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ART STUDIES

IMPORTANT REPRESENTATIVES OF ALEXANDRAPOL ASHUGH CENTER

ABSTRACT
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The folk music of Alexandropol prepared a fertile ground for the development of professional music of the
oral tradition, the sugah and sazandar arts. Ashughs were an integral part of the city's musical life. They were
regular participants in family gatherings, parties, weddings and other celebrations. Zahri, Ghairati, Bave, Haves,
Malul, Zulal-oghli, Shirin were among the most famous clans. Many of their songs were also played in cafes.
Traditional competitions took place here, which sometimes turned into a unique performance. However, it hap-
pened that teams also competed under spontaneous circumstances.

Keywords: Alexandropol, urban culture, ashug, traditional music, ashugh Sheram.

Alexandropol in the 19th century is one of the im-
portant centers of Armenian urban culture. On the one
hand, the absolute dominance of the multi-ethnic Ar-
menian national face, on the other hand, the unique cul-
tural manifestations of national minorities and their re-
lationships gradually formed a new unique Armenian
urban cultural life, which already in the 19th century.
the latter was characterized by its stable and unique tra-
ditions. Gradually, a multi-genre system of song-music
became stable in urban life, XX century. initially ac-
quiring local musical stylistic features. All in all, Ale-
xandropol has lived a full musical life. Here, all social
classes had special musical and aesthetic requirements,
which stimulated the development of this art. Folk song
in its various genre manifestations was extremely pop-
ular in the city. Immigrants from Western Armenia,
who were carriers of deep singing traditions, preserved
this heritage in their daily life. In this same environ-
ment, heroic, national-patriotic songs took a special
place. They were written down and published by scien-
tist Al. Mkhitaryants and musician-teacher A. Brutyan.

Of course, the panorama of urban folk music also
includes performances of neighboring peoples (Geor-
gians, Turks, Persians, Arabs, Russians), as well as var-
ious works by authors, troupes, and composers. How-
ever, along with their performance-stylistic features,
they bore a very specific local, Alexandrian stamp.

The folk music of Alexandropol prepared a fertile
ground for the development of professional music of
the oral tradition, the sugah and sazandar arts. Ashughs
were an integral part of the city's musical life. They
were regular participants in family gatherings, parties,
weddings and other celebrations. Zahri, Ghairati, Bave,
Haves, Malul, Zulal-oghli, Shirin were among the most
famous clans. Many of their songs were also played in
cafes. Traditional competitions took place here, which
sometimes turned into a unique performance. However,
it happened that teams also competed under spontane-
ous circumstances.

Traveling troupes also performed in the city. They
were invited to private homes, where they were played
romances and fairy tales accompanied by sazi, santoor,
and bagpipes.

One of the famous cafes of Alexandropol was
Hovhannes and Karapet Talyans. They were the sons of

Kyamali troupe who migrated from Kars and soon
turned their cafe into a famous troupe concert venue.
Gradually, well-known troupes Malul, Sazai, Jamali,
Fizahi, Fahrat, Pyatare and others gather here. Soon
they were joined by troupe Jivan, to whom about three
dozen troupes were soon to choose a master craftsman
(ustabashi) for themselves. The protocol testifying to
that has been preserved to this day.

The hermitage of Alexandropol eventually grew
into a unique school and fulfilled its historical mission.
Ashughak singing had its own traditions. they forced
the Armenians to write mainly in Turkish and Persian
languages. In the cultural atmosphere of Alekpol, how-
ever, that tradition was transformed. Already in the
1850s, Ashugh Shirin composed Armenian songs here.
[3]

The decisive move, however, was reserved for
Jivanu. He urged all the groups to invent Armenian
songs as well. Contemporaries testify that Jivanu was
supported in that case by the famous Armenian writer
Gh. Aghayan, who was teaching in the city in those
years.

Apart from the linguistic component of the songs,
Jivani gradually turned his attention to the composition
of the melody. Traditional troupe tunes served as
unique templates.

Most of the Aleksandarapol troupes enjoyed a
great reputation in the Caucasus. It was also the reason
that troupes popular among neighboring peoples came
to the city, often not only for concerts and competitions,
but also for long-term, interactive contacts.

The constant companions of the Ashughs were the
groups of musicians, which were also called sazandars.
These were professional bands with traditional orches-
trations and a rich repertoire. Composer Nikoghayos
Tigranyan, who was also one of the brilliant connois-
seurs of the mentioned art, provides detailed infor-
mation about the Sazan centuries of Alexandropol. The
usual bands consisted of two zurnas and one dhol. In
groups composed of saz, kamancha, santur and dahira,
they also sang and played in unison. In groups com-
posed of tar, chongur, tambourine, or dumbuk, only the
solo singer sang, interrupting the tambourine gyaf.

Sazandars and zurnachis from Alexandropol were
honored and desired participants in the festivities not
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only of the local and neighboring villages, but also of
many other cities of Armenia and beyond its borders.
The famous Irish traveler and Armenologist Henry
Lynch in 1893. In his notes about his trip to Armenia,
he writes that the pleasant playing of sazandars from
Alexandropol can be heard not only in their city, but
also in Vagharshapat, Tiflis and elsewhere.

"A unique pastoral atmosphere was created in
Alekpol with its traditions and customs and different
directions. The youngest of the Alekpol troupe-singers
and closest to us in time was the troupe-singer Grigor,
Talyan, descended from an old musical family, Usta
Gokor, who was very much loved by the people of
Alekpol, later Sheram, a well-known and popular
singer everywhere. Avetik Isahakyan".[2. p.3]

The musical life of Alexandropol in the 19th cen-
tury. the second half was marked by the birth of Ashugh
Sheram's work and his highly popular activities.
Ashugh's songwriting innovation, based on Armenian
national musical thinking, was exceptional. It is known
that, having mastered the basic patterns of classical art
of Asugha, Sheram fundamentally abandoned Asugha
template-melodies during the period of self-establish-
ment of his work and invented an original, unique mel-
ody for each of his poems. Moreover, the weighty role
of the musical component is evident in his composi-
tions.

According to G.Levonyan's apt definition, "It is
difficult to approach the texts of Sheram's songs as
mere verses separately, because they are, one might
say, organically connected with their seasons. The au-
thor invented his songs together, putting the perch on
the dosh." [5, p.14] He adapted the speech to the
weather, many times ignoring the elementary rules of
syllables and rhymes. In this sense, Sheram can be
called a songwriter, whose unique melodies from the
moment of their creation until today excite the listener
with their highest expressive and artistic qualities.

Undoubtedly, the issue of the genealogy of Sher-
am's songwriting, his musical thinking and, in general,
the full disclosure of the origins of his art can be the
subject of a deep musicological study. We believe that
one of the important findings of this multi-polar re-
search is the importance of the benevolent atmosphere,
which contributed to the unrestrained manifestation of
the great band's unique talent, demanding new songs
from him. As an important fact, let's mention 1880. Al.
The songbook published by Mkhitaryants, which also
included 22-year-old Grigor Talyan's song "Roses
opened in the garden".

Grigor Talyan was born in 1857 in Aleksandropol,
in the family of famous musicians who opened the Tal-
yanneri cafe, famous for many troupe competitions in
the city. This was the breakthrough period when an Ar-
menian atmosphere was already formed in the city,
mixed with the musical traditions of the local residents,
Karsians, Carinthians, Mshetsi, Vanetsi.

An original sphere of the musical life of Alexan-
dropol was folk singing. This art, with unlimited possi-
bilities of expression, but developing within a specific
genre system, formed a favorable arena for the musi-
cally gifted young man. From the beginning, he pre-
ferred playing the tar, which was later uniquely re-
vealed as a significant melodic factor in Ashugh's song-
writing. Thus, the tarn was originally a unique medium

that would stimulate the great songwriter's creative en-
deavors, being uniquely stylized especially in the mel-
odies of his heavy and melodious songs.

An inseparable part of the city life was the troupe,
Sazandar song and music. Grigor Talyan, a young man,
could not remain indifferent to the latter either, who al-
ready at the age of 18 started making chonkurs, then
also tars. How much he was attached to his favorite mu-
sical instrument, his following memoir about those
years speaks. "Once, my elders sent me to the forest
with woodcutters, as if they were cutting woodcuts, to
make woodcut boards, to take them to Gyumri to sell,
or to sell them. | had a light bass, | took it with me to
play there in my free time."[6, p.52]

The family tried to make the future student a poet,
but it was during this period that his songwriting talent
appeared, which immediately found his supporters.
"All my friends used to gather at my place, | didn't do
anything like that, I fell in love with music so much, |
couldn't put my hands down day and night. It wasn't
enough during the day, at night until 1, 2 o'clock, my
mother would get angry with me, she would say, "boy,
it's enough, get up, go to sleep”, but I didn't listen to
her, I would take off my clothes, get into my underwear.
, I would take the perch on my chest and lay down, and
even play with my fingers slowly."[4, p.25]

Thanks to his excellent knowledge of folk songs,
Sheram managed to create samples that were stylisti-
cally consistent with them. Thus. perhaps his most fa-
mous song, "Roses Opened in the Garden", in a unique
way condenses the typical structural and linguistic fea-
tures of urban folk lyrical songs. The same can be said
about "Cool Night", "Wandering Wandering" and other
songs. In Armenian folk art, the skill and function of
stylizing a folk song or inventing a song similar to a
folk song has been accepted. Sheram's discovery and
stylistic interpretation of the folk song goes hand in
hand with mastering the performance features of the tar.

Sheram's first serious performance steps are con-
nected with the famous sazandar Chongur Hako of
Alekpolz. The latter enjoyed great popularity in the city
and was an expected guest at all kinds of gatherings. It
is here that the innate talent of the future great troupe
was born, and already in these years he was well versed
in the repertoire that was acceptable to all classes of the
Alexandropol society. Already at the age of 25, he had
performed in all clubs.

This was, of course, the period when the future
Ashugh mastered the features of urban folk singing,
Sazandar instrumental music genre system, melodious-
ness and intonation dictionary. According to the exist-
ing facts, Grigor Talyan's creative outburst began very
soon, which was to become an inseparable part of the
musical life of Alexandropol.

This was the period when the National Missionary
School was founded in Alexandropol, where new tradi-
tions were formed through the efforts of Jivanu. The
most important trend was exclusively the composition
and performance of Armenian songs. Sheram was also
an important participant in that process and tried to
bring to a new level the unique artistic expressiveness
of the Shoghani song.

Carefully reading the autobiographical episodes,
we consider it possible to see Ashugh's constant desire
to abandon melody-patterns and invent his own melo-
dies as a unique musical way of thinking, which took
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place in the musical environment of Alexandropol, un-
der the direct influence of folk music. As the musicol-
ogists note, the meter and structure of the poem in Sher-
am's songs are derived from the composition of the
melody, which again testifies to his constant striving to
achieve the desired expressiveness with new melodic
means. Moreover, feeding on the roots of folk intona-
tion, Sheram brought to the musical environment of
Alexandropol both simple and jangly and luxurious
songs, passed through the prism of his creativity, reach-
ing perfection.

The popularity of Grigor Talyan's songwriting in
the 1890s seems to have been an established fact. How-
ever, in order for him to be considered a true master or
professional, according to one of the important condi-
tions of the samkar of the troupes, he had to fully master
the classical repertoire of the professional musical art
of the oral tradition, in particular the mughams. It was
this condition that served as an incentive for him to con-
tinuously improve.

For this purpose, he even takes advantage of the
opportunity to play in the famous Jumshud group from
Karabakh and performs in Alexandropol, and with the
members of that group, he experiences a long trial pe-
riod to improve his playing technique. In the end, he
passes a unique "exam" in the community and is
awarded the title of ashugh.

Sheram was able to win the unconditional love of
his fellow citizens, especially the youth, with his unique
art. His songs were not only popular. Moreover, new
inventions, new nuances and, of course, unique melo-
dies were constantly expected from him, which would
later complement the Armenian national musical treas-
ury. The fact that Sheram quickly refused to season his
poems with shoughi-style melodies seems to be again
linked to the persistent demands and requests of the mu-
sic-loving youth who sympathized with him. "Many of
Sheram's songs, K. Durgaryan rightly noted, have en-
tered the people's daily life and are preserved with all
sanctity. The parties he hosted were perfect concerts,
according to contemporaries.”’[1, p. 4]

Ashugh was kindly invited to weddings, where his
songs were performed. According to Al.Mkhitaryants,
the composer, due to Sheram's activities, performances
of string ensembles have become traditional at Alexan-
drapol weddings.

At the end of the 19th century, Sheram's songs
were already performed by famous musicians and
groups in the city, his art was of interest to professional
musicians. Judging by Ashugh's memoirs, he was ready
to continue his musical education and develop his per-
formance skills to a new level, if living conditions and
family circumstances were arranged differently.

Sheram's songs were performed and sung for var-
ious groups by Yefrem Gyadukyan, a well-known pro-
fessional musician in Alexandropol, who had a musical
education and worked closely with the band.

1902-1915 Five collections of Sheram's poems are
published in Alexandropol. "The Lyre" (1902), "Gan-
gati Chanter" (1905), "Love and Struggle" (1907),
"Barren Garden" (1913), "Unbridled Rush" (1915).
Among them, he called "Gangati Shanter" a collection

of revolutionary songs and published it under the name
of the fake "Petrograd" publishing house. The common
songs found in other collections were not given due at-
tention in Soviet-Armenian musicology, were not rec-
orded, and today most of them have been forgotten due
to not being recorded in time. This regrettable omission
in a full study of Sheram's creative legacy will certainly
leave its mark.

Sheram's songs interested many famous poets and
musicians of the time. His songs were recorded by
Komitas, Al. Mkhitaryants, A. Brutyan, V. Talyan, D.
Ghazaryan, A. Kocharyan, A. Tigranyan, Al. Spendi-
aryan and other composers highly appreciated. They
considered Sheram's Alexandropol handwriting and
style to be particularly valuable, the unique features of
his musical design-constructive, monodic thinking can
best be revealed in their combination with the well-
known samples of the urban musical art of Aleksandar-
pol. which is the subject of a separate publication.

Ashugh Sheram's songwriting, which is still in de-
mand in Armenian performing arts today and arouses
great interest with its genetic purity, unique stylistic de-
scription, reflects the aesthetic realities of musical life
in Alexandropol with its essential features. Directly
stemming from the demands of urban musical life, at
the same time, this art was directed and gained momen-
tum in the urban environment, which today, more than
a century later, still strives for this art and carries it as a
standard of Armenian folk singing.
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Any armed conflict always causes an ecological disaster, due to large emissions of chemical substances.

Russian forces are attacking port infrastructure along the Black and Azov Sea coasts and ships at anchor, causing
water pollution and the spread of toxic substances into the sea. Petroleum products have a negative effect on marine
biocenoses, forming films on the surface of the water, which disrupts the exchange of energy, heat, moisture and
gases between the sea and the atmosphere. In addition, they directly affect physico-chemical and hydrological
conditions, cause the death of fish, seabirds and microorganisms. All oil components are toxic to marine organisms.
Oil has another side property. Its hydrocarbons are able to dissolve a number of other pollutants, such as pesticides,
heavy metals, which, together with oil, concentrate in the near-surface layer and poison it even more.

Soil contamination with fuel and lubricants and other petroleum products occurs as a result of the movement
and damage of ground military equipment. In soils impregnated with fuel and lubricants, water permeability de-
creases, oxygen is displaced, and biochemical and microbiological processes are disrupted. As a result, the water
and air regimes and the circulation of nutrients deteriorate, the root nutrition of plants is disturbed, their growth

and development are inhibited, which causes death.

Keywords: chemical pollution, ecological damage, ecosystems.

Formulation of the problem. During explosions
of military shells, a huge amount of dangerous sub-
stances are released into the environment - both for hu-
mans and for other living organisms nearby. Specialists
of the non-governmental organization "Ekodia" explain
that some munitions may use very toxic chemical com-
pounds, such as white phosphorus, which emits poison-
ous gas and causes burns when burned, and poisons soil
and water if it gets into the environment. Phosphorus is
practically insoluble and can be stored for decades in
salty seawater under conditions of oxygen deficiency.
Many compounds developed as chemical warfare
agents that are highly toxic to humans are also toxic to
other vertebrates at high concentrations. They can af-
fect some aquatic organisms, as well as accumulate and
persist for years in the natural environment. The danger
is not only explosions, but also ships that remain per-
manently at sea.

Analysis of recent research and publications.
Both the Black Sea and the Sea of Azov have suffered
from environmental degradation for decades, which
was complicated by their geographical location. The
Black Sea receives the waters of three of Europe's larg-
est rivers, and its catchment area is about five times its
surface area [1]. Due to the location of large industrial

and agricultural regions in the Black Sea basin, pollu-
tion problems were widespread. The great depth of the
Black Sea and its shallow periphery lead to the fact that
the water does not mix well, and below 100-150 m it is
almost devoid of oxygen. The Sea of Azov, on the other
hand, is extremely shallow, and it is dominated by the
inflow of the Don and Kuban rivers. The nutrients they
brought to the shallows once supported high fish
stocks, but eutrophication, pollution and overfishing
have led to the degradation of the sea's ecosystem [2-
4].

The main effects of war on coastal and marine eco-
systems include chemical and acoustic pollution, phys-
ical damage to natural habitats, and the decline of con-
servation activities. Military action also hinders envi-
ronmental monitoring and management of the Black
and Azov Seas. Damaged industrial facilities and set-
tlements can be important sources of chemical pollu-
tion of the coastal and marine environment [5].

The factors of mortality of marine biota also in-
clude pathogens that can get into the sea as a bacterio-
logical weapon, or accidentally due to damage to urban
sewage or an agricultural complex. Scientists discov-
ered this pollution mechanism even before the start of
a full-scale war - the Russians deliberately, in a barbaric
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way, polluted their own water areas and international
waters, dumping sewage from agricultural farms in the
Krasnodar Territory into the sea, which caused dol-
phins to get toxoplasmosis [6].

Spills from ships put protected wetlands at risk,
and the widespread use of sea mines increases the risk
to ships and the subsequent risks of releases to the en-
vironment if they collide with mines.

In 2017, American scientists from the Argonne la-
boratory invented the Oleo Sponge technology. Out-
wardly, the invention resembles ordinary sponges for
washing dishes, but the human eye cannot see the most
important thing: this technology works at the nano-
level. Oxidized metal atoms with complex nanostruc-
tures penetrate the fibers of the sponge, giving it the
ability to effectively combine with oil in water, separat-
ing these liquids. Sponges not only clean water from
oil, they store raw materials. Collected oil can be used
again in production after "squeezing" the sponge. And
the sponge itself can be reused. Collected oil can be
used again in production after "squeezing" the sponge.
And the sponge itself can be reused. This technology,
according to scientists, is safe for the environment un-
like other methods: modern sorbent technologies ab-
sorb oil for a single use, and then the oil-saturated ma-
terials must be disposed of. But the Oleo Sponge
method is environmentally friendly—it doesn't harm
marine life, animals, or the environment in general—a
key advantage over chemical dispersants or incinera-
tion methods used today [7-10].

In addition to water resources, soils are also pol-
luted. The destruction of the upper fertile layer of the
soil, which was formed over centuries, occurs as a re-
sult of explosions of rockets, artillery shells of various
types, high-explosive aerial bombs, drones, shells of
various types of MLRS, "vacuum" bombs, etc. This is
despite the fact that over the past 100 years, domestic
soils have lost about 30% of humus. War accelerates
this process. Soils lose their fertility due to changes in
their physical, chemical, and physicochemical proper-
ties. The explosion of a projectile of any type is the en-
try of a number of toxic compounds into the soil. Ac-
cording to the specialists of the NGO "Ekodiya", during
the detonation of rockets and artillery shells, carbon
monoxide, carbon dioxide, water vapor, nitrous oxide,
nitrogen dioxide, formaldehyde, cyanic acid vapors, ni-
trogen, as well as a large amount of toxic organics are

formed. Soil scientists note a systematic 6-8 times ex-
cess of mercury, zinc and cadmium indicators [11-15].

The purpose of the work. The purpose of the
work is a detailed coverage of the problems of chemical
pollution of Ukrainian ecosystems as a result of the
war.

Results. The explosions pose a serious threat to
marine mammals, which are listed in the Red Book of
Ukraine and protected by many international conven-
tions. For example, all three species of dolphins that
live in the Black Sea are listed in the Red Book, but
dead individuals are increasingly found on the coast.
Recently, inspectors of the National Park "Tuzlov Es-
tuaries" found a dead dolphin with burnt skin - this hap-
pened due to the explosion of an underwater bomb. At
the same time, dead dolphins are found not only on the
Ukrainian coast. A particularly large number of dead
and disoriented dolphins washed ashore was also rec-
orded by scientists in Turkey and Bulgaria this year.
Isolated cases were recorded in the northwestern part of
the Black Sea, that is, in the Romanian and Ukrainian
sectors of this part.

Reuters called the impact of a missile on the Mol-
dovan-flagged tanker Millennial Spirit, which had been
drifting in the Black Sea for more than four months, an
"ecological disaster". The ship was transporting diesel
fuel.

The damage from diesel fuel entering water is no
less than from crude oil spills, although the conse-
quences of both products are similar. The damage from
an oil spill is very dangerous, because the oil covers the
water layer with a thin film that blocks the access of
oxygen to the water. As a result, algae do not receive
enough light to produce oxygen, fish and fry die, which
live and feed almost on the surface of the sea. Even a
minimal oil spill has negative consequences for the en-
vironment. First of all, it is harmful to small organisms
and plankton that float in the water column. It can also
lead to the death of fish, harm oil spills and birds, which
suffer by falling into "oil slicks". Oil tends to sink be-
low the water level and form “clouds" of droplets below
the surface. It is extremely difficult to collect such oil,
and for its disposal sometimes environmentally danger-
ous methods are used, such as, for example, burning.
However, in the conditions of the war, it is now impos-
sible to do even this.
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Fires on the coast

Another problem is that coastal ecosystems are be-
ing destroyed by fires that cannot be extinguished due
to possible shelling - according to preliminary data, the
fire has covered 130 hectares on the Kinburn Spit alone.
Areas of forest ecosystems have been lost, rare species
of animals and unique sand flora have been destroyed
and damaged; birds listed in the Red Book have lost
places suitable for nesting (Fig 2.).

The natural heritage of Ukrainians — national
parks and natural biosphere reserves — also suffers

karfans

1xm >
Fig.1. Oil spill in the Black Sea [16]

from the war. Currently, there is only one national nat-
ural park on the Black Sea and Azov coasts that is not
occupied by the Russians - it is "Tuzlovsky lymani", the
others - "Azov-Syvaskyi" park, "Dzharylgatskyi" and
"Meotida" - are under occupation. These territories
must be protected by the state - inspectors, park em-
ployees must go around the parks to record changes in
the environment, fight poachers, etc., but due to the
war, proper protection is impossible in the occupied ter-
ritories, and in the non-occupied ones - it is weakened,
because there is not enough staff

Fig.2. Centers of fires on the territory of Ukraine. (Source: SaveEcoBot fire map)
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With the onset of spring, the fire-risk period be-
gins and the risk of fires in ecosystems due to shelling
increases. After the snow melts, last year's grass dries
up, as a result of which it can quickly catch fire. In dry
conditions, fires spread instantly and over large areas.
In the territories occupied by Russian troops, the emer-
gency services will not be able to work and eliminate
fires. There are also favorable conditions for the spread
of fires in monoculture pine plantations in the north and
east of Ukraine.

In addition to forests, swamp ecosystems and peat-
lands are common in the north of the country, where
active hostilities are taking place. Most of the peatlands
of Ukraine are drained, and therefore there are favora-
ble conditions for the occurrence of peat fires. Such
fires are difficult to extinguish and, in normal times,
therefore, the continuation of hostilities in the territory
of the northern regions will have serious consequences
for both the environment and people's health. During
the burning of peatlands, such toxic substances as oxide
and carbon dioxide, fine dust with a particle diameter
of 2.5 microns (typical for burning), volatile organic
compounds, which include acrolein and formaldehyde,
are released into the air.

Consequences of fires at industrial facilities

Shelling of industrial facilities and infrastructure
leads to fires, which cause additional pollution of air,
soil and water. Combustion products that enter the air
consist of toxic gases and solid particles. There will
also be significant soil and water contamination at these
sites. Where fire-fighting measures have been carried
out, contamination may include residual fire-fighting
foam.

Risks associated with damage to communications,
enterprises, and other objects that pose an increased en-
vironmental hazard are of particular importance, be-
cause in the absence of control and opportunities to
eliminate negative consequences, these phenomena po-
tentially increase the scale of negative impact.

