kynsrypa. [IBuka peakiis npecu Ha My3W4Hi noii Oymna Mix
3aMOpyK MiTHATTS MUCTEITBA HA BUIHN 1adens. B ykpalHCEKUX HaBYAIIb-
HUX 3aKJIaJaX BUKOHAHHS MICEHb CTAJIO 3aCO00M KpAIIOro Mi3HAHHS CBOET
icTopii, BUXOBaHHS MAaTPiOTUYHMX MOUYTTiB. [liATpHMII OKpeMuX My3nd-
HUX JXKaHpPIiB oMaraia 3aTpeOyBaHiCTh TeaTpalbHUX BHCTaB. My3HKa 3BY-
Jaja sIK CYHpOBiJ JeMOHCTpAIlil HIMUX KiHOKapTHH. BoHa ycminmHo BUKoO-
HyBaJla CBOI COINIOKYJIbTYpHI (DYHKIIIi B JKUTTI IMBUIbHUX 1 BIHCHKOBHX,
COLaJIbHUX IMPOIIAPKiB, BIPHUX PI3HUX KOH(]ECIH, SK HIKOIM JoroMarana
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BIDKWBATH, BOOBATH, BUXOBYBATH Ta MOOITI30BYyBaTH, 03IOPOBIIOBATHCA,
Oyia MOTYTHIM 3ac000M ITOOTaHHS TPYIHOIIIB, CIOCOOOM BHPA3HUTH CMY-
TOK TOIIO. 11 nonynsipusanii B 30YHP, sik omHOrO 13 4acoBUX BiATHHKIB
PO3BHTKY MY3HYHOI KyJIBTYpH 3axifHoi YKpaiHH, JoroMaraio HOTOAPYKY-
BaHHS. BOHO 3a/10KyMEHTYBaJIO 3HAYMMICTh MY3MKH B JKUTTI Jrofeil. Ha
e} yac Mmpumanae TpeTiit eran modyTyBaHHS TAaKOTO CTHIHOBOTO HANPSAMY
K My3W9HHUH Oimepmaep. 3akoHOMIpHI Iii mepkaBH y cdepi KyIbTypH
3aCBITYMIIN BUCOKY OI[IHKY Bard My3WYHOTO MHUCTEIITBA, OCOOIHMBO B Yac
Biitan. Moro nposisu B 3OYHP, 30kpema 3aBIski AKTY 371YKH SIK CBOEI/i-
HOT'O CUMBOJIa BipH, 11€iiHOT 0CHOBH O0pOTHOM YKpaiHCTBa 32 COOOPHY Jiep-
JKaBy, JAIOTh ITiICTaBH TSI TBEPDKEHHS ITPO MEBHUH YHECOK IIHOTO TIEPioTy
B ICTOPII0 YKPaiHCHKOT My3HKHU.

IMepcnexTNBa NOAAJBIINX MOMIYKIB 0a4NTHCS B ONPAIIOBaHHI HOBUX
JOKEpedl, IO TOCIPUSIE YTOUHEHHIO Oiorpadiif My3HK, CITUCKY IXHIX TBOPIB,
BiJIHAI{IEHHIO HOBUX IMEH YYaCHHUKIB MHCTELBKUX TYpPTiB, CHCTEMaTH3aLii
My3U4HOT ikoHOTpadii THX yacis. L{e mormoMoke Ha 0CHOBI OUTBIIOT KIJIBKO-
CTi (haxTiB mmpIIe onucatu My3uwdHy kyasrypy 3OYHP, kpare okpecmutu
0COOJMBOCTH 1i CKIaJ{0OBHX.
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Abstract. Given the complex nature of consciousness, many agree that in
order to study it properly we need a non-reductive, pluralistic and synthetic
(i.e. systemic) approach. Despite the relative popularity of the systems
methodology in the vast field of the study of consciousness, system approach
(i.e., modeling something as a system) is very well used for a reductive
purposes, and there is no consensus on the issue of a clear understanding
of the non-reductive use of one or another system approach in area. Hence,
the purpose of my research is methodological reflection on the problem of
the adequacy of the system approach for the non-reductive deliberation on
the problem of consciousness. I formulate criteria of adequacy in a form
of three principles that should be followed in any non-reductive (not just
systemic) study of consciousness. The principle of structural-ontological
(or metaphysical) neutrality is the first one. This principle suspends all
metaphysical solutions to the problem of consciousness and plays the role
of a necessary precondition. Many pointless disputes in the field could
be avoided if the disputing parties adhered to this principle. The second
principle of differentiation of ontic modes of experience and epistemic
perspectives retains the multifaceted complex structure of consciousness
after it is stripped of its metaphysical baggage. The principle of embodiment
adds some feedback dynamics to the story. At the next step I implement
the principles of adequacy in a particular case of the General parametric
systems theory, developed by a philosopher and logician Avenir Uyemov.
The conceptual foundations of this theory in relation to its compliance with
the criteria of adequacy are revealed. It turns out that two of three principles
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exist at the meta-language of the theory. The principle of neutrality follows
by definition of the General system theory — i.e., theory applicable to all
kinds of systems. And the principle of embodiment exists as a feedback of
the substrate to the structure of a system. The principle of differentiation
in this case is the most crucial. If this theory is not enriched at the level of
object-language with epistemic perspectives and ontic modes of experience,
then we won’t get a no-reductive explication of consciousness, even if it
remains systemic by definition. In the end I give a systemic definition of
consciousness through its basic feature which is (I conjecture) modeling
of reality or different kinds of experience through epistemic perspectives,
where complex structural ontology of consciousness ‘in-forms’ or structures
its epistemology, which in turn models it in accordance with the needs of a
conscious system.

1. Introduction

The variety of views on the nature of consciousness and the lack of
consensus impedes with the construction of a comprehensive science of
consciousness. Moreover:

“There is unlikely to be any single theoretical perspective that suffices
for explaining all the features of consciousness that we wish to understand.
Thus a synthetic and pluralistic approach may provide the best road to
future progress” [40].

Given a multifaceted nature of consciousness the question arises how
to deal with such evasive and complicated object of study in order to
understand its different aspects accurately enough for scientific modeling
and not to lose it in reduction. One possible answer to this question of where
to find such ‘synthetic and pluralistic approach’ lies in the integrative area
of systems science. “Systems science is a way to look at all parts of the
world in a way that is unifying and explanatory... [I]t provides a way to
integrate the knowledge produced by other sciences...” [22, p. 5].

There are several related notions in the vast area of systems methodology
and the concept of system approach is one of the most general one. System
approach is used whenever something is modeled as a system — i.e.,
a set of objects with certain or definite relations between them [30, p. 73;
36,p.364-365]. Inthissenseit’s obvious that notjust cybernetics or semiotics
are instantiations of the notion of system approach but structuralism and
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functionalism in a certain broad sense too (of course, in many cases it is
possible and necessary to point out the differences).

Thus, system approach can allegedly provide us with the needed
framework for the integrated study of consciousness. At this point another
problem immediately arises. Truth is that not all system approaches are
‘sensitive” enough to deal with such a delicate issue as the problem of
consciousness, and some researchers explicitly use system approach in a
reductive mode [16]. So what are the necessary criteria for a non-reductive
systems study of consciousness? And how, in particular, are these criteria
implemented? And what is consciousness modeled as a system? Thus,
my purpose here is methodological reflection on the problem of the
adequacy of the system approach to the (adequate) study of consciousness.
I start with the formulation of the necessary criteria for an adequate (non-
reductive) study of consciousness, and then implement them in a particular
case of general parametric systems theory. The analysis shows that this
theory is adequate to the non-reductive system study of consciousness. In
addition, through the implementation of those criteria systems definition of
consciousness is formulated.

2. Arguments from complexity and wholeness

Today we may see varieties of attempts to study consciousness and
related questions using implicit or explicit forms of system approach
(e.g., [3;4; 7; 10; 11; 12; 16; 20; 22; 29; 33; 34; 41; 42). The main feature
of any system approach is that it puts certain relations (ontological or
epistemological structures) before objects [30; 35; 37]. Objects simply do
not exist or at least cannot be presented, unless being structured first. If
we move from one particular detail to another to another, we aren’t able
to understand what is that we are dealing with in the first place. Details
can be innumerable and infinite. If we merge into details completely, we
are never capable of proper understanding of the subject matter, because
understanding presupposes structural or integrative grasp of things [22; 35].
In the area of consciousness study we see mountains of details of all sorts
in different disciplines of all kinds, and we can be sure that there will be
more and more. What we need is not another detail or another fact — it
may be the case that we already have enough facts (or there will never be
enough facts). We need a ‘whole’ from which we can begin our real ‘quest
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for consciousness’. And that is the most powerful feature of any system
approach: it explicitly and intentionally begins with the whole, with certain
relations with which all numerous details, facts and parts are examined in
order to get their meaning.

Thus, explicit arguments in favor of system approach in a field of
consciousness study are mainly stressing two following points: the problems
of complexity and wholeness of an object of study.

First of all, it is about system approach’s ability to work with incredibly
complex objects. Usually, it is not about just substrate complexity, i.e.,
about the quantity of interacting components — it is about structural or
organizational complexity, when the issue of the various connections
between components is taken into account. For example, our brain (as a
possible source of consciousness) is happened to be just one such object
of the enormous substrate and structural complexity [10]. There are about
one hundred billions of nerve cells in the brain, each of which can have
thousands connections with other neurons, and this gives us trillions of
synapses. And if we take into account the reconsidered role of glia cells in
the brain [9], the amount of which is comparable with that one of neurons,
the complexity of a picture becomes even more monstrous. And, as long
as you agree that consciousness have something to do with the brain, you
cannot just skip the complexity of the ‘brain question’.

From this first aspect follows the second one — the ability of system
approaches to unite or integrate considered as systems objects of various
kinds, especially when we deal with such heterogeneous ones, at least
epistemologically, as brains and consciousness. If we picture the possible
sources of consciousness revealed and explained by different disciplines,
e.g., philosophical, logical, mathematical, physical, biological, biochemical,
psychological, psychiatrical, cultural, social, anthropological studies, we
can only imagine how should look the eventual framework [40].

3. Three principles helpful for a non-reductive study
of consciousness
Despite on the holistic nature of systems methodology it is being non-
reductive only to some particular extent. E.g., functionalism of any kind
is a realization of a system approach through a reduction of the object
of study in relation to its main function (on functionalism in general see
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[5, p. 111-112; 30, p. 106-108]). Everything else that does not serve this
main function is omitted. Given, that not all realizations of system approach
prevent us from slipping into reduction of some kind (from methodological
to ontological) I propose to use explicit non-reductive systemic principles in
order to study consciousness adequately (presupposing that reductive study
of consciousness is not adequate, see [6] on that matter): the principle of
structural-ontological neutrality; the principle of differentiation of epistemic
perspectives and ontic modes of experience; the principle of embodiment.
I believe that these principles can serve as necessary criteria for any (not
just systemic) non-reductive study of consciousness.

The principle of structural-ontological neutrality prevents us from
pondering on unsolvable (i.e., purely metaphysical) questions. Consider an
analogy with physics. Generally speaking, physical theories are not suited
for solving the problem derived from the Leibniz’s question: Why there
is something but not nothing? Physics can tell us how there is something
and what it does, but not why. The same must hold for the scientific
understanding of consciousness. In order to proceed with the understanding
of consciousness, we should leave the questions about its origin and its
source stuff out of the scope of scientific consideration (at least temporarily),
because those are very interesting and important metaphysical questions,
which can be the source of inspiration, but must not impede the scientific
research from the start.

So, the neutrality principle is the most important one. We have the same
situation with the principle of metaphysical neutrality in phenomenological
methodology: you should perform an epoche first in order to proceed with
further investigation [13, p. 157; 43, p. 30-50].

The next is the principle of differentiation of epistemic perspectives
and ontic modes of experience, which helps to distinguish between 1st
person data and 3rd person data on consciousness in epistemological
and ontological modes. Or, as Searle puts it, that there is an ontological
and epistemological objectivity and subjectivity and they should not
be confused [28, p. 94-95]. For example, our opinions about quantum
theory are epistemologically subjective, but quantum theory itself is
epistemologically objective, and our qualitative aspects of these opinions
are ontologically subjective when the object of the study of the quantum
theory is ontologically objective.
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In short, principle of differentiation provides us with that multifaceted
structure of consciousness and the neutrality principle deprives it of
essentialist metaphysics.

The third criteria, the principle of embodiment puts necessary limitation
on the mind and connects it with the substrate (again, according to the first
principle, we do not leap to metaphysical presupposition about the nature of
that substrate — whether it is carbon-based or made of ectoplasm or the Holy
Spirit — is left out of scope of our consideration).

The crucial point is that our three principles must be used in conjunction.
The results obtained by disjunctive usage of these principles will not
be equally valuable. In this regard, theories (usually mathematically
inclined) that rely solely on the principle of neutrality can provide limited
(perhaps simply trivial), but nonetheless, quite reliable information about
consciousness. Whereas the exclusive use of the principle of differentiation
(or conjunctively with the principle of embodiment), without the limitation
provided by the principle of neutrality, ends with assuming of some serious
ontological commitments as in different types of dualism or in case of
ontological interpretation of epistemic perspectives, when we find ourselves
talking about far from consensus ontological possibility for atoms to
possess some mental (or protomental) ability, albeit at a rudimentary level
(e.g., [6, p- 293-310; 42, p. 276-282]). The application of the principle
of neutrality without the principle of differentiation will not allow us to
grasp the qualitative aspects of consciousness, reducing them to 3rd person
explanation in terms of interacting particles, bits of information, synaptic
connectedness, systems parameters, etc. And without the principle of
embodiment, we won’t be able to make a clear distinction between artificial
intelligence and ‘natural intelligence’, thus identifying minds which have
different internal and external conditions, as most functionalistic theories
tend to do (on embodiment see [14; 41]).

4. Adequacy requirement for the system study of consciousness
4.1. Conditions of adequacy
Adequacy requirement is satisfied when the phenomenon being studied
is both relevant and divergent with the research method. Relevance implies
the coincidence of the main ideas, concepts, or functions of considered
systems; divergence means the difference of substrates (elements) of the
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systems [35]. For example, if you once again came to the monthly Academic
Council of your University while still waiting for the implementation of
the ‘academic’ concept, and instead again have found yourself in the midst
of a discussion of nomenclature and business affairs, you feel frustration
precisely because of the irrelevance of the concept of expectation to the
subject of implementation. Accordingly, you may wish to rename the
so-called Academic Council to Bureaucratic or Nomenclature-financial one.

When extrapolating to our context, compliance with the relevance
requirement means that the system approach used should allow us to grasp
various aspects of consciousness without reducing them to something else,
whichis achieved by the same degree of conceptual generality of the approach
to the subject. Divergence requirement in this case is achieved most easily:
a system approach or method, on the one hand, and consciousness as an
object of study, on the other, by definition are considered as fairly different
things. Any approach or method that loses the subject of its research while it
is used is not adequate since it is not relevant to the subject matter. I believe
that three principles — neutrality, differentiation, and embodiment — provide
us with the necessary criteria for the relevant, and hence adequate (system
or not) study of consciousness.

4.2. The problem of the adequacy of H. Maturana’s systems theory
for the study of consciousness

Let’s consider briefly, as an example, the compliance of systems theory
of H. Maturana with our principles.

Though it is obvious that with the use of the notion of the observer
Maturana’s theory differentiates perspectives to some extent, it distinguishes,
but not concentrates (at least clearly) on qualitative aspects of the mind,
providing approximate explication of consciousness where it is reduced to
social couplings of systems through linguistic interactions [20, p. 234].

Obviously Maturana distinguishes the principle of embodiment. He uses
terms domains of bodyhood and behavior, realized through the structural
coupling of a system with itself, with its medium or with other systems,
for related phenomena [21, p. 26-30]. Consciousness, in the end, has its
roots in the biological domain (collective and individual), and it is not some
thing in the brain (though the nervous system plays an important role here),
but is the result of structurally coupled internal (biologically) and external
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recursive interactions of a system in some /linguistic domain, constituted
through the network of ongoing conversations with other systems in several
intersecting domains of existence, being detected through the explanatory
domain of the observer (e.g., [19, p. 63—64; 20, p. 231-235).

The main problem with the adequacy of a Maturana’s theory for the
study of consciousness is the lack of the neutrality principle. Although the
explanatory path of objectivity-in-parenthesis [19] in some ways reminds
the neutrality principle, Maturana restricts its appliance down to biological
substrate. Moreover his theory is adequate only for one particular type of
biological systems.

“A system is a network of processes realized by interacting elements that
through their preferential interactions and relations establish an operational
boundary that separates them as a whole from other elements with which
they may also interact” [21, p. 176].

This means that things which do not interact (are not dynamical) are
not considered as systems, but there can be found an infinite number of
non-interacting systems, even at the biological level (consider the system
of two human beings residing at two different places of the planet, which
do not interact with each other by no means, but still belong to the same
biological class and can be rendered systemically). As for the systems
that are not biological by nature, we cannot even begin to discuss them
from here (though some theorists use the concept of autopoiesis in a non-
conventional meaning, and are able to talk about other options on the
problem [4; 17]). Thus, if we follow Maturana’s theory, we will restrict
ourselves from investigating any kind of mind other than biological (so
machines obviously can’t have any mental ability if they have no biological
history). That is, Maturana’s autopoiesis systems theory focuses primarily
on ways — structurally different than in most dynamic systems theories — of
emergence of consciousness from matter specifically at the level of socially
and culturally interacting biological systems. So, it cannot provide us with
the general theory of consciousness, only with the biologically rooted one.

5. General parametric systems theory’s framework
5.1. Categorical foundations of the GPST
As has been already mentioned, the first principle to be followed in
constructing a systems theory adequate to the study of consciousness is
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the principle of neutrality. The easiest way to achieve this condition is to
involve lots of mathematics in your theory (because of the metaphysical
neutrality of mathematics itself). ‘The more mathematics — the more
neutrality’. But sometimes there can be inappropriate consequences in
such approaches (at least for our purposes). The problem is that some
mathematically in-formed systems theories (or approaches) carry within
their ‘mathematics’ extensional ontological commitments with the
consequences fraught with the ontologically rendered bottom-up approach
that consider a whole as a function of its parts (see [37]). Moreover, when it
comes to consciousness, pure quantitative extensional approaches are met
with significant limitations, since consciousness turns out to be something
very resistant to computational reduction (cf., [25, p. 7-61; 32, p. 281-317;
34, p. 157-172]). For this reason, it should be preferable to use ontologically
neutral, but qualitative or intensional system approach for an adequate
study of consciousness. The General parametric systems theory (from now
on GPST) represents one such approach.

The philosophical basis of the GPST consists of the theory of Avenir Uyemov
(1928-2012) on two sets of categories: things, properties, and relations (TPR)
and definite, indefinite, and arbitrary [15; 26; 35; 36; 37; 38; 39].

5.1.1. Things, properties, and relations

In the TPR conception, things are understood qualitatively (as
combinations of properties), and properties and relations are not reducible
to things that possess these properties or stand in these relations, but have an
equal ontological status along with things. Things, properties, and relations
differ from each other not substantially, but functionally depending on the
chosen reference system. One and the same phenomenon can be considered
both as a thing (a combination of properties or relations, something that
is approximately expressed by the use of a noun), as a property (relations
of things, or such a thing, that can be attributed to another thing without
changing that thing; it is approximately expressed by an adjective), and as a
relation (a property of things or, such a thing that, when realized on another
thing, changes that thing into another thing; can be expressed by verbs
and some other parts of speech). It is important to emphasize that things,
properties, and relations can be understood either as something material
or as something non-material, that is, these categories are metaphysically
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neutral to the nature of objects they describe. Consequently, different things
can be distinguished in one and the same ‘body’ (cf., scientific and ordinary
life understanding of such thing as ‘water in a bucket’), and one and the
same thing can be manifested in different bodies (e.g., different exemplars
of a book) (for more details see [36]). From here stems the principle of
neutrality in GPST (in relation to our topic see [18]).

5.1.2. Definite, indefinite, and arbitrary

To explain the categories of definite, indefinite, and arbitrary, Uyemov
turns to natural language (e.g., [15; 35; 37]). A common way of expressing
definiteness or indefiniteness in many languages is through articles and
pronouns. A definite thing is a thing that makes it possible to distinguish
this thing from some other thing; this is achieved, for example, with the
help of a definite article (implicitly or explicitly present in many languages)
or demonstrative pronouns. Indefiniteness is understood as some (that
which comes across; is well expressed by the indefinite article) thing, the
indefiniteness of which is limited by something, in contrast to an arbitrary
(any) thing.

Now that we have two triples of the basic categories, we can define the
concept of a system in GPST. The definition of the system can be put as
follows.

(1) A system is an arbitrary (any) thing, some relations of which are
determined by a definite property.

Or in other form:

(2) A system is an arbitrary thing, some properties of which are
determined by a definite relation.

From these definitions we can derive the notions of system descriptors:
the concept, the structure, and the substrate. System descriptors are terms
of the meta-language of GPST, representing a system-forming property or
relation (the concept of a system), that has the property of definiteness and
determines the structure of a system, which, in turn, structures elements or
the substrate of the system (which appears in the definition as an arbitrary
thing). Thus, the first of our definitions is called the definition of a system
with an attributive concept and a relational structure, and the second is
called the definition of a system with a relational concept and an attributive
structure. We are dealing with two equal definitions of a system dual and

349



350

Dmitriy Lyashenko

complementary relative to each other in accordance with the principles
of duality and complementarity (below we consider these principles in
details). Other principles of the GPST that are significant for us include the
principles of universality and relativity, according to which any thing can
be modeled as a system or considered as a non-system relative to the chosen
concept (for more details, see [35]).

5.2. Parameters and systems patterns

The path of system modeling in GPST can be considered as a movement
of thought through three major steps. First of all, we must represent
something as a system, i.e., to distinguish systems descriptors of some
particular thing (thing in Uyemov’s qualitative broad sense [36]). This
begins with the choosing of a concept, proceeds through the selection
of the structure (as a way of realization of a concept), and ends up with
the structuring (organizing) elements of a system. Second, we need to
find specific system characteristics (general systems parameters) that are
related to second-order relations of systems descriptors. These exist in
the attributive and relational modes. Third step consists of finding and
formulation of the systems patterns (specific law-like relations between
systems parameters).

General systems parameters can be understood as either specific
properties of some system, in accordance with the relations between
descriptors of that system (attributive parameters), or characteristics
that arise when we compare descriptors of different systems (relational
parameters). Relational parameters include such well-known properties
of related systems as homomorphism and isomorphism (similarity of
structures), or less known iso-conceptual, and iso-substrate relations. There
are possibilities to compare systems through their different-level descriptors
(e.g., concept-substrate or structural-conceptual, etc.) [35; 38]

The attributive general systems parameters mainly include binary (e.g.,
openness, autonomy) and linear (e.g., wholeness, complexity) parameters.
The point is how many values of a parameter of a particular system are to
be distinguished: two mutually exclusive (then we are dealing with binary
parameters) or several, but no more than some fixed number (parameters with
an ordered scale), or an indefinite number of values in the form of degrees
or levels (e.g., complexity or wholeness) [35; 38, p. 136-137]. Anyway,
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parameters should not be understood rigidly. The problem is that sometimes
it makes sense to talk about the degrees of autonomy or regeneration (usually
considered to be binary), just as linear parameters can be posed in a binary
mode. Sometimes, in accordance with the chosen concept, you need to know
whether the system is complex or simple, represents some wholeness or
appears to be an aggregate of disconnected elements. For example, we can
talk about the degree of the completeness of the installed computer program,
the degree of the regeneration of nerve cells, the degree of atom divisibility,
etc. It follows that linearity or binarity are relative characteristics of system
parameters, that is, the same system parameter can exist in several modes
(binary, with an ordered scale, or linear).

General systems parameters can be applied to all systems, but there
are parameters relevant only for specific types of systems. For example,
parameters of cybernetic feedback, homeostasis, adaptability, etc., are
applicable to the description of only dynamical systems. It is obviously
pointless to talk about the homeostasis of the natural number system. Such
parameters can be called low-level-parameters. There is an interesting
question whether we can derive low-level-parameters from general ones.
To derive, for example, a biological parameter of homeostasis from
general parameters of stability or stationarity and obtain a feedback
low-level-parameters (in cybernetics or information theory) from some
general substrate feedback to structure or a structural feedback to concept
parameters. We will return to this topic in relation to our goal.

As the parameters are found, there can be observed (empirically) or
derived (analytically) some specific law-like correlations between them.
These correlations are called systems patterns. For example, substrate auto-
regenerative systems are structurally stable, minimal systems are not fully
reliable, chain systems are not stationary, etc. [35; 39] Systems patterns
allow predicting the presence of other parameters, based on the already
known parameters, which, in turn, expand the possibilities of understanding
and explaining the phenomenon under the study.

5.3. The Ternary Description Language
An important feature of the GPST is that it was developed a special
formalized language within its framework — the ternary description language
(TDL), a non-classical logical language based upon the same philosophical
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foundations as the GPST (see [15; 35; 37; 38; 39]). Let’s consider some
notions of the ternary description language in a non-technical way.

In TDL the positional (syntactic) principle of distinguishing things,
properties, and relations is accepted. A thing is indicated as a single character
or by a character in brackets: 4, a, t, (4), (¢), (a). Things can be arbitrary —
A, definite — ¢, or indefinite — a.

A property is designated by a symbol that stands to the right of the
brackets, and a relation is expressed by a symbol which stands to the left
of the brackets, for example, (4) a — an arbitrary thing has some property
and 4 () — a certain thing stands in any relation. The formulae in round
brackets are propositional (like in above examples). The formulae in
square brackets, e.g.: [(?) a] — a definite thing that has some property, and
[A4 ()] — a definite thing that stands in an arbitrary relation, are conceptual
ones (i.e., equivalent to concepts in traditional logic).

Formulae can be of direct (as in above examples) or of indirect (inverse)
types: (a*) a—some property is prescribed to some object, a (*a) — indefinite
relation is realized on some objects. The asterisk (¥) symbol in last formulae
denotes the inverse direction of predication — from properties and relations
toward things.

There are two types of identity in TDL. They are expressed by two
different symbols of identification: the iota operator — 1, and the jay
operator — j. An iota-operator, ascribed to a symbol of an indefinite or an
arbitrary thing, property or relation, designates them as the same ones
that have been already mentioned in the framework of the given formula:
[ua (A4)] — [ua (F4)] — if we have an arbitrary thing that stands in some
relations, then we have those relations of that thing, where — is the symbol
of neutral implication (which means ‘if...then " in relation to propositions and
concepts). Jay operator identifies different parts of a given formula: j4 ja —
an arbitrary object is identical to some object. If we want to emphasize the
direction of identification we can use italics and regular jay and iota operators.

Braces {...} are technical or auxiliary symbols with their help sub-
formulae in a formula are delimited.

The symbol ‘»’ indicates a linked list. Objects that are not just enumerated
(this is a free list, expressed as a comma-separated list), but are in some
relation to each other, form a linked list. Other concepts of TDL will be
introduced as we use them.
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Now we are able to express system definitions in a more formal way.
The definition of a system with the attributive concept and the relational
structure:

(1) (14) System = ([a (* 14)]) £,

and the definition of a system with the relational concept and the
attributive structure:

(2) (4) System = ([(14 *) a]).

5.4. The principles of duality and complementarity

Principles of duality and complementarity constitute an important part
of the basic assumptions of GPST. Anything can be modeled in two ways: as
an attributive system — a system with an attributive concept and a relational
structure, or/and as a relational system — a system with a relational concept
and an attributive structure.

The history of the duality principle in GPST has its roots in the ‘pre-
systemic’ formulation in the book “Things, Properties, and Relations” [36].
Here Uyemov discusses the principle of duality in relation to the categories
(not systems) of properties and relations, based on similar situations which
exist in a number of scientific disciplines (projective geometry, mathematical
logic, etc.). That is, there are patterns, when by a dual transformation of
some concepts or statements, other ones can be obtained, and vice versa.
Similarly, Uyemov demonstrates that the categories of properties and
relations can be defined through each other in a dual way [36].

Later, this pattern, already at the level of systems definitions, was
extrapolated to GPST (e.g., [37]).

Two systems models are obtained from each other in a dual way, not
by replacement properties with relations, but by shifting the hierarchy of
descriptors location: what is a concept in one system model becomes a structure
in another, and vice versa. Thus, in case of a systems rather than categorical
duality principle, we can talk not about the duality of properties and relations
to each other, but about the duality of systems descriptors relative to each other.

Let us consider some examples. Imagine the usual situation in the road
with cars and pedestrians. For a pedestrian, hurrying about his business,
a car, left in an uncomfortable for a pedestrian place, acts as an annoying
obstacle — it blocks the road. Let’s model this situation in TDL syntax as a
system with an attributive concept:
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([spatial relations (* road, pedestrian, car))) property ‘to block the road’.

Turn the situation around:

spatial relations ([(road, pedestrian, car *) property ‘to block the road’]).

We see that without much effort, in a purely formal way — by shifting
the descriptors in the hierarchy, we got a meaningful systems scheme of
the situation in question, which complements the dual attributive model.
Apparently, the traffic police officer investigating the traffic accident will
initially work with the scheme represented by the last formula before
formulating a conclusion, which, in turn, would be natural to give in a form
of the attributive system model. What exactly will be the attributive concept
of the conclusion will be revealed during the investigation, when the police
will figure out who has been blocking the road to whom.

Now, let’s consider something a little bit more appropriate for our topic,
using this dual systems framework. For example, our primary sensory zones
of the neocortex work hard constantly processing sensory information about
particular features of a perceived object. After some time of processing,
patterns of signals go up the cortical hierarchy into association areas, where
the integrated inputs construct or awake an invariant patterns, which are
then send down the cortical hierarchy, then to thalamus and, eventually,
to our senses, so we can perceive what we are dealing with, what kind of
the object we are encountered with [12, p. 113—-117]. The actual perception
can begin only after that invariant model of an object has been sent back
by the cortical hierarchy. Perception, especially a conscious one, works
through prediction. That is, to perceive any thing, it is necessary that
some features (properties) of that thing were accessible during some time
(i.e., unconsciously adjusted relative to each other). Thus, the process of
unconscious constituting of an object can be conveniently grasped by the
relational systems model:

time relations ([(some ‘object’*) features of ‘something’being constituted)).