On February 27, 2022, the Russian military hit an
oil depot inthe Vasylkiv district of the Kyiv region with
a ballistic missile. A fire broke out as a result of the
missile strike. On the territory of the oil depot near the
village of Kryachki, 10 tanks of 2000 m® of gasoline
and diesel fuel caught fire. Similar cases occurred in
Okhtyrka, Luhansk, Chernihiv, Zhytomyr,
Chernyakhiv. March 2022, in the village of Chayki near
Kyiv, a projectile hit a warehouse with polyurethane
foam, which caused a fire in the warehouse and in an
office building adjacent to it. The combustion products
of polyurethane foam cause poisoning of animals and
people, and contribute to the appearance of acid rain.
The danger of acid rain is that it causes burns to plants.
This leads to a decrease in the biomass of agricultural
crops, as well as to the weakening of wild plants and
forest crops. Weakened forests can be quickly attacked
by pests, which in turn contributes to the increase in the
amount of dead wood in the forest and the spread of
fires in ecosystems.

The vast majority of enemy shelling falls on
peaceful territories, fields, settlements and industrial fa-
cilities. During the detonation of rockets and artillery

shells, surrounding soils, wood, turf are oxidized, and a
number of chemical compounds are also formed:

* carbon monoxide

* brown gas

* nitrous oxide

* nitrogen dioxin

* formaldehyde

* a large amount of toxic organic matter.

During the explosion, all substances are com-
pletely oxidized, and the products of the chemical reac-
tion are released into the atmosphere.

Every shelling, every explosion - the soil, water
bodies, and air are contaminated with the remains of the
combustion of fuel materials. These are not just explo-
sives, but also fuel, detonators, so there is contamina-
tion with chemical compounds. First of all, heavy met-
als, lead. Lead compounds accumulate in the soil, in
plants, and also in the human body and negatively af-
fect mental development, the state of the bone system,
and attention. Unfortunately, the lead compounds will
continue to remain in the body, so we will have food
contamination if we continue to try to grow in the fields
where military action is taking place.

Chemical substances used in ammunition and ex-
plosives represent a long list of organic and inorganic
substances, which can be divided into: potentially toxic
elements (PTE), energetic compounds (EC) and chem-
ical warfare agents (CWA). PTEs from war-affected ar-
eas are mainly Pb and its associated contaminants, in-
cluding antimony, chromium, arsenic, mercury, nickel,
zinc, and cadmium. Explosives contain a huge amount
of Pb and Hg, in particular mercury (1) fulminate. Zn,
Cu, Ni, Pb and Cr are used to coat bullets, missiles, gun
barrels and military vehicles. Ba, Sh, and B are weap-
ons charge compounds, and W is a kinetic bomb be-
cause of its high density (19.3 g/cm?).

The Dnipro River is also polluted, in particular be-
cause water supply and water purification systems have
been destroyed in cities where active hostilities are tak-
ing place. Also, people are not only forced to take water
from the natural sources they find, but, unfortunately,
sewage discharges are not cleaned. In particular, dis-
charges from sewage facilities in Vasylivka have been
flowing into the Dnipro for 9 months. This will also
have a negative impact, in particular on the potential
bacteriological pollution of the river. This, first of all,
will concern the lower part of the Dnipro.

On March 14, there was a shelling of the water
treatment facilities of the Vasylivsk Water Supply and
Drainage Works (the village of Verkhnya Krynytsia,
Zaporizhzhia Region). As a result, the building of the
sewage pumping station No. 1, which supplies
wastewater from the city of Vasylivka to the sewage
treatment plant, was destroyed. Return water from the
city now enters the Dnipro without any treatment. Un-
treated discharges contain a large amount of organic
substances, helminth eggs, pathogenic bacteria, sul-
fates, chlorides. Such pollution could lead to large-
scale water blooms in the Dnieper and Black Sea with
the onset of warmer weather.

Marine ecosystems
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A wide range of military activities on land and at
sea threaten Ukraine's marine ecosystems, while vul-
nerable and ecologically sensitive coastal habitats are
directly affected by hostilities. Further research will be
needed to determine the true impact of war on the ecol-
ogy of the Black and Azov Seas, estuaries and wet-
lands, however, as these waters have already experi-
enced a number of stresses from human activities such
as pollution, overfishing, alien species invasions and
climate change. , the consequences of exposure can be
significant.

Violation of natural habitats

War and occupation have resulted in or exacer-
bated damage and disruption to a range of coastal and
marine habitats, many of which are vulnerable or highly
sensitive. However, in most cases it is difficult to deter-
mine the exact impact on populations of specific spe-
cies without field studies. The following examples il-
lustrate the range of threats that war poses to coastal
and marine habitats.

The construction of trenches and fortifications de-
stroys vegetation and increases soil erosion, and gar-
bage and military waste pollute the soil and groundwa-
ter. With the movement of the front line, the line of
physical destruction of natural habitats also shifts, es-
pecially where they are subjected to intense shelling.
An example of this is the ecologically sensitive wet-
lands along the Dnieper estuary in the south of Kherson
Oblast, which were used for fortification by Russia af-
ter its withdrawal from Kherson. In Crimea, according
to reports, important coastal biotopes have been turned
into military training grounds. In addition to physical
destruction, noise pollution has an impact on bird and
mammal species.

The fighting also affected marine habitats. Zmiiny
Island became the site of intense hostilities from Feb-
ruary to July with the use of heavy explosive and incen-
diary weapons. Part of the island and the surrounding
waters were declared a conservation area in 1998, its
terrestrial biodiversity has certainly suffered serious
damage, the impact on the marine ecosystem is more
difficult to assess.

Conclusions. During the detonation of rockets
and artillery shells, a number of chemical compounds
are formed: carbon monoxide (CO), carbon dioxide
(COy), water vapor (H20), brown gas (NO), nitrous ox-
ide (N20), nitrogen dioxide (NO), formaldehyde (
CH0), vapors of cyanic acid (HCN), nitrogen (N>), as
well as a large amount of toxic organic matter, the sur-
rounding soils, wood, turf, structures are oxidized.From
the first days, shelling and bombing of industrial and
energy facilities, burning of forests, blowing up of oil
depots, pollution of the Black and Azov Seas (primarily
due to sinking of ships) were recorded. It will take a
long time to restore the environment. If we talk about
the restoration of forests to grow trees that are dam-
aged, burned, then this is 30-20 years on average. Con-
tamination of soils, for example by chemicals, as a re-
sult of explosions, conducting active hostilities, these
are consequences for decades. The situation is similar
to the restoration of marine ecosystems.
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AHHOTAIUA

CHHTE3UpOBaHbI HOBBIE S-Oy THIIKCaHTOT€HATOMETHIIHAIIKHUIOOPATHI, CTPOSHHE KOTOPBIX JI0Ka3aHO OIpe/e-
JIEHHEM HX JIEMEHTHOTO COCTaBa, (pu3nko-xumMmaeckux cBoiictB u MK-cnekrpockonmeii. M3ydenne mpoTuBo3a-
JTVPHBIX CBOWCTB, CHHTE3UPOBAHHBIX COCMHEHNH, Ha YeThIpeXIIapukoBoi Mammae Tperus (UMT-1) mokazamo
BBICOKYIO TIPOTHBO3aAUPHYIO 3PEKTUBHOCTh S-0yTHUIIKCAHTOT€HATOMETHIIMMETHII- M MOy THI00paToB. BhisiB-
JICHa 3aBHCUMOCTb IPOTHBO3aIUPHBIX CBOMCTB OOpPAaTOB OT /UIMHBI PaJKajiOB, BXOSIIMX B COCTaB OOpPaTHOTO
¢parmeHnTa.

ABSTRACT

New S-butylxanthogenatomethyldialkylborates were synthesized, the structure of which was proved by de-
termining their elemental composition, physicochemical properties, and IR spectroscopy. The study of the extreme
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pressure properties of the synthesized compounds on a four-ball friction machine (ChMT-1) showed a high ex-
treme pressure efficiency of S-butylxanthogenatomethyldimethyl- and dibutylborates. The dependence of the ex-
treme pressure properties of borates on the length of the radicals.
KiroueBble ciioBa: 60paTLI, KCAaHTOI'CHAThI, MIPpUCAJIKH, IPOTUBO3aJUPHBIC CBOP'ICTBa, CMa304YHO€ Macliio
Keywords: borates, xanthates, additives, extreme pressure properties, lubricating oil.

ITocTanoBka npodJema

[Ipou3BO/HBIE THOYTONBHBIX KHCIOT HMPHMCHS-
I0TCS BO MHOTHX OOJNACTSIX HApOJHOTO XO3SHCTBa, B
YACTHOCTH OHH IIMPOKO HCIOJB3YIOTCS B KauecTBe
MPUCATOK K CMA309YHBIM MACJIaM.

Ha coBpeMeHHOM 3Tare pa3BUTHs MallMHOCTPOE-
HUsI 0OJIBIION CIPOC UMEIOT TPAHCMUCCHOHHBIE MACTIa,
HaunOoJiee JCIIeBbIi B MPOU3BOJICTBE KIACC TPAHCMUC-
CHOHHBIX Macell MONy4YaeTCss Ha OCHOBE MEPETOHKH
He(TENPOIYKTOB, OJHAKO 3TH Macjia HCIONb3YHTCS
JIMIIB TIPU HA3KUX HATpy3Kax u Temreparypax. TpaHc-
MHUCCHOHHBIC Macja, HCIONb3yeMble MPH BBICOKHX
TeMIlepaTypax U Harpy3kax CO3/atTcs ¢ 100aBiIeHreM
MAKEeTOB MPUCAIOK, OJHUM U3 KOMIIOHEHTOB KOTOPBIX
SIBJISIFOTCSL TPOTHUBO3IUPHBIC MPUCATIKH.

B OCHOBHOM MPOTHBO3aUPHBIC MPUCAIKH MPE]I-
CTaBJISAIOT COOOW MHOTOCEPHHCTBIE COCIUHCHUS —
KCaHTOTCHATBI, TPUTHOKAPOOHATHI, Cyabdu sl [ 1-5].

B Hacrosiee Bpemst B pecriyOnnke A3zepOaiipkaH
HCIIOJIB3YIOTCS B OCHOBHOM TIAKETHI TPHUCAIOK C M-
IMOPTHBIMU MPOTHUBO3aJUPHBIMU TIpHUCAAKaMH, I10-
OTOMY CHUHTEC3 U NMPUMEHCHUE OTCYCCTBCHHBIX IMPOTH-
BO3aJIMPHBIX IMPHUCAJOK BECbMa aKTyaJICH. ABTOpaMI/I
HacTosiiIeil paboThl CHHTE3UPOBAHBI, HOBBIE 6OPCOIEp-
XKalue KCaHTOTCHAThl, KOTOpble MOIM OBl OBITH
BECbMa MHTEPECHBIMH ITPOYKTaMH B KaueCTBE MPOTH-
BO3aJMPHBIX IPHUCAIOK, 00IANAIONHMX BEICOKIMH MIPO-
THUBO3aIUPHBIMH CBOHCTBAMH.

Bopconeprxanme coesMHEHNs, PEICTaBIAIOT CO-
0011 9KOJIOTHYECKHU YUCTbIE, 0€330JIbHBIE IIPUCAIKHU, KO-
TOpbIe HEe TOKCHYHBI, OTJINYAIOTCS BHICOKOH TepMHYe-
CKOM CTaOMIILHOCTBIO U UCKITIOUHTEIILHOW OMOCTONHKO-
CTBIO, OHHM INMPOKO IPUMEHSIOTCI B MOTOPHBIX,
TPAaHCMUCCHOHHBIX Maciax U cMaskax [6]. Tak, u3-
BECTHa BBICOKO()()EKTHBHASI MPHUCA/IKA TIPEICTABIISIIO-
11ast coboit bopcoeprkaiiee aaKuIpeHOIbHOE OCHOBA-
Hue Mannuxa [7].

ABTOpaMH CHHTE3HUPOBaHBI HOBBIE Oopconepxka-
Iye KCaHTOTeHATHI, (POPMYJIBI:

RO

B— O— CH,SCOC,Hq

i

rae R=CHjs; C4Ho; C7H1s. CoHio

RO

AHaIu3 NoCcJaeHUX HCC/IeI0BAHMIT U MyOIuKa-
i

JIutepaTypHbI 0030p CTaTeil M MATEHTOB IOKa-
3BIBAET, YTO Hanboee 3 HEKTUBHBIMH IIPOTHBO3IUP-

HBIMH TIPHCaJKaMHU SIBIISIFOTCSI CEPOCOJIEpIKAIINE CO-
€IMHEeHUs], OJTHAKO HE MEHEee HHTEPECHBI KaK ITPUCaIKU
K MacJlaM 1 6opcojieprKalue COeTMHEHUS.

BoiesieHne HepelIeHHBIX paHee YacTeil 00mei
npoodIeMbl

MHOro4HCIeHHbIe PabOThI, MOCBSIICHHBIC CHH-
Te3y HOBBIX OPraHMYECKUX COEJMHEHUH M MCCIeoBa-
HUIO UX B KauecTBE NPHUCATOK K CMa304YHBIM Maciam
MOKAa3bIBAIOT, YTO J0 HACTOSIIIETO BPEMEHH HE paspa-
0oTaHa CTpOIHAsI TEOPUs CHHTE3a MPHCAIOK, OTBEYAI0-
[IMX ONpeeJICHHBIM TPEOOBAHHUAM K CMa30YHBIM Mac-
JIaM SKOJIOTUYECKH YHCTBIX, OTIMYAIOIINXCS OUOCTOM-
KOCTBIO M TEPMHYECKON CTaOMILHOCTRIO [§].

ean ctaTbn

Llenp10 HACTOSIIMX MCCIIEJOBAHNUH, SIBIISIETCS ITPO-
JIOJDKeHne paboT, B 00JaCTH CHHTE3a HOBBIX COEIMHE-
HUIA, COJIepIKaIllX B CBOEM COCTaBE IreTepoaToMbl B u
S, Tak KaKk aHamu3 paboT B 00JACTH CHHTE3a MPHUCAIOK
K CMa304YHbIM Macjia II0Ka3bIBaCT 4TO, OHHU MOIJIN 6])1
o0yiafiaTh  BBICOKUMH  TPOTHBO33JAWPHBIMH  CBOW-
CTBaMH, a TaK)KC BbISABJICHUE BJIIMAHUA JJIMHBI paguKajia
B OopaTHOM (hparMeHTE Ha MPOTUBO3AJAUPHBIC CBOM-
CTBa.

N3n0xenne 0CHOBHOTO MaTepHajia

[Ipomomxkas ucciaenoBaHus B OOJAacTH CHHTE3a
cepo-00p comepKaIX COeIMHEHHUH ¢ [IeIIbI0 YBennye-
HUSI acCOPTHMEHTa IPOTHBO3aJUPHBIX NPHCANOK K
CMa304YHBIM MacllaM CHHTE3HUpPOBaHbI Oopconepkalye
KCaHTOTCHATBHI.

S-ByTOKCHKCaHTOr€HETOMETHII I ATIKHIIOOPATHI
OBLIM CHHTE3UPOBAHBI C IPUMEHEHHEM B KaUeCTBE UC-
XOJHBIX PEareHTOB AUATKHIOOPATOB M THIPOKCHMETH-
70BOr0 3(upa Oy THIKCAHTOTCHOBOM KUCIIOTHL.

JuankunOopaTsl TMONTyYeHBl B3aUMOJICHCTBHEM
OGOpPHOI KHCIIOTHI CO CIIUPTAMHU:

HO\

B—OH + ROH —>»

/

HO R—O

R—O

B— OH

/

I'ne, R=CHs; C4Hg; C7H1s; CoHuo

Peaknuu mpoBommin B KOO CHAOXKEHHOH JIO-
Bymkoi Jlun-Crapka npu Temmeparype 75-80°C B Te-
YyeHue 7 4acoB.

TunpokcumeTmnoBeId 3¢up OyTHIKCaHTOT€HATA
NOTyYajdd B3aHMOJEHCTBHEM OyTHJIKCAaHTOI€HATa C
(hopmanrHOM B KHCTOM cpene [9].

HCI
C4H90T.|‘,SK + CHy0 ——— C,HgOGSCH,0H

S S
Cxema peakiuu MOy YCHHUSI S-

OyTHIIKCAaHTOT€HaTOMETHITNAIKIIIOOPATOB MIPEACTAB-
JIeHA HUKE:
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RO
C4Hgo|c|:SCH20H + B— OH

S
rae R=CHjs; C4Hg; C7H1s5; CoHig

RO

RO

—> B— O— CH,SCOC,Hg

/

RO S

[Mony4enune S-OyTHIIKCAHTOr€HATOMETHI IOy THIIOOpaTa

HyeC4O C4HyO
B—OH + C4HyOCSCH,OH —* B—O— CH,SCOC,Hqg
/
HyeC4O S C4HoO S
K 26,1t (0,15 monp) quOyTunbopara, 1oOaBIsIM  CBOWCTB, JJIEMEHTHOrO aHaimusa, a Ttakke HK-

27r (0,15 Monb) THAPOKCUMETHIIOYTUIIKCAHTOTEHATA,
100 M1 meTposeiiHoro 3¢upa U 2T TOITYONCYIb(POKKC-
JIOTHI B Ka4eCTBE KaTain3aTopa. PeakiumoHHyIO cMech
nepeMenmBaiy npu 50°C B TeueHue S5 yacos.
AHaNOTUYHO MOIYyYEeH
OyTHUIIKCAHTOT€HATOMETHIITUMETHII00pAT:

H,CO \

B—O— CH28COC4H9

S-

H3CO S
S-0yTHIIKCAaHTOTEHATOMETHILINT €N TUIIO0PAT:
H4.5C;0

B—O— CH28COC4H9

N
/

H5C;O S
U S-Oy TMJIKCaHTOT€HATOMETHIITUHOHUIIOOPAT:

N
/

CocTaB U CTpoeHHE CHHTE3UPOBAHHBIX COCIUHE-

HMI JOKa3aHBl M3YYeHHMEM HX (DH3HKO-XMMHYECKHX
60J-ab2 No2

B—O— CH28COC4H9

o 2

’

|
|

2m.7§>

2282277\

2959,15\ -
2872,61 =

2933,07

-10

CIIEKTPOCKOIIHEH.

DH3MKO-XMMUYECKHE TTOKA3aTeNN U 3JIEMEHTHBIH
COCTaB CHHTE3UPOBAHHBIX COCIMHEHUI:

S-ByTHIKCaHTOreHaTOMEeTHIIMMETIIIO0PAT:

n20— 1.4990; d2° - 1.0335; MRp naiin. — 95.4;
MRp BbIu. — 94.6

C1404S,BHyg: Haiineno, %: C —49.85; S — 18.89;
H-8.74

Beraucneno, %: C —50.00; S - 19.07; H — 8.69

S-ByTHiIKcaHTOreHaTOMeTH/IAMT eNITUI00pAT:

n20— 1.4348; d2° - 0.8860; MRp naiin. — 75.9;
MRp BbI4. — 76.0

C2004S,BH41: Haiineno, C — 57.29; S — 15.12; H
-9.65

Brraucieno, %: C —57.13; S—15.25; H-9.83

S-ByTHiIKCcaHTOreHATOMETHIAMHOHWIIOOPAT:

n3— 1.4450; d3° — 0.8882; MRp naiin. — 94.05;
MRp BbI4. — 94.3

C2404SZBH49: Haiineno, %: C — 60.28; S-— 13.31;
H-10.27

Brraucieno, %: C —60.49; S —13.46; H - 10.36

UK-cnektper cuarel Ha WK-cnekrpodoromerpe
SPECORD-75 IR, ¢upmsr Kapn-Ileiic (I'/IP) ¢ wuc-
none3oBarnem mpusm Kbr, NaCl u Lif B oGmactu
4000+400cm™.

1715,80

e e e e e

146447
685,52

1745,01

3000 2500

2000 1500

Bonnoaoe uucno (cm-1)
Puc. UK-cnexmp S-6ymunxcanmozenamomemunoubymuiboopama
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B UK cnektpe mojoca MOTJIOLIEHUS CBSI3U Vc-s
HaXOIUTCS B 001aCTH 665 cM-1, a ITOI0CHI TOTJIOIICHUS
BaJIEHTHBIX KoyieOanuii cBszeir C-O u B-O nabmoma-
eTcs Mexay obmactamu 1046 u 1232 cm-1. TTomoca no-
IJIOIIEHNs BaJIEHTHBIX KoJieOannii cBs3u CH3C Haxo-
nurcs B obmacta 1379 cm-1.

[IpoTuBO3aMMpHEIC CBOWCTBA OBLTH MCCIICIOBAHEI
Ha 4YeTblpéximapukoBoi MammHe TpeHus (UMT-1) no
I'OCT 9490-75 Ha cranpHbIx mapax HIX-15 nuamer-
poM 12,7 MM U CKOPOCTBIO BpAIlIEHUS] BEPXHETO IIapa
1420 o6/muH.

OLEHOYHBIMH TIOKa3aTeIIMH ObUTM HMHJICKC 3a-
mupa (U3, H), kputnueckas varpyska (Px, H), Harpyska
ceapuBanusi (Pc, H).

CHHTE3UPOBaHHEIC COSAMHEHIS UCCIICIOBAITUCH B
5%-Hoii KOHTICHTpaluy B aBUarimoHHOM Maciie MC-20,
MOJTyYCHHBIC PE3yJIbTaThl MPEJCTABICHB B TaOIHIIC,
TaM TIPUBOJATCS TAKXKE PE3YIbTATHI UCIIBITAHUH, B3sI-
TOW JIJIs1 CpPAaBHEHHUSI M3BECTHOU MMPOTHUBO3aTUPHON MTPH-
canku JI3-23k, 1 6a30BOro aBHalioHHOro Macyia MC-
20.

Tabmuia
ITpoTuBO3aMpHBIE CBOMCTBA
Konnentpanus o 'OCT 9490-75
CoenvHeHUs 00pasIioB B Wnpexc | Kputnueckast | Harpyska
macie, % 3a]1pa, Harpy3ka, | CBapHBaHUS,
U, H P, H P, H
Macno MC-20 - 330 794 1568
S-ByTtunkcanToreHaTOMETHIIMMETHIIO0pAT
H,CO
B— O— CH,SCOC,Hq 5 637 1120 3550
H,;CO S
S-bytunkcantoreHaroMeTHIANOY THIOOPAT
HoC4O \
HoeC40O S
S-ByTHnkcaHTOreHaTOMEe T IUT eI THIITHIIO0pAT
B—O— CHZST|J004H9 5 416 784 1960
H1SC7O/ S
S-ByTunkcaHTOreHaTOMETHIIIMHOHUIIOOpAT
B— O— CH,SCOC,H, 5 387 784 1960
iC3H70CS - CH, - CH, - SCOC3H7-i
s S 5 519 1000 3550
Orunenbucauusonponuikcanrorenatr  (J13-23k)
(7151 cpaBHEHHST)

Kak cienyer u3 pe3yapTaToB UCIIBITAHUS, CHHTE-
3MPOBaHHBIE COCIMHEHNUS 110 IPOTUBO3aUPHBIM CBOH-
CTBaM 3HAYUTEIBHO MPEBOCXOMAAT IO BCEM IIOKa3aTe-
M MuHepaipHoe Macio MC-20. S-ByrtuikcanTore-
HAaTOIMMETWI- U OUOYyTUIOOpaTHl MPEBOCXOMAT IO
MIPOTHBO3AIMPHBIM CBOMCTBAM Takke mprcanky JI3-
23K, B3ATYIO JUI CPaBHEHUS, OHAKO S-OyTHIIKCAHTO-
TeHATOAUTENTIII- M TUHOHUIOOPATHl HECKOJIBKO YCTY-
HaroT €l Mo JaHHBIM CBOMCTBaM. MexaHn3M AEeHCTBUSA
CHHTE3UPOBAHHBIX COCIMHEHUI MOYKHO OOBSCHHUTD 00-
MIETIPUHATEIMI B3TJIIaMHA Ha MEXaHHW3M CMa3bIBaIO-
IIEeTO ACHCTBHS KCAHTOT€HATOB, B COCTABE COCAMHCHHI
nmMeetcs | momspHast TnokapooruiasHas C(S) u 1 cymb-
¢bunHas cepsl, 6Iaromaps KOTOPHIM MOJICKYIIBI COSM-
HEHMH JIETKO afcOpOMpYIOTCS, HA MOBEPXHOCTH Me-
Taua, a 3aTeM IO JEHCTBHEM TeMIepaTyphl Ha I0-
BEPXHOCTH MeTaa MIPOHUCXOJTUT nporecc

XeMOCOpOIIMN B pe3ylibTate 00pa3yercsl 3alMTHBIN
CJIOH, COCTOAIMIA W3 CYIb(QHUIOB METaja, C APYTOi
CTOPOHBI AJIEMEHT OOpa HaXOSIIUIACS B KpUCTAILIHYE-
cKkoif u amop¢Hoi popme obmagaeT GOIBIIONH TBEPIO-
CTBIO, TIPH OTIPEJETICHHON TEeMIIepaType ero KpUCTa-
JMYecKas peleTKa pa3pyiaeTcs 1 Ha METaJUINIeCKON
MTOBEPXHOCTH 00pa3yeTcs TBEPIBIA 3aIIUTHBIN CIIOM.
W3 geThIpex CHHTE3NPOBAaHHBIX COSIMHEHN Hanboee
BBICOKMMH TIPOTHBO3aJUPHBIMA CBOWCTBaMH 007a-
JAtOT S-OyTHIKCAaHTOTEHATOMETHIIIUMETIII- U JTUOY-
THI0OpATHI, COMEpKAIe KOPOTKHE PaIuKaibel B 00-
paTHOM (hparMeHTe, YTO CIIOCOOCTBYeT Oojiee KOM-
MAKTHOW afacopOIiy COeNMHEHUH Ha METaJDTHYeCKON
MTOBEPXHOCTH, MPUBOSIICH KaK H3BECTHO K 00pa3zoBa-
HUIO OOJIee MPOYHOTO 3aLUTHOTO CIIOSL.
BbiBOABI M Npe/I0KEHUS
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CuHTe3MpOBaHbI paHee HE ONMMCAHHBIE B JIUTEPA-
Type  S-OyTHIIKCAHTOT€HAaTOMETHIINAKIIIOOPATEI,
CTPYKTypa KOTOPHIX JOKa3aHO U3YUYCHHEM UX IIEMEHT-
HOTO COCTaBa, (DYM3UKO-XUMHUYCCKHX CBOWCTB U UMK
CHEKTPOCKOIIHH.