And when, eventually, that information is processed down the cortical
(and farther) hierarchy, beginning with association areas, we finally
‘recognize’ what kind of thing is that and can consciously ‘perceive’ it
(i.e. predict it):

([time relations (* recognized object)]) features of a constituted object.

We can assume that when I unconsciously sense some object, the
functioning of my cognitive system can be better described by the relational



Chapter «Philosophical sciences»

systems model, when my cognitive system gathers information during some
time to eventually give me the invariant of an object that I perceive. In the
next step, my cognitive system prescribes to that object the status of being that
kind of object, which it has predicted. This step is better described in terms
of an attributive systems model. It is interesting that, theoretically speaking,
conscious and unconscious work of the cognitive system can be understood
as being realized through the switching of dual systems models. And the
structure of the complete instant of the process of perception can be described
by the formula: (W) {{wa ([(A4 *) wa])—((wa (* 14)]) na} e {ua —14}}.

Thus, dual systems modeling can provide us with the heuristic method
of system interpretation of the work of our cognitive system. Given that it
works by switching from relational to attributive model (and vice versa) and
it can be modeled formally, we can assume some far reaching consequences
for consciousness study, e.g., finding system differences between conscious
and unconscious perception, or, to paraphrase famous NCC, — systems
correlates of consciousness (SCC).

6. The problem of the adequacy of GPST to the study of consciousness
6.1. The principle embodiment in GPST

Let us recall that adequacy of a method to an object of study is
realized when one system (method) is relevant (i.e., is iso-conceptual)
and divergent (substrate difference) from the other. Our three necessary
principles delineate the concept’s level, i.e. — the relevance. Having
examined the essential features of Uyemov’s system approach, we can, at
first glance, state that this approach does not fully meet the requirements
of the adequacy. That is, of the three necessary conditions (neutrality,
differentiation, embodiment), only two are directly fulfilled: the principles
of neutrality and embodiment.

The first one is explicitly formulated at a metaphysical basis of GPST as
a principle of indifference to metaphysical choice, when the nature of things
(material or ideal), considered as a system, is of no importance.

The embodiment principle in GPST is realized through the combined
interaction of two systems descriptors of three. To build a system model of
an object you should pick up a concept, choose the appropriate structure
which, in turn, will affect the substrate. But what can be said about the
feedback from the substrate to the structure?
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As there cannot be a system without a concept, in the same way there
is no one without two others descriptors. For example, pure structural
approach can proceed without explicitly stated elements [30]. This cannot
be said about GPST. Nevertheless, the substrate descriptor alone doesn’t
have enough power to represent the principle of embodiment, because it is
too ‘passive’ due to the double ‘weight’ of two other descriptors.

Let’s consider an example with functionalism. Functionally speaking,
the fact is that a given body (and the brain as a part of it, if it is present)
is just another device for consciousness to function (on functionalism and
its problems see [5, p. 111-12; 6; 28, p. 43-52]). From our point of view,
functionalistic approach in general meets the requirement of neutrality,
but fails to satisfy the embodiment principle, because the substrate plays
the role of passive elements here, and only the relationship between them
matters. To put it formally, if 7 stands for a human consciousness, A stands
for any set of objects, and a — for some specific relations responsible for
the emergence of human consciousness, then: [a (*14)] — (14) t — some
relations, realized on/in the brain, give us human-like conscious brain.

From here functionalism takes its next step: [z (*4)] — ([ (4)]) t.
This means that if we manage to realize some specific kind of relations on
any thing A (from neurons to beer cans to silicon chips), we will get as its
definite outcome ¢ the same kind of consciousness on different substrates
(4’s in antecedent and in consequent aren’t ioted and can differ from each
other). This is one reason why functionalism is the metaphysical foundation
of Al studies.

If take into account the principle of embodiment, the same relations,
realized on different substrates are not likely to give us the same result,
because matter matters (at least structurally). To put it symbolically:
[l (*4)] — ([w (4)]) a, which means that some specific set of relations 1a,
realized on any object 4, gives as its outcome an object 4 in specific relations
1z, which have an indefinite property a (e.g., relations corresponding to the
neural correlates of consciousness transferred to beer cans give us ‘beer
cans correlates of something’, but doubtfully (if at all) consciousness).

There is much evidence that our body shapes our mind to the core by its
form, structure or organization, and notjustinfluencesitby its material content
(see, e.g., [14; 20; 24; 33; 41]). So, let’s preliminary disclose the structure
of the idea of the embodiment using TDL: {[ua (*14)]—([ua (14)]) t}e
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{t - (&) {[(H)[ua(4)]]}}}, where 14 represents some particular substrate
that is organized by the structure ua, which in turn, being realized on that
substrate, is responsible for the emergence of a human-mind-like property ¢,
that has as its internal property that substrate 14 with those relations ua (on
internal properties and relations in Uyemov’s theory see [26; 36]). E.g., if
we have some specific relations ua between human brain-body and human
eco-socio-cultural context 14, then that brain-body in that context [ua (14)]
can generate human-like consciousness ¢, and if there is that consciousness
t, then it is internally influenced by those specific elements and their
relations to each other (7) {[(¢)[ua(14)]]}. With different body structures we
would have different relations with our environmental context, and would
have different minds, and of course, the brain alone is never enough for
consciousness understood systemically [24].

So, for the proper realization of the embodiment principle in GPST we
should use a twofold relation of the structure and the substrate of the system.
Figuratively speaking, we are dealing not just with an ‘in-formed matter’
here, but more with a ‘mattered form’. Thus, the principle of embodiment
is expressible through the second order relation of systems descriptors, i.c.,
as an attributive system parameter that differentiates substrate feedback
systems from those, which do not possess such property.

6.2. The principle of differentiation in GPST

As for the principle of differentiation, for obvious reasons (General (!)
systems theory), it doesn’t exist explicitly within the framework of GPST as
a part of its meta-language. Nevertheless, the notion of concept as a system’s
descriptor can be traced back to different epistemological perspectives,
because the concept always presupposes the point of view, the system of
reference, but there is nothing about experiential modes here. And without
the differentiation principle, experiential (qualitative) aspects of the mind
cannot be distinguished in GPST framework from the very beginning.
But actually, we don’t need them from the very beginning. Because of
its neutrality to metaphysical choice and of its intensional (qualitative)
nature, GPST could be adequately enriched by some phenomenological or
similar perspectivist interpretation from other frameworks. And with this
understanding in mind, we can fulfill the requirement of all three necessary
principles for a non-reductive study of consciousness at the object-language
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level. This can be demonstrated by a tentative systemic definition of
consciousness.

6.3. Systemic definition of consciousness

How to define consciousness as a system? First of all, we need a main
and general feature of it. What could it be? I hypothesize that the term
perspective modeling of reality or experience can do the job. But let’s
consider it in an appropriate order.

We should begin with the intuitive explication of consciousness as
experience. Here we can ask about the subject matter of this experience. Is
it an experience of objective reality, or the experience of subjective ‘reality’,
or maybe both of them? According to the principle of differentiation,
we are to choose the third variant, i.e., the experience of subjective or/
and objective reality. Principles of differentiation and embodiment lead
us into distinguishing not just subjective and objective, but along with
them the intersubjective (dialogical, cultural) perspectives which stem
from corresponding ontic modes of experiences (cf., [4, p. 297-315; 7; 8§;
20, p. 180-235; 25, p. 411-420; 27, p. 263-281; 32, p. 233-242; 42]).

To anticipate accusations of ontological dualism, ternarism, or even
quadrolism of some sort, we should remember that here we act strictly under
the regulative power of the principle of structural-ontological neutrality.
Thus, these ‘realities’ or ontic modes of experience should be considered
simply as structural modes of either one Reality, or, if you wish, three-four
realities — it doesn’t matter for now. We are not dealing with some sort of
substances or essences of any kind, neither accept, nor deny the substantial
aspects of essentialist views, if at all, we are looking at structural coherence
of those views.

Anyway, the point is that there are many facts about consciousness mined
from all these so called ‘realities’ (or different modes of the single Reality).
For example, neuroscience, evolutionary biology, cognitive linguistics,
philosophy of mind, cultural anthropology, logic, mathematics, cybernetics,
psychology and psychiatry, computer science, physics, spiritual traditions of
all sorts — to name just few — all of them give us more than enough empirical
and theoretical data from different ‘realities’ to proceed with the definition.

Thus, the application of the principle of differentiation to the intuitive
rendering of consciousness as experience tells us that the necessary
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condition for the emergence of consciousness is the ability of a system to
make a distinction (create a perspective) between itself and everything else
(cf, [19, p. 56-57; 27, p. 296]. Adding here the principle of embodiment,
we get that this difference arises through different ways of experiencing:
subjective (e.g., qualia, intentionality), intersubjective (e.g., language,
cultural meaning, collective intentionality), objective (e.g., body, brain,
material world); from which correlative epistemological points of view
ultimately arise.

It is interesting in this context, that one of the main criteria of mental
process, formulated by Gregory Bateson, was the ability of a system to
draw the difference between its parts and between itself and other systems
[1, p. 89-93]. What do conscious beings need this difference for? This
differentiation is the basic instrument of their efficient functioning and/or
survival, especially when the situation has some unknown variables in it.
The differentiation is a necessary (but not sufficient) condition for modeling.
Using the difference, a conscious system can explain or predict something
in reality, i.e. to model it.

As evolutionary biology and neuroscience tell us, we need consciousness
for modeling of possible exterior outcomes in a safe virtual mode of
existence — in experiential subjectivity of our consciousness (see, [27; 31]).
This subjective modeling of objective is needed for a prediction of what
is about to happen, so that we can function in adequacy with our own
survival. But as mathematics and logic, psychology and psychiatry,
Husserl’s phenomenology tell us (directly or indirectly), modeling can be
not of only objective outcomes — it can involve higher-order modeling of
modeling (ad infinitum) sometimes without direct connection to objective
at all (e.g., mathematical or philosophical, or any pure theoretical reflection,
introspection, meditation, imagination, hallucinations, dreaming)
[21, p. 189—195]. In case of subjective aspect of consciousness, we are
dealing both: with subjective modeling of something objective or with a
higher-order subjective modeling of something subjective. There are others
logical possibilities, e.g., objective modeling of subjective or even objective
modeling of objective (as proposed by speculative realism).

Thus, we have a set of different approaches to consciousness from
different disciplines from which we take our concept — #: subjective,
objective, intersubjective epistemic structures of various sorts. The
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corresponding structure is expressed by relation of modeling, for example,
objective experience through subjective experience. At last, the elements of
a system (the substrate) are those objective and/or subjective experiences
where, or through which consciousness as a whole is constituted or
structured. Thus, we can define consciousness as a system with attributive
concept and relational structure:

(4) ([modeling (*ontic experiences)]) epistemic perspectives

Let’s use the principle of duality to convert the attributive form into the
relational one:

(5) modeling ([(ontic experiences*) epistemic perspectives])

In our definitions, for the brevity sake, we do not include the feedback
from the substrate.

The basic feature of consciousness is the property of modeling of
ontic modes of experience in or through different epistemic perspectives.
The formula with the relational concept represents, to some extent,
a case of a complex (many-featured) approach to consciousness. We
are dealing with almost ‘raw’ empirical data from different disciplines
through which experience is modeled. These data must be organized in
a proper systemic way. To do that, we assume that the basic property of
consciousness is perspective modeling of experience. Using the principle
of duality, we are able to give a systems non-reductive definition of
consciousness as modeling of ontic experiences (subjective, objective,
intersubjective) through different epistemic perspectives (subjective,
objective, intersubjective), which in turn are formed and structured by
those ontic experiences. Obviously, the last definition can be enlarged
very quickly if we bother to use more structural details.

6.3.1. Two types of modeling and the system of consciousness

The appropriate question can be asked: what do I mean by ‘modeling’?
For the brevity sake, let’s consider two wide types of modeling. There is an
epistemic or E-modeling, and there is the ontic or O-modeling. The basis of
the epistemological modeling is the analogy method, and it is needed when
we have a target system which is more conveniently to study through its
substitute (a model). The substitute represents the target system in some or
other aspect. O-modeling happens when we are concerned more with the
constitution or development or using of a model, then with the target system.
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We can for a moment (for all time needed) forget that a model substitutes
a target system, and deal with it as if it were the target system. O-modeling
happens everywhere through our life, both ordinary and scientific. The
simplest example is the use of language (e.g., natural or mathematical).
Language models reality. It would suffice to say that we model or represent
objects or situations with words, usually without thinking where a model
or a target system is and how to gain information of one from another by
an appropriate analogy; it would be very inconvenient to live without ontic
mode of modeling.

Let’s show what the definition of consciousness has to do with
two types of modeling with the help of simple examples. First goes
E-modeling. Everyone is familiar with the situation when one wants
to know the other person’s mind. What is she thinking about? Why is
he so sad? Such and related questions mean that we want to have the
access to the content of the person’s subjective experience, subjective
consciousness. How do we do that? We usually do it by analogy, or —
as Husserl would put it — by “appresentative mirroring” [13, p. 149].
There are some objective facts, e.g., behavior (which is modeled in this
case), and there is a subjective experience of a person (a target system),
and we are modeling the latter with the former, i.e., we represent one
with another. And we are doing this modeling by analogy with our own
subjective experience, had we express it in such and such behavior.
Schematically, the case when we encounter person’s behavior can be
put in this way:

modeling ([(objective behavior, subjective experience™) subjectivist
analogy))

And the case when we have made our mind about our interlocutor’s
inner life is described by an attributive systems model:

([modeling (*objective behavior, subjective experience)]) subjectivist
analogy

Imagine another situation when you need to predict what would happen
if you encounter Mike Tyson in the ring. What are the odds of a victorious
or at least not harmful outcome? Maybe it’d better not to meet at all? L.e.,
it’s rather convenient to be able to ‘rehearse’ the harmful situation without
any harm for the health in order to avoid it. The process of modeling in this
example is slightly different regarding to the previous one: we are modeling
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or substituting objective situation by the subjective experience, using
objectivistic epistemic perspective (how it would really happen):

modeling ([(objective experience, subjective experience*) objectivistic
perspective]), or in a dual systems form

([modeling (*objective experience, subjective experience)]) objectivistic
perspective.

Let’s give two simple examples of O-modeling of a system of
consciousness. First goes the concept of consciousness as a subjective
experience. The attributive concept is consciousness as subjective experience
is modeled through the specific relational structuring of intersubjective,
objective and subjective experiences. l.e., the system’s structure models
the substrate (ontic experiences) in particular order in accordance with the
given epistemic perspective. That particular order can be represented as
the structure of epistemic perspectives that organizes ontic experiences
into a cortege: <basic subjective experience, intersubjective experience,
objective experience, consciousness as subjectivity>. Loosely speaking,
this means that consciousness as subjectivity is a result of modeling of the
primary ability to have subjective experience by the socio-cultural impacts
on the brain-body within some eco-niche. In comparison, consciousness
as the objective experience (e.g., neural correlates of consciousness) could
be described as a result of modeling of objective ontic experience by an
objective, intersubjective, and subjective experiences e.g.,: <brain-body-
eco-niche, population-culture, subjective experience, neural correlates of
consciousness>. And so on.