[Toka3zana ux BBICOKasi IPOTUBO3aIUPHAsS dPPeK-
THUBHOCTb.

BrisiBieHa  3aBHCHMOCTH  ITPOTHBO33MPHBIX
CBOWCTB OT JUTMHBI pa/INKAJIOB, BXOSIINX B COCTaB 00-
patHOro (parMeHTa COeTMHEHHH.

Y4uuThIBasi BEICOKYIO MPOTHBO3THPHYIO hdek-
TUBHOCTb JIBYX COCIMHEHUI — S-OyTHIIKCAHTOTEHATO-
METUIIMMETHII- U JUOYTHIO0PATOB UX MOYKHO PEKO-
MEHJIOBaTh JISl CO3JIaHUSI TPAHCMHUCCHOHHBIX Macell
MIPUMEHSEMBIX B KOPOOKax repenad M APYrux Mexa-
HU3MaXx [IPH BBICOKMX HArpy3Kax U CKOPOCTSIX.
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ABSTRACT

The study’s aim was to do identification, analysis, classification, and comparison of English and Hebrew
metaphors with the words bread and milk (MBM) as important ingredients of people’s nutrition from a conceptual
perspective. In the background of the English bread metaphor investigation, the milk metaphor has not been studied
in two languages. The pilot and limited study corpus consist of 54 MBM (34 English and 20 Hebrew) including
various forms of figurative language. Three tables (full, partial equivalents, and ethnocultural metaphors in every
language) presented the work results. The investigation of English and Hebrew bread metaphors confirms their
meta-conceptual status. Between numerous symbolic meanings, the key bread meaning is urgent physical person's
needs, food, and life. Bread is a dichotomy symbol of wealth, plenty vis hunger, poverty, and in a modern exten-
sion, it symbolizes providing for the family and making money. Checking the diverse sources of English and
Hebrew MBM proves that Tanakh and the New Testament are the eldest and most important sources of equivalent
and ethnocultural ones. These metaphors featured philosophical meaning, and a high level of symbolization and
conceptualization, while the late metaphors characterized practical, pragmatical, or even cynic connotations. He-
brew milk metaphors are the concept of pleasure and enjoyment, while English ones demonstrated the negative
connotations and inferior status of milk in opposition to bread. Because of meaning diversity, ethnocultural meta-
phors cannot be organized in microsystems.

Keywords: English, Hebrew, bread, milk, metaphors, figurative language, Tanakh, Bible, lingua culture.

Introduction Eating and drinking as vital needs
and universal primal and basic activities (Gannon,
2002) according to Maslow’s hierarchy of needs, are
the English, andHebrew figurative language sources.
Food as an engine and source of metaphorical meanings
that permeates our life (Newman, 1997; Korthals,
2008; Kay, 2016), reflects the material and spiritual
culture in the language.

Our global world requires interacting with differ-
ent cultures together (Arasaratnam, 2013:48). Since the
20th-century phraseology research concludes that idi-
oms are effective instruments of communication conse-
quently, must acquire metaphoric competence in sec-
ond language learning and teaching as a part of gram-
matical, textual sociolinguistic ~ competence
(Littlemore& Low, 2006:268). This is a reason to ana-
lyze and compare MBM in English and Hebrew, unre-
lated and structurally distant languages, which are Is-
rael's most popular modern languages.

Figurative language uses words in a way that de-
viates from their conventionally accepted definitions in
order to convey a more complicated meaning or height-
ened effect (Figure of speech), to model the language
world picture, and to build a communication algorithm
and a metaphor is a figure of speech in which a word or
phrase literally denoting one kind of object or idea is
used in place of another to suggest a likeness or analogy
between them( Definition of Metaphor).

The paper is made in the framework of conceptu-
alization(Lakoff &Johnson, 1980: 1), Cultural Linguis-
tics explores the relationship between a language and
the nonlinguistic cultural behavior of the people who

speak that language( Ethnolinguistics ), and the multi-
lingual approach (Piirainen, 2012:62).

The Lakoff theory claimed that conceptual meta-
phor is a universal process of human thinking reflected
in language structures and leads to the interaction of
two cognitive structures or areas: the source domain
and the target domain with complicated links between
them and the essence of metaphor is understanding and
experiencing one kind of thing in terms of another.

Differences in metaphors are the result of natural,
geographical, social, economic, and cultural differ-
ences as well as thinking modes.

In recent decades, a large number of linguistic re-
search focuses on food concepts and food metaphors in
different languages.

An important contribution to the Intensive devel-
opment of food metaphors in European and non-Euro-
pean studies contributed works on English(Pinnavaia,
2010, 2018); Russian (Pomarolli, 2021); Mandarin and
Shanghainese(Ye, 2010), Portuguese (Monteiro, 2011,
Martins, 2015; Moore, 2017). In addition, there are
studies comparing food metaphors in English with an-
other language e.g. French, German, and Spanish
(Pinavaia, 2015); Romanian (lonesco, 2017); Croatian
(Majic, 2017); Spanish (Negro, 2019), and Hebrew (Ki-
gel, 2022b, furthering).

Bread is the focus of special studies e.g., in Rus-
sian, English, and Italian (Yurina, et al, 2017); Portu-
guese, Spanish, and Chinese(Monteiro et al., 2018).
The bread biblical symbolism in Russian and Italian
languages is a theme of the special paper(Yurina &
Pomarolli, 2017).


https://orcid.org/0000-0002-4136-4711
https://doi.org/10.5281/zenodo.7811499
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The conclusions of six languages research prove
that bread is archetypal or meta symbol of life, food-
stuff, means of subsistence, prosperity, and abundance,
material wealth, the unity of labor, and its results in op-
position to poverty, and misery. Bread metaphors re-
mind us that humans require a combination of physical
and spiritual needs for well-being.

Bread baked from flour and rich in carbohydrates,
combined in one product animal and vegetable energy
has been an important part of many cultures' diets, a
basic food product that is common almost all over the
world since the dawn of human civilization(Bread). It
exists in every home (especially in the West, Africa,
and Asia - typically rice), and plays an essential role in
both religious rituals and secular culture.

Milk is a white liquid food produced by the mam-
mary glands of mammals and is the primary source of
nutrition for breastfed human infants) before they are
able to digest solid food (Van Winckel, et al., 2011).
The English bread metaphor has been the focus of
scholarly attention, but the milk metaphor has not been
studied either in connection with the bread metaphor or
specifically. The purpose of the study is to compare the
metaphors of bread and milk in English and Hebrew as
important ingredients in human nutrition from a con-
ceptual point of view and to fill a gap in the research on
milk metaphors in English and Hebrew.

The results should be relevant for comparative and
contrastive linguistics, psycholinguistics, lexicology,
cognitive linguistics, ethnolinguistics, and intercultural
communication theory. In practice, the results and con-
clusions of the work can be useful in compiling new
and reissuing existing explanatory and phraseological
English-Hebrew dictionaries, paremiological and phra-
seological corpora, in textbooks, and can also be used
in teaching English as a foreign language, L2 classes,
interpretation, human and automatic translation.

Materials and Methods

The study’s aim is to compare English and He-
brew bread and milk metaphors as the important ingre-
dients of people’s nutrition from a conceptual perspec-
tive.

The study corpus comprises 117 metaphors (74
English and 43 Hebrew) with the words bread and milk.

The figurative metaphors corpus is a pilot and as
complete as the possible version that comprises idioms,
set expressions, phraseological units, and paremiologi-
cal units as proverbs, maxims, and sayings collected
from electronic explanatory and phraseological diction-
aries, token searches on the Internet.

Below is the applicated procedure: definition of
words, the gathering of metaphors in the above sources;
listing the bread and milk metaphors of each language,
and the equivalents emphasizing making comparing.
Partial equivalents were noted and ethnocultural meta-
phors were analyzed separately for each language. The
systematics results were presented in five tables up-
build on the classification principles of English and He-
brew metaphors with an edible plant (Kigel, 2022).

Then the national-cultural comments and conceptual
metaphors were formulated.

3. Results

The study results are presented in Table 1 and Ta-
ble 2. The study corpus is 54 metaphors(34 English and
20 Hebrew) with the words bread and milk. This is a
pilot version that comprises idioms, set expressions,
phraseological units, and paremiological units as prov-
erbs, maxims, and sayings collected from electronic ex-
planatory and phraseological dictionaries, and token
searches on the Internet.

Below is the investigation procedure: definition of
words, gathering of metaphors in the above sources,
and classifying the bread and milk metaphors of each
language. The full and partial equivalents were noted
and ethnocultural metaphors were analyzed separately
for each language and the systematics results were pre-
sented in three tables upbuild on the classification prin-
ciples of English and Hebrew metaphors with an edible
plant (Kigel, 2022b). Then the national-cultural com-
ments and conceptual metaphors were formulated.

3. Results

The study results are presented in Table 1 and Ta-
ble 2a and 2b.

Discussion

English and Hebrew Equivalents of Bread and
Milk Metaphors

In total, the corpus consists of 54 metaphors -34
English and 20 Hebrew metaphors and besides the total
number of English metaphors is more than Hebrew
ones. In English, the number of bread metaphors is
twice as much as milk ones (23 bread and 11 milk); in
Hebrew their number is almost equal (11 bread and 9
milk), indicating the value of these products in the nu-
trition and language.

12 English and Hebrew metaphors are full or par-
tial equivalents. A variety of metaphors sources are Ro-
man satire, a French saying, and Greek myth (Milky
Way Galaxy) but the main one is the Tanakh or He-
brew Bible (Carr, 2011), the canonical collection of
ancient religious Hebrew writings by the Israelites, the
main sacred book of Judaism, written in Hebrew and
partially in Aramaic that was compiled in 450 BCE
(Tov, 2008).

According to Pinnavaia(2010; 71-72), bread, the
most idiomatically productive le and me, represents
survival, livelihood, and has been the archetypal sym-
bol of food since the beginnings of Western literature,
and especially since the translations of the Bible into
European languages

The investigation of English and Hebrew bread
metaphors confirms the symbolic meaning of bread as
an expression of the most urgent physical person's
needs (bread and water- the most minimal meal, 2% or?
yn? oo (narrow bread and pressed water). Both physi-
cal and spiritual needs are vital for the human being
(man does not live by bread alone, bread and circuses).
Bread, as a metaphor, becomes a vehicle of transition
from grain to spiritual life (Ledwon, 2017) that con-
cord with other language studies spoken above.
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Table 1.

English and Hebrew Equivalents of Bread and Milk Metaphors

Hebrew

English

293V i oo X anb
Narrow bread and pressed
water
A meager diet that is barely
enough to sustain life

bread and water
the most minimal meal

78 7777 1735 07757 oy 8D
1 0°127, 3 PI0D

Man does not live by bread alone
people have spiritual as well as physical needs

Bread and circuses
gaining public approval through superficial means such as diversion and

2y oo

distraction to hide fundamental flaws in society
Jubanellis, a Roman poet and satirist 1st century BC

27 272 72 D07 09 DY P mow
NN
N P9, no7p

Cast one’s bread upon the waters
good behavior will be rewarded

o7 12
The Bread House Bethlehem

W3 90, 7" P, 0™ 10D,

Jerusalem
77" 25, T 2109

A city on Mount Hebron in the Judean Mountains, about 10 km south of

Let them eat cake
DA 12980 D770 1N ON

lution

disregard or cynical attitude to the starving people
Marie Antoinette phrase, the last Queen of France before the French revo-

Y371 257 N3 PN

Py 3% 23707 Land of Israel

land of milk and honey

The modern extension: prosperity and abundance

2577 523w | The Milky Way

the galaxy that includes our Solar System

WA NG, 357 KD
No meat, no milk (without a
clear character)

Milk toast

a meek, submissive, or timid person

VI 257 5V 792

No use crying over spilled milk (complain or regret something that has al-
ready happened if you can’t change it)

arn 250705 710 Nupe 00

Why buy a cow when (the) milk is free?

JINDIZ 07 737 5 5911 700 o

Bread always falls on the buttered side
things have a tendency to go completely wrong

The name of the city of an% nva, Bethlehem (The
Bread House in literal translation) needs special com-
mentary. Bethlehem is a city south of Jerusalem, on the
border of the Judean Desert, mentioned in the Book of
Ruth that is read in synagogue on the Shavuot holiday
which describes how Naomi from the Elimelech family
and her daughter-in-law Ruth turned on widowed and
destitute. Naomi decides to return to Bethlehem and her
daughter-in-law Ruth goes with her, and they live as
widows in Bethlehem. Eventually, Ruth becomes the
great-grandmother of King David the greatest king in
the history of Israel who moved the capital of Israel to
Jerusalem (nw n%ea2). This city is also mentioned in the
New Testament and the Church of the Nativity located
now in Bethlehem was built on the hill which in Chris-
tian beliefs is the birthplace of Jesus. The Old Testa-
ment (the first division of the Christian biblical canon,
based primarily upon the Tanakh, or Hebrew Bible -
Bandstra, 2004), together with the New Testament
(collection of Christian texts originally written in the
Koine Greek language and discusses Jesus, and early
Christianity - Jones, 2000) is a Christian Bible, consid-
ered holy scripture by Christians.

The well-known and widespread metaphor a land
flowing with milk and honey (land of milk and honey),
371 357 nar 7N is a Tanakh metaphorical name of the
Land of Israel, the Promised Land, in which the Al-
mighty promised to lead the Jewish people, with a hy-
perbolic description of its richness, abundance, and fer-
tility (Cohen).

About two years after the Israelites left Egypt and
wandered in the wilderness, Moses prepared to enter
the land of Canaan and sent a leader from each tribe to
inspect this land. After forty days, spies returned to the
Israelites in the desert, and eight men carried a very
large grape bunch on a pole. “And they said: We have
come to the land to which you sent us and it flowing
with milk and honey.” The modern extension of this
metaphor means abundance, prosperity, and serenity,
and has even a humoristic connotation: unattainable
carefree life.

The idioms 7222 ¥7,3257 &7 (without a clear charac-
ter) and milk toast (a meek, submissive, or timid) are
personal characteristics and partial semantic equiva-
lents in meaning, lexica, and syntax.


https://he.wikisource.org/wiki/%D7%99%D7%A9%D7%A2%D7%99%D7%94%D7%95_%D7%9C_%D7%9B
https://he.wikisource.org/wiki/%D7%93%D7%91%D7%A8%D7%99%D7%9D_%D7%97
https://he.wikisource.org/wiki/%D7%A7%D7%98%D7%92%D7%95%D7%A8%D7%99%D7%94:%D7%93%D7%91%D7%A8%D7%99%D7%9D_%D7%97_%D7%92
https://he.wikipedia.org/wiki/%D7%9E%D7%92%D7%99%D7%9C%D7%AA_%D7%A7%D7%94%D7%9C%D7%AA
https://he.wikipedia.org/wiki/%D7%9E%D7%92%D7%99%D7%9C%D7%AA_%D7%A7%D7%94%D7%9C%D7%AA
https://he.wikipedia.org/wiki/%D7%9E%D7%92%D7%99%D7%9C%D7%AA_%D7%A7%D7%94%D7%9C%D7%AA
https://he.wikisource.org/wiki/%D7%A7%D7%94%D7%9C%D7%AA_%D7%99%D7%90/%D7%A0%D7%99%D7%A7%D7%95%D7%93
https://he.wikipedia.org/wiki/%D7%A1%D7%A4%D7%A8_%D7%91%D7%A8%D7%90%D7%A9%D7%99%D7%AA
https://he.wikisource.org/wiki/%D7%91%D7%A8%D7%90%D7%A9%D7%99%D7%AA_%D7%9C%D7%94/%D7%A0%D7%99%D7%A7%D7%95%D7%93
https://he.wikisource.org/wiki/%D7%91%D7%A8%D7%90%D7%A9%D7%99%D7%AA_%D7%9C%D7%94_%D7%99%D7%98
https://he.wikisource.org/wiki/%D7%91%D7%A8%D7%90%D7%A9%D7%99%D7%AA_%D7%9C%D7%94_%D7%99%D7%98
https://he.wikisource.org/wiki/%D7%91%D7%A8%D7%90%D7%A9%D7%99%D7%AA_%D7%9C%D7%94_%D7%99%D7%98
https://he.wikisource.org/wiki/%D7%91%D7%A8%D7%90%D7%A9%D7%99%D7%AA_%D7%9E%D7%97/%D7%A0%D7%99%D7%A7%D7%95%D7%93
https://he.wikisource.org/wiki/%D7%91%D7%A8%D7%90%D7%A9%D7%99%D7%AA_%D7%9E%D7%97_%D7%96
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Hebrew and English Ethnocultural Bread and
Milk Metaphors

Ethnocultural metaphors result from different liv-
ing environments, material, and spiritual cultures,
thinking modes, and the values of the culture itself
(Gannon, 2002: 3).

N7 12 a5 % i7(the one who brings bread out of
the land) is a blessing that religious Jewish tell until eat-
ing (Ben Ami, 2015). Generally, this complicated
global metaphor consisted of some small metaphors is
an expression of deep gratitude for the food for a living,
which makes it possible to function, it is a recognition
that food, the human body, and the land are given by
the hands of the creator and under his care. Brings bread
is a metaphor for the Creator, bread is a symbol of food,
and bread out of the land is a symbol of the complicated
bread production process that begins from wheat culti-
vation and depends on nature (Creator).

»21y;7 o7Xthe bread of poverty, matzah) is unleav-
ened bread eaten on the days of the Passover holiday.

Since the Israelites left Egypt in a big hurry, the bread
dough did not have time to rise and they ate matzah,
processed from only two ingredients - flour and water.
Matzah eating for seven days is a symbolic reminder of
the exodus from Egyptian slavery and the transition to
a free life.

The Tanakh proverb o775 y32 178 7213 (works
his land will be fed bread) is the conceptual metaphor
for the results of human efforts: to enjoy the fruits of
his work is promised to the farmer who cared for his
field, seedlings, plantings, watering. Hebrew bread
conception is in line with these ones in other languages
(Monteiro et al., 2018; Yurina & Pomarolli, 2017).

Milk metaphors in Hebrew are connected to pleas-
ure, enjoyment(nwam nar yx, land of milk and honey),
and also with youngness, inexperience ( »v 257 17 ©”
a»now7, he has milk on his lips; 257 79°v, a drop of
milk, child, the mother, and the family consultation).

Table 2a.

Hebrew Ethnocultural Bread and Milk Metaphors

The one who brings bread out of the land

canceled by another blessing.

One of the most important and famous blessings is exempt from other blessings, but its obligation cannot be

290N PINT 12 070 X0

Works his land will be fed bread

Guaranteed the fruits of the man invested his efforts, the means to advance any cause

XY P10D, 20 99Wn 0770 33w DTN 7319

Poor bread
A matzah pastry eaten on Seder night, Judaism

3,10 0°127 nvn an®

The outside bread A total of twelve challahs made of semolina were placed in two sets on the table.

MY “D02W N NWID 2797 4770

Basic livelihood, sufficient for a person's living; an essential permanent thing

T9n T2/ TN AW 20T 3570

A person who utters good, pleasant things, it's fun to hear them.

N T QWA VW 2ws nan 35 w37

Milk slot
Cheese block

257 7

He has milk on his lips
Youngness, inexperience

a7nowT 5y 35 15 v

A milk drop

a network of medical consultation points for the health of the child, the mother and the family

257 ndw

English Ethnocultural Bread and Milk Metaphors

In two languages, exist the connection of bread as
a symbol of food and life - human existence - the Cre-
ator. While the blessing(77x7 72 a7 &°¥12:he one that
brings the bread )is the gratitude of the eater to the Cre-
ator, in Christian prayer, Jesus himself begs from Lord
“Give us this day our daily bread” (Matthew 6:11;
Luke 11:3).

This important English bread metaphor and a
number of others (holy bread; bread and wine; | have
broken the staff of your bread) are connected to the
Christian Bible. Holy bread, sacramental bread, and
communion bread are metaphors of Jesus's body and
blood used in the Eucharist Christian ritual that is
linked to the Last Supper (Eucharist) when Jesus

blessed bread, broke it, and said to the disciples “Take,
eat; this is My body” (Matthew 26:17-29). The meta-
phor to break the staff of your bread, to break bread is
a symbol of welcome, of openness, a gesture signifying
peace (Leviticus 26:70) and its modern nonreligious
expansion - have a meal, eat, friendliness and informal-
ity.

In many English metaphors bread is a concept of
living, wellness, and money (breadwinner; bring home
bread and butter, heavy bread) and the absence of
bread means poverty(below the breadline, take the
bread out from people's mouths).

We found the source domain and the target do-
mains:

bread - hospitality (a bread-and-butter letter);


https://he.wikisource.org/wiki/%D7%9E%D7%A9%D7%9C%D7%99_%D7%99%D7%91
https://he.wikisource.org/wiki/%D7%A7%D7%98%D7%92%D7%95%D7%A8%D7%99%D7%94:%D7%9E%D7%A9%D7%9C%D7%99_%D7%99%D7%91_%D7%99%D7%90
https://he.wikipedia.org/wiki/%D7%A4%D7%A8%D7%A9%D7%AA_%D7%AA%D7%A8%D7%95%D7%9E%D7%94
https://he.wikipedia.org/wiki/%D7%A1%D7%A4%D7%A8_%D7%A9%D7%9E%D7%95%D7%AA
https://he.wikisource.org/wiki/%D7%A9%D7%99%D7%A8_%D7%94%D7%A9%D7%99%D7%A8%D7%99%D7%9D_%D7%93_%D7%99%D7%90
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bread - advantages, benefits(to have bread but-
tered on both sides; know on which side your bread is
buttered; bread always falls on the buttered side (pes-
simistic connotation); the best thing since sliced bread).

An unexpecting source of the idiom breadcrumb
navigation or a list of items used as navigation aids on
a computer interface is a German fairy tale about Han-
sel and Gretel, in which the eponymous characters
came back home on a trail of breadcrumbs.

Shakespeare's expression of 16" century milk of
human kindness (kindness, compassion) is the only

milk metaphor with meliorative connotation and the
rest are exceptionally negative:

milk - not practical (it's no good/use crying over
spilled milk; milk the bull / the pigeon/ the ram /a duck,
milk dry).

milk - uncomfortable (be like a fly in milk);

milk - tasteless, contentless (milk and water);

milk — dishonest (to bring home the milk), its an
antonym to bring home bread and butter that has a pos-
itive connotation.

Table 2b.

English Ethnocultural Bread and Milk Metaphors

to represent Jesus’s body and blood

breaking some bread (Matthew 26:17-29).

daily bread the petition Lord's Prayer from “Give us this day our daily bread” (Matthew 6:11) or “Give us day
by day our daily bread” (Luke 11:3) The modern extension: living, food, and money.
holy bread sacramental bread, communion bread, and sacramental wine is used in the Eucharist Christian ritual

to break bread In the Last Supper Jesus said to the disciples “Take, eat; this is My body” after the blessing and

The modern extension: have a meal, eat, friendliness and informality
to break the staff of your bread to destroy the staff or the support which bread is to man (Leviticus 26:70)

below the breadline the poverty line

breadwinner main earner in a family

bread and butter main income, livelihood

take the bread out from people's mouth to deprive someone of money, wealth

have bread buttered on both sides to receive two separate benefits or advantages
know on which side your bread is buttered to understand what is to your benefit

bread basket
an agricultural area where wheat etc. is grown

bread money, slang
heavy bread lot of money, slang

the best thing since sliced bread very good, useful how great something

a bread-and-butter letter a short, hand-written communication to thank someone who has recently provided the
writer with hospitality, usually dinner or an overnight visit

breadcrumb trail a list of items used as navigation aids on a computer interface)

milk of human kindness compassion, empathy

bring home the milk disrespect on oneself

milk and water tasteless, faceless, contentless, foodless, inexpressive symbolizes dilution (weak, sentimental
suggestions or ideas something valuable, possessing, low quality

milk the bull / the pigeon/ the ram /a duck to do something pointless or futile, old-fashioned

milk dry to try to get as much as possible from a person, thing, or situation

be like a fly in milk uncomfortable feeling

Conclusion

The investigation of English and Hebrew bread
metaphors confirms its value as a meta-conceptual met-
aphor because of its numerous symbolic meanings
while the key meaning of bread is - the most urgent
physical person's needs as food for life. Bread is a di-
chotomy symbol of wealth, plenty that is opposite to
hunger, poverty and in a modern extension, bread sym-
bolizes a person that provides for the family, and made
money.

The sources of English and Hebrew Bread and
Milk metaphors are diverse (Rome satire, Greek My-
thology, French phrase, German fairytale) but Tanakh
and the New Testament are the eldest and most im-
portant sources of equivalent and ethnocultural ones.
While Tanakh and Biblical Metaphors featured philo-
sophical meaning, and a high level of symbolization
and conceptualization, the late metaphors characterized
practical, pragmatical, or even cynic connotations. We

found the Hebrew metaphor 77 72 o7> 823197 (The
one who brings bread out of the land) which is a com-
plex number of metaphors and in such a way it express
complicated universal meaning and two English meta-
phors featured antonym connection(to bring home
bread and butter - to bring home milk).

This limited study found a range of equivalent and
non-equivalent figurative meanings across the two lan-
guages. Hebrew milk metaphors are the concept of
pleasure and enjoyment, especially when combined
with honey, while English ones featured negative con-
notations and the inferior status of milk in opposition to
bread.

Ethnocultural figurative language did not paint a
picture of freely forming networks of meanings in any
of the languages that cannot be organized in microsys-
tems as already did with color idioms in two languages
(Kigel, 2022).


https://idioms.thefreedictionary.com/your+daily+bread
https://www.britannica.com/topic/Gospel-According-to-Matthew
https://idioms.thefreedictionary.com/take+the+bread+out+from+people%27s+mouths
https://idioms.thefreedictionary.com/have+(one%27s)+bread+buttered+on+both+sides
https://idioms.thefreedictionary.com/know+on+which+side+your+bread+is+buttered
https://idioms.thefreedictionary.com/heavy+bread
https://idioms.thefreedictionary.com/the+best+thing+since+sliced+bread
https://idioms.thefreedictionary.com/a+bread-and-butter+letter
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Future directions are investigating cake and honey
as English and Hebrew food metaphors, general atti-
tudes to food and drink, and bread and milk metaphors
in more languages.

References

1. Gannon, M. (2002) Cultural metaphors: Their
use in management practice and as a method for under-
standing cultures. In W. J. Lonner, D. L. Dinnel, S. A.
Hayes, & D. N. Sattler (Eds.), Online Readings in Psy-
chology and Culture, Unit 16, Chapter 4. Pp.1-10.
http://www.wwu.edu/~culture)

2. Newman, J.(1997.) Eating and Drinking as
Sources of Metaphor in English. Cuadernos de Filolo-
gia Inglesa 6, 2: 213-231.

3. Kaorthals, M. (2008. ") Food as a Source and
Target of Metaphors: Inclusion and Exclusion of Food-
stuffs and Persons through Metaphors.”. Configura-
tions, vol. 16 no. 1, p. 77-92. Project MUSE,
d0i:10.1353/con.0.0044.

4. Kay C. (2016) Food as a fruitful source of met-
aphor. Pp. 66-78.
https://doi.org/10.1093/acprof:0s0/9780198744573.00
3.0005

5. Arasaratnam, L. (2013) Intercultural commu-
nication competence. In A. Kurylo (Ed.), Intercultural
communication: Representation and construction of
culture (Chap 3, pp. 47-68). Los Angeles, CA: SAGE
Publications.

6. Littlemore, J. and Low, G. (2006) Metaphoric
Competence and Communicative Language Ability.
Applied Linguistics, 217, 268-294.
https://doi.org/10.1093/applin/aml004

7. Figure of speech. Merriam-Webster Diction-
ary. Merriam-Webster, Inc. 2015.

8. Definition of Metaphor. www.merriam-web-
ster.com. Access 1.12.22.

9. Lakoff, G., and Johnson, M. (1980) Metaphors
We Live By. Chicago: University of Chicago Press.

10. Ethnolinguistics. Encyclopedia Britannica.
Access 1.12.22.

11. Piirainen E. (2012) Widespread Idioms in Eu-
rope and Beyond. Toward a Lexicon of Common Fig-
urative Units. Monographs, P.591. DOI 10.3726/978-
1-4539-0845-7.

12. Pinnavaia, L. (2010) Sugar and Spice... Ex-
ploring Food and Drink Idioms in English. Polimetrica
International Scientific Publisher Monza/ltaly. Pp 361.

13. Pinnavaia, L.(2015) We are what we eat: An-
alyzing food and drink idioms in English, French, Ger-
man, and Spanish. Pp. 465-469.

14. Pinnavaia, L.(2018) Food and Drink Idioms in
English: “A little bit more sugar and lots of spice”.
Cambridge Scholars Publishing, Pp. 235.

15. Pomarolli G. (2021) Cultural-Specific and
Universal Components of the Russian Food Metaphor
in Comparative, Linguistic, Cultural and Lexicographic
Aspects, National Research Tomsk State University.

16. Ye, Z. (2010) Eating and Drinking in Manda-
rin and Shanghainese: A Lexical-Conceptual Analysis.
In Proceedings of the 9th Conference of the Australa-
sian Society for Cognitive Science, 375-383.

17. Martins C.(2015) Water in your mouth - Food
metaphors in the Portuguese language. Teaching Cross-
roads. 10th Erasmus Week.

18. Moore, T. (2017) Food and Life: Metaphors
from Kitchen and Table in Brazil”, PLData [quarterly
newsletter of the Portuguese Language Division of the
ATA], Vol. 15, no. 2 (Oct. 2006), p. 8-9.

19. lonescu, D. (2017). Food Idioms and Proverbs
in English and Romanian — A Crosslinguistic and
Cross-cultural Approach. Bucharest: OSCAR Print.

20. Maji¢ K.(2017) Idiomatic expressions associ-
ated with the domain FOOD in English and their coun-
terparts in Croatian Osijek. https://core.ac.uk/down-

load/pdf/197875329.pdf.
21. Negro 1. (2019) Metaphor and Metonymy in
Food Idioms. Languages, 4(3), 47,

https://doi.org/10.3390/languages4030047

22. Kigel T. (2022a) Contrastive analysis of Eng-
lish, Russian and Hebrew Color Idioms. European
Journal of Literature, Language and Linguistics Studies
-V, 6, Is. 2, 2022. Pp.39-52. DOI
10.46827/ejlll.v6i2.374

23. Kigel T. (2022b) English and Hebrew meta-
phors with an edible plant(furthering).

24. Yurina E., Avramenko O., Pomarolli G.
(2017) THE IMAGES OF GRAIN AND BREAD IN
RUSSIAN, ENGLISH AND ITALIAN
LANGUAGES: UNIVERSAL ASPECTS OF
METAPHORIZATION. Tomsk State Pedagogical
University Bulletin Issue 11 (188) Pp. 135-139.
DOI:1023951/1609-624X-2017-11-135-139

25. Yurina E., Pomarolli, G. (2017) The biblical
symbolism of bread in figurative means of Russian and
Italian languages, 84-106. DO -
10.17223/19996195/39/6

26. Bread: THE MOST IMPORTANT THING IN
HUMAN HISTORY https://grantsbak-
ery.co.uk/blogs/posts/bread-the-most-important-thing-
in-human-history.

27. Van Winckel, M., Velde, S., De Bruyne, R.,
Van Biervliet, S. (2011). "Clinical Practice". European
Journal of Pediatrics. 170 (12): 1489-1494.

28. Milky Way Galaxy: Facts About Our Galactic
Home (2017) Space.com.

29. Carr, D. (2011). The Formation of the Hebrew
Bible: A New Reconstruction, p. 342. Oxford Univer-
sity Press.

30. Tov, E. (2008). Hebrew Bible, Greek Bible,
and Qumran. Mohr Siebeck. doi:10.1628/978-3-16-
151454-8.

31. Ledwon D. (2017) Bread and Water as Meta-
phors for the Word of God in the Four Gospels. Ruch
Biblijny i Liturgiczny, 70: 2. Pp. 109-135. doi:
https://doi.org/10.21906/rbl.287

32. Bandstra, B. (2004) Reading the Old Testa-
ment: an introduction to the Hebrew Bible, Wadsworth.

33. Jones, B. (2000) Canon of the Old Testament,
Dictionary of the Bible, William B. Eerdmans.

34. Cohen J. WHY MILK AND HONEY
https://www.jonathancohenweb.com/m&h.html  Ac-
cess 1.12.22.


http://doi.org/10.1353/con.0.0044
https://doi.org/10.1093/acprof:oso/9780198744573.003.0005
https://doi.org/10.1093/acprof:oso/9780198744573.003.0005
https://doi.org/10.1093/applin/aml004
http://www.merriam-webster.com/dictionary/figure%20of%20speech
http://www.merriam-webster.com/dictionary/metaphor
https://www.encyclopedia.com/places/united-states-and-canada/us-political-geography/chicago
https://www.encyclopedia.com/social-sciences-and-law/education/colleges-us/university-chicago
https://www.britannica.com/science/ethnolinguistics
https://core.ac.uk/download/pdf/197875329.pdf
https://core.ac.uk/download/pdf/197875329.pdf
https://doi.org/10.3390/languages4030047
https://grantsbakery.co.uk/blogs/posts/bread-the-most-important-thing-in-human-history
https://grantsbakery.co.uk/blogs/posts/bread-the-most-important-thing-in-human-history
https://grantsbakery.co.uk/blogs/posts/bread-the-most-important-thing-in-human-history
https://web.archive.org/web/20170321063305/http:/www.space.com/19915-milky-way-galaxy.html
https://web.archive.org/web/20170321063305/http:/www.space.com/19915-milky-way-galaxy.html
https://books.google.com.au/books?id=bDQbIVll_1kC&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
https://books.google.com.au/books?id=bDQbIVll_1kC&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
https://books.google.com.au/books?id=bDQbIVll_1kC&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1628%2F978-3-16-151454-8
https://doi.org/10.1628%2F978-3-16-151454-8
https://doi.org/10.21906/rbl.287
https://books.google.com/books?id=vRY9mTUZKJcC&q=Bandstra,+Barry+L+%282004%29.+Reading+the+Old+Testament:+an+introduction+to+the+Hebrew+Bible&pg=PA489
https://books.google.com/books?id=vRY9mTUZKJcC&q=Bandstra,+Barry+L+%282004%29.+Reading+the+Old+Testament:+an+introduction+to+the+Hebrew+Bible&pg=PA489

Sciences of Europe # 114, (2023)

23

35. Ben Ami D. (2015) Metaphors in the Torah:
"The Land of Milk and Honey". The Jerusalem Post.
Access 1.12.22.

36. Eucharist. Encyclopaedia Britannica. Britan-
nica.com. Accept 1.12.22 Eucharist. Encyclopadia Bri-
tannica. Britannica.com. Access 1.12.22

3.

snavan 7" ONR - XPn 7an State  Bible snobnan
Tanakh website.

https://edu.929.org.il/enrich-
ment/%D7%91%D7%99%D7%AA-
%D7%9C%D7%97%D7%9D/

38.

mAa N, HuTm: 7"in

https://he.wikipedia.org/wiki/%D7%A4%D7%95
%D7%A8%D7%98%D7%9C:%D7%AA%D7%A0%
22%D7%9A

39. Old and New Testament. OFFICIAL KING
JAMES BIBLE ONLINE. https://www.kingjamesbi-
bleonline.org/

40. (Wikimilon) PN
https://www.google.com/search?q=%D7%95%D7%9
9%D7%A7%D7%99%D7%9E%D7%99%D7%9C%
D7%95%D7%9F&0q=%D7%95%D7%99%D7%A7
%D7%99%D7%9E%D7%99%D7%9C%D7%95%D7
%9F&ags=chrome.0.69i5914j69i6113.1690j0j7&sourc
eid=chrome&ie=UTF-8

41. »ay-"may - 9 https://milog.co.il

42. Idioms and Phrases. The Free Dictionary
https://idioms.thefreedictionary.com/

43. Merriam Webster
https://www.merriam-webster.com/

Dictionary.

ENGLISH AND HEBREW METAPHORS WITH EDIBLE PLANT NAMES

Kigel T.

Independent researcher of multilingualism (Project "Contrastive Analysis of English,
Hebrew and Russian Color Idioms™), author of about 30 published academic papers.

Research interests - multilingualism, translation,

teaching a second language and mathematics, learning disabilities
The author of the books and textbooks: " 729282 wwyw ", "772m aviun e 99", "8 a2 aumim oo

Abstract

Orecid https://orcid.org/0000-0002-4136-4711
Behazlaha-center, Petah-Tikva, Israel
DOI: 10.5281/zenodo.7811502

The aim of the work is to study English and Jewish figurative language with the names of edible plants and

culinary motivation from an interlingual and intercultural perspective. For the first time, we offer a systematic
lexicographic description of this layer of Food metaphors, including the identification, analysis, and classification.
The result of the corpus of 119 metaphors systematization (75 English and 44 Hebrew, are English and Hebrew
tables with names of edible plants, biblical and widespread, full, partial equivalents, and ethnocultural metaphors.
In quantitative terms English metaphors predominate over Hebrew ones, the English list of plant names is more
extensive, although there are exclusive plants both in the English and Hebrew list. This study focuses on conceptual
metaphors, linguacultural comments, lexical and semantic characteristics, similarities, and differences in English

and Hebrew figurative language.

Keywords: food metaphor, conceptual metaphor, edible plants, figurative language, English, Hebrew, cross-

linguistic perspective.

1. Introduction Metaphors with Edible Plantsl.
Introduction

Food is a universal human need and Food meta-
phors (a poetically or rhetorically ambitious use of
words, a figurative, as opposed to literal use, Metaphor)
are very productive in modern discourses because they
are "a mirror of a linguistic community’s historical, so-
cial, political, and cultural story"(Pinnavaia, 2015:
455). The names of botanical crops as highly produc-
tive edible plants such as trees, shrubs, and herbs, are
semantic models of figurative language (Pamies, et al,
2015). Due to the fact that individuals and societies de-
note their ethnic, national, social, class, gender, and lin-
guistic identity through food figurative language(Met-
aphor, FOOD A) metaphors are very important for mul-
ticultural communication as a symbolic, interpretive,
transactional, contextual process, in which people from
different cultures create shared meanings. (Lustig &
Koester, 2007:46). Metaphoric Competence is acquired
in second language learning and teaching as a part of

grammatical, textual sociolinguistic competence (Lit-
tlemore& Low, 2006:268).

The theoretical base of this work is Lakoff’s the-
ory concern the conceptual metaphor as a universal pro-
cess of human thinking reflected in language structures
and leads to the interaction of two cognitive structures
or areas: the source domain and the target domain with
complicated links between them (Lakoff, 1980)- and
the ideas on the metaphor cultural dependence and the
multilingual approach (Dobrovolsky& Pirainen, 2005;
Piirainen, 2012:62).

In recent decades, a large number of linguistic re-
search focuses on phraseology or figurative language (a
set of set expressions), and, in particular, Food concepts
and metaphors in different languages. An important
contribution to food metaphors studies contributed
books and studies on food Metaphors in English(Pin-
navaia, 2018), Portuguese (Monteiro, 2011), Spanish
(Pamies, 2011, 2014); and Russian (Pomarolli, 2021).
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Intensive developing contrastive studies of Eng-
lish and European and non-European languages include
research, i.e. Portuguese, Spanish and Chinese (Mon-
teiro et al., 2018); French, German, and Spanish (Pin-
navaia, 2015); Romanian (lonesco, 2017); Croatian
(Majic, 2017); Spanish (Negro, 2019); Russian, Italian
(Yurina, et al, 2017); numerous languages (Pamies,
2015); Russian, German (Babaeva et al.,2020).

Thereby, the English food concept is described
and presented at different levels but not find the study
of Hebrew food metaphors like research of English and
Hebrew metaphors with an edible plant((furthermore -
MEP), and this study, aims to fill this gap.

Materials and Methods

The study corpus is 116 metaphors(74 English and
42 Hebrew) with the names of edible plants namely
fruits, nuts, vegetables, starch, bulbous plants, herbs,
and spices that can be used as food, raw or processed,
parts or all. Cereals, mushrooms, and oil plants do not
appear in this list because they require special deep
study. A figurative metaphors corpus comprises idi-
oms, set expressions, phraseological units, and pare-
miological units as proverbs, maxims, and sayings col-
lected from electronic explanatory and phraseological
dictionaries, token search on the Internet, Hebrew
newspapers (Yediot Ahronot) and radio programs
(Reshet B). This large sample is a pilot version that
does not claim to be complete.

Below is the applicated procedure: definition of
figurative language, gathering of metaphors in the
above sources; listing the edible plant names of each
language, and comparing the equivalents. The Jewish
Bible (Old Testament) has been defined as the main
source of ancient equivalents, late equivalents were di-
vided into full and partial without diachrony and source
research, and ethnocultural metaphors were analyzed
separately for each language. The systematics results
were presented in five tables upbuild on the color idi-
oms classification principles (Kigel, 2022), namely, ob-
ject and human characteristics, and finally human ac-
tivity. Then the national-cultural comments and formu-
lated conceptual metaphors were added.

The study contributes to further linguistic research
in comparative, and contrastive linguistics, psycholin-
guistics, lexicographic, and lexicological lexicology,
lexicography, language theory, cognitive linguistics,
and ethnolinguistics. The research materials can be
used in textbooks, for the compilation of educational
and educational dictionaries, paremiological and phra-
seological corpora of each language, and parallel cor-
pora of two languages. In practice, the English and He-
brew lexicology data are applicable for intercultural
communication, L2 classes, interpretation, human, and
automatic translation.

3. Results and Discussion

3.1 The names of edible plants

The list of English names includes fruits and nuts
(apple, grape, fig, olive, lemon, banana, cherry, pear,

plum, oranges, melon); Berries (raspberries, strawber-
ries); Vegetable (tomato, cucumber, cabbage); Leg-
umes (lentils, beans, peas); Starch plants (potato, sweet
potato, corn, turnip); Bulbous plants (onions, garlic);
Spices and spices (carrots, peppers, parsnips, mustard).
The list of names in Hebrew includes fruits (apple,
grape, cherry, fig, lemon, banana, melon, olive etrog,
pomegranate), vegetables (cabbage, tomato, reddish);
Starch plants (potato, sweet potato); Bulbous plants
(onions, garlic); Herbs and spices (carrots, peppers).

The unique plant names usually reflect the flora of
the commune's country of residence. In the English list,
among fruits exist berries, pear, plum, pineapple, or-
ange, melon, strawberry, and raspberry appear, and
among vegetables and other plants - beans, peas, celery,
white root, parsley, cucumber, corn, turnip, parsnip and
mustard, which are lacunar for Hebrew. Lacunar’s
names for English are etrog, pomegranate, and radish.

The English names represent native plants of Eng-
lish-speaking countries and former British colonies and
consist of 31 names, while Hebrew names present
plants cultivated in Israel with 21 names.

The following historical excursus tries to explain
English metaphors' big quantitative prevalence in He-
brew ones.

English and Hebrew are geographically distant,
genetically unrelated languages, and the developmental
history of the two languages is very different. English
is a West Germanic language of the Indo-European lan-
guage family, and its earliest forms date back to the 5th
century. As a result of consistent development, English
has become the global lingua franca. It is estimated that
about 1,750,000 people used English as their mother
tongue, second language, or foreign language, it is the
most important language in newspaper and book pub-
lishing, telecommunications, scientific publishing, in-
ternational trade, mass entertainment, and diplo-
macy(Crystal, 1997). The modern status of the English
language is a consequence of the colonial policy of the
British Empire in the 19th and first half of the 20th cen-
tury, as well as the global influence of the United States
in the 20th and 21st centuries. Currently, English-
speaking centers are located in England, America, Can-
ada, Australia, and New Zealand (English language).

Hebrew, one of the oldest languages in the world,
belongs to the Canaanite group of languages, and the
earliest examples of a written Paleo-Hebrew language
date back to the 10th century BC. After the destruction
of the Second Temple in Jerusalem in 70 AD Jews scat-
tered throughout the world. Having been the language
of liturgy and literature for almost two millennia, but
did not develop as a spoken language. As a result of the
revival of Hebrew in the early 19th century, it became
the spoken and written language, the main official lan-
guage of the State of Israel. In 2013, about 9 million
people in Israel, the United States, and other countries
spoke Hebrew. countries (Hebrew). The English lin-
guistic tradition also contributes to situations with more
English metaphors than Hebrew ones.
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Table 1.

Names of Edible Plants in English and Hebrew Metaphors

English

Hebrew

cherry, pear, plum, oranges, melon

Fruit and Nuts apple, grape, fig, olive, lemon, banana,

L,7PY 277 ,127207 L0332 ,1009 0T ,ARD ,0°21Y ,men

7277 ,0090N

Apple, grapes, fig, olive, lemon, banana, cherry,
date, almond, etrog, pomegranate

Berries raspberry, strawberry

Vegetable tomato, cabbage, cucumber
Legumes lentils, beans, peas

JUX I 200, DOWTY
cabbage, tomato, lentils, reddish

Starch plants potatoes, sweet potatoes, corn, turnip

7002 77X °MoN
potatoes, sweet potatoes

carrots, pepper, parsnip, mustard

bulbous plants onion, garlic, leek oW ,o%a
onion, garlic
Herbs and spices 9595 ,91a

carrot, pepper

* jtalicized names are unique to this list

3.3 Biblical Metaphor Equivalents

The cultural and moral contribution of the Hebrew
Bible (other names - Tanakh, Old Testament) to society
and culture is generally recognized (Wiederkehr-Pol-
lack, 2019) and, it is a source of borrowings in many
languages including English (Van Hecke, 2020). Bibli-
cal Metaphors need lingua-cultural comments to ex-
plain the source and their use in modern discourse.

In the Bible story on Eden God commanded Adam
and Eve to eat from every tree in the garden, but not
from the "tree of the knowledge of good and evil".
However, Eve, seduced by the serpent, ate the forbid-
den fruit and shared it with Adam. Having fallen into
sin, the first men came aware of their “nudity” and
make clothes from fig leaves. The metaphor tree of the
knowledge of good and evil and forbidden fruit did not
point out specific botanical kinds as the idiom fig leaf.
Our analysis is consistent with the explanation that the
generic name as a tree, fruit, flower, etc. are more con-
ducive to conceptual metaphor, and potentially, more
universal and the image of an apple in Bible illustra-
tions appeared in the painters' imagination (Pamies,
2014, 100).

The metaphors forbidden fruit, olive branch, and
lentil stew have modern extensions of the meaning that
are evidenced that in the Jewish Bible described typi-
cal, universal, and time-lasting characters and situa-
tions. So, nowadays forbidden fruit is an illegal or im-
moral pleasure; fig leaf - covering a derogatory thing;
lentil stew (pottage) is short-sighted wrong decisions
because of an acute material need, an olive branch is a
symbol of peace, and harmony and is drawn on the Em-
blem of Israel. These examples are evidence of seman-
tic secularization when the metaphors lost their reli-
gious meaning and got updated meaning (Yadin &

Zuckermann, 2010:84) wherein Biblical expressions in
Hebrew are a part of both religious and colloquial dis-
course.

The hypothesis that in English Biblical expres-
sions are most often used in religious discourse while
in Hebrew they are a part of both religious and collo-
quial discourse needs to be studied.

A number of English and Hebrew MEPs are wide-
spread idioms with the source from Greek and French
(myth, of Aesop and LaFontaine fabulous) e.g. the ap-
ple of discord, sour grapes, pull someone's chestnuts
out of the fire) that prove the involvement of two lan-
guages in the world process of mutual language bor-
rowing.