It is obvious, that in order to have a non-reductive definition of
consciousness, we should not lose it conceptually, in the first place. In a
non-reductive approach to consciousness we are not producing it from
nothing, we assume some non-reducible conscious experience from the
start [5; 6]; hence the category of primary experience (subjective, objective,
intersubjective experiential modes), of which consciousness —in its different
modes — is a higher level of systemic modeling.

6.4. Resume on the adequacy of TDL for the consciousness study

As we have seen, the embodiment principle or the ‘voice of the substrate’,
represented through the attributive systems parameter of substrate feedback
systems, shows us that epistemic perspectives stem from the structural
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aspects of ontic modes of experience (the substrate), in order to form or
structure those modes of experience in accordance with the concept. As
for the principle of differentiation, it can be used at the object language
level, i.e., at the level of the interpretation of GPST framework. The latter is
possible, first of all, due to the principle of neutrality and to the qualitative
nature of GPST categorical framework. It turns out that even the meta-
language lack of the principle of differentiation does not restrict GPST from
an adequate non-reductive study of consciousness. GPST can be enriched
with methodologies which have the principle of differentiation (or alike)
in their framework from the beginning and are consistent with GPST. We
assume that that role can be played by an approach based on the Husserl’s
transcendental phenomenology or some other possible frameworks
(e.g., [8;42]).

After completion of the systems definition of consciousness, we can
proceed with the development of the ‘logic’ of system research by building
a parametric model of consciousness, and continue with the search for
systems patterns as a necessary part of the constituting of the non-reductive
systems theory of consciousness.

7. Conclusion

The science of consciousness still waits for its hour to emerge from
the ‘metaphysical soil’. A possible way to start the development of such
a science is to assume a system-theoretic framework for its construction,
governed by several non-reductive principles. Three criteria or principles
outlined in this work, I believe, will be helpful for those theoreticians who
try to study consciousness non-reductively (without or with the use of any
type or form of system approach). Question remains how far we can move
in this direction and will it be enough to rely on the metatheoretic nature of
systems science alone in order to create a science of consciousness. Without
a doubt is that an adequate system approach, at least, can help make first
comprehensive steps towards the goal without falling into one or other
popular metaphysical trend.
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complex problems of complex human measurement systems is traced. The
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in 1964 N.T. Kostyuk scientific school «Philosophy of Science», as well as
naturalists from all over the USSR. At that time these were quite decisive
studies, which attempted the creative development of dialectical materialism,
based on the latest achievements of natural science, attempts to move away from
the theoretical and methodological doctrine of Marxism-Leninism, contrasting
the development of philosophical problems of science, epistemology,
methodological issues for scientific knowledge. this a certain revolution in

! Candidate of Philosophical Sciences,
Taras Shevchenko National University of Kyiv, Ukraine
2 Candidate of Philosophical Sciences,
Taras Shevchenko National University of Kyiv, Ukraine
* Candidate of Philosophical Sciences,
Taras Shevchenko National University of Kyiv, Ukraine

© Vitalii Turenko, Maryna Moskalchuk, Nataliia Yarmolitska



Chapter «Philosophical sciences»

philosophical research. The methodological basis of this study were: specific
historical, comparative and interdisciplinary approaches, which involve the
integrated use of methodological principles of historical and philosophical,
scientific research and conceptual generalizations, modern methodological
standards and prescriptions in philosophical and natural sciences, structural and
functional content analysis. The method of bibliometric analysis was also used
to determine the development, evolution and features of scientific research, to
identify real problems raised by Kyiv Soviet philosophers and naturalists. The
purpose of the authors of this study is to analyze the dynamics of development
and change of research topics of Kyiv philosophers to trace how the Kyiv
worldview and epistemological school developed, what problems were raised
and studied by scientists of this school in the Soviet period. Such a study
makes it possible to understand what Ukrainian scientists fed and worked on
during the existence of the totalitarian and communist regimes in the USSR.
Will help to reconstruct the scientific picture, showing the real situation with
the status, nature and functions in the systems of contemporary science and
education in the USSR in the field of philosophical and scientific research, will
help reveal the practical significance of scientific research of philosophers,
physicists, mathematicians, biologists, sociologists scientific-theoretical and
methodological achievements of Kyiv scientists. To show how the value
ideological and humanistic worldview of the representatives of the Kyiv
worldview-epistemological school influenced the formation of the spiritual
philosophical and natural-scientific culture of the Soviet and post-Soviet eras.

1. Introduction

The main source of formation and development of the Kyiv outlook-
epistemological school was a powerful humanistic tradition of world and
Ukrainian philosophical thought. First of all, these are the philosophical works
of P. Kopnin and V. Shynkaruk, which in the 60-70s of the twentieth century.
caused a wide resonance in Soviet philosophy, actualizing the study of Marxist-
Leninist philosophy in terms of studying the unity of outlook and methodological
functions of Marxist-Leninist philosophy, the unity of dialectics, logic and
theory of knowledge. The development of the Kyiv school was also facilitated
by the «scientific achievements of researcher, who considered the dialectical
way of thinking as the property of centuries-old development of philosophy,
which is no less valuable than philosophical materialism» [1].
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Thus, the appeal to dialectics and its consistent immersion in the whole
world «pre-Marxist» philosophical tradition (in the Ukrainian field, Volodymyr
Shynkaruk constantly took care of it) transformed «dialectical materialism»
into a kind of explosive mixture for the official ideology» [2, p. 93]. These
and other events prompted Kyiv scientists to study the socio-philosophical
problems of social science, which consistently continued in the development
of philosophical problems of science. The formation of the Department of
Philosophy of Natural Sciences at the Faculty of Philosophy of Kyiv State
University in 1963 also contributed to the study of philosophical problems
of natural science, which also had a beneficial effect on strengthening the ties
between the Faculty of Philosophy and the Faculty of Natural Sciences.

Itshould benoted thattheideological requirements ofthe timenecessitated
«the use of dialectical-materialist methodology for the development of
modern natural science knowledge, for scientific research and forecasting
ways to solve natural science problems. In the process of teaching
philosophy, the goal is to show that the front of ideological confrontation
covers the natural sciences, that the worldview and methodological
principles that guide scientists in constructing natural science pictures of
the world, theoretical conclusions are evidence that scientific knowledge is
involved in ideological struggle. although this circumstance (the presence
of an ideological context in natural science) is not always taken into account
by representatives of specific sciences» [1, p. 249].

Quite intensively in the 60’s of the XXth century. philosophical problems
of natural science are developed by scientists founded in 1964, under the
influence of research ideas of prof. N. Kostiuk, scientific school «Philosophy
of Science». N. Kostiuk for many years studied the philosophical and
methodological problems of biology and prepared a team of students who
worked and still work in this field. Over the years, the field of research of
the school has significantly expanded, philosophical problems of physics
are beginning to be widely studied (cooperation with Kyiv physicists of the
university, who created living physics, helped to clarify the philosophical
foundations of this new science), research in philosophy of mathematics,
biology and geology. There is a large area with diverse and extensive research
topics: studying post-classical scientific practices in various fields of modern
science, tracking the interaction of natural sciences and humanities in solving
complex problems of complex human measurement systems [34].
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Since 1964, an interdepartmental collection «Philosophical Problems of
Modern Natural Science» was launched within the Kyiv School «Philosophy
of Science». The collection publishes articles in which the main attention
was paid to the study of biological issues in philosophy, taking into account
the advanced achievements of modern biological science. Articles are also
published in which methodological issues related to natural science in
general, the relationship of the most important categories of dialectics in
the study of natural phenomena and the development of natural sciences,
methodological problems of modern physics, cybernetics, mathematics,
cosmogony, psychology and others.

A significant number of scientific publications (G. Aliayev, 1. Bychko,
V. Gorskyi, V. Yevdokymenko, S. Yosypenko, P.Yolon) are devoted to
the formation and study of various philosophical schools and directions
in the period of the 60-80s of the XX century, I. Ogorodnyk, S. Proleev,
M. Popovych, S. Rudenko, M. Rusyn, V. Tabachkovskyi, etc.). However,
these studies do not exhaust all possible ways to study the history of
Soviet philosophy, especially those related to the study of philosophical
problems of science, carried out by Kyiv scientists. Therefore, there is a
need to explicate the definition of such a phenomenon as the Kyiv outlook-
epistemological school, a systematic and in-depth study of the least studied
stages of its formation and development in the Soviet era.

2. Methodological traditions of natural science

Since the 60’s of the XXth century, Kyiv philosophers together with
natural scientists from various educational institutions paved a new direction
in science, developed natural science in collaboration with philosophers.
However, it should be noted that in Soviet times, such studies, for the most
part, were aimed at combating idealism, metaphysics and philosophical
relativism, for the establishment of dialectical materialism. But there are
some studies in which the ideas of the historical approach to the analysis of
scientific knowledge are developed, the problems of science methodology are
developed with the use of significant material of the history of natural science.
Natural science is becoming the subject of scientific research, it has been
shown that it is natural science as an object of study. Such studies are based
on the fact that natural science has no clear boundaries. If the quantitative
criterion for estimating the amount of knowledge is the number of sciences
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that are part of the natural sciences, disciplines, theories, etc., then the natural
sciences will have about six hundred constituent elements. Therefore, there is
aneed to classify the natural sciences. As a result of this classification, natural
science is divided into separate branches which include dozens of sciences,
each of which is a system of coexistence of scientific theories, which have
their own subject and method of development (O. Kedrovskyi) [6, p. 34].

Paying considerable attention to the study of the main problems of
the relationship of the philosophical method with the methods of natural
sciences, Kyiv scientists noted that the concept of method can be defined
as a way of organizing human activity that contributes to the goal of
this activity. Therefore, the development of certain methods is of great
importance in the practical and theoretical activities of people’s lives. This
is because each method reflects certain patterns of the real world. However,
the reflection of such patterns becomes methods only when it consists in
the appropriate human activity. When a person, based on knowledge of the
laws, assumes the coincidence of the consequences of their activities with
the phenomena that are subject to these laws, then such knowledge becomes
amethod of'its activities. The most accurate reflection of the laws of the real
world is achieved only in scientific knowledge.

This is how Kyiv researchers explain the emergence of the dialectical-
materialist method. This method arises and develops through the disclosure
of the general trend of the history of cognition, the generalization of the
laws of practical cognitive activity of people. Therefore, it plays the role of
methodology of activity, revealing the general principles of various system-
scientific methods. Disclosure of the laws of interaction of philosophical theory
with the methods of natural sciences requires the development of transitional
stages that lie between these methods, ie philosophical questions of science,
the picture of the world of natural sciences so-called specific methodologies
of these sciences, and solving the problem of «information crisis». the whole
system of cognition in the philosophical method (V. Lutai) [23, p. 3—12].

Without denying the method of materialist dialectics, which follows
from the Marxist-Leninist methodology, scholars of the Kyiv school
pay considerable attention to the study of the system-structural method,
explaining that it embodies the requirements of dialectics, which are
expressed in the principle of historicism. requirements of the method of
ascent from the abstract to the concrete. It was noted that this method is
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widely used in various fields of science because it reflects the objective
trend of modern science based on dialectics (G. Vdovychenko) [23, p. 58].

Also, the issues of theoretical and cognitive function of the axiomatic
method in natural sciences are investigated. The clarity of scientific
knowledge involves the application of the axiomatic method, which in
different sciences differs in theoretical and cognitive functions, due to the
different nature of the objects of study (V. Droshkevych) [23, p. 58—64].
Quite new for Soviet times were the studies of analytical and synthetic
methods in the development of genetic ideas. Such research is associated
with the development of molecular biology, which increasingly needed
to improve the concepts in genetics, adequate to the content of biological
objects and their properties (V. Kolodyazhnyi) [23, p. 85].

The complementarities of theoretical information and energy methods,
which were recognized as equal and had a deep relationship, are intensively
studied. Due to a certain methodological limitation of the principle of addition,
the philosophical analysis of this problem involves the disclosure of the dialectic
of discontinuity and continuity, certainty and uncertainty in the relationship of
energy and theoretical information methods (O. Kotova) [28, p. 67].

It should be noted that considerable attention of Kyiv scientists was
focused on the study of logical and methodological problems of application
of the system-structural method in natural science. Such a study was based
on a form of atomistic doctrine based on the principle of structure, which
necessarily follows from Lenin’s idea of the inexhaustibility of matter. The
system-structural method of research, which was widely used in various
branches of science, is the result of the objective requirement of developing
science, the penetration of dialectical-materialist methodology into modern
science (G. Vdovychenko) [16, p. 3].

Further research by scholars of the Kyiv School of Philosophy
concerned the possibility of strengthening the union of philosophy and
science. To do this, they believed, it is necessary to take into account
two aspects of the development of knowledge, namely: significantly
increased the active, transforming role of science in human society and the
development of a single, universal language of science — what is called
mathematization, symbolization of science. Such actions are the main
way to strengthen cooperation between philosophy and representatives of
natural sciences (G. Ivanov) [10, p. 12].
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Soviet scientists considered two concepts concerning the role of
philosophy in the development of natural science:

1. natural-philosophical, its essence is that philosophy by its own means
is able to some extent to build a scientific picture of nature;

2. dialectical-materialist, formed by F. Engels and developed by V. Lenin
according to which Marxist philosophy is a worldview and the most general
method of natural science, ie acts as a methodology of natural science
(P. Dyshlevyi, A. Uyomov) [22, p. 45].

In this aspect, the supporters of the first concept came under criticism
from their opponents, among them P. Kopnin, E. Zharikov, V. Bosenko
and others, who were accused of an irresistible nihilistic attitude to the
philosophical issues of social, natural and technical sciences. It was noted
that «there is a widespread view of the so-called epistemologists, who
consider the real task of philosophy to develop only the theory of knowledge
and logic, as for the development of philosophical, methodological
problems of social, natural and technical sciences, it is not philosophers
but only naturalists». P. Kopnin was especially criticized, accusing him of
erroneously excluding from the subject of Marxist-Leninist philosophy the
philosophical problems of modern science, calling them «epistemology»,
natural philosophy [12, p. 4].

However, despite all the accusations, Kyiv philosophers continue their
research, in which they substantiate the impossibility of the development
of natural science without philosophy. Exact sciences, which deal with the
cognition of certain specific forms of motion of matter, at a certain stage
of their development come to know such movements, through which the
essence of motion in general is revealed. Since the object of cognition
becomes not only directly perceptible things, but also such realities, which
are revealed as relations (atom, meson, proton, etc.), the latter appear before
us as rational categories in relation to which thinking must decide. Where
the very concepts and thinking become the object of knowledge, philosophy
must decide. For natural science, which has entered the theoretical field,
the task is largely to express movement in the logic of concepts. Therefore,
the further development of knowledge of the exact sciences without the
ability to operate with concepts, without taking into account the genesis
of the formation of concepts and their relationship, is impossible. Thus,
natural science in the course of its own development invades the field
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of epistemology, logic and sets such tasks that independently, without
philosophy, without the application of philosophical principles can not
solve (V. Bosenko) [5, p. 71].