All the Biblical and Widespread Equivalent MEPs
can be analyzed as conceptual metaphors according to
the source domain and the target domain and it is evi-
dence of their generalizing ability potential.

Conceptual Metaphors(the source domain vs
target domain)

Tree with fruits > knowledge The tree of
knowledge of good and evil

Fruit >results as A. Pamies figured out (Pamies et
al., 2015) He ate the fruit of his deeds

Fruit > reproduction the fruit of the belly

Fruit > physical good vs spiritual ones pottage,
pull someone's chestnuts out of the fire

Fruit > peace and agreement olive branch

Fruit > trouble, an uncomfortable situation diffi-
cult issue forbidden fruit, sour fruits, an apple of dis-
cord

All Biblical Metaphors, to our dismay, refer to
fruits and not to vegetables or other kinds of plants, ex-
cept lentils.
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Table 2.

English and Hebrew Biblical and Widespread Equivalents with Edible Plant Names

Biblical Metaphor

Meaning

2 DPWR2 VM 2 DY VY

The tree of knowledge of good and evil

The tree of the knowledge of good and evil
God forbade mankind to eat fruit from this tree in Eden

Toxr 1 | A fruit not to be eaten to the command of God
» wi12 | The modern extension - illegal or immoral indulgence,
Forbidden fruit pleasure

2109, 2 MWRI 03I D
the fruit of the belly

Embryo, woman’s fertility

T 2109, 3 PWRIA TIRN 7Y

Fig leaf

The first people who had sinned realized theirs

I was naked and covered myself with a fig leaf at the
sight of God

The modern extension - covering a derogatory thing

X> PI0D 11 27D NOWRNA 1T YW DY Qv A
An olive branch

an offer or gesture of conciliation or goodwill
The modern extension - a proposal of peace and agreement

5 PYwe POLYn M9 HIR
He ate the fruit of his deeds

A person bears the consequences of his actions
The modern extension — the cause and consequence

WY Pwan

to sell, give up something for a petty temptation, at the cost

MWwRI2 90, A" P9, MTAN NwId

For lentil stew

of an insignificant profit
The modern extension - short-sighted wrong decisions be-
cause of an acute material need

Nonbiblical Widespread Equivalents

nbnn men
Greek Mythology
Apple of discord

the core, or crux of an argument, or a small matter that could
lead to a bigger dispute

YIan Mo
Aesop’s fable The Fox and the Grapes
Sour fruits

an ungracious reaction after a loss or failure.

YR 1MW DR RO
J. de la Fontaine
Pull someone's chestnuts out of the fire

to do another person’s difficult or dangerous work

3.2. English and Hebrew Equivalent Meta-
phors with Edible Plant names

English and Hebrew full equivalents with the same
meaning and lexical-semantical structure in the source
and target language e.g. hot potato, the apple never falls
far from the tree, hard nut - are a few. However partial
equivalents featured the similarity of content accompa-
nied by variability in form (syntactic, semantic, or prag-
matic aspects, inconsistencies between textual norms
and linguistic forms) are widely represented In these
two languages and many of them are internationalism
which means they are widespread in many languages
and not only in English and Hebrew (Piirainen, 2012).
The equivalents in different languages arose due to the
similarity of the psychophysical experience of people
living on Earth.

In recent decades, the main source language of
borrowing is English as the leading language of cul-
tural, social, technological, business, trade, education,
and tourism in other areas (Crystal, 1997). A diachronic
study of the mutual influence of English and Hebrew
can be the task of a separate interesting work.

The most productive change in partial equivalents
is the change of plant name: e.g. English-Hebrew pairs:
the cake changed to whipped cream in the metaphor
(cherry on the cake/cherry on the cake with whipped
cream), turnip to cabbage or sweet potato; bean, potato,
nut to garlic shell(not worth a nutshell /garlic glove).

In the full equivalent When life gives you lemons,
make lemonade Hebrew and English meaning is similar
but lemon in English is a symbol of everything bad, and
in Hebrew lemon (Iemon adds a lot) also has a positive
connotation as a local fruit, which in the early 19th cen-
tury was one of Israel's most exported goods.

The partial MEPs meaning have a few differences
e.g English expression squeezed lemon/orange is asso-
ciated with extracting benefit from an object or situa-
tion, and in Hebrew, it is clearly associated with a hu-
man factor - namely, with a lack of human energy and,
in addition, in Hebrew, there is no as synonym as or-
ange.

As a consequence, the English idiom spice of life
used the generalized name spice while in the Hebrew
parallel is mentioned as a lemon. However, the partial
equivalents of Banana Republic/ /71222 77°521997/Repub-
licat Banannot create a rhyme because the Hebrew
word for banana is plural.

Our analysis concords with the conclusion that the
source of one metaphorical model can use both fruits
and vegetables, fruit can be a source domain and also
the target domain (Pamies, 2014), and the same plant
can have both positive and negative connotations and,
in general, fruits feature more positive connotations and
vegetables more negative ones (Pinavaia, 2018).
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Table 3.

English and Hebrew Equivalent Metaphors with Edible Plant Names

Full Equivalents

Metaphor and Meaning

Hebrew

Banana Republic corruptive country

M2 NP>

When life gives you lemons, make lemonade
turning negative events into something positive, mak-
ing the most of negative situations

711°% 120,203 70 0°MI oW

fruitful
a tree, plant, or land, producing much fruit, products;
fertile

hilb)
Y "D
The modern extension — the work result

hot potato
a controversial or difficult issue

v IR MBN

the apple never falls far from the tree (Offspring grow
up to be like their parents in behavior or physical char-
acteristics)

PYIA PN 9911 X7 27WH mana

hard, tough nut to crack

Peppery: Hot-tempered

difficult to understand or persuade tough nut to crack | mwp nax
(a challenging problem)
Pepper energy, vitality R .

If life gives you a lemon, make lemonade (make the
best of a difficult situation)

If life gives you a lemon, make lemonade

Partial Equivalents

The cherry on the cake (the best and most enjoyable
part

nNOXPaW 127177
cherry on whipped cream

the spice of life
(makes life interesting, exciting, enjoyable)

1977 5700 PR

Lemon adds a lot

A small addition greatly improves the thing or situa-
tion, advertising slogan

in a nutshell (brief)

QW Nopd

Fruitable
producing good results; beneficial; profitable

hib]

not worth a hill of beans (worthless)
small potatoes (insignificant

oW npoph v
Not worth a garlic clove

A stick and a carrot reward and punishment

TN Ypn

squeezed lemon/ orange
To make use of everything someone or something has
to offer)

VI N
Lack of energy after reaching, exhausted from hard
work

A a rotten apple, bad apple, one bad (or rotten) apple
spoils the whole bunch, barrel
a bad reputation, a negative person

7172°7Y2 2327 TR M50

No more brains than a turnip (foolish)

2172 WRA 7001, WK

Ethnocultural Metaphors Ethnocultural Meta-
phors contain unique national and cultural information,
and their semantics express unique environment, mate-
rial, and spiritual cultures as customs, religion, philos-
ophies, and other factors. The national differences are
reflected in the English MEPs with beans, mustard,
parsnip, and Hebrew MEPs as citron, and almond.

English Ethnocultural MEPs presented in this
study belong to the group of Human external and inter-
nal personal characteristics, Human activity, and a big
capacity Miscellaneous group will be the object of the
special study.

Conceptual Metaphors(the source domain vs
target domain)

Fruit> appearance - as red as a cherry; a carrot
top.

Fruit> cognitive practice - apples and or-
anges(comparison); from soup to nuts(order).

Fruit>excellent - bad an apple of the eye; the
cherry on the cake; apple pie, a peach, real plum vs
lemon.

Fruit>effort and its results - fruits of labor; to
bear Fruit; cut the mustard; he that would eat the ker-
nel must crack the nut. This theme already presented
deathly and with many examples in numerous lan-
guages(Pamies et al., 2015).

Fruit> an opportunity - bite at the cherry; have
a second bite of the cherry.

Fruit> unexpected - to upset the apple cart; how
do you like them apples.

Fruit> unreasonable behavior - go bananas;
nutty as a fruitcake.

Fruit,Vegetable > negative characteristics - rot-
ten to the core; not the clean potato; worm in the apple.

Vegetable > energy or lack of it - full of beans;
look as parsnips, veg out.


https://milog.co.il/%D7%A4%D7%A8%D7%99_%D7%A2%D7%98%D7%95/e_105391
https://scienceinmyplate.com/2019/08/31/%d7%a4%d7%aa%d7%92%d7%9e%d7%99%d7%9d-%d7%90%d7%9b%d7%99%d7%9c%d7%99%d7%9d-%d7%94%d7%93%d7%95%d7%91%d7%93%d7%91%d7%9f-%d7%a9%d7%91%d7%a7%d7%a6%d7%a4%d7%aa/
https://scienceinmyplate.com/2011/10/01/%d7%a4%d7%aa%d7%92%d7%9e%d7%99%d7%9d-%d7%90%d7%9b%d7%99%d7%9c%d7%99%d7%9d-%d7%aa%d7%a4%d7%95%d7%97-%d7%90%d7%97%d7%93-%d7%a8%d7%a7%d7%95%d7%91-%d7%91%d7%a2%d7%a8%d7%99%d7%9e%d7%94/
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The MEPs lexical-semantic characteristics

MEPs of external similarity (peach fuzz), and pro-
cess similarity (peel the onion, low-hanging fruit) have
an opaque motivation and MEP go bananas, to drive
bananas have unclear motivation.

We found MEPs featured the antonymy (cherry-
lemon; squeezed lemon/ orange), synonymy (squeeze
the lemon/orange), variations (not care/give/worth an
onion a fig).

In terms of parts of speech, except the derivation
nutty (adjective) all plant name are nouns and in terms
of stylistics, most MEPs present the literal lingual
layer(The tree of knowledge of good and evil), neutral

style(apples and oranges), colloquial discourse (full of
beans) and slang(go nuts).

Scholars noted that fruits have more positive con-
notations when vegetable has more negative ones (Pin-
navaia, 2015) and our corpus supports this thesis(apple
pie, real plum vs hot potato, veg out). The added note
is that the same plant can have both positive and nega-
tive connotations (an apple in my eye vs a bad apple;
be nuts about vs go nuts) and in the same metaphorical
model use the name both fruits and vegetables e.g. neg-
ative characteristics (worm in the apple, not a clean po-
tato potato); appearance(smooth and pale skin with
light pink cheeks, a carrot top).

Table 4.

English Ethnocultural Metaphors

Human characteristics

peach fuzz (small amount of hair growth)
a carrot top (a red-haired)
smart as a new-scraped carrot(overdress

Appearance as red as a cherry (ruddy, blood with milk)
peaches and cream (smooth and pale skin with light pink cheeks)

like two peas in a pod(almost identical in appearance)

Energy-Lack of Energy

full of beans (full of energy and life)

look as parsnips(sour and bad-tempered)
veg out (to spend time idly or passively)

to become a vegetable(physically disabled)

Negative characteristics

rotten to the core (thoroughly bad, worthless)

not (quite) the clean potato (suspicious personality)
worm in the apple)(something very bad in the best)

Human activity Cognitive practice

Comparing apples and oranges (to uselessly compare unlike things)

Apples for apples(comparison between related and similar things)

Method From soup to nuts (from the beginning to the end)

cut the mustard (come up to scratch, expectations, required standard; succeed)

Excellent -bad

an apple in the eye (favorite, loved)
cherry condition(excellent condition)
the cherry on the cake(the best part)
apple pie (neat and tidy)

cherry-pick (to select the best)

life is a bowl of cherries (life is as easy and pleasant)
be nuts about (enjoy very much()

a peach(beautiful, excellent)

real plum(a good opportunity)

lemon (unsatisfactory)

Effort

Result of effort
Fruits of labor
To Bear Fruit (positive results of efforts)

Low-hanging fruit (easily achieved)

He that would eat the kernel must crack the nut (to achieve your desire you must make the necessary effort)
One that would have the fruit must climb the tree(to enjoy something, you should make first the effort)
Get blood out of a turnip(achieve the impossible, especially money)

a tree is known by its fruit(characteristics determined on the results)

an opportunity

a bite at the cherry)- an opportunity to achieve something)
have a second bite of the cherry (a second chance or a second opportunity)

Unexpected
To upset the apple cart(to ruin plans, upset people)

How do you like them apples (the USA, surprise e or shock)
Go pear-shaped (gone wrong, an and unwanted result)



https://www.theidioms.com/worm-in-the-apple/
https://www.theidioms.com/worm-in-the-apple/
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Unreasonable behavior

go bananas (excited, crazed),

to drive bananas (to annoy or irritate)
nutty as a fruitcake(irrational or crazy)
go nuts(excited over)

Flatter

an apple polisher)a flatterer)

To polish an apple) to)

To feed on soft corn(be extremely polite with someone)

Secret
spill the beans (to reveal a secret)

Even the corn has ears and potatoes have eyes (Never tell your family secrets)

Hebrew Ethnocultural Metaphors Jewish na-
tion and language exist more then five a thousand years,
enjoy the globalization era fruits and keep their national
and cultural identity through language evidence of flora
(citron, pomegranate), keeping traditions (creator of
the fruit of the vine, the blessing on the wine every Fri-
day night, and semantic secularization in modern mean-
ing extensions (full as a pomegranate).

When Ethnocultural Hebrew Bible metaphors
came from high discourse (a righteous person like a
date palm will blossom), there are MEPs in colloquial
discourse(apple in honey) and many metaphors con-
nected to slang (nonsense in tomato juice).

Some ethnocultural Hebrew metaphors are distin-
guishing with humor as a multi-century Hebrew lin-
guistics tradition. Metaphor like citrons after Sukkot
/like citrons after Sukkot, emphasize the dichotomy of
urgent need vs complete worthless depending on time.
Nonformal greeting to girls/ mabananas emphasize
the similarity of fruits and the beauty and cute young
girls features).

Metaphors conclude the name of different plants,
covering many themes, have both positive(as almond -
diligent) and negative connotations(nonsense in tomato
juice).

Borrowing from Yiddish (like citrons after Suk-
kot) and Arabic (once honey, once onion) demonstrate

effective methods for enriching a living and developing
language. Although a number of Hebrew MEPs is not
big, they add a very originality point of linguistic pic-
ture of the world.

Conceptual Metaphors (the source domain vs
target domain)

Fruits > abundance, wealth, peace - a man under
our vine branch and under his fig tree; apple in honey;

Fruits > the best part - inside he ate his shell and
threw it away

Fruits > many talents and broad knowledge, hard-
working - full as a pomegranate; as almond

Fruits > the material compensation for mental
hardship - nuts and raisins

Vegetable >boring person - dry as reddish

Vegetable > disappointment - once a honey, once
onion

(target domain vs the source domain)

A righteous person>a nice tree with plenty of
fruits - a righteous person like a date palm will blossom

It found

English and Hebrew metaphorical models are a
correspondence was in associating fruits with well-be-
ing, the best qualities of a person, object or situation, as
well as with the productivity and results of persons la-
bor.



30

Sciences of Europe # 114, (2023)

Table 5.

Hebrew Ethnocultural Metaphors 8

Ethnocultural Hebrew Bible metaphors

71°73 77N RDA , 1IN NNTA RO
110002
full as a pomegranate
Full of Torah, Torah scholar

Blessing during the Rosh Hashanah meal, promises to
do many good deeds

Modern extension — a person with many knowledge
and new ideas

INIRN DM 1193 NAN YR
7719, A 000 — 7
A man under our vine branch and under his fig tree

A life of peace and quiet, and personal and financial
security

MAWNT 027277 O1WY 1012 190K MR
1"y P09, R"Y PO, 1PN
Fathers ate unripely and the children's teeth were
sharpened

Sons bear the punishment for the fathers’ iniquities

P71 IN9°%p KR 1IN
2 TV ,0 97 — 73%0 No0n L7722 7inbn
Inside he ate his shell and threw it away

Choose only the best out of everything

1937 2 X2
M2o92 noon, 1 PIY', R mwn
Creator of the fruit of the vine

The blessing on wine is one of the most important
blessings

w272 m5n
bbrhfa)
Apple in honey

A customary on the Rosh Hashanah eve to dip an apple
in honey and say: 7PInm w272 7pn@Y 7210 71w 1Y /may
we have a good and sweet New Year

m79° N3 P
2 ,ax o°9n
A righteous person like a date palm will blossom

A good person will succeed in his ways

Ethnocultural Non Bible Hebrew metaphors

NPPDWR WX
Eschalots’ man

A man of many talents and very broad knowledge

P
As almond

hardworking

jakralauialall bt
Gift for children beginning to learn Torah
°PNM 07 77N 2127 IR L,DPTPWY 2P0 DI 20

Nuts and raisins
Raisins and almonds are good and sweet, but the
words of the Torah are sweeter than them

MY M0 W
Dry as reddish

Boring person

5¥37 now
The onion method

The method of dressing in layers

ma(nia)
Girls, bananas

girls, nonformal greeting, humor

NPIY yoR2 MUY
Nonsense in tomato juice

Absolute nonsense, slang

M21077 MR T°ANR 1
Like citrons after Sukkot

The very important thing in past but now no longer ef-
fective; totally worthless, from Yiddish

502 avo Yoy avd

Once a honey, once onion

A day - a success, a day - disappointment, slang, from
Avrabic

4. Conclusion

The two languages' full equivalents are connected
to the English borrowing from the Jewish Bible and
mutual borrowing from widespread sources.

Hebrew retains a strong connection with Bible
Metaphors and the Humor as ancient Hebrew tradition
using various methods of modernization and adapta-
tion.

English and Hebrew metaphorical models are
strong correspondence in associating fruits with well-
being, the best qualities, as well as with the productivity
and results of person's labor.

Among the later equivalents, there are an equal
amount of full and partial ones with the change of phy-
tonym as the most common method.

Ethnocultural Metaphors demonstrate big differ-
ence and very strong national identity.

Most figurative language units refer to fruits and,
to lesser to vegetables and other plants.

In the future, it seems necessary to the generaliza-
tion of Food Metaphors in two languages to investigate
the drink, culinary metaphors, and diachronic side.
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The continuous growth of prices for energy resources, determined by their growing scarcity, makes inevitable

the transition of housing and communal services to innovative and resource-energy-saving technologies. The un-
satisfactory condition of the housing stock, the high level of wear of engineering networks and equipment, ineffi-
cient management structure determine the need for modernization of the industry based on innovative technolo-

gies.
Objective.

Development of methodological approaches to the implementation of innovations in the sphere of reforming

housing and communal services in Ukraine.
Results.

Determined indicators to assess the impact of the results of innovations on the quality of services in the system
of housing and communal services. The stated theoretical generalizations and practical information contribute to
the formation of a system-structural model for the introduction of innovations in the sphere of housing and com-

munal services in Ukraine.
Conclusions.

Based on the carried-out research it is defined, that actions on formation of innovative strategy should be
focused on well formulated strategic purposes of reforming housing and communal services. The received results
can serve as a basis for the further introduction of innovations in the context of reformation of the sphere of housing

and communal services.

Keywords: Housing and communal services; innovations; implementation; technology, housing and com-
munal services, communal infrastructure, management of innovation, mutually beneficial relations.

1.1. Introduction

Analysis of the activity of Ukrainian enterprises
revealed the potential of energy saving, accounting for
a quarter of the annual consumption of energy re-
sources in the country. However, the used outdated
technologies and lack of motivation to save resources
do not allow to realize this potential. The poorly devel-
oped system of economic relations between the entities
of the housing and communal sector today does not al-
low for the effective use and introduction of innovative
technologies and energy-saving principles. Based on
methodological and empirical aspects of system fac-
tors, based on domestic experience, and applied ap-
proaches of already tested results, the author's concep-
tual vision of the prospects for further research into the
problem of reforming the housing and communal ser-
vices through the introduction of innovation is pre-
sented.

1.2. Materials and methods

Application of methodical approach to the meas-
urement of innovation potential of housing and com-
munal services using the analytical method.

1.3. Results

The housing and communal economy (HCS) of
Ukraine is a multi-branch economic complex, which in-
cludes more than 25 sub-branches and more than 70
types of economic activity. The housing and utilities
sector takes 26% of the national economy's fixed assets,
which is just behind the transport sector (29.5%) and
industry (27.4%).

The wear and tear of utility infrastructure is over
60%, about 25% of fixed assets have fully served their
useful life. Wear and tear of engineering equipment
have reached 73%, engineering networks - 65%. The
reliability of heat supply systems is 2.5 times lower
than in European countries. Every year less than 1% of
networks are overhauled instead of the minimum al-
lowable 3%. The number of technological violations
and accidents in the work of communal facilities has
increased fivefold over the past 10 years. Every year
there are on average 70 accidents per 100 km of water
supply networks and 200 accidents per 100 km of heat
supply networks. Scheduled repair of engineering net-
works and equipment of water supply and municipal
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energy systems almost completely gave way to emer-
gency recovery works, the cost of which is 3 times
higher than the cost of scheduled and major repairs of
similar facilities. The financial condition of housing
and utility organizations continues to deteriorate, more
than 60% of organizations are unprofitable, so the
housing and utilities sector is one of the underdevel-
oped and underinvested areas of entrepreneurship.

That is why the reform of housing and communal
services has become one of the priority issues of state
socio-economic policy, which should combine the
adoption and implementation of economically justified
administrative, personnel, technical, technological, in-
stitutional, financial, social, political, and other deci-
sions, and must make the population participants of the
reform processes of housing and communal services, as
one of the vital areas of the national economy [1].

Several contradictions have accumulated that re-
quire urgent solutions: market development in the
housing and utilities sector and outdated regulatory
framework, high stock intensity and low productivity in
the housing and utility sector, stagnation in the struc-
tural development of the housing and utility sector, and
accelerated growth of the entrepreneurial environment
in the economy in general, rising tariffs on housing and
utilities and deteriorating financial status of enterprises,
lack of public participation in creating new organiza-
tional-legal forms of homeowners associations and the
need for active involvement in the housing and utilities
sector [2].

Thus, the need to resolve these contradictions
makes it imperative to bring the housing and utilities
sector into a form that would be adequate to the dynam-
ics of the modern business environment and consider
the interests of homeowners, suppliers, service provid-
ers, and the state.

The system of housing and communal services
(HCS) is the result of interaction between the consumer
and the service provider, as well as the activity of the
provider, which is aimed at maximizing the satisfaction
of the desires, needs, and preferences of the consumer.

In this regard, the formation of a structural model
of innovation management in the system of housing and
communal services based on considering the totality of
the requirements of all participants in the process of im-
plementation of housing and communal activities is an
important task. In addition, the model based on the prin-
ciples of the quality management system and innova-
tion management, in modern conditions of develop-
ment of the domestic economy is one of the factors in
ensuring the efficiency and competitiveness of the util-
ity enterprise.

The quality management system of housing and
communal services enterprises can be considered as a
complex of administrative, technological, social, and
legal processes that ensure the organization's ability to
provide guaranteed services that meet the requirements
of the consumer in accordance with current legislation
and state regulatory documents governing the provision
of housing and communal services (HCS).

The innovation management system of housing
and communal services enterprise can be considered as

a complex of innovative developments, modern tech-
nologies, ideas to optimize the management process of
the communal enterprise.

The efficiency of the enterprise as one of the eco-
nomic entities in the economic system depends on the
relationship with all parties involved in one way or an-
other in the provision or consumption of housing and
utility services, as well as services that regulate in the
field of housing and utilities, among them can be dis-
tinguished:

e homeowners; tenants of housing; tenants of

premises;
o creditors;
e representatives of insurance companies;
e suppliers of communal resources;
o employees of service organizations;
e State Housing Inspectorate;

e municipal inspection.

In market conditions, a partner (contractor) is cho-
sen depending on the expectations of quality, price, and
timing of obligations. Ensuring a stable level of quality
of service (supplied products) is provided by the imple-
mentation of quality management system [3].

The approach to improving the efficiency of man-
agement of innovative activities of housing and com-
munal services based on the implementation of innova-
tive measures includes two important processes: the
process of development and implementation of the
principles of management of innovative activities of
housing and communal services and the process of
standardization and certification of the services pro-
vided.

Organization of the process of development and
implementation of the principles of management of in-
novative activity in the system of housing and commu-
nal services requires addressing two types of factors:

housing and communal services provided within
the complex of housing and communal services, as well
as any other services, should be subject to the principles
of service quality management system;

innovative development of housing and commu-
nal services, must comply with the principles of inno-
vation management.

In this regard, it is advisable to define a set of prin-
ciples of innovation management in the system of hous-
ing and communal services, based on the system of
quality management and innovation management:

e Principle of state stimulation.

The principle of consumer interests.
The principle of multifaceted results.
The principle of substitution.