In this context, Kyiv scientists study the main categories of natural
science in relation to relative philosophical categories such as phenomenon
and essence, chance and necessity, cause and effect, etc., shows the
transience and secondary categories, concludes how methodologically
correct in the materialist spirit are general judgments about these categories
inscience [3, p. 16]. Also, based on a comprehensive approach, the problems
of systematization of categories of philosophy are considered, the position
is substantiated that in solving this problem philosophers should work
together with representatives of the exact sciences. Attempts are made to
reveal some general principles of interrelation of all categories of cognition
with practice as a basis of cognition, based on materials devoted to the
formation of human thinking and language in phylogeny and ontogenesis
(V. Lutai) [6, p. 29; 9, p. 31].

Scientific publications do not do without criticism of the idealistic
understanding of the category of time as one of the means of proving
the insubstantiality of physical phenomena. Currently, the idealistic
understanding of the concept of time by G. Reichenbach, who considered
the idealistically and metaphysically logical function of the category of
time, is criticized. He tried to prove that physical phenomena do not have a
substantial genetic identity, they oppose any identity that has an objective
meaning. Also, a critical analysis of Russell’s scientific postulates is
made: quasi-constancy, independent causal lines, spatial continuity in
causal lines, structural postulate, postulate of analogy. It is concluded
that an important element of their logical structure are the categories of
space, time and reason, which were idealistically interpreted by B. Russell
(V. Pavlov) [3; 6, p. 116].

Among the philosophical categories, the problems of the relationship
between interpretation and intuition, which have been little studied in
Soviet literature, are considered. Scientists focus on the study of the
interdependence of interpretation and intuition in the knowledge of objective
reality. Intuition is defined as a direct «contemplation» of the truth, it takes
place not only at the «beginning», the result, but also in the process of
interpretation (I. Voloshko) [18, p. 107-113]. Also, Kyiv scientists study the
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relationship between such concepts as «law» and «principle» in the system
of scientific knowledge. They substantiate such a study by increasing the
level of theorizing of scientific knowledge, which necessarily requires
epistemological analysis of the basic principles of construction of a scientific
system. Clarification of the generally accepted definition of the concept of
«principle», solving the problem of its relationship and correlation with
another fundamental concept, with the concept of «law» becomes the
subject of their study (I. Ogorodnik) [30, p. 3-9].

In the Soviet philosophical literature in the field of reflection theory
collected a significant amount of scientific material, the content of which
is recorded in a number of philosophical categories. As noted by Kyiv
scholars, in this aspect one of the urgent problems facing philosophy is
the problem of systematization of accumulated knowledge, the problem
of systematization of its categories. Therefore, attempts are made to
subordinate some categories:

— relation — external relation — influence;

— internal relation — interaction;

— external reflection;

— internal reflection (V. Muzychenko) [18, p. 24-30].

Also, a number of articles are published in which the issues of relativity
of mappings and determination of their number depending on the number
of objects and bodies displayed are published. Such studies are based on the
Marxist-Leninist theory of reflection, which shows that the concepts of object
and device, object and frame of reference in physics are relative. It is shown
that the influence on the form of reflection is manifested not only in the change
of structure and properties of objects, but also in the structure and properties
of reflecting bodies, which act in physics in the form of devices, reference
systems. The relativistic effects are interpreted using matrices. The introduction
of the mapping matrix was applied to the interpretation of the relativistic effects
of the special theory of relativity. Their general methodological significance
and the fact that they can be applied in a specific form in all fields of science that
studies the unity of quantitative and qualitative definition of subjects, including
the theory of measuring political economy, the theory of measuring classical
physics, quantum theory and etc [3, p. 38-51].

Scientists have also studied the expression of ideas of reflection and
development in mathematical form. In this regard, six types of mapping
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matrices have been derived that can be used both for the statistical case
and for the case of measuring motion, development in time of certain
objects and reflecting bodies, and so on. Also, the obtained matrices of
mappings have a general methodological significance, so they can be
used in the field of measurement theory of classical and modern physics
(O. Shugailin) [4, p. 3-12].

The center of scientific research of the Kyiv School of Philosophy was
the creation of a theory of scientific research, which can be an effective
means of finding new knowledge, if it will be a generalization of the
historical development of specific fields of science. In this regard, Kyiv
scientists are working to reflect the history of science in a formalized
form, in mathematical form. This idea of presenting development in
mathematical form was deeply developed by O. Shugailin on the basis
of the matrix apparatus. O. Shugailin’s ideas influenced further research
in the mathematical form of reproduction of the historical process of the
emergence of basic mathematical operations, pointing to some predictable
moments that arise during such research (O. Kedrovskyi) [9, p. 110]. The
thesis is substantiated that practice is the basis and ultimate criterion of
truth in mathematics, as well as in biology, chemistry, in any other natural
science field of knowledge. The epistemological essence of mathematics is
traced and its inseparability from formal logic is proved [3, p. 87].

3. Logical and epistemological research
in the system of natural science knowledge

Scientific research of logic problems took place on the basis of the
original Kyiv school of logic and methodology of science initiated by
P. Kopnin in the 60s of the XX century, in which the principles of combining
meaningful and formal-logical analysis of scientific knowledge were
developed. Within this school, a number of studies by prominent scientists
continue to be created, among which were M. Popovych, S. Krymskyi,
P. Dyshlevyi and others. Research in the field of philosophical and
methodological problems of the history of natural science adjoined the
development of the logic and methodology of science and philosophical
problems of natural science. In the early 1960’s, conferences and symposia
on the logic of scientific research and seminars on logic took place. Thus,
in 1962, a symposium on the logic of scientific research was held at the
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Kyiv Order of Lenin State University Shevchenko, in which philosophers
from Kyiv, Moscow, Leningrad, Tbilisi, Odessa, and others took part.
cities, as well as teachers of philosophical and natural sciences of higher
educational institutions of Ukraine. The symposium considered and
discussed issues of dialectical logic and the development of the logic of
scientific research, analysis of the problems of the science of logic based
on the apparatus of contemporary formal logic, content-genetic analysis of
scientific knowledge, methodological problems of contemporary physics
and biology [13, p. 3].

These measures had a positive effect on the activity of research of
Kyiv scientists on philosophical problems of natural science. During this
period, the center of logical and epistemological research is the analysis
of important logical elements of empirical knowledge — non-demonstrative
inferences. The structure of non-demonstrative inferences, as well as the
problem of confirming the empirical hypothesis are studied, the logical
problems of induction are analyzed. Soviet scientists set themselves the
task of studying the question of inference analysis as logical elements of
the structure of experimental science. In logic, inference is divided into
two major groups: demonstrative and non-demonstrative. The correct
demonstrative inferences are inference. With their help it is impossible
to obtain a logical conclusion from the true foundations, which is not
contained in the foundations. The scheme of demonstrative inference is a
logical method by which a conclusion is drawn from the basics. In non-
demonstrative inferences, there is no conclusion in the basics (I. Semenov)
[19, p. 104-114].

Also, the possibility of expressing important provisions of dialectical
logic in mathematical form, namely in the form of reflection matrices,
continues to develop their ideas. These mapping matrices are derived
from a combination of axioms of general dependence, development,
and mapping in mathematical form. It is concluded that the matrices of
reflection have both ontological, epistemological and logical significance,
and therefore express the identity of dialectics, logic and theory of
knowledge of dialectical materialism. Research in the field of identity
of dialectics, logic and theory of cognition in physics is carried out
[5, p. 3—19; 7]. Also, attempts are made to identify the basic principles of
dialectical logic, which can be put into mathematical form, manifested in
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the general relationship, reflection, change of objects and reflected bodies
in space and their development in time, in practice as a basis for cognition,
reflection and concrete truth, moving from ignorance to knowledge,
from incomplete, inaccurate knowledge to more complete and accurate.
Based on these principles, a general matrix of reflection of objects in the
displayed bodies is derived, which change in space and develop in time
(O. Shugailin) [6, p. 58].

Kyiv scientists reveal the logical structure of mathematical research,
in which the research process is considered as the basis of self-movement,
self-development of knowledge. It is noted that this approach requires
that the logical structure of the study was closed, in the end the study
should come to the starting point, the result of one study should be the
starting point of the next. The starting point of the study should be —
the acquisition of socially known knowledge — learning, the next stage is
the choice of research area, then — problem statement, problem, problem
solving — idea, deployment of the idea into a hypothesis, substantiation of
the hypothesis, theory and, finally, inclusion of theory in society known
knowledge (O. Kedrovskyi) [7, p. 101].

Scientists of the Kyiv school study Hegel’s scientific heritage in great
detail, paying special attention to the substantiation of differential calculus
by scientists in the «Science of Logic». They conclude that Hegel fully
understood the difficulties of that period in the development of mathematical
analysis, which is called mystical differential calculus, and tried to eliminate
them by applying dialectics; it was he who showed that in a derivative
a certain quantity disappears, the relation of the infinite small is quality.
Hegel eliminated the one-sided quantitative approach to the basic concepts
of differential calculus and thus paved the way for some important ideas of
Marx (M. Bulatov) [15, p. 105].

Thus, the study of scientists in the late 50’s — early 60’s of the
XXth century can be characterized as a discussion of the relationship
between dialectical and formal logic, when analyzed in more detail some
of the main issues of traditional logic in its philosophical justification.
However, the specifics of the then formulation of questions of logic and the
form of their study was due to the need to criticize various «idealistic tricks»
in the field of logic. This made it possible to further analyze a number of
logic problems related to science (mathematics).
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4. Philosophy and mathematical knowledge

The original research of the Kyiv outlook-epistemological school
includes scientific investigations of philosophical problems of mathematics
by professors of the Department of Philosophical Problems of Natural
Science O. Kedrovskyi and L. Solovyov. At present, O. Kedrovskyi pointed
out the lack of organic unity between substantiation and research in the
process of developing a mathematical method and the consequent lack of
provability and heuristics. By supplementing purely mathematical studies
with historical philosophical context, he demonstrates the emergence of new
methodological circumstances that form a specific organic historical unity
between justification and research in the process of deploying a particular
mathematical method [34, p. 134].

It should also be noted that studying the informational nature of
thinking, scientists of the Soviet era note that the development of natural
sciences, especially physics, chemistry, physiology, which deal with the
study of relationships between molecules, atoms, elementary particles and
waves, elementary changes in organisms, lead to the study of continuous,
infinitesimal changes that occur in bodies, processes, organisms. This gave
rise to differential equations, quantitative and functional analysis, topology
and other areas of mathematics and contributed to their rapid development.
For further research in this area, Kyiv scholars turn to the disclosure
of some issues related to the content and quantity of information. This
directly relates to such issues as: the ratio of information and reflection,
methods of quantitative and functional analysis of information, analysis
of problems of application of information theory to reveal psychological
and mental activity, to clarify the possibility of creating a general theory
of information relations that could quantify side of information and
create algorithms and models of psychological processes that occur in
humans during the emergence and creation of sensations, ideas, concepts,
judgments, inferences, ie in the process of its active cognitive activity
[4,p. 111-118].

Along with this, research on the relationship between the system of
information signs and the ideal image is actively developing. Analyzed in
terms of form and content of the ratio of information signs and ideal images
that arise under the influence of a set of signs in the human head, reveals the
dialectic of the so-called «psychophysiological paradox», ie the mismatch
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of qualitative homogeneity of nerve signals from peripheral receptors
caused by various agents information (V. Shovkoplias) [5, p. 139].

The study of the specifics of mathematics, its logical maturity has
always attracted the attention of philosophers, which contributed to the
development of both mathematics and philosophy. In this aspect, the field of
scientific research is significantly expanding, among which a special place
was occupied by Hegel’s philosophy. Kyiv scientists analyze the connection
of Hegel’s philosophy with mathematics, show the role of mathematics in
the formation of Hegel’s philosophy, as well as the influence of Hegel’s
philosophy on the development of mathematics (V. Shevtsov) [15, p. 106].

Also, some importance is attached to the study of mathematical axioms
and their role in science and practice. It is noted that the axiomatic method
is such that characterizes modern, at that time, mathematics. Its essence
is that at the heart of each mathematical theory there is a certain number
of propositions that are accepted without proof (axioms or postulates),
after which from them in accordance with the rules of formal logic, the
consequences are derived — theorems. It follows that all abstract categories
of mathematics are nothing but a modified form of reality in human
consciousness (L. Kovantsova) [21, p. 73-78].

Itshould be noted that in the period of 60-70’s the subject of scientific research
of Soviet scientists was in the consideration of the two most common methods
of mathematics of that time: 1) the method of complete mathematical induction;
2) the method of proof from the opposite. The application of these methods was
based on a logical strength, which at that time was considered questionable, so
it needed a detailed study. Scientists have argued that the principle of complete
mathematical induction, on which the method of mathematical induction is
based, is a simple tautology — the statement is valid for any natural number, if it
is valid for any natural number as well (M. Kovantsov) [24, p. 75].

The study of the epistemological functions of the algorithm in
mathematical cognition was quite innovative in the Soviet period. Kyiv
scientists, based on the main features of the algorithm, try to find out its
special epistemological nature, which allows the algorithm to be a very
effective form of scientific research and fixation of mathematical knowledge.
Its essence lies in the ability of the algorithm to give knowledge an objective
character and use not only the mathematical result or theory, but also the
way, the method of finding them (L. Solovei) [31, p. 62].
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Thus, addressing the relationship of mathematics with other sciences,
Kyiv practices allowed to establish the importance for the positive progress
of a particular science, including mathematics, the connection not only with
philosophy but also with other sciences [34, p. 137].

5. Problems of scientific knowledge in physics and cybernetics

Special attention of the philosophical community in the 60-70’s of the
XXth century. focused on the study of natural sciences, paid considerable
attention to the scientific pictures of the world and their changes during the
scientific revolutions. Kyiv scientists (P. Dyshlevyi) are actively working
on this issue. It is interesting that the change of scientific pictures of the
world and styles of scientific thinking (S. Krymsky) was considered a sign
of scientific revolutions, and not only the creation of new physical theories.
These ideas resonated with the understanding of the scientific revolution
as a paradigm shift (and a corresponding view of the world), which were
expressed by T. Kuhn. In the late 1970s, a scientific revolution unfolded
related to the emergence of nonlinear science. In high-energy physics, it
manifested itself in the creation of unified theories of fundamental physical
interactions. Further development of theories of great unification (which
involved strong interaction) in its application to cosmology led to the
emergence of the concept of multiplicity of worlds. The Kyiv School of
Philosophy publishes a book by S. Krymskyi and V. Kuznetsov « Worldview
categories in modern natural science» (1983), in which V. Kuznetsov
covered in detail the physical aspect, and S. Krymskyi made an extremely
interesting philosophical review of the understanding of philosophical and
philosophical principles. pictures of the world» [34, p. 124].

Also during this period, many articles are published on the study of
conservation principles in cybernetics. Scientists explained the interest
in such research by the fact that modern cybernetics as a scientific theory
was not fully formed, it did not have a system of basic laws such as
conservation laws, which are characteristic of many established branches
of knowledge. Therefore, a philosophical analysis of the basic theoretical
principles of cybernetics, comparing them with the basic principles of more
advanced sciences, including physics, will contribute to the development
of the theoretical basis of cybernetics. The justification for the existence of
conservation principles in cybernetics is the comprehensive contradiction
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of stability and variability of motion. The principles of conservation are one
of the forms of reflection of this contradiction [3, p. 110-114].

Much attention is also paid to the philosophical analysis of the relationship
between semiotics and cybernetics. Semiotics is a fairly new science, but it has
achieved important results, semiotic analysis has quickly spread to new areas
of knowledge. The pace of development of semiotics resembles the pace of
development of cybernetics. Although these sciences were formed in different
fields of knowledge, they have much in common: a similar process and
formation, such a rapid pace of development; both semiotics and cybernetics
are closely related to mathematics; their cooperation in solving the problems
of other sciences is fruitful. This commonality indicates that both sciences
are a manifestation of a single trend in the development of modern science —
cybernetics. Cybernetization satisfies the requirements of increasing accuracy,
it is one of the types of formalization (O. Kedrovskyi) [4, p. 120—126].

Soviet philosophers are working quite intensively on the methodology of
physical cognition. The progress of physics of that time is characterized not
only by the expansion of the field of cognition, but also by the construction
of theories that analyze new micro-phenomena discovered by the practice of
physical cognition. Therefore, scientists believed that the creation of these
theories puts before them the task and goal — to explain a large amount of
experimental information on the basis of a single fundamental principle. In
this process, as noted, a significant role is played by categories and concepts
of scientific methodology and epistemology of dialectical materialism,
among them — clarity, observation, measurability, which are not identical
concepts of modern physical cognition (V. Doroshkevych) [19, p. 132].

There are articles that study the dialectical-materialist concept of
determinism in quantum mechanics. They boil down to revealing the
objective existence ofthe laws of nature it studies, resolving the contradictions
between the wave and corpuscular nature of the electron, between the
quantum description of atomic volume and the classical description of the
device, between the properties of an individual object and their statistical
manifestations, between probability and causality, etc. Such research was
recognized in Soviet times as a new stage in the «latest revolution» in
science, which is organically linked to Einstein’s theory of relativity and
is a continuation of a number of physical discoveries in the late nineteenth
century. However, the study of the philosophical foundations of quantum
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mechanics does not do without a critical consideration of these issues and is
accompanied by increasing criticism of positivism (V. Perederii) [4, p. 84].

Research on the problems of the unity of scientific knowledge, the unified
nature of reflection, as the basis for the convergence of sociology and cybernetics
is quite interesting. Such studies were explained by Soviet philosophers by the
need to study the problem of the unity of scientific knowledge, which is caused
by the need to deepen the methodological foundations of modern science and
social science. The convergence of two branches of scientific knowledge —
sociology and cybernetics is due to the very nature of science and some trends
in their development. The deeper the study of nature and society, the closer
scientists approach the discovery of the general properties of the objective
world, the more science is filled with general content, strengthening their unity.
The path to the convergence of sociology and cybernetics lies through the
internal development of both sciences (G. Gorak) [18, p. 67-74].

Kyiv scientists study the philosophical issues of relativistic mechanics,
show the historical movement of cognition in the field of physics and the
process of complication of simple structures in it, draw a parallel between
logical and historical research methods. Hegel’s legacy in the field of
logical and methodological problems of physics is also considered. It was
noted that the complex nature of the process of cognition in modern physics
gives rise, on the one hand, to many directions in the development of
theory, on the other — stimulates the search for objective criteria for further
development of physical theory. Therefore, more and more often the views
of physicists turn to dialectics. Ukrainian philosophers have considered
the role that Hegel’s logical scheme can play in saturating it with specific
content in problematic situations of modern physics [15, p. 118]. Problems
of methodological analysis of high-energy physics are also considered.
Such studies are carried out by identifying stable logical forms, imaginary
models, accompanying the entire history of physics. The study of imaginary
models as a special logical form that reflects the essential features of the
theory of a certain structural level, allows us to understand the main trends
in the «movement» of concepts (V. Kostiev) [21, p. 98].

It should be noted that in the 1970’s, scientists of the Kyiv School of
Philosophy actively studied the reflection of the dialectic of the continuous
and the continuous in physical theories. They trace the development of
physical knowledge, based on the principle of the presence in its history
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of stages, similar stages of knowledge of the nature of contradictions
in philosophy in accordance with the logic of reflection of cognitive
situations. It was noted that modern theoretical physics uses concepts of a
fundamentally new type (quantum fields, quasiparticles). In contrast to the
one-sided idealized concepts of classical physics, these concepts contain in
a condensed form the unity of opposites. In this aspect, an analogy is made
between the stages in the movement of philosophical thought to create
dialectics as a doctrine of the unity of opposites and the corresponding
stages of the movement of physics on the way to knowledge of the dialectic
of continuous in essence its object (I. Dobronravova) [28, p. 97-103].

In the same aspect, research on the disclosure of dialectical
contradictions in physics continued. It was noted that the application of the
general provisions of dialectical materialism to the phenomena of nature is
the general methodological basis of all natural sciences. Synthesizing the
achievements of individual natural sciences, we can talk about the relevant
natural sciences of the world — physical, chemical, biological and others,
which together constitute a single natural science worldview, inherent in a
certain period of development of science (P. Cholpan) [29, p. 52].

Anumber of phenomena related to the then stage of development of physical
knowledge, such as the problem of the status of phenomenological theories,
the tendency of phenomenologization, etc., are studied. Understanding the
relationship between these phenomena can be achieved by developing a new
style of thinking in science. There are three styles of thinking in the history
of natural science: classical, non-classical (probabilistic) and modern. Each
of them corresponds especially to the form of organization of methodological
functions of the theory (description, prediction and explanation) and its ideal
of development of scientific knowledge. Therefore, the study of the structure
of modern physical theories allows us to understand the patterns of modern
scientific style of thinking (V. Kostiev) [32, p. 11].

In general, attention is drawn to the fact that at a certain stage in the
development of natural science, the methods of physics are increasingly used
to study chemical phenomena. The role of mathematical research methods in
chemistry is also growing significantly. The question of the ratio of methods used
to study the chemical form of motion is actively considered, the significance
of the achievements of quantum mechanics for the development of theoretical
research methods in chemistry, etc. is revealed. (Yu. Ponomarenko) [5, p. 98].
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These were the main areas of research on the philosophical foundations
of physics in the second half of the twentieth century. These studies were
carried out by Kyiv scientists in close connection with research in the fields
of philosophy of mathematics, biology and geology.

6. Philosophical problems of biology

Kyiv School of Philosophy of Biology was formed under the influence of
research ideas N. Kostiuk, who for many years studied the philosophical and
methodological problems of biology. It belongs to the proposed in the late
60’s of the twentieth century. an interesting conceptual version of the solution
of the main worldview problem of biology, which is considered to be the
problem of the essence of living things. A significant event in the formation of
the Ukrainian branch of philosophy of biology was the work of N. Kostiuk «On
the essence of life» (1967), which stated an important methodological task —
the construction of a general theory of life. Interestingly, the methodologists
of science — philosophers and naturalists — soon formulated the problem of
theorizing biology. Significant scientific forces in foreign and Ukrainian
philosophy of biology have joined in its understanding. Considering the
philosophy of biology, it should be emphasized that university specialists
together with colleagues from the H.S. Skovoroda Institute of Philosophy,
are the core of a powerful Kyiv school in this area, which stood out due to its
scientific achievements [34, p. 126].

The rapid development of new industries in the second half of the twentieth
century. in physicochemical and molecular biology — caused an avalanche of
knowledge about living things, «closed» specialists on their special issues and
the loss of «the general picture of living things». Theorists and methodologists
of biology found a way out by proclaiming the task of building a «theoretical
biology» that would organize knowledge about living things and define its
essential parameters. In the 70’s the search for such a theory was defined as
«the problem of theorizing biology» [34, p. 128]. Scientists of the Kyiv School
of Philosophy began to work actively on its implementation. They actively
explore the specific position of biology in the system of natural sciences, man
and society, the empirical and theoretical levels of biological knowledge, the
problems of the relationship between man and nature in philosophy and biology.

Quite new at the time were studies of the geochemical aspect of the
approach to life. They revealed the place of living nature in the mechanism
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of the earth’s crust, the characterization of life as a paid, geological
phenomenon. This study of the geochemical approach to living things is
explained by the fact that organisms in geological, geochemical processes
are manifested differently than in biological or physicochemical. The
rationale is that the living being of the biosphere is of interest to the geologist
not in terms of physiological or morphological processes occurring in it, but
in terms of work that reproduces the organism in the biosphere in the form
of migration of elements [5, p. 163]. The issues of the essence of life from
the biophysical aspect of the approach to its cognition are also investigated,
living systems as open, dynamic-equilibrium systems are analyzed, and
also features of bioenergy (N. Kostiuk) are considered [8, p. 85].

In the late 60’s of the twentieth century. Related problems of biology and
sociology, aspects of joint scientific research of biologists and sociologists
concerning human life remain quite relevant. Human life is social in nature
and therefore determined by social laws, but at the same time man remains
a living being, whose life is impossible without organic laws. Thus, the task
of sociologists and biologists is to clarify the specifics of the manifestations
of biological laws in human activity. Finding such social ways to meet
human needs, which would positively affect its organic nature — is one of
the possible aspects of cooperation between biologists and sociologists
(G. Gorak) [6, p. 73].

Kyiv scientists are also studying some tendencies of theorizing
biology. It is noted that the problem of theorizing biology has not only
purely special aspects, but also aspects related to the solution of important
epistemological and methodological issues. The importance of this
problem is growing due to the fact that it is on the ways to solve it that the
main directions of biology development are determined, the predominant
importance of its individual branches. At that time, the literature widely
discussed issues related to the peculiarities of the development of biology,
especially the ways and methods of'its theorizing. These studies mainly had
two points of view. The first of these is represented by logical (physical)
reductionism, whose proponents believed that theoretical biology could
be constructed as a logical consequence of physical theories. The opposite
extreme point of view is adjacent to the concepts of vitalism, reviving its
tendencies at a higher theoretical level. According to Kyiv scholars, the
abandonment of the metaphysical method of thinking and the transition
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to the dialectical method was the main result of the revolution in physics.
That is why the use of the physical method of thinking in modern biology
helps to solve the problem of the relationship between physics and biology
in terms of their mutual use and limitation, development of principles
and means of synthesis of different levels of research of biological object
(N. Depenchuk) [17, p. 3-8].

Quite innovative, but not devoid of ideological component, in the Soviet
period look research by Kyiv scientists of physiological science in Ukraine,
which in the late nineteenth and early twentieth centuries. stood on the basis
of consistent materialism. It was noted that a significant contribution to
the development of the materialist tendency of domestic natural science
was made by Ukrainian physiologists, who fought against idealistic ideas
and mechanistic structure in biology. The scientific approach, the close
connection between experiment and theory, the materialist orientation and
the connection with the elements of dialectics in the works of Ukrainian
physiologists were a favorable ideological precondition for the successful
reorientation of physiological science in Ukraine to the methodological
basis of Marxist-Leninist philosophy (I. Ogorodnik) [17, p. 27].

The problem of organic expediency is the most important and interesting
problem, which due to its methodological and ideological nature occupies
an important place in biological and philosophical science. Kyiv scholars
choose to study the problem of expediency in the concept of neovitalism.
They explore how this problem is posed and solved in the concept of
neovitalism, which is in the position of idealism, as well as what issues
of theoretical biology neovitalists associate with the problem of organic
expediency and how to explain the specifics of solving problems in the
concept of neovitalism [21, p. 15-21].

However, the study of these issues does not do without a critical
analysis of the neo-vitalist understanding of the relationship between
empirical and theoretical in the development of biological knowledge.
The problem of empirical and theoretical, their place and role in the
process of cognition, and in particular in biological cognition, occupies
one of the important places in the understanding of scientific knowledge.
This explains the fact that it is the subject of a sharp struggle between
dialectical materialism and idealism. Therefore, these questions are
studied by Soviet scientists from the standpoint of dialectical-materialist
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position, analyze the interpretation of this issue by the idealistic concept
in biology — neovitalism (T. Pikashova) [25, p. 56].

Also within the Kyiv School of Biology a number of issues related to
logical and epistemological problems of biology are studied. Philosophical
analysis of the use of general natural concepts in biology in their
accordance with consonant philosophical categories, will help to clarify
not only the patterns of development of modern science in general and
biology in particular, but also the possibility of enrichment of individual
philosophical categories. Logical and epistemological problems arise during
various aspects of cognition of living things (biochemical, biophysical,
biocybernetic, biogeochemical, cosmic, etc.), they are largely related
to the need to define concepts, especially in connection with the need to
periodically review the content of fundamental concepts biology («lifex,
«heredity», «evolutiony», «species», etc.) in order to clarify their content
and bring the latter in line with the current level of knowledge (N. Kostiuk)
[26, p. 36]. Forms of manifestation of unity of historical and logical in
biological cognition are investigated. Manifestation of integrative tendencies
in biological cognition makes it necessary to find adequate methodological
tools for the implementation of optimal synthesis of knowledge about living
things. Successful implementation of this task is possible on the basis of
the dialectical-materialist principle of the unity of historical and logical in
biological cognition. approach (L. Sidorenko) [33, p. 39-43].

Such was the Kyiv School of Philosophy of Biology and the scientific
achievements of its representatives in the second half of the twentieth
century. Post-classical assessments made by modern philosophy of biology
allow us to see new perspectives of biology in its study of living things, in
influences on humans, in understanding cognitive processes, in expanding
civilizational paths of development, to move towards a comprehensive
representation of the living world [34, p. 134].

7. Conclusion
As aresult, the authors of this study traced the general trends and directions of
research in the field of philosophical problems of science, which were carried out
by scientists of the Kiev School of Philosophy, analyzed the thematic evolution
of these studies. It is established that the ideological factor became the main one
among those that helped to determine the direction, subject field and results of the
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analysis of philosophical and natural science research in the USSR. The scientific
research of Kyiv scholars of new points of contact of philosophical and natural-
scientific knowledge in the period of 60-70s of the XX century, which became
the impetus for further intensive development in the field of institutionalized
philosophical knowledge, stimulated the rejection of Marxist-Leninist
philosophical orthodoxy, communism ideologist and contributed to the formation
of a new culture of scientific work in conditions of freedom, the development of
the Ukrainian philosophical tradition in the post-Soviet period.
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Abstract. The study reveals the features and specifics of the functioning
of religious security in a coronary pandemic, which began in late 2019 and
continues. The conceptual model of religious security is an interconnected
multilevel system of relations of practice of a new format of communication,
which is possible only in the system of dialogue — «religious organizations-
man-state-society» in conditions of internal and external pandemic threats
and identifying heuristic opportunities that can affect new trends in the
context of the coronavirus pandemic.

The implementation of new communicative forms between believers
of different denominations testifies to the need for a new perspective on
the religious practices of religious organizations, which, falling into the
contextual field of the pandemic, undergoes transformational changes in
the system of «safety-danger». The degree of trust in church hierarchs and
authorities, the number of patients, the rate of spread of the coronavirus,
the approach of major religious holidays, etc., and the individual perception
of the situation. The conceptual model of religious security should be
characterized by flexibility, mobility, adaptability, openness, and take into
account regulatory, institutional, resource, information capabilities, mental,
ideological and ideological guidelines of the Ukrainian state.