The principle of effective control.

The principle of mass innovation.
Correct Assessment Principle.

Principle of a prompt response.
Principle of loss minimization.

The principle of payback in perspective.
The principle of environmental safety.

The process of implementation of principles of
management of innovative activity in housing and com-
munal services system is based on development and de-
scription of certain rules and algorithms of work of the
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managing company and accountable persons in condi-
tions of innovations implementation. This process im-
plies that the operations performed in the provision of
services based on the introduction of innovations
should be placed under the control of responsible per-
sons and that orders, decisions, and orders, will be
brought to a specific performer, and executed at the re-
quired level.

The presented principles and factors of innovative
development must be considered in the development of
an innovative approach to improving the effectiveness
of the management of the utility enterprise. In addition,
it is necessary to consider the principles of implemen-
tation of innovative housing and communal services,
which allow ensuring the proper quality through com-
pliance with a certain set of established requirements.

The first group of requirements, public services
based on the introduction of innovations must strictly
meet the system of quality standards, standards, tech-
nical and sanitary requirements, conditions of the con-
cluded contract.

The second group of requirements, public services
based on the introduction of innovations must meet the
needs and expectations of the consumer, the require-
ments dictated by the charter of the enterprise, rules,
codes, norms for the protection of the environment, and
the welfare of the housing stock. And it is the consumer
(homeowner or initiative group) who must evaluate the
impact of innovations on the quality-of-service pro-
vider.

To make a full-fledged comprehensive assess-
ment, it is necessary to develop a methodical approach
and a system of indicators to assess the impact of the
results of innovation on the quality of services in the
housing and communal services system. This system
should be based on the following groups of indicators
(Table 1). Calculation of these indicators makes it pos-
sible to determine the state in which the company is and
assess the quality of services provided.

The third group of requirements, public service
must be built based on an economically justified tariff
that can satisfy all parties to the utility relationship and
be beneficial to them.

Table 1.

Indicators for assessing the impact of innovation results on the quality of services in the housing and
communal services system

Group of indicators

Indicator

Environmental Performance Indi-
cators.

Dynamics of changes in water quality.
The level of realization of solid domestic waste.
Assessment of changes in the level of contamination of adjacent areas.

Technical and operational indica-
tors.

Assessment of changes in the speed of processing the application, and the
quality of its execution.

Assessment of the condition of the residential facility.

Assessment of the condition of the engineering equipment.

Degree of uninterrupted supply of housing and communal services and
their compliance with the normative values.

Indicators of resource conserva-
tion.

Grid gas losses.

Reducing electricity consumption.
Reduction of gas consumption.
Decrease in water consumption.
Grid water losses.

Grid power losses.

Organizational and economic indi-
cators.

The level of transparency of tariff policy.

The level of transparency of economic relations.
Dynamics of the solvency of users of

Utility and housing services.

Degree of residents' confidence in the managing company.
The level of complaints about the provision of services.

Further reform of housing and communal services
becomes impossible without the application of new
forms and methods of management of the housing stock
of Ukrainian cities for this purpose it is necessary to
create mechanisms to stimulate the creation of associa-
tions of owners of apartment buildings (condominiums)
and other organizations that unite them:

o to legally oblige the authorities to carry out
major repairs of residential premises when they are
transferred to condominiums;

e to develop and adopt simple mechanisms of
crediting owners of apartment buildings to pay for cap-
ital repairs of the property in shared ownership;

e cancel the registration procedure for condo-
miniums as non-profit organizations, due to the fact
that it complicates the registration procedure, but does
not provide tax benefits;

e oblige authorities to provide financial assis-
tance to housing and communal enterprises (if neces-
sary) only after consultation with condominiums.

Successful reform of the housing and utilities sec-
tor requires the creation of a unified regulatory and le-
gal framework based on interconnected and well-
thought-out legislative initiatives and regulatory legal
acts. Information support is one of the priorities of the
reform of the housing and utilities sector. As a result of
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analysis of the state of information support of the man-
agement system of housing and communal services in
the cities of Ukraine revealed several significant prob-
lems:

o the constant need for residents to address each
of the participants in the sphere of housing and commu-
nal services separately, entails unreasonable psycho-
physical and time costs;

o the lack of a unified approach to management,
taking into account the interaction of all managed pro-
cesses occurring with the subject under management;

e absence of a unified and accessible infor-
mation database on the subjects and objects of the hous-
ing and communal services;

e unreasonable and multiple duplications of data
in different information systems.

To implement the main directions of reforming the
housing and utilities sector, it is necessary to solve the
tasks determining the content and successful function-
ing of the information support of the housing and utili-
ties sector management system and the city economy
automation system inseparably connected with it.

A sound innovation policy presupposes both intro-
ductions of innovations at the enterprises of the sector
and the creation of mechanisms for their adaptation and
development in the existing structure of production. In-
novations are the main mechanism that provides effec-
tive development of production and maintenance of
economic potential [4].

In this connection, it is advisable to create sectoral
regional innovation centers for reforming the housing
and utilities sector, whose main activities may include
the following:

e testing and testing of innovative developments
in conditions similar to the operating conditions of
these systems in the housing and utilities sector and im-
plementation of these developments in practical activi-
ties;

e organization and conduct of research to assess
the status and prospects of development of the quality
management system in the housing and communal ser-
vices sector in large cities

o certification of the quality of services provided
by housing and communal economy enterprises;

e training and skills upgrading of the staff of the
housing and communal economy enterprises.

The creation of such Centers on their basis of ed-
ucational, scientific, and administrative resources will
make it possible to create a system of quality manage-
ment in the sphere of housing and communal services
and thus start the implementation of the housing and
communal services reform. In general, we can state that
the following changes are needed in the housing and
utilities sector:

o radical renewal of obsolete equipment for
modern and more efficient ones;

e competent personnel selection and retraining
of the existing staff;

e increase of investors' interest in the sphere of
housing and communal services and support of the state
for implementation of innovative management systems.

Implementation of these measures will make it
possible to apply technological developments of
Ukrainian engineers, replace worn-out and obsolete
equipment and network communications with long-
term qualitative developments, which will lead to sig-
nificant savings of taxpayers' financial resources, im-
prove the quality of life of the population, especially
those living in the worn-out housing stock.

The structural model of innovation management in
the housing and communal services system implies
control over technical, organizational, economic, envi-
ronmental, and human factors. Controls are measures
of measurement, examination, or evaluation of one or
more characteristics of a product or service and com-
parison of the results with the established requirements
to determine their compliance with these requirements.
[5]

Such control with the purpose of preventing, re-
ducing, eliminating failures and excessive interruptions
in the provision of public services should be the basis
of the control system, which includes the following
methods:

e instrumental control (measuring the condition
of utilities with various testers, devices; measuring con-
sumption volumes with meters; checking water quality
with appropriate tools; humidity and temperature in
rooms with thermometers);

e audit control (inspection and analysis of docu-
ments, acceptance reports of installation and commis-
sioning works, maintenance logs, certificates of mate-
rials used);

e visual inspection (examination of the engi-
neering networks, the building, the adjacent structures,
the quality of the installation work);

e sociological control (questioning, interview-
ing a focus group consisting of consumers of utilities).

In addition, a significant part of control in the
housing and utilities sector is impossible without con-
sumer participation. Therefore, the structure of con-
sumer control in the quality of services provided can be
presented in the form of three elements, guaranteeing
the independence and completeness of control: (Figure
1) [6].

e regional control, based on the principle of one-
time inspections - planned or upon requests of citizens
and enterprises;

e control at the level of a municipality, based on
the systematic work on control and prevention of vio-
lations;

e control of owners (society of consumers, pub-
lic chamber of the city).
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Fig. 1. Structural model of innovation management in the system of housing and communal services.

The main advantages of the proposed structural
model of innovative activity management in the hous-
ing and communal services system are:

o formation of more effective management by
taking into account the principles of innovative devel-
opment of housing and communal services and taking
into account a variety of factors affecting this process;

o the management process is built according to
the requirements of the system of existing standards for
the quality of housing and communal services;

e investment of innovative measures aimed at
reducing costs for the provision and consumption of
public services that have been carried out under the
housing and communal services modernization pro-
gram;

e improvement and informatization of the ac-
counting system for financial and other costs and mak-
ing this information freely available to all participants
in housing and communal relations.

As shown by the analysis, the investment policy of
housing and communal services in the subjects of
Ukraine is ineffective. To improve the efficiency of
housing and communal services we propose a program
aimed at increasing investment activity in the housing
and communal services.

In modern conditions, Ukraine cannot allow blind
copying and application in the Ukrainian practice of na-
tional economy management theories and concepts that
are effective in Western Europe and the United States.
Undoubtedly, it is necessary to use the achievements of
advanced world economic thought, but with the oblig-
atory account of Ukrainian national characteristics,
mentality, customs, and way of life. That was devel-
oped by scientists-economists and successfully imple-
mented in other countries, cannot and should not be ap-
plied in modern conditions of Ukraine without consid-
ering Ukrainian features, because the way of life of
peoples of many foreign countries and Ukrainians, in-
cluding in the sphere of housing, simply not compara-
ble.

1.4. Discussion

Given the analysis of the specific functioning of
the system of housing and communal services in
Ukraine requires the development of a special strategy
to overcome the crisis of housing and communal ser-
vices and the transition to the solution of the accumu-
lated socio-economic problems in the framework of the
development of innovative economy in Ukraine. This
is possible through the implementation of effective in-
novation and investment policy.

The reform of the housing and utilities sector is
complex, large-scale, and affects all spheres of activity:
investment, credit, economic-financial, organizational-
legal, social-political, environmental, technical, and
others. The reform of the housing and utilities sector
must improve the performance of its sectors and their
reliability for consumers. As a practical result of the
previously conducted research, the author proposes a
program for reforming the housing and utilities sector
at the present stage. This program includes several nec-
essary measures in some areas of the housing and utili-
ties sector.

1.4.1. Necessary measures in investment activ-
ity:

1.4.1.1. To solve the problem of attracting invest-
ments in the housing and utilities sector of Ukraine, an
effective investment policy, which is a set of ap-
proaches and decisions determining the volume, struc-
ture, and directions of the use of investments, is neces-
sary. Until recently, the policy in the field of invest-
ments was the prerogative of the state, making
decisions on "horizontal" and "vertical" redistribution
of investments. Investment crises proved the ineffi-
ciency of such a system, and the regulation of invest-
ment activity is gradually shifting to the level where the
current development tasks and possible methods of
stimulation are better visible. In general, the investment
policy of the housing and utilities sector should be fo-
cused on:

e to create a favorable investment climate;

e determination of the volumes and structure of
investments which are reasonable for each period;
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o for the choice of priorities;

e to increase the efficiency of investments. To
effectively solve the problems of formation and imple-
mentation of the investment policy of Ukraine should
first:

a) determine the principles of formation and im-
plementation of the investment policy of housing and
communal services, the peculiarities of the develop-
ment of investment activity of housing and communal
services, which are formed under the influence of fac-
tors of both endogenous and exogenous nature, and
methods of management of investment activity of hous-
ing and communal services: administrative and admin-
istrative, economic, social and psychological, innova-
tive, etc.;

b) to form the functions of the management of in-
vestment activity of housing and communal services:
planning, organization, motivation, coordination, and
control, as well as effective interrelations in the sphere
of housing and communal services between the sub-
jects and objects at all levels of management. In addi-
tion, it is necessary to clearly understand the essence of
investment relations of participants in the sphere of
housing and communal services in the context of inter-
action and implementation of their investment needs
and interests.

The tasks of the mechanism of formation and im-
plementation of the investment policy of housing and
communal services are, firstly, the formation of strat-
egy and tactics of management of investment activity
of housing and communal services and, secondly, the
introduction of new forms and methods of manage-
ment, improvement of the organization of management
of investment activity of housing and communal ser-
vices, development of competitive relations.

The effective investment policy will allow ensur-
ing:

e implementation of long-term investment ob-
jectives of socio-economic development of the housing
and utilities sector of Ukraine;

e assessment of investment opportunities of the
housing and utilities sector, as well as the maximum use
of internal investment potential and the ability to ac-
tively maneuver investment resources;

e possibility of fast implementation of new per-
spective investment decisions, which appear in the pro-
cess of dynamic changes of the external environment
factors;

e determination of investment activity to specify
managerial decisions of investment nature.

1.4.1.2. The negative trend of an increasing dis-
crepancy between the growth rate of prices for housing
and communal services and their quality, as well as the
level of income of the population requires the imple-
mentation of such state policy (investment, tariff, and
pricing), which would consider the interests of specific
producers and consumers of housing and communal
services, as well as the state and society in this area.

1.4.1.3. As shown by the results of the study, first,
it is necessary to eliminate the following main problems
that negatively affect the formation and implementation
of the investment policy of housing and communal ser-
vices:

e administrative barriers, affecting issues of reg-
ulatory and legal regulation, the formation of an effec-
tive mechanism of interaction between state authorities
at the state level and local levels between themselves,
business, the population, as well as economic incen-
tives and responsibility for the inefficient use of the ser-
vices provided;

e absence of mechanisms and tools for invest-
ment. Today we need large investments from various
economic entities, money at low-interest rates, minimi-
zation of investment risks;

o inefficient management, contributing to the
formation of the unattractiveness of the sphere of hous-
ing and communal services for investment [7]. Search
for investment resources, optimization of investment
structure, effective investment of investment funds in
areas that ensure socio-economic growth of the indus-
try - these are the challenges facing managers, whose
work should use modern management tools;

e information disclosure. Currently, there is no
information for investors about the objects of possible
investment in the public domain. Managers of most
utilities have no information related to the issues of or-
ganizing investment, about possible mechanisms of co-
investment, and have no experience in organizing the
investment process.

1.4.1.4. Currently, there is a need to establish real-
istic rates of development of the investment sphere, to
determine planned indicators of investment, to form
their structure, the list of target programs, and invest-
ment projects to be practically implemented in a partic-
ular planning period based on multivariate forecast cal-
culations. Investment forecasting is a complex, multi-
stage process of studying the probabilistic aspects of
capital investment in one or another sphere of the econ-
omy in the future [8].

1.4.2. Necessary measures to improve legislation:

1.4.2.1. Currently, regulation of prices and tariffs
for certain housing and communal services is per-
formed by executive authorities, but Ukrainian legisla-
tion stipulates that local self-government bodies inde-
pendently manage the municipal property and have the
right to independently set tariffs (prices) for services
provided by municipal enterprises.

Now local governments do not have sufficient fi-
nancial independence, and revenues of local budgets do
not correspond to the volume of spending powers of lo-
cal governments. In this connection, the latter are not
always interested in effective management of invest-
ment activities, creation of favorable conditions for de-
velopment and modernization in the sphere of housing
and utilities, and do not have the ability to implement
an effective long-term policy in this area.

Only the independence of municipalities can serve
as a basis for the real responsibility of local govern-
ments for the results of activities in the sphere of hous-
ing and communal services. That is why it is necessary
to prepare a draft law stipulating the procedure of state
regulation of tariffs and prices for housing and commu-
nal services with a clear indication of those housing and
communal services, in respect of which the state regu-
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lation is carried out. In addition, it is necessary to de-
lineate the powers of state and local authorities in this
sphere.

1.4.2.2. Regulatory and legal support of the hous-
ing and communal sector development shall be carried
out at the state, regional and municipal levels.

1.4.2.3. Reform of the housing and communal sec-
tor should be aimed at forming a budgetary system that
would allow an optimal distribution of investment re-
sources between the levels of the budgetary system and
a balance of budgets at different levels. That is why
budgetary and tax legislation should provide for:

e clear assignment of revenue sources and
spending powers to the budgets of different levels;

e creation of specific mechanisms for invest-
ment support to local budgets;

e reducing the number of financial obligations
imposed by legislation on local budgets without the
provision of funding sources.

1.4.2.4. The most important promising sources of
investment in projects to modernize and develop the
housing and communal complex should be private in-
vestment. The need to attract non-state investment to
eliminate the crisis in the housing and utilities sector is
undoubted. In this connection, it is necessary to prepare
a draft law envisaging measures aimed at attracting in-
vestments from various sources to the housing and util-
ities sector and establish a most favorable investment
climate there. For this purpose, the draft law should de-
fine the basis, forms, and procedure for encouraging in-
vestment activities, as well as the conditions and prin-
ciples of state support of this sphere.

1.4.2.5. It is necessary to introduce amendments
into the Housing Code of Ukraine concerning:

e provision of discounts by the supplier of hous-
ing and communal services in case of regular advance
payments for these services;

e toughening responsibility for dishonest payers
for housing and communal services;

e introduction of fines for managing companies
or resource supplying organizations for the low-quality
provision of housing and communal services and (or)
in cases of presenting wrong bills for these services in
favor of consumers of housing and communal services.

1.4.3. Necessary measures in the issues of interac-
tion with innovative and other spheres of the economy
of Ukraine:

1.4.3.1. It is necessary to introduce innovative
technologies in the activities of housing and communal
enterprises, providing waste-free disposal of domestic
and industrial waste, primarily in the territories of
Ukraine with a special regime of nature management,
and (or) using special management regimes, including
more advanced treatment facilities, the introduction of
water recycling systems, reconstruction and moderni-
zation of industrial production, development, and im-
plementation of environmentally safe technologies.

1.4.3.2. The funds released by the reduction of
state subsidies in housing and communal services due
to the transition to 100% payment for housing and com-
munal services by the population of Ukraine should be
directed to the creation of new or reconstruction of ex-

isting industrial areas, including engineering and com-
munication infrastructure (boiler houses, water intake,
purification stations, etc.) of the industrial territory, on
which technoparks, business incubators will be created
to accommodate small innovative enterprises specializ-
ing primarily in the development of the industrial sec-
tor.

There is an urgent need for technoparks to provide
system innovations in the field of technological and or-
ganizational modernization of enterprises in the hous-
ing and utility sector, energy-saving and energy effi-
ciency in the housing and utilities sector, etc. "Cultiva-
tion" in business incubators of small companies will
promote the introduction of new technologies, the use
of innovations to solve the problems of housing and
communal services, medicine, ecology, and other areas
within the area of responsibility of public administra-
tion of housing and communal services, increasing the
innovative activity of business in Ukraine as a whole
[9].

1.4.3.3. It is necessary to create in Ukraine infor-
mation systems that are information and technological
environment of storage, processing, analysis, and dis-
semination of information in the field of innovations
and investments in the housing and utilities sector in the
interests of state bodies, economic entities, and citizens,
first to implement effective innovation and investment
policy in the housing and utilities sector.

The creation of such an information system re-
quires, first, uniting all existing data storage in the
housing and utilities sector into "one window" that will
exclude duplication of information flows and create a
basis for the further transition to a qualitatively new
level of providing public authorities and management
activities. This is especially important in view of the
key, connecting role of information in the implementa-
tion of innovation and investment cycles, which consist
of separate functionally isolated stages: fundamental
and applied research, experimental development, prep-
aration for pilot production, serial production, sales. All
this will ensure the synergistic effect of interrelated and
highly effective joint implementation of innovation and
investment cycles. It is suggested to place information
about the situation in innovative and investment
spheres of this sector on websites of ministries and de-
partments supervising the housing and utilities sector.

1.4.3.4. Overcoming the crisis in the housing and
utilities sector should be linked to a comprehensive so-
lution of socially important problems: raising the pop-
ulation's incomes; taking measures to ensure timely
payment of wages, and strengthening control over the
observance of people's labor rights.

1.4.3.5. There is a need to set up a system to reg-
ister the actual volumes of services consumed by the
population, define a minimal set of services, without
which payment for communal services can't be col-
lected.

1.4.3.6. Reform of the housing and utility sector
should be carried out in the interests of the poor through
an effective system of targeted state assistance to them
to pay for housing and utility services.

1.4.4. Ways to achieve the main objectives in the
sphere of reforming the housing and utilities sector.
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The main objectives in the sphere of the housing
and utility sector are the provision of the population
with living conditions that meet quality standards; re-
duction of costs of service producers and, accordingly,
tariffs while maintaining quality standards of services
provided; mitigation of the process of reforming the
housing and utilities payment system for the population
while transitioning to a break-even operation; transition
to self-sufficiency in the industry. To achieve these
goals, it is necessary to use the following methods:

e improvement of the management, operation,
and control system;

e transition to self-financing of sectoral organi-
zations by reducing, and in the future end, the budget-
ary allocations for grants, and eliminating cross-subsi-
dies;

e raising housing and communal services rates
for the population to an economically sound level based
on a competitive selection process for the organizations
that provide these services.

e In addition, to achieve the goals, set, it is nec-
essary to solve the following key tasks:

o to create and improve economic and organiza-
tional mechanisms to reduce the cost of housing and
communal services while maintaining and improv-
ingtheir quality and sustainability of the industry;

e improve the tariff policy for housing and com-
munal services in order to achieve a balance between
the financial needs of service providers and the sol-
vency of consumers [10];

o reduce budgetary subsidies to the industry and
use the released budgetary resources for social pur-
poses.

In conclusion, it should be noted that the goal of
the proposed program of housing and communal ser-
vices reform at the present stage is to improve the reli-
ability and sustainability of the sector enterprises and
improve the quality of housing and communal services
with a simultaneous relative reduction of costs for their
provision, which is the optimal solution to the problem.

1.5. Conclusions

Innovations allow the introduction of new equip-
ment, machines, and mechanisms, considering the cur-
rent technical requirements, standards, and regulations.
Of course, the effective operation of all systems re-
quires competent and qualified specialists who have
vast experience in this area of activity. Only in this
case, it is possible to implement innovations without
difficulties, as well as to carry out their maintenance,
which is necessary for their full operation.

The role of information technology in the imple-
mentation of socio-economic development in the whole
country has increased. The use of innovations will

change the principles of interaction of government
agencies with organizations and citizens and increase
the efficiency of interaction and information transfer.
Without the creation of comprehensive software, it is
impossible to organize the rational management of gov-
ernment agencies at all levels. Information technology
is becoming an important tool for solving problems in
the transition of housing and communal services of
Ukraine on the path of innovation. The introduction of
innovative technologies in the organization of housing
and communal complex will provide an opportunity to
form operational and reliable information about the
state of housing and communal services. Also make it
possible to make effective management decisions, for
example, in regulating the cost of housing and commu-
nal services. It is necessary to help in the implementa-
tion of innovative technologies in the activities of eco-
nomic entities of the sphere of housing and communal
services.
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The reactionary policy of the ruling circles of the Russian Empire, the development of capitalist relations
after the bourgeois reforms gave impetus to the formation of the Azerbaijani nation and the beginning of the
national movement in Northern Azerbaijan, at the end of the XIX century. At the end of the XIX century - the
beginning of the XX century, the period of the rise of national thinking in Northern Azerbaijan is the period when
a number of public organizations, charitable societies, press agencies and the development of art and dramaturgy

were established.

The period of the XIX-early XX centuries was a turbulent but proud period of Azerbaijani historiography,
which was the focus of researchers' attention, and valuable scientific works were created.
Keywords: socio-political situation, public organizations, national press, national thinking, Azerbaijani his-

toriography.

Beginning with the second half of the XIX cen-
tury, progress was observed in the public thinking of
the people in Northern Azerbaijan, the spread of en-
lightenment, and drama and art became widespread. It
was at this time that the first schools for education and
science were opened in cities and villages, newspapers
and journals, and books were published. Although the
intellectual representatives of Azerbaijan were perse-
cuted and insulted by the reactionary forces, they mo-
bilized all their forces in the way of educating the peo-
ple. The first Russian-Tatar (Azerbaijani) school was
opened in Baku as a result of the efforts of intellectuals.
This was the period of the awakening of national-dem-
ocratic thinking in the history of the Azerbaijani peo-
ple. Following the change in the public worldview, tsar-
ist Russia did not miss the strict control of the demo-
cratic-minded national press, and tried to limit the
rights and opportunities of the masses. Many leading
representatives of national-democratic ideas - educa-
tors, teachers, especially press workers - were perse-
cuted, punished and fined. The struggle of prominent
intellectuals and public figures of the time, Mirza Fatali
Akhundov, Hasan Bey Zardabi, and other well-known
figures for public education revealed the need to change
the eastern education system and create modern educa-
tional schools. As a result of H. Zardabi's initiative and
principled action, in 1871, the foundation of the first
national-public society in the field of education in
Azerbaijan - "Society to help Muslim children who are
studying" was established. "Aking¢i", which gives a
strong impetus to the development of national thinking,
and has a power that cannot be compared with any other
means in this sense, began to be published.

In the study of the important stage of the history
of Azerbaijan at the end of the XIX century and the be-
ginning of the XX century, which was accompanied by
serious economic, social and political changes sources
of the period, archives of press bodies, as well as scien-
tific works published in different years are of great im-
portance.