Western European countries adapted relatively quickly in the context
of a new model of state-religious relations during the pandemic. At the
same time, it should be noted local protests and/or ignorance of quarantine
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measures taken by the authorities of a particular country, which led to the
detention of responsible persons and/or increased morbidity among the
population. In our opinion, this is due to the fact that most religious leaders
in Western Europe demanded strict implementation of quarantine measures
imposed by the authorities of a particular country. If there were covid
dissidents, they were not representatives of the higher clergy (as in some
Eastern European countries), but representatives of the middle clergy and
laity. Relations between the authorities and religious organizations during
COVID-19 in Eastern Europe are characterized by a certain diversity and
ambiguity. This is due to the decisions of the authorities of a country. At the
same time, despite some confrontation and conflicts (hidden or overt) in this
region of the world, the Church changed both the practice of worship and
was forced to improve the doctrine, to make adjustments to the ritual and
cult activities.

Paying attention to the international experience of overcoming the
coronavirus pandemic, its state-confessional and inter-confessional
connotations, in Ukraine it is expedient to use the following positive
potential: prevention of illegal and destructive activities against various
denominations, including religious minorities, religious institutions it
is advisable to constantly monitor their safety, creating an appropriate
information center, etc.); religious security, as a component of national
security, needs proper legal consolidation, first, it is worth including this
concept in the legislative process of Ukraine, as no law provides even its
definition; secondly, the place and role of ethno-confessional communities
in the religious space of Ukraine, prevention of formation on their basis of
the regional dominant confession in this or that territory needs legislative
fixing; thirdly, it requires the introduction of constant monitoring of
identification / assessment of religious security risks at the national and
regional levels, taking into account local, demographic, geographical and
socio-cultural aspects, which must be constantly reflected in the infographics
of the coronavirus pandemic .

1. Introduction
The coronavirus pandemic, «shaking» today’s civilization and changing
interstate and interpersonal relations, introduced unprecedented restrictive
measures and, restricting the constitutional human right to freedom of
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religion and movement, reformatted its activities in the information and
virtual space. Rationality (often manipulative, affective rhetoric began to
displace criticism and argumentation) and morality (the emergence of an
ethical problem — when it comes to the different «value» of human life)
came under pandemic influence. Undoubtedly, these changes, reflecting on
religious security, have been a catalyst for a number of problems inherent
in the modern religious space (for example, in Ukraine, the reformatting
of the Orthodox landscape, the military conflict in the East, lack of
constructive partnership between religious organizations and the state;
religiousization of public authorities, unregulated legal documents in the
field of interfaith and state-religious relations, etc.). The result is a rather
multivariate reaction of denominations to the relevant prohibitions during
the coronavirus pandemic in ritual and cult practice — from understanding
and assisting the authorities to showing disobedience and deliberate
violation of the quarantine regime. Among religious movements such as
Al Qaeda and the Islamic State, COVID-19 is even seen as an additional
weapon against infidels.

The coronavirus pandemic, which swept the world in late 2019 and
continues to this day, remains a threat to the population of many countries,
including European countries, radically affecting both public and private
life. In this context, the effects of the pandemic have affected various
spheres of society, including religious organizations, the system of state-
confessional relations. Public authorities in almost all European countries,
both Eastern and Western, have been forced to develop new policies on
religious institutions to prevent mass illnesses among the population and
large numbers of deaths.

In turn, religious organizations find themselves in a situation of dilemma:

— either to completely submit to the authorities and cease to operate their
religious buildings;

— to partially restrict the access of their believers to worship so that they
are not sanctioned and at the same time protect the population from many
diseases. life and health.

On this basis, religious security undergoes a certain reformatting, its
peculiar algorithm is formed, the factors of which are, on the one hand, the
worldview and value crisis, which is most pronounced in ritual and cult
practices, and on the other — a significant part of religious hierarchs. God’s
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election, charisma among the adherents of the organization, resorted to
even more spread eschatological ideas, new forms of religiosity, which are
cultivated as an alternative to the established traditions of state-confessional
and inter-confessional relations.

Based on this, it became important to comprehend the experience of
state-confessional relations during the coronavirus pandemic in Europe, in
particular, to identify the relationship between religion and government in
Eastern and Western Europe, to identify the positive aspects that need to be
implemented in Ukraine.

Based on the monitoring of sociological research [3; 16; 17], including
a study conducted by the project «Religious Security in Ukraine in a
Coronavirus Pandemic» [2], we can distinguish two views on the impact of
the global pandemic on the religiosity of the population:

— on the one hand, it is the growth of religiosity;

— on the other hand, on the contrary, a decrease in the level of religiosity
or its immutability.

In this case, we are talking about religious security:

— firstly, in the context of strengthening faith as personal security;

— secondly, the role of religious faith for the security of the state and
society.

Thus, the space of religious security extends to the personal security of
man and the national security of society and the state. Thus, a Pew Research
Center survey conducted in the summer of 2020 in 14 economically
developed countries among 14,276 people showed that the vast majority
of respondents in different countries declared both the strengthening of
personal faith and its role in the lives of compatriots:

— US 28% (personal faith) and 28% (in the country as a whole);

—in Italy — 15% and 19%, respectively;

—in Canada — 13% and 16%;

— in Australia — 10% and 15%;

—in the UK — 10% and 14%;

— France — 10% and 11%;

— Belgium — 9% and 13%;

— the Netherlands — 7% and 17%;

— Germany — 5% and 10%;

— Japan — 5% and 5%, etc. [17].
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66% of countries say that the religious faith of the people in their
country is about the same as before the pandemic, while 15% say that the
faith in their country has become stronger and 8% weaker. conducted by
D. Meza, showed that the hypothesis of the growth of religiosity in the
Catholic environment was not confirmed [16]. In Ukraine, there is also a
slight increase in the level of religiosity 2%) [3, p. 28]. Also, the authors
of this study show a small percentage increase in the level of religiosity
compared to the pre-pandemic period (3.5-4%) [2]. The coronavirus
pandemic also tracked intolerance, discrimination against religious
minorities in many parts of the world, and entire religious communities
were stigmatized, harassed, and accused of «bringing COVID-19 to their
countriesy.

Many studies have focused on the mental state of believers, which
is similar to that during religious epidemics, [18] long-term cognitive
impairments, such as dementia, those who have contracted the coronavirus
(University of Texas at San Antonio), and COVID pandemic prevention
factors. COVID-19 and its impact on psychology, environment and economic
perspective [11], analyzes the psychological impact of coronavirus on
university students and its socio-economic determinants [13; 14], reveals
the short-term and long-term consequences of the COVID-19 pandemic for
mental health population [20; 21], analyzes the role of quarantine measures
and social distancing from depression, anxiety [12]. New research reports
that 60% of the 400 coronavirus survivors have experienced long-term
cognitive impairment [17]. Cognitive problems were found in those who
experienced mild to moderate COVID symptoms, as well as in those who
experienced more severe symptoms. One in three survivors experienced
severe cognitive symptoms similar to dementia. The presented results of
an expert survey of research psychologists and psychologists-practitioners
on the socio-psychological aspects of the COVID-19 pandemic showed
the psychological consequences of the coronavirus pandemic for the
individual, interpersonal relationships and society as a whole [9]. Survey
participants predict, on the one hand, an increase in the importance of
family and friendships, and on the other — an increase in tension, anxiety, as
well as mass psychological trauma, the search for psychotherapeutic means
to relieve depression, insecurity. Religious psychopractices often become
such a refuge; sometimes they are quite exalted, variously motivating others
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to drastic changes in organizational, dogmatic, ritual and cult activities.
Religion often acts as a factor that mitigates the borderline situations of
human existence (serious illness, death of loved ones, physical and moral
suffering, etc.). At the same time, these peaks of the giant iceberg of
psychic life are exacerbated by shifts in the coronary crisis, which is rapidly
changing history, affecting and influencing the fate of many people.

Today there is also a rather ambiguous situation with vaccination. For
example, a survey conducted by the Razumkov Center’s sociological
service from May 21 to 26, 2021 [10] using a face-to-face interview
at the respondents’ place of residence showed the following results.
2017 respondents aged 18 and over were interviewed in all regions of
Ukraine, except for the Crimea and the occupied territories of Donetsk and
Luhansk oblasts, according to a sample representing the adult population
according to the main socio-demographic indicators.

«Compared to March 2021. from 51.5% to 43% decreased the share of
respondents who answered that they do not intend to be vaccinated against
coronavirus, from 12% to 19% increased the share of those who intend to
do it in the near future (or have already done so), from 16% to 19% — the
share of those who intend to do so, but later, 10% (as much as in March)
intend to do so only when required by formal requirements (for example,
for a trip to border).

The older respondents. the more often they express a lack of desire to
get vaccinated (their share increases from 38% among those aged 18 to 29,
to 51% among those aged 60 and over).

Among those who do not give up their intention to get vaccinated against
COVID-19, 59% are ready to do it only if it is free (this is 7% more than in
March), 23% of them are willing to pay for him, and another 6% are willing
to pay to be vaccinated out of turn. The older the respondents, the more
often they answer that they are ready to be vaccinated only free of charge
(the share of such people increases from 49% among those aged 18 to 29 to
77% among those aged 60 and over).

Respondents who do not intend to be vaccinated are more likely to say
that the vaccines they use in Ukraine are not effective or safe enough, but
they are willing to be vaccinated with “some other” vaccine (this answer
is given by 31% of those who do not intend to get vaccinated). Although
compared to March, the proportion of those who do not trust the vaccine
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has decreased (then it was 45% of those who refused to be vaccinated).
30% of them motivate their refusal by the fact that in their opinion, the
risks of vaccination outweigh the risks of the disease itself, 15% — by
those who have already contracted the coronavirus, 12% have medical
contraindications, 7.5% believe that the probability that they will get
COVID-19 is very low» [10].

2. Different approaches to the understanding

of religious security in the conditions of a coronavirus pandemic

Monitoring of works on religious security allowed us to identify the
main areas in which its research is conducted: legal (O. Aftakhova,
O. Ovchinnikov, I. Tarasevych, M. Fominskaya, etc.); political science
(O. Bilokobylskyi, S. Zdioruk, A. Maigari Ibrahim, 1. Ebrahimzadeh,
N. Orizu, A. Sahraei, etc.); state administration (K. Vashchenko,
O. Kornievskyi, S. Teleshun, O. Pavlov, Y. Saenko, etc.); historical and
cultural (B. Nosenok, S. Rudenko, V. Turenko, etc.); theological (A. Kuraev,
O. Filonenko, M. Cherenkov, etc.); religious studies (V. Zaporozhets,
Y. Jansen, A. Kolodnyi, M. Nesterova, O. Predko, E. Kharkovshchenko,
L. Fylypovych, S. Shapravskyi, etc.). These areas are important for a
holistic study, as they form the methodological basis of this study.

The coronavirus pandemic has affected various social institutions,
including and religion. As one of the clearest evidences is that already
in the English-language Wikipedia there is a rather voluminous article
called «Impact of the COVID-19 pandemic on religion», which still
has 6 versions in other languages. In turn, work on the impact of the
coronavirus epidemic on religion and vice versa to some extent is already
in the Ukrainian humanitarian discourse in general and religious discourse
in particular.

First of all, it is necessary to mention information-analytical materials
(D. Gorevoy, V. Tokman, K. Shchotkina) and sociological studies
(D. Belanenko, 1. Volosevych, D. Savchuk), devoted to the reactions of
religious organizations to pandemic challenges and clarifications. public
opinion on the coronavirus pandemic, the threats and dangers it has caused
in Ukraine. A number of researchers ask questions about changes in the
system of «sacred-profane» (O. Shchipkov). Also, a series of scientific and
journalistic materials on the impact of the coronavirus pandemic on religious
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relations, ritual and cult practice was posted on the leading Internet sites
of domestic religious studies «Religious Information Service of Ukraine»,
«Churchy. To understand the position of various religious organizations in
Ukraine, it is important to use the materials of official websites and printed
periodicals (including the «Local Church» of the PCU, the «Patriarchate»
of the UGCC and others).

Heuristically fruitful for the disclosure of the research topic are the works
of V. Lukanova [4—7], which presents the socio-philosophical understanding
of the pandemic as an antisystem in the unity of its structural and functional
characteristics, as well as the study of R. Lunkin [8], who raises questions
European identity during the corona crisis, the semantic axis of which is the
thesis: «From the» new responsibility «to the» new manageability».

The work «Psychology and Pedagogy in Counteracting the
COVID-19 Pandemic: An Internet Guide», edited by V.G. Flint.

A number of legal documents (in particular, «On the prevention of the
spread of coronavirus COVID-19 in Ukrainey, etc. [1].) Have provoked
different views (V. Krivorot, A. Martynenko) on interference with
human rights, restrictions on her freedom, personal inviolability, as well
as restrictions on the right to hold religious events. These legal issues
highlight a number of issues related to religious (insecurity) regarding the
interference of state authorities in the activities of religious organizations
during pandemics.

This study is based on a set of methods that will allow a comprehensive
and detailed study of its subject field. The authors consider religious
security not in a static, unchanging form, but in the context of its historical
dynamics — the synchronous method allows semantic correlation of
religious security issues related to the coronavirus pandemic in Ukraine and
other countries; instead, the diachronic method allows us to track the social
dynamics of the process, which unfolds under its influence.

The semantic range of research requires the implementation
of interdisciplinary approaches, the meaning and significance of
which contributes to the combination of knowledge, their integrative
capabilities. Such polydisciplinarity made it possible to outline various
interpretive «slices» of the study of religious security, to reveal their
methodological possibilities in the context of both the semantic horizon
of the synergetic paradigm and the network approach and to introduce
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them into the context of research goals and objectives. It is the synergetic
approach (characterized by openness, self-organization, nonlinearity) and
the network approach that is the most productive in terms of obtaining
practice-oriented results, as the focus of the network approach is not state
authorities and religious institutions, but connections. and the relationship
between them, as their intensity, the level of mutual involvement of these
subjects of network interaction in activities, and their transactional,
communication, instrumental, ideological, personal nature) allow
«building» methodological synthesis as the deployment of integrative
research strategy — transdisciplinarity. In this case, in the field of research
under the pressure of problematization «fallsy not only the cycle of
socio-humanitarian disciplines, but also natural science knowledge, in
the context of which are considered both religious security and religious
epidemic, pandemic, etc.).

The methodology of studying the content of religious security is based
on a comparative method, which reveals both the defining characteristics
of the pandemic (extreme and extreme situations, etc.) and the general and
specific elements used to influence believers; a systematic method used for
a comprehensive study of the processes of religious influence; the method
of typology, which is important in describing the relationship between
public authorities and religious institutions; phenomenological method,
which is used to analyze religious meanings that are constructed during the
interaction of religious ideas and religious consciousness.

In addition to special methods inherent in certain sciences, the
analysis of religious relations should be based on general methods of
scientific knowledge, among which should be noted: methods used in
both theoretical and empirical aspects of research (analysis and synthesis,
induction and deduction, abstraction and generalization , comparison
and analogy, modeling), methods of empirical research (observation,
comparison, measurement, experiment), as well as methods of theoretical
research (ascent from the abstract to the concrete, the method of unity of
logical and historical, etc.). Particularly important for the presented study
are the principles that are considered fundamental in academic religious
studies — objectivity, non-confessionalism (rather than confessional
supremacy), tolerance (rather than prejudice), ideological pluralism (rather
than ideological bias), which allow a scientific approach.
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3. Religious security during COVID-19: foreign experience

As part of the study, this problem was monitored in six countries —
Ukraine, Georgia, Poland, Turkey, Italy, Greece. For analysis, we took these
countries, focusing on the fact that the process of religious genesis, the
religious space in general in each country reflects the problems, «pain
points», areas of concern in Ukraine. Undoubtedly, the coronavirus
pandemic has significantly affected both the world confessional community
in general and religious security in particular. It encouraged the reformatting
of religious practices, due to direct restrictions on ritual and religious
activities. In each country, these restrictions have their own specifics
and depend on the current situation, a number of contextual factors, in
particular, the relationship between the status of religions (churches) and
state-confessional relations — the basis of state-church relations — the
principle of state support — Poland Greece, Georgia, the basis of state-church
relations — the principle of separation of church and state — Ukraine, Italy,
in Turkey, religion is separated from the state by law, but in fact is state);
differences in the capabilities of the health care system; socio-economic and
cultural differences. The team of authors of the project «Religious Security
in a Coronavirus Pandemic» built a comparative table, which, taking into
account regulations, the specifics of state-religious relations, the reaction of
state and religious institutions, identifies criteria and tracks the pandemic in
different countries (Poland, Georgia, Georgia , Turkey, Italy, Greece).

As we can see, during the coronavirus pandemic in different countries,
the range of religious security issues is quite variable. For example, in Italy,
personal worship services were suspended, and as a result, many churches
broadcast Mass through online broadcasts, radio, and television. Church
funerals could not be held due to a nationwide lockdown. In some northern
cities, the authorities had trouble storing large numbers of coffins, and
churches offered to look after them. In the cities of Seriate and Bergamo,
the Italian army voluntarily transported some of these coffins from churches
and morgues to cemeteries and crematoria in other provinces.

The comparative state of religious security in the context of the
coronavirus pandemic has shown that religious organizations are
becoming a very powerful factor of perception among believers; usually
this situation is completely different than among other ordinary citizens.
The situation is quite clear, as religious organizations in a crisis situation
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to combat the coronavirus were able to sacrifice the most important — the
real ritual and cult activities, which are the basis of life of believers in all
denominations and religions. For most believers, this refusal has been a
test of the stability of the faith, as the lack of common prayers leads to the
disunity of members of religious communities, the cessation of activities of
individual parishes, and the deprivation of part of their income. People who
do not go to churches and mosques also do not make donations. Although
in many churches (among Catholics and in almost all churches in Russia
and Europe among Protestants, to a lesser extent among Orthodox), the
practice of online donation is becoming widespread, it can be done without
leaving home on the religious association’s website. In general, Christians,
Muslims, and Jews took the necessary measures, in accordance with the
recommendations of the national authorities. Therefore, the question of the
attitude to the performance of worship and the reception of the sacrament
has become a kind of test for the «tradition» in various European countries,
in particular, in Western Europe.

Moreover, state-confessional relations in Western European countries
have not always been harmonious. We can state the existence of both implicit
and explicit protests against the restrictive measures of the authorities of
a country regarding the functioning of certain religious activities. At the
same time, it should be emphasized that the protests and conflicts took place
mainly among the middle clergy and the laity; instead, the higher ranks of
the clergy (for example, bishops, cardinals, etc.) supported the urgent need
to comply with all quarantine restrictions.

Undoubtedly, a significant educational and psychotherapeutic role during
the coronavirus pandemic belongs to religious leaders. They provide pastoral
and spiritual support, helping the most vulnerable. «Religious leaders and
faith-based organizations can strengthen their communities and combat self-
isolation through regularly checking in on individual members, preferably
via phone. This is particularly important to account for individuals who
may be living alone, who are elderly, who have disabilities or are otherwise
vulnerable. They can ensure that community contact lists are up-to-date
and accessible to their members. Organizations can create “calling trees”
in which individual members volunteer to phone several other members
regularly to check on their well-being. In-person visits should be avoided
where possible and if necessary, should employ appropriate physical
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distancing and other preventive measures. Additionally, religious leaders
are encouraged to prevent family separation and promote familybased care
options in situations where children are separated from their families» [18].

At the same time, we can argue about some confrontations and conflicts
(hidden or overt) in many parts of the world. Although there are differences
in the basis of these conflicts: if in Catholic countries (eg Poland) the protest
was associated with memories of the recent atheistic past, when churches
were closed, in Orthodox countries (Ukraine, Greece) it manifested itself in
a possible transformation (sometimes radical) form of participation in the
sacraments, especially in connection with the celebration of the Eucharist.

It is noteworthy that the regulations of Ukraine and Georgia at different
times have identified similar priority areas of national security, which, firstly,
are the most sensitive to threats, and, secondly, determining the activities
of public authorities. However, the analysis of these documents showed
that the focus is primarily on the security of society and the state, while the
individual and the citizen are only formal objects of national security. As
for the place of religion in the national security systems of these countries,
for a long time the religious factor remained largely on the sidelines of their
national interests.

It can be concluded that the traditionally Orthodox countries of Eastern
Europe, namely Greece and Ukraine, were dominated by the idea of the
need to preserve traditions and permanence of worship. In particular, in these
countries there was a discussion about the form and type of participation in the
Eucharist. In March 2020, the Permanent Holy Synod of the Greek Church,
discussing the coronavirus epidemic, issued an encyclical, which was sent to
the dioceses of the Greek Church. It stated that the Holy Eucharist could not be
a way of transmitting disease, and the Permanent Synod decided to continue
to celebrate the Holy Eucharist. At the same time, in Ukraine there was a
discussion about the possible transformation of the form of the sacraments.
The UOC clergy also often ignored quarantine restrictions, especially in large
monasteries. We believe that such intransigence of the UOC representatives
to the recommendations and restrictions imposed by the state authorities is
due to the fact that it is in this Orthodox denomination that a large part of the
fundamentalist believers are present.

In our opinion, if we innovate in worship in accordance with the
recommendations and restrictions imposed by the authorities, including
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those concerning participation in the sacraments, we must be very careful,
tolerant, taking into account the psychology of believers. After all, by
avoiding health hazards, you can provoke the other side of religious
danger — conflicts and clashes between supporters of different views on this
issue. Thus, the main task is not so much the introduction of new forms of
sacraments, but the protection from potential religious conflicts that may
arise, depending on what radical decision can be made or rejected. Thus,
the process of modernization of ritual practice for some churches is painful
because of the rigidity of the ritual tradition, the low quality of education of
the clergy, the priority of rites over values. Therefore, the implementation of
ritual practices on the Internet poses new challenges to traditional religions,
the sacred space of which is an integral part of their organizational, dogmatic
activities.

4. Lessons for Ukraine

Based on the processed information, recommendations were developed
to public authorities to ensure religious security at both the national and
regional levels.

First, in the context of ensuring religious security in Ukraine, we
emphasize the need to develop updates for legislation aimed at rethinking
the phenomenon of religion and the role of religious organizations in society,
especially in the event of a coronavirus pandemic. Thus, at the moment, there
are certain disagreements, problems in communication between the secular
authorities and religious communities, at least regarding the observance of
quarantine norms. As a result, it hinders the activities not only of religious
organizations, but also prevents public authorities from fully ensuring the
interests of religious communities in the field of religious security.

That is why we are convinced that in the context of a coronavirus
pandemic, faith should be considered as a primary necessity of a religious
person. Consequently, public authorities must ensure that citizens can freely
realize their spiritual and religious needs. Therefore, it is logical to introduce
a functional paradigm of interaction between church and state, which will be
based on the actual needs of religious organizations in the implementation
of religious activities. This requires the development and implementation
of active dialogue practices, both offline and online. A significant role is
given to dialogue, which should be aimed at finding common solutions that
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can be reached by consensus. It is necessary to form an unbiased, objective
view of the real state of religious security in Ukraine in the context of the
coronavirus pandemic, which should be formed in the field of neutrality in
relation to one or another religious organization. Moreover, it is necessary to
integrate the believers themselves in understanding how organizational and
social processes take place within the interaction of religious organizations
with public authorities, which helps to express their own ability to express
their will to find common solutions.

Secondly, it is recommended to pay attention to the formation of such
a phenomenon as «online religion». In our opinion, this phenomenon is
clearly ambivalent. The fact is that, on the one hand, due to the tendency
to virtualize religion, there is a high probability of establishing interfaith
contacts, there is a possibility of dialogue between different religious
movements. Discovering the diversity of religious experience, the ability
to communicate with completely different people remotely opens the
possibility of free, unbiased exchange of information. Awareness and
understanding of the other, albeit different, opens up new opportunities for
the formation of religious tolerance and empathy. Due to this, worldview
pluralism develops, the ability to find and rationally weigh the spiritual
potential of different religious denominations, even without leaving home.
It seems that this, on the contrary, should contribute to the active renewal
of church life both online and offline; application of new technologies
in covering the activities of religious communities, focusing on online
broadcasts of sacraments and services. Finally, the ritual potential of new
technologies in the religious sphere is revealed in the so-called convergent
practices, ie an active form of adaptation of religious rituals to the format of
online interaction, which, in turn, can stimulate the emergence of new and
uncharacteristic past behaviors (online sermons), online churches, etc.). All
this allows even deeper involvement of adherents of religion in the virtual
space of religious life, through the maintenance of social networks, the
development of various religious applications for smartphones.

However, one cannot fail to notice the ambiguity of such an impact of
the virtualization of religion. Free access to any, in particular, religious
information, gives unlimited space for the creation of certain «online
religions», which is, rather, a religious simulation, a game. An important
participant in the action and later a mediator between the person and the
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«higher powers», becomes an IT specialist who is responsible for the
installation, configuration and operation of the device. In this context,
religious competence is complemented by technical ability. Thus, a new
religious space is being formed. At the same time, the entire information
space can become a wide field for missionary activity of these quasi-
religions, which are likely to provoke tendencies to violate religious security
in the country. Uncontrolled information flows are often replete with
unverified, fake information that can be disseminated by specific religious
organizations in order to incite religious hatred. The consciousness of the
individual, which exists within a rather religious worldview, is extremely
vulnerable to all sorts of religious manipulations, especially in cyberspace.
This, in turn, can lead to increased social tensions between adherents of
various religious organizations, provoke aggression and unwillingness
to understand a different position. In view of this, a certain constructive
and destructive social potential of virtualization of religion in the context
of ensuring religious security in Ukraine is obvious. However, public
authorities should not underestimate the impact of such communities on
human consciousness.

Third, it is considered important to provide the media with only verified,
official information from representatives of both public authorities and
leaders of religious organizations. At the moment, you can find a large
amount of fake information on various Internet resources, which only
provokes the undermining of religious security in Ukraine. Existing
information wars, especially with the aggressor country, provoke the
emergence of a bifurcation of religious identity, distort the value component
of the individual and affect its perception of reality. The main trends that
can be seen in this are the encroachment on religious security in the
country through the formation of religious conflicts in cyberspace and the
gradual, methodical destruction of the spiritual and cultural identity of
both adherents and the general population. All these things pose a threat to
the implementation of religious security, and therefore must be taken into
account by public authorities at the legislative level to ensure the rights and
freedoms of the individual in cyberspace.

Thus, having analyzed the trend towards virtualization of religion and
the possible consequences of this phenomenon, we consider it necessary
to ensure religious security in Ukraine, especially during the coronavirus
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epidemic, in the Internet space. The activity of various religious organizations
in cyberspace and the formation of a new existential dimension of spirituality
requires, above all, the education of tolerance, tolerance among different
religious denominations. On the part of the state, we consider it necessary
to take measures to ensure information security in the field of religious
communications, as well as control and analysis of the activities of destructive
religious organizations in the information space of society.

5. Conclusions

The conceptual model of religious security is an interconnected
multilevel system of relations of practice of a new format of communication,
which is possible only in the system of dialogue — «religious organizations-
man-state-society» in conditions of internal and external pandemic threats
and identifying heuristic opportunities that can affect new trends in the
context of the coronavirus pandemic. Therefore, in determining the content
of religious security, the following aspects must be taken into account: first,
it is the protection, preservation and dissemination of those communities
that spiritually develop and improve modern man, form in him a human-
centered consciousness that is responsible for itself, the state, humanity, the
world. ; secondly, it is a state of stable functioning and original development
of the “religion-man-state” system, which can have both constructive
and destructive manifestations; thirdly, it is a person’s assessment of the
situation in the system «efficiency-economy-humanity».

The implementation of new communicative forms between believers
of different denominations testifies to the need for a new perspective on
the religious practices of religious organizations, which, falling into the
contextual field of the pandemic, undergo transformational changes in
the system of «safety-danger». the degree of trust in church hierarchs and
authorities, the number of patients, the rate of spread of the coronavirus,
the approach of major religious holidays, etc., and the individual perception
of the situation. The conceptual model of religious security should be
characterized by flexibility, mobility, adaptability, openness, and take into
account regulatory, institutional, resource, information capabilities, mental,
ideological and ideological guidelines of the Ukrainian state.

Western European countries adapted relatively quickly in the context
of a new model of state-religious relations during the pandemic. At the
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same time, it should be noted local protests and/or ignorance of quarantine
measures taken by the authorities of a particular country, which led to
the detention of responsible persons and/or increased morbidity among
the population. In our opinion, this is due to the fact that most religious
leaders in Western Europe demanded strict implementation of quarantine
measures imposed by the authorities of a particular country. If there were
covid dissidents, they were not representatives of the higher clergy (as in
some Eastern European countries), but representatives of the middle clergy
and laity.

Relations between the authorities and religious organizations during
COVID-19 in Eastern Europe are characterized by a certain diversity and
ambiguity. This is due to the decisions of the authorities of a country. At the
same time, despite some confrontation and conflicts (hidden or overt) in this
region of the world, the Church changed both the practice of worship and
was forced to improve the doctrine, to make adjustments to the ritual and
cult activities.

The author of this study, using legal documents of Greece, Poland, Italy,
Kazakhstan, Italy, Turkey, carefully studied the situation regarding religious
security on government portals, websites of religious denominations,
speeches at conferences. Paying attention to the international experience
of overcoming the coronavirus pandemic, its state-confessional and inter-
confessional connotations, in Ukraine it is expedient to use the following
positive potential: prevention of illegal and destructive activities against
various denominations, including religious minorities, religious institutions
it is advisable to constantly monitor their safety, creating an appropriate
information center, etc.); religious security, as a component of national
security, needs proper legal consolidation, first, it is worth including this
concept in the legislative process of Ukraine, as no law provides even its
definition; secondly, the place and role of ethno-confessional communities
in the religious space of Ukraine, prevention of formation on their basis of
the regional dominant confession in this or that territory needs legislative
fixing; thirdly, it requires the introduction of constant monitoring of
identification / assessment of religious security risks at the national and
regional levels, taking into account local, demographic, geographical and
socio-cultural aspects, which must be constantly reflected in the infographics
of the coronavirus pandemic.
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