The collection of laws of the Russian Empire pre-
pared at the beginning of the Nicholas period under the
leadership of M.Speransky and republished several
times until the October Revolution, is an important
source in creating a broad image of the social and po-
litical life of Northern Azerbaijan, which was a part of
the empire in the XIX and early XX centuries. In that
source, social relations, public education under state
control, administration in governorates and districts, ju-
dicial system and many other important issues were re-
flected. [15]. Although pre-revolutionary researchers
wrote about many loopholes in civil legislation in the
collection (rights and obligations in family relations,
police and financial violations), in general the corpus
provides valuable facts about the period.

Tsarist Senator A.M. Kuzminski's reports on Baku
and Baku Governorate occupy a special place in the
collection of social and political information from the
beginning of the 20th century [16]. The reports provide
information about the national bourgeoisie of Azerbai-
jan and its activities in public life. A number of inter-
esting facts on the subject were included in the collec-
tion [18] of documents on the policy of tsarism in the
South Caucasus.

In the learning of the topic, the documents of the
State Historical Archive of the Republic of Azerbaijan,
the archival materials of the newspapers "Kapsiy",
"Baku", "Taraqi", "lgbal”, "Nijat", "Irshad", "Basirat",
"Ag1g Soz" which played a special role in the develop-
ment of the Azerbaijani press at the end of the X1X cen-
tury and the beginning of the XX century are also irre-
placeable. Although the communist ideology, which
ruled for many years, did not allow us to reflect the so-
cial and political life in North Azerbaijan in the late
XIX and early XX centuries, a large number of rich so-
cial and political events were covered in the press. For
this reason, taking advantage of the opportunities pro-
vided by independence, the objective study of press or-
ganizations remains an important task for scientists.
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It is clear from the documents of the State Histor-
ical Archive of the Republic of Azerbaijan that at the
end of the X1X and the beginning of the XX centuries,
public organizations played an important role in the for-
mation of national thinking in Azerbaijan, and the
opening of branches of such organizations was sup-
ported by the masses of the people. For example, in Jan-
uary 1907, amendments were made to the Charter in
order to satisfy the request of the residents of Shamakhi
to open a branch of the "Nashri maarif" organization in
Shamakhi. The project was prepared by Ahmed Bey
Agayev, a member of the management board of the or-
ganization, and submitted to the state authorities in or-
der to obtain permission [2]. In the documents of the
State Historical Archive of the Republic of Azerbaijan,
there are numerous facts about the national awakening
of the people and the opening of centers of enlighten-
ment at the request of the people in Shamakhi, Goy-
chay, Guba, Ganja, Astara, Neftchala, Zagatala, Ag-
dash, Shusha, Devechi and other regions.

Some information related to the research topic was
collected in the Archive of the National Library of
Azerbaijan. Among them, the existing materials about
the charter, founders and activities of the "Baku Mus-
lim Unas Society-Charity" adopted in 1914 contain val-
uable information about the social and political life of
Azerbaijan. It is clear from the archival documents that
the funds of the organization were mainly collected
from membership fees, funds received from official of-
fices, interest of bank investments owned by the organ-
ization, properties of the organization and other such
sources of income [6].

Until 1896, the charters of public organizations
such as education, science, enlightenment, and charity
operating in the Russian Empire were based on uniform
legislative rules in accordance with the requirements of
the time. The charters of organizations registered with
the state on the basis of official permits by local gov-
erning bodies - the governor-general or the mayor are
sources of information about the social and political
problems of the Azerbaijani organization and govern-
ment-people-philanthropy relations. In the Charter of
the "Baku Muslim Charitable Organization", the estab-
lishment of a special press body was not only aimed at
educating and informing the population. One of the
main goals here was charity. Thus, during the years of
the First World War, the organization that supplied
food and other necessary products to the Turkish-Mus-
lim population who became refugees in the war and suf-
fered losses, needed the financial resources obtained
from the sale of the newspaper. In the spring of 1917,
Muslim and non-Muslim refugees from Turkey and the
Caucasian front were also able to benefit from the char-
itable activities of the organization [7].

As is known, the national press has played an im-
portant role in the history, culture, and social-political
thinking of the people, including the people of Azerbai-
jan. For the first time in the Middle East, the national
press in North Azerbaijan tried to make its contribution
to the evolution of public organizations, and devoted
space on the pages of the newspaper to issues that
would ensure development in the field of education,
science, culture, as well as in the everyday life of the

people. When the press of the time talked about the so-
cio-political events taking place in the society, it con-
trasted the attitude of the national bourgeoisie and the
intellectuals, and conveyed to the readers the support of
the national bourgeoisie for the existing regime - tsar-
ism, and the desire of the intellectuals to replace the
monarchy with democracy in a unique way. In 1907,
M.A. Rasulzade's article published in "Takamul™ news-
paper was about "“five freedoms", where the author's
press was called "second freedom" [11] .

At the beginning of the XX century, the press
agencies of Azerbaijan played the important role in the
study of social activity and in conveying the political
landscape to future generations. In the materials of the
newspapers related to "Baku Muslim Charitable Soci-
ety", the participation of members of the organization's
board of directors, government representatives and in-
tellectuals in the groundbreaking ceremony of the his-
torical "Ismailiyya" building was covered in detail. Ac-
cording to the information, the "Ismailiyya" building
was supposed to consist of three floors. On the first
floor - a commercial sales center (shop) for the income
of the organization, on the second floor - a school for
poor and deprived Muslim children, on the third floor a
library-reading room, where the population could use
books, newspapers and magazines free of charge [12] .

A certain part of the information related to the
study of the social and political life of the period is
stored in the archives of the "Baku" newspaper. It is
clear from the 1906 issue of the "Baku" newspaper that
at the beginning of the XX century, the "Nicat" Baku
Muslim educational organization, operating on the ba-
sis of the Charter approved by the state authorities, had
important activity in the national-cultural development
of the people and the formation of educational ideas.
The "Irshad" newspaper is full of valuable information
about the powerful staff potential of "Nijat" Baku Mus-
lim educational organization, which unites big entre-
preneurs and intellectuals.

The development of capitalist relations led to the
selection of Baku, as a major economic, financial and
cultural center in the South Caucasus region at the be-
ginning of the XX century. Large banks were opened in
the city, the Baku-Thilisi railway began to operate, Cas-
pian shipping developed. Against the background of
new social relations, tsarism had to make compromises,
therefore the "Manifesto” signed by the government
recognized ordinary human rights such as personal in-
tegrity, freedom of speech, freedom of conscience, and
allowed events and gatherings.

"Taraqqi" newspaper published articles about the
great importance of "Nicat" society to national moral
values, the development of Azerbaijani language and
literature, and wrote information about the internal
rules of the organization, which are not reflected in the
Charter. The most important of the internal rules was
that the meetings of the board of directors should be
conducted in the Azerbaijani language, and regardless
of the identity of the participants, they should speak
only in the Azerbaijani language. From the materials of
the "Baku News" press, it is known that "Saadat",
which operated in the early XX century, fought against
religious superstition in its organizational activities,
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and rendered special services in the spread of true,
healthy religious literacy. Referring to the 1907 issues
of the press, it is known that the program project was
developed by the organization's management board for
the purpose of real religious education, and this project
was reflected in the Charter. According to that program,
the organization plans to open a public reading room, a
library, as well as publish books for children studying
in schools and madrasas, publish its news in the Azer-
baijani language, open a library for free distribution and
free sale of books, create pedagogical courses, hold a
teachers' congress, and organize spiritual it meant send-
ing worthy students who had graduated from school to
foreign countries to continue their education, organiz-
ing evening courses, scientific talks and literary eve-
nings, opening boarding houses near schools and mad-
rasas [14; 20; 3; 4 ]. The campaign of financial assis-
tance to the "Saadat" organization, which plans to
implement important projects, and the active participa-
tion of Baku millionaires in this campaign were re-
flected in the materials of the "Yeni Igbal™ newspaper.

In the second half of the XIX century - the begin-
ning of the XX century, the socio-political situation in
Azerbaijan was investigated both in the Soviet histori-
ography and in the modern historiography of the home-
land, the national awakening, the enlightenment move-
ment, the development of school education were stud-
ied, and the attitude to the literary environment of the
time and the activities of social and political parties was
reported in the scientific literature. The socio-political
landscape of Azerbaijan at this time found its place in
the works of Muhammad Amin Rasulzadeh, Hasan Bey
Agayev, Dadash Bunyadzadeh, Huseyn Naseh Aliza-
deh, Haji Ibrahim Gasimov, Hanifa Khanum Malikova
and other intellectuals.

In the period after the independence of Azerbaijan,
the study of the history of the early XIX and XX centu-
ries became prominent. S. Aliyarli, D. Seyidzade, D.
Huseynova, |. Baghirova, |. Musayev, M. Ismayilov, S.
Talibova and other historians have become the object
of research. One of the researchers who first paid atten-
tion to the topic, S. Aliyarli, in his article entitled "The
first stages of the national movement", refused to count
the beginning of the national movement in Azerbaijan
from 1905, and called the years 1875-1905 the first
stage of political ideological foundations - the "Akinchi
stage".

In the monograph "Social and political movement
in Azerbaijan (end of the XIX century - beginning of
the XX century)" published in Baku at the end of the
last century, researcher S. Suleymanova conducted val-
uable research directly related to the topic and obtained
important results. Thus, when S. Suleymanova spoke
about the reasons for the creation of the "Muslim char-
ity organization", she connected it not only with help-
ing the poor, but also with the purpose of caring for
those who suffered from inter-ethnic conflicts (in 1905-
1906) and brought interesting archival documents into
scientific circulation [10 ].

In the monograph "Social and political movement
in Azerbaijan (end of the XIX century - beginning of
the XX century)", researcher S. Suleymanova con-
ducted valuable research directly related to the topic

and obtained important results. Thus, when S. Sul-
eymanova spoke about the reasons for the creation of
the "Muslim charity organization", she connected it not
only with helping the poor, but also with the purpose of
caring for those who suffered from inter-ethnic con-
flicts (in 1905-1906), and brought interesting archival
documents on the subject into scientific circulation.
[10].

Among the researchers of the 1990s who paid at-
tention to the topic, we can name the prominent histo-
rian M. Ismayilov. Valuable scientific facts about so-
cial and political movement in Azerbaijan are reflected
in M. Ismayilov's work dedicated to the philanthropic
activities of the representative of the national bourgeoi-
sie of Azerbaijan H.Z.Taghiyev at the beginning of the
XX century. [8] M. Ismayilov, who chose the activities
of patron Z. Taghiyev in the socio-political life of Baku
as an object of research, showed the traces of a promi-
nent personality in various fields of the national econ-
omy, and highly appreciated his activities in the Baku
Duma as a political figure.

Historian-scientist D.S. Huseynova's research
work dedicated to the activity of Azerbaijani intellectu-
als in the late XIX and early XX centuries highlights
the service of intellectuals in the formation of national-
social consciousness. [17] The author evaluates the role
of graduates of Russian universities, as well as French,
German, and English universities in the formation of
Azerbaijani intellectuals, and confirms that those intel-
lectuals are the leading force in the social and political
life of the country. D. Huseynova sees Azerbaijani in-
tellectuals as products of European and traditional Is-
lamic civilizations and calls them catalysts of funda-
mental changes in Azerbaijani society.

The researches of D. Seyidzadeh in the historiog-
raphy of the homeland also made important contribu-
tions to the study of the investigated problem. In the
research work of D. Seyidzade, the struggle of the na-
tional bourgeoisie of Azerbaijan, prominent ideologues
of Azerbaijan in terms of the development of science,
education and national culture was extensively dis-
cussed at the beginning of the XX century. The research
work is important in terms of examining the initial con-
ditions of the activity of national-public organizations
[9]. The researcher, who focuses on the political direc-
tion of the subject, in his other work talks about the
unity of representatives of the national bourgeoisie
against riots, the creation of a committee under the
name of maintaining order, highlights the measures
against the labor protests of 1905, as well as the activi-
ties of the Baku City Duma [19].

Historian-scientist 1. Baghirova's monograph ded-
icated to the activities of Azerbaijan's political parties
and organizations is also important in terms of the in-
vestigation of socio-political processes and the charac-
terization of the political environment in which na-
tional-social organizations operate in the studied period
[13]. At the beginning of the last century, the author
conducted serious research in the direction of reflecting
the full picture of the political life of Azerbaijan, and
turned important issues such as the formation of exist-
ing parties, their activities, and their relationship to the
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existing regime into the object of research. In the mon-
ograph, not only Muslim, but also Christian (including
Russian, Armenian) parties, Zionist and anarchist or-
ganizations were analyzed, and the impact of the col-
lapse of the monarchy in Russia on the socio-political
life of Azerbaijan was studied.

One of the valuable works related to the investiga-
tion of the problem is A. Bayramoglu's study entitled
"Education and Enlightenment in Shamakhi (literary
environment from the middle of the 19th century to
March 1918)" published in 1997 [5]. The book exam-
ines the emergence and development of education and
culture, including the literary movement of enlighten-
ment in Azerbaijan from the middle of the 19th century
to the March massacres of 1918, on the example of
Shamakhi, which has an ancient history and rich liter-
ary traditions, and gives a scientific assessment of so-
cio-political events. With reference to scientific-histor-
ical sources, archival materials and literary-artistic ex-
amples, the author illuminates the landscape of our
social-literary and national cultural thought history for
the first time in a regional aspect.

One of the attention-grabbing works related to this
important period of Azerbaijani historiography belongs
to J. Allahverdiyev. The author's "lravan Literary Envi-
ronment" published in 2010 helped to illuminate one or
another aspect of the investigated problem. In his work,
the author talks extensively about the activities of
prominent Azerbaijani intellectuals who played a major
role in the formation and development of Azerbaijan's
literary environment in Yerevan and demonstrated na-
tional will, the problems faced by Azerbaijani Turks in
the context of Armenian chauvinism, the role of the na-
tive language press, and educational and educational is-
sues [1].

The reactionary policy of the tsarist ruling circles
and the development of capitalist relations after the
bourgeois reforms gave impetus to the formation of the
Azerbaijani nation and the beginning of the national
movement in Northern Azerbaijan at the end of the XIX
century. At present, the in-depth study of the socio-po-
litical landscape of this period based on the new na-
tional theory is one of the important issues of Azerbai-
jan's history. The relevance of the problem should not
be measured only by looking at the topic from new po-
sitions, by conducting a critical analysis. This is also
important from the point of view of laying the founda-
tions of the initial conditions for the creation of the

democratic model of the national state in Azerbaijan at
the beginning of the XX century.
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ABSTRACT

The main stages are considered in the article are elements of physical rehabilitation in Parkinsonism. Also
described and analyzed in detail causes, main signs and stages of Parkinson's. The influence of physical exercises
has been studied and briefly described, physiotherapy, various rehabilitation techniques (active and passive therapy
options) as well as massage for patients with Parkinson's disease.
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The aim of the study: determine the main aspects = maintenance of differentiated motor functions (motor
and features of physical rehabilitation of patients with  rehabilitation); 2) technologies with virtual reality; 3)
Parkinson's disease. cognitive training to improve cognitive functions; 4)

Materials and methods. Traditionally, rehabilita-  social support and psychotherapy;5) occupational ther-
tion methods for Parkinson's disease can be divided apy that supports and restores daily life skills; 6) speech
into: 1) a complex of various methods of restorationand  correction.

Table 1.
An example of the effectiveness of motor rehabilitation according to research data and a general meta-
analysis in the period from 2001 to 2019.

Research in the

period 2001- i
2019. (Held in bNeurn;f The technique used Performance eval-
Germany, during the observa- . . Effectiveness of the technique
pa- . uation criteria
France, the tients tion
Czech Republic)
[26-30]
Active FT, physical | Reduction of stiff-
therapy with ele- | ness of move- | There is insufficient evidence for
7 (3- RKD) 132 ments of stretching | ments, reduction | the effectiveness of stretching ra-

and stretching exer- | of fear of falling, | tio, increased flexibility, and cor-
cises, increasing flex- | confidence of | rection of patient movement.
ibility and stability. movement

A moderate effect of physical ex-
ercises on stable position in space,
balance and movement, the main
effect was recorded on walking
and improving the general physi-
cal condition of patients.

Positive influence on the dynam-
ics of stabilization and restoration
of normal movement and walking.
Not intense increase and partial
restoration of normal movements
in the joints (approaching the
physiological norm)

Therapeutic gymnas-
tics, corrective gym-
nastics, active FT
classes.

Motor functions,
walking, balance,
movement.

23 (19-RKD) | 1065

A combination of | Motor functions,
therapeutic gymnas- | amplitude of
tics and alternation | movement in
during a cycle of 4 | joints,  walking,
classes of active and | balance, move-
passive FT ment.

29 (23-RKD) | 1137

Classes on the tread- | Walking parame-

mill ters

Combination of cor- Positive dynamics of improving

. - Movement, mus-

rective gymnastics, cle tone.  muscle balance after water classes and

15 (9- RKD) 369 | static and dynamic : ; improving muscle strength after
strength, walking, g :

dosed strength loads, combining exercises have been

. balance.
classes in water recorded

12 (12- RKD) 203 Positive influence on walking
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Materials and methods of research. Examina-
tion of 19 patients with Parkinson's disease. The aver-
age age of the examinees in the general group is 62.1 £

10.9 years old. A general clinical and neurological
examination was performed, assessment of motor func-
tions according to the Unified Parkinson's Disease As-
sessment Scale, neuropsychological testing (MMSE,
Montreal Cognitive Test MoCA, depression scale and
Beck anxiety scale, Cloninger-TCI psychological ques-
tionnaire, scale Berg's equilibrium). All examinations
were divided into 2 groups: the first group consists of
10 patients who received standard medical treatment. 9
other patients of the second group were additionally
prescribed physical therapy includes exercises for the
development of balance and coordination, which was
evaluated by using the Berg balance scale. The groups
were matched by age, sex, and duration of the disease.

Research evidence has shown that using a series
of balance exercises can reduce the number of falls, im-
prove balance control, and reduce stiffness during

walking. The superiority of one complex of balance
correction exercises over another complex, their com-
bination is difficult to assess, since the studies differed
in the duration and intensity of the classes. In addition,
studies have used different scales to assess balance. In
one study, balance was improved by reducing the se-
verity of axial movement disorders when a series of ex-
ercises to increase the range of motion of the trunk with
gradually increasing amplitude was applied. A combi-
nation of strength training, massage, and balance train-
ing was more effective in reducing postural instability
than balance training alone, and water training helped
improve muscle strength and joint range of motion. Re-
cently, the effectiveness of combining a complex of
physical exercises and balance training with the use of
stabilometric platforms for restoring the correct balance
to the limits of the physiological norm in Parkinson's
disease has been proven.

According to the stage of Parkinson's disease, each
of them has certain tasks of physical therapy

Table 2.
Patient management algorithm.
Model A | Hen-Yar Scale 1-2 Tagks: preventlc_m of a sedentary Ilff_estyle, yvgrk with the fear of falling,
maintenance or improvement of physical activity
Model B | Hen-Yar Scale 3 Tasks: movement, range of motion, walking, muscle strength.
Model C | Hen-Yar Scale 4 Tasks: l\/!|n|m|zat|on of ex.ternal assistance in movement, improvement of
balance, independent walking
Tasks: prevention of bedsores, preservation of vital functions of the body,
Model D | Hen-Yar Scale 5 prevention and development of contractures, prevention of pneumonia, pre-
vention of venous thrombosis.
Conclusions: References
1. As of today, Parkinson's disease still not stud- 1. Agafonova O., Bilyanskyi O. Peculiarities of
ied enough. physical rehabilitation in Parkinson's disease. Sports

2. Physical rehabilitation for this disease can
only be complex and developed in a multi-disciplinary
team.

3. Massage is considered one of the main means
and element of passive influence on muscle tone.
Which course should be followed, taking into account
concomitant diseases and pathologies of each individ-
ual patient.

4. The active part of physical therapy should be
started immediately after the initial diagnosis of the pa-
thology. The initial stages do not require a large amount
of equipment or simulators.

5. Active physical therapy, depending on the
manifestations of the disease, can begin both with
working out and restoring the normal walking pattern
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6. Breathing exercises can be used both for gen-
eral health purposes and for speech and voice correc-
tion.
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The article is devoted to the study of the effectiveness of the use of mirror therapy and kinesiotaping in the
restoration of motor functions of affected limbs after an ischemic stroke.
Keywords: ischemic stroke, mirror therapy, Kinesiotaping, rehabilitation.

Formulation of the problem

Stroke was and remains a global medical, social
and economic problem in Ukraine and the world, be-
cause it leads to serious physical and mental conse-
quences, disability and mortality of the population. Ac-
cording to the data of the Public Health Center of the
Ministry of Health of Ukraine, about 17 million cases
of stroke occur in the world per year, this is approxi-
mately one case every two seconds, in Ukraine - about
140,000 per year, and this is one case every four
minutes. As for mortality, approximately six and a half
million people die from stroke in the world, and in
Ukraine about 50,000 per year[8].In addition, it is
worth noting that millions of people around the world,
including in Ukraine, live with the consequences of
strokes.

A stroke, as defined by the World Health Organi-
zation, is "rapidly developing clinical signs of localized
(or general) brain dysfunction with symptoms lasting
24 hours or more or leading to death, with no obvious
etiology other than vascular origin"[4]

Ischemic stroke is one of the most common cere-
brovascular diseases [5].1schemic stroke is an acute vi-
olation of cerebral blood circulation that occurs as a re-
sult of acute ischemia of the brain and is accompanied
by structural and morphological changes in brain tis-
sues and persistent organic neurological symptoms [9].

Ischemic strokes, characterized by blockage of
blood vessels in the brain or neck, cause about 80% of
all cases of the disease. Three conditions lead to this
blockade: 1) thrombosis — the formation of aclot ina
blood vessel of the brain; 2) embolism — the move-
ment of a clot from another part of the body (for exam-
ple, from the heart) to the brain; 3) stenosis — serious
narrowing of an artery in the brain [11]. With the aging
of society, personal underlying diseases (such as hyper-
tension, diabetes, heart disease, and hyperhomocyste-
inemia), smoking, alcohol consumption, and other fac-
tors, the incidence of IS has been continuously rising
[5].

The main stroke risk factors are:

*» Age. Stroke occurs in all age groups, but the risk
of the disease increases between the ages of 55 and 85.

* Sex. Men have a higher risk of stroke in young
and middle age, but more women die of stroke in old
age.

* Family medical history. Family members may
have a genetic predisposition to risk factors for stroke:
diabetes, hypertension, etc.

* High blood pressure / hypertension. Hyperten-
sion leads to a 2-4 times increase in the risk of stroke
under the age of 80.

» Smoking. Cigarette smoking doubles the risk of
ischemic stroke and increases the probability of hemor-
rhagic stroke by 4 times.

* Heart diseases. Coronary heart disease, valve de-
fects, atrial fibrillation, and enlargement of one of the
heart's chambers can lead to blood clots that can rupture
and block blood vessels in the brain.

* Presence of transient ischemic attacks.

* Diabetes. Causes destructive changes in blood
vessels throughout the body, particularly in the brain. If
the blood glucose level is high during a stroke, then the
brain damage is usually more severe than when the
blood glucose is normal.

* Cholesterol imbalance. When cholesterol accu-
mulates in the blood vessels, it leads to atherosclerosis.
Atherosclerosis is the main cause of narrowing of blood
vessels, which leads to both heart attack and stroke.

* Physical inactivity and obesity. Obesity and in-
activity lead to hypertension, diabetes and heart disease
[11].

The high level of stress in the population in con-
nection with the full-scale war is also a provoking fac-
tor in the occurrence of strokes in Ukraine.

The purpose of the study: to substantiate the
need for mirror therapy and kinesiotaping in the com-
plex restoration of motor functions of the limbs after an
ischemic stroke.

Research goals:

1. Determine the features of ischemic stroke and
its consequences.

2. Compile an algorithm of rehabilitation
measures for people with an ischemic stroke.

The main manifestations of a stroke: sudden dete-
rioration of vision in one or both eyes, confusion with
the pronunciation and understanding of words, sudden
numbness in the body, face, limbs mostly on one side
of the body, loss of coordination and balance of the
body, severe headache for no apparent reason, loss of
control over limbs, inability to raise both arms at the
same time [1]

Symptoms and signs of an ischemic stroke depend
on the affected part of the brain. Patterns of neurologic
deficits often suggest an involved artery, but the corre-
lation is often imprecise (Table 1) [7].
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Selected stroke syndromes

Table 1

Symptoms and signs

Syndromes

Contralateral hemiparesis (maximum in legs), urinary incontinence, apathy, confu-
sion, poor judgment, mutism, grasping reflex, apraxia of gait

Anterior cerebral artery
(infrequent)

Contralateral hemiparesis (worse in arms and face than legs), dysarthria, hemian-
aesthesia, contralateral homonymous hemianopia, aphasia (if dominant hemisphere
affected) or apraxia and sensory non-recognition (if non-dominant hemisphere af-
fected)

Middle cerebral
(common)

artery

Contralateral homonymous hemianopia, unilateral cortical blindness, memory loss,
unilateral 3rd cranial nerve palsy, hemibolism

Posterior cerebral artery

Monocular vision loss (amaurosis)

Ophthalmic artery
(branch of the internal ca-
rotid artery)

Unilateral or bilateral cranial nerve deficits (eg, nystagmus, vertigo, dysphagia,
dysarthria, diplopia, blindness), trunk or limb ataxia, spastic paresis, cross-sensory
and motor disturbances*, impaired consciousness, coma, death (if basilar artery
occlusion full), tachycardia, labile blood pressure

Vertebrobasilar system

Absence of cortical deficits plus one of the following:

Lacunar heart attacks

* Ipsilateral loss of facial sensation or motor weakness with contralateral hemianesthesia or hemiparesis of the

body indicates involvement of the pons or medulla oblongata.

Secondary post-stroke complications after a stroke
are pneumonia, pulmonary embolism, post-stroke epi-
lepsy, apalic syndrome, pelvic dysfunction, contrac-
tures, tendency to falls, mental and social maladapta-
tion, sleep disorders, isolation syndrome[6].

Physical rehabilitation is an integral component in
the process of restoring functioning, maintaining
health, restoring functions, forming compensations, im-
proving self-care, reducing dependence on outside
help, and returning to a full life.

The main method of rehabilitation of stroke pa-
tients with movement disorders is physical therapy (ki-
nesiotherapy), which aims to restore (full or partial)
range of motion, strength and dexterity in the affected
limbs, balance function, and self-care skills [10].

It is advisable to use kinesiotherapy in combina-
tion with kinesiotaping and mirror therapy.

Based on research results Azici G., Guclu-Gunduz
A., Bayraktar D., Aksoy S., Nazliel B., Kilinc M., Yild-
irim S.A., Irkec C [2]. kinesio taping improves the
transmission of sensorimotor signals, when applied to
the ankle joint an improvement in postural stability was
observed. The advantages of kinesio taping are non-in-
vasiveness and duration of action. This method is effec-
tive in the treatment of paralysis and paresis, it changes
the bioelectric activity in the muscles, thereby reducing
spasticity in the affected limb due to neuroreflex mech-
anisms.

Various mirror neuron-based approaches can be
used to restore hand function, namely mirror therapy
(MT), action observation (AO), and motor imagery
(MD[12].

Ml is a mental rehearsal of the physical movement
of a body part. Ml-based neurorehabilitation can be
used at all stages of stroke recovery and is an adjunct to
traditional rehabilitation that improves motor func-
tion[3,12].

MT is widely used as a method of rehabilitation.
A mirror in the patients' midsagittal plane can reflect
the movements of the patients' unaffected limbs super-

imposed on the position of the affected limbs, and cre-
ate the visual illusion that the affected limbs of the pa-
tients can move normally [13]. MT is used to reduce
pain, as well as to restore motility of affected limbs. AO
is the therapy of observing the everyday actions of oth-
ers, then the observer's own neural networks react as if
a physical action is being performed.

Comprehensive rehabilitation aims and includes:

1. Early start of rehabilitation measures, individual
approach and selection of exercises for each patient,
continuous and phased use of rehabilitation means,
their complex combination, control over performance
and control of adequacy of physical load.

2. The rehabilitation program includes the use of
kinesiotherapy, breathing exercises, massage, Kine-
siotaping and mirror therapy.

3. Exercises are performed under the supervision
of a physical therapist.

4. Physical activity is dosed according to the pa-
tient's condition, his well-being, movement regime and
stage of rehabilitation.

5. Positioning of the patient and changing the po-
sition of the body is used to avoid pathological postures
and bedsores.

6. The main tasks of rehabilitation are: reducing
the tone in spasmodic muscles, increasing muscle
strength, expanding the amplitude of movements in the
joints of the affected limbs, improving the clarity of the
execution of movements, training balance and coordi-
nation from different starting positions, training the
grasp of objects and their movement. support and im-
provement of basic motor skills and self-care skills. In
order to perform these tasks, passive exercises, passive-
active exercises, stretching exercises, active exercises,
physical exercises from different starting positions, ex-
ercises for balance and coordination of movements, ex-
ercises for training fine motor skills are performed.

7. Respiratory gymnastics is used to improve the
functional state of the respiratory and cardiovascular
systems, engages the body's reserve forces, improves
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microcirculation and exchange processes, thereby pre-
venting pulmonary complications and stagnation in the
body.

8. Performing exercises with a healthy limb while
looking at its reflection in a mirror (mirror therapy)
helps restore motor functions by forming the principle
of feedback.

9. Kinesio taping is effective for stabilizing the
muscles and ligaments of the affected limbs and for re-
ducing the tone of spasmed muscles.

10. An important aspect in recovery is the active
participation of the patient in the rehabilitation process,
personal motivation and desire to work for the result.

Conclusions: So, we can say that movement is the
basis of recovery of lost motor functions after an is-
chemic stroke.

Involvement of mirror therapy contributes to the
transmission of impulses to the central nervous system
and vegetative centers, as a result of which metabolic
and redox processes are improved, the so-called mirror
neurons are included in the work, motor activity im-
proves. Kinesio taping helps to stabilize the musculo-
skeletal apparatus, reduces pain syndromes, normalizes
blood circulation and lymph drainage, facilitates the
performance of movements in the limbs and increases
their amplitude.

The use of mirror therapy and kinesiotaping in
complex rehabilitation after an ischemic stroke has a
positive effect and accelerates the recovery of motor
functions of the affected limbs.
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ABSTRACT
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The COVID pandemic and the global economic crisis have had a profound impact on the organization, func-
tioning, economic well-being, and professional prospects of dental practices, as well as on the dental health of
patients in Bulgaria. In the first months of the COVID pandemic, dental practices faced the difficult task of ob-
taining scarce personal protection equipment (masks, gloves, overalls, safety goggles, etc.) In addition to their
lack, the price at which they could be purchased was also a problem. Dental professionals report a reduced flow

of patients for prophylaxis and standard manipulations.

Keywords: dental practices, patients, dental health, COVID pandemic.

At the beginning of the pandemic, one of the main
problems was the lack of information about the patho-
gen - clinical picture, mode of spread, ways to protect,
and treatment. For several months, this information was
selected by scientists and doctors around the world. The
scientific and clinical data on the COVID pandemic are
being updated, supplemented, and analyzed to this day.
Based on this scientific information, guidelines are be-
ing created to prevent infection with the virus, methods
to limit the spread of the infection, treatment regimens
for the disease, vaccines, and pharmaceutical treat-
ments are being developed.

Impact of the COVID pandemic on dental
practices

In relation to the topic, a survey was conducted us-
ing a direct anonymous survey method. Data were col-
lected online, using Google forms for the period 2020 -

2021. The sample was typological, collecting data on
patients, and dentists. Descriptive and analytical statis-
tical methods were applied: data are presented as abso-
lute numbers and relative share of each category, and
age (the only quantitative variable in the survey) as
mean and standard deviation. Of the analytical statistics
methods, chi-square analysis was applied. Values of
p<0.05 were considered significant.

Results:

Data were collected on 206 patients and 193 den-
tists (dental practitioners). The sample as a whole was
predominantly female (77.4%), and this was also true
for each of the study groups (71.0% among dentists,
and 83.5% among patients). The study subjects were
46.3 years old on average. Table 1.

Table 1.
General characteristics of respondents
Variables Total Dentists Patients
N % n % n %
Gender Male 90 22,6% 56 29,0% 34 16,5%
Female 309 77,4% 137 71,0% 172 83,5%
Age (arithmetic mean+SD) 46,3+11,2 46,0+11,6 46,4+11,0

Dental practices have been affected by the COVID
pandemic in several ways that have had a major impact
on their economic status and active functioning. As in-
itially reported, the problem was the lack of infor-
mation about the pathogen, its spread, methods of pre-
vention, as well as the clinical picture of the disease,
and, above all, the lack of clearly defined treatment
rules. The many unknowns, as well as the strict restric-
tive measures that were initially introduced by the gov-
ernment, have led to the closure of a huge number of
dental practices. Dental practices were therefore de-
prived of their profits.

Dentists were asked if they had suspended their
activities since the beginning of the COVID pandemic.
Over half reported that this had happened to them
(59.6%), while the remaining 40.4% had not stopped
working. The highest proportion of those who stopped
at the beginning, when the state of emergency was de-
clared (86.2%), followed by those who stopped their
activities for the duration of their illness or quarantine
(6.9%), and another 5.2% stopped during the peak of
the epidemic. A further 1.7% reported working accord-
ing to a reduced schedule almost every month. The sur-
vey showed that due to the COVID epidemic, dentists
experienced a decrease in patients, with more than half
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of dentists (55.6%) reporting this (Table 2). The reduc-
tion in patients during the peak of the epidemic was re-
ported by 65.4% of dentists.

The fact that the virus initially attacks affects and
develops in the nasopharynx makes the dentist's work
particularly risky. The patient is infectious both during
the incubation period - when there are no symptoms -
and after he develops a clinical picture of the disease.
As highlighted, this makes the working environment of
dentists highly risky. Therefore, some dentists - most
often older and/or with co-morbidities - severely re-
strict or stop seeing patients. These actions, driven by
concern for their health, lead to financial losses for the
dental practices they run.

In everyday dental practice, rotary instruments are
continuously used, which, when working in the oral
cavity, lead to the swirling of an air-aerosol cloud. If
the patient is positive and is a carrier of a COVID in-
fection, viral particles are also swirled in this air-aero-
sol cloud. Therefore, to reduce the risk of infection and
subsequent illness of the dentist and the support team
of dental assistants, hygienists, and receptionists in the
dental surgery, it is recommended:

1. To use protective clothing, safety masks with
the maximum degree of protection, safety glasses with
side shields, safety helmets, safety gloves, and shoe co-
Vers.

2. To ventilate the dental surgery

3. To disinfect the workplace and the surgery

4. To conduct triage - the dentist takes a history
of the patient to report the absence or presence of symp-
toms for COVID infection ( presence or absence of fe-
ver, headache, night sweats, scanty running nose, sore
throat, conjunctivitis, muscle pain, loss of sense of
smell, cough, contact with people sick with COVID)

5. Availability of a green certificate ( vaccine,
previous illness, antigen test, PCR )

6. To conduct a rapid antigen test in dental sur-
gery.

7. To enrol patients with time off in between.
Thus, on the one hand, the aim is that the patients do
not meet each other in the waiting room as a preventive
measure against COVID infection. On the other hand,
this ensures the necessary time for cleaning, disinfec-
tion, and ventilation of the workplace and work area.
These free time intervals between patients are recom-
mended to be in the order of 15-20 min.

Concerning the protective equipment used in the
work in the period before the start of the COVID pan-
demic, dentists were expected to use more and more

varied equipment due to the specific nature of their
work. Almost all dentists (97.4%) used a mask; gloves
were applied in the practice of almost all dentists
(95.9%); protective goggles were used by 75.6% of
dentists; protective overalls were used by 14.5% of
dentists, bonnets by 22.3% of dentists, and something
else by 10.9% of dentists. Helmets, air purifiers, and
disposable clothes/towels were the most frequently
mentioned in the "other" response. The percentages
added up to more than 100 as respondents gave more
than one answer. It is possible that some respondents
misunderstood the question and answered with the time
since the pandemic began in mind.

The dentists surveyed were asked what new pre-
cautions they had added since the SARS-CoV-2 pan-
demic began. A quarter of dentists (26.4%) reported
that they had not supplemented their practice with a
new means of protection. A mask was added by 25.6%
of dentists; gloves were added by 22.3%; protective
eyewear was started by 31.1%; overalls by 42.5%; bon-
net by 35.8% and something else by 12.4%. In the
"other" response, helmets, air purifiers, disposable
sheets/clothes, and higher-grade masks (FFP2) were
the most common. The percentages sum to more than
100 as respondents gave more than one answer. It is
possible that some respondents who were confused by
the previous question did not write down the additional
protective equipment after the start of the COVID epi-
demic, as they had already noted them in the previous
question.

The majority of dentists responded positively to
the question "Do you spend more time per patient ap-
pointment to further clean and disinfect the surgery?",
84.5% respectively. The proportion of negative re-
sponses was 9.3% and those who could not judge were
6.2%, respectively.

Dentists were asked if they book patients at greater
intervals to ensure that patients do not meet in the wait-
ing room for their surgery. The majority of respondents
answered in the affirmative: 76.7%, while the remain-
ing 23.3% did not take such a measure.

More than two-thirds of the dentists (70.5%) ques-
tioned all their patients about their current health status
to identify symptoms of COVID among them. Only at-
risk groups are asked by 10.4% of dentists. 17.6% of
dentists do not collect such information. Three dentists
responded with "other”, and their responses indicate
that this was an activity they performed at the beginning
of the pandemic, but they do not collect such infor-
mation recently.
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Table 2.
Dentists' responses
Variables - Total% nDentls;[/z
Yes, they decreased 114 | 55,6% | 110 | 57,0%
Has the COVID pandemic affected the | No 50 | 24,4% | 48 | 24,9%
number of patients visiting your surgery? | Yes, they grew 19 | 93% | 16 | 8,3%
I can not judge 22 1 10,7% | 19 | 9,8%
2:(?)5\,” Dpatlerllts decrease during 134 | 65.4% | 128 | 66,3%
Do you notice a noticeable change in the peaks
. o No 40 | 195% | 40 | 20,7%
number of patients visiting your surgery Yes, patients increase _during : .
related to the peak of the pandemic? COVID peaks 9 4,4% 7 3,6%
I can not judge 22 1 10,7% | 18 | 9,3%
I have not used 1 | 0,5% 0 0,0%
Mask 199 | 97,1% | 188 | 97,4%
What personal protective equipment did | Gloves 195 | 95,1% | 185 | 95,9%
you use in your practice before the | Safety glasses 153 | 74,6% | 146 | 75,6%
COVID pandemic Safety overalls 30 | 14,6% | 28 | 14,5%
Safety Bonnet 45 | 22,0% | 43 | 22,3%
Other 22 1 10,7% | 21 | 10,9%
Helmet 16 15
" " Air Purifier 1 1
Answer "Other Disposable clothes/sheets 4 4
All that exists as protection! 1 1
| have not added a new protection 52 | 254% | 51 | 26,4%
Mask 54 | 26,3% | 49 | 25,4%
What personal protection equipment have | Gloves 49 | 23,9% | 43 | 22,3%
you added to your practice since the start | Safety glasses 63 | 30,7% | 60 | 31,1%
of the COVID pandemic Safety overalls 85 | 415% | 82 | 42,5%
Safety bonnet 71 | 346% | 69 | 358%
Other 25 | 122% | 24 | 12,4%
Helmet 15 14
" " Air Purifier 5 5
Answer "Other Disposable clothes/sheets 4 4
Higher class mask (ffp2) 1 1
. . Yes 173 | 84,4% | 163 | 84,5%
Do you take more time to see one patient No 19 [ 9.3% | 18 | 9.3%
to further clean and disinfect the surgery I can not judge 13 1 63% | 12 | 62%
When patients come to your surgery, do | Yes, for every patient 142 | 69,3% | 136 | 70,5%
you collect information about their cur- | Yes, for patients from risk groups 25 | 12,2% | 20 | 10,4%
rent health status to detect symptoms of | No 35 [ 17,1% | 34 | 17,6%
COVID Other 3 | 15% | 3 1,6%
i 0 0
How is the pandemic affecting the gen- Hggraetgl\giti on 16358 21:302 16238 22202
eral/dental health of your patients? Positive > 1.0% > 1.0%
Patients with pain in need of emer-
gency dental care 151 | 78,2%
During the COVID pandemic, what pa- | Patients in need of standard manip-
tients with what need visit your dental | ulations - therapeutic, surgical, per- 171 | 88,6%
surgery iodontal, etc.
Aesthetic procedures 53 | 27,5%
Other 2 1,0%
Have you suspended your dental practice | Yes 115 | 59,6%
at any time during the pandemic No 78 | 40,4%
in the beginning, when the state of
emergency was declared 100 | 86,2%
Did you stop your dental practice at any | at epidemic peaks 6 | 52%
time during the pandemic - when during your illness/quarantine 8 | 6,9%
I work at a reduced schedule almost 2 17%
every month ’
Do you enroll patients at greater intervals | Yes 148 | 76,7%
as an anti-epidemic measure so that pa- | No 45 | 23,3%
tients do not meet each other in the wait-
ing room
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All these protective equipment, disinfectants as
well as the additional time for ventilation, cleaning, dis-
infection, preventing patients from meeting each other
in the waiting room, and conducting a rapid antigen test
if there is no green certificate, make the treatment pro-
cess more expensive and if they are at the expense of
the dental practice reduce its financial income, and if
they are calculated in the cost of dental treatment lead
to the increase in the cost of the dental procedures and
are at the expense of patients. If in the first case, we
have increased costs that lead to a direct reduction in
the dental practice's income, in the second case the in-
crease in the cost of dental procedures leads to a partial
outflow of patients, which indirectly has a negative im-
pact on the dental practice's financial income.

Another problem of dental practices related to the
COVID pandemic is the supply of dental consumables
and materials. In the initial stages of the spread of in-
fection, the supply of protective equipment was ex-
tremely difficult to obtain and at speculatively inflated
prices. At present, the supply of protective equipment
is unproblematic but due to the COVID pandemic on
the one hand, the difficulties in the supply of raw mate-
rials and electricity on the other hand, and international
and national inflationary processes, significant price in-
creases between 50% and 150%, sometimes more, are
currently being reported. There are also shortages or se-
verely delayed supplies of some standard dental mate-
rials, and here too sustained price increases of 40% or
more are being observed. The lack of some materials
and/or their increased prices lead to their substitution
by others, which on the one hand can worsen the quality
of the treatment process and on the other hand when
they are replaced by more expensive raw materials, as
well as increased prices of personal protective equip-
ment, can make the whole complex of dental manipu-
lations more expensive. Unfortunately, this price in-
crease has a negative impact on some patients, who re-
duce the number of dental treatments they can pay for
or visit dental surgeries offering dental services at
lower prices. In the latter situation, the lower price in
most cases manifests itself as unsatisfactory quality,
which in the long term is again a negative aspect for the
patient. The lower financial receipts in the dental sur-
geries lead to a limitation of cash for the purchase of
new materials, updating of the material base of the sur-
gery, and training of the staff, in some cases a reduction
of staff is necessary, which again affects the quality of
the treatment offered.

Some of the dental practices have used loans and
the financial instability caused by the COVID pan-
demic is leading to the danger of their closure. This is
on the one hand a financial problem for the employed
staff who are left without a job, a problem for the state
social security as the employees register at the unem-
ployment bureau, and a problem for the patients who
are faced with the choice of a new dentist and above all
a difficult time from a financial and psychological point
of view for the owners of dental practices.

Another economic problem indirectly linked to the
COVID pandemic is the significant increase in the price
of electricity and gas supplies internationally. In Bul-
garia, unlike domestic electricity consumers, who use
electricity for domestic purposes at a price that is cur-
rently limited by a moratorium, dental surgeries, and
general practitioners' practices use industrial electric-
ity, which is traded on the free electricity market and is
at exchange prices. Many dental practices are subscrib-
ers to district heating companies, which is a major cost
and high expense.

Dentists in their daily practice use the services of
dental technicians. There has been an increase in the
prices of dental technician services, which again is in-
directly linked to the COVID pandemic and the inter-
national chaos it has caused, inflation - international
and national, expensive electricity, and difficulty in
supplying internationally expensive materials.

Dentistry is a specialty, which is actively develop-
ing and is closely related to technical progress. Semi-
nars, training, and professional exhibitions are manda-
tory parts of the professional development and growth
of dentists. In the course of the COVID pandemic and
to comply with the anti-epidemic measures, dentists'
training has been severely affected.

Impact of the COVID pandemic on patients’
dental health

One of the most interesting questions in the survey
was "How is the pandemic affecting the dental health
of your patients?". Dentists reporting a negative effect
resulting from the pandemic were 66.3%. Only two
dentists (1%) believe the pandemic is having a positive
impact. According to another 32.6% of dentists, the
COVID pandemic has had no impact on their patients'
overall health.

Dentists were asked what patients who visited
their surgeries during the pandemic were suffering
from. The highest proportion reported that patients
needed standard manipulations (88.6%), but a rela-
tively high proportion also reported that patients came
in with pain needing emergency dental care (78.2%).
Something else was indicated by another 1%, adding
that it was "anything" and long-delayed treatment that
was urgent". The percentages added up to more than
100 as participants gave more than one answer.

Among the patients surveyed, the most commonly
reported reason for going to the dentist was tooth decay
(38.3%), followed by having a crown, bridge, or den-
ture made or replaced (23.3%), a broken tooth (13.6%),
cosmetic dentistry (11.2%), tooth extraction (9.2%),
tooth pain (0.5%), or something else (14.6%). Among
the "other" responses, preventive check-ups predomi-
nated, followed by tartar cleaning. The sum of the per-
centages exceeded 100 as respondents gave more than
one answer.

We examined whether there was a difference be-
tween dentists' and patients' responses regarding rea-
sons for visiting dental surgery.
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Fig. 1.
Differences in patients' and dentists' responses regarding the reasons that led them to visit dental surgeries.

There was a significant difference in the propor-
tion of physicians and patients reporting a pain visit,
p<0.001. There was no significant difference in the re-
sponses of dentists and patients who reported a visit for
standard, aesthetic, and other manipulations (p>0.05).

In the survey, patients were asked about the fre-
quency of dental surgery visits before the COVID epi-
demic. More than one-third responded at least once a
year (37.9%) and at least twice a year (36.9%), while
the remaining 25.2% went to the dentist only for emer-
gencies/pain.

For the majority of patients (60.5%), the COVID
epidemic did not affect the number of visits to dental

surgery but one in three (33.2%) reported that the num-
ber had decreased, in 0.5% (one patient) it had in-
creased, and another 5.9% could not judge.

Patients who visited a dental surgery for various
reasons since the beginning of the COVID epidemic
were 79.1%, while 20.9% did not.

Differences were sought in dentists' and patients'
responses to the questions "Has the COVID pandemic
affected the number of patients visiting your surgery?"
(for dentists) and "Has the COVID pandemic affected
your standard number of dental surgery visits on an an-
nual basis?" (for patients). The two groups were shown
to respond differently, with differences persisting even
when eliminating the "can't judge" response, p<0.01.
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FIG. 2. Impact of the COVID pandemic on dental surgery visits according to patients and dentists

A possible explanation for this imbalance in re-
sponses between patients and dentists is that the survey
was taken by patients who on the one hand were proac-
tive in general life and on the other hand were respon-
sible for their general and in particular their dental
health. For them, the number of visits to dental surgery
on an annual basis has remained virtually unchanged
despite the pandemic. A large proportion of these pa-
tients visit the same dental practice for many years.
They are satisfied with the services offered and have

faith in the work of the dentist as well as the steriliza-
tion and disinfection carried out in the practice. These
are patients with well-maintained oral health and usu-
ally need standard dental manipulations that are not
emergencies. On the other hand, dental practices are
also visited by patients who are irresponsible with their
dental health and it can be assumed that the COVID
pandemic has reinforced this irresponsibility, which ac-
cording to dentists has manifested itself in a decrease in
the total number of patients visiting dental practices and
an increase in pain emergencies.
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Fig. 3. Differences in responses of patients and dentists regarding the intensity of dental treatment during the
COVID pandemic.

Because the mean values of patients according to their answers to the question "Has the COVID pandemic
affected your standard number of dental surgery visits per year?" varied, patients were divided into 4 groups ac-
cording to their age, in 15-year intervals.

Table 4.
Age markers of dental surgery visits during the COVID pandemic.
Your age
[Has the COVID pandemic affected your standard number of dental surgery] ~Arithmetic Standard
visits per year? mean n deviation
Yes, they decreased 49,1 68 (10,8
INo 44,7 124{10,6
Yes, they increased 37,0 1 |
I can not judge 49,3 12 14,0
Total 46,4 205/11,0

Due to the small number of patients in the individual responses ("yes, increased" and "can't judge"), they were
excluded from the analysis because they violated the conditions for its application (number of expected frequencies
in cells above 5). Different age groups were shown to respond significantly differently to this question, p=0.013:
as age increased, more patients reported that the number of visits to dental surgery decreased.
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Fig. 4. Patients' responses regarding their perceived risk of COVID when visiting the dentist and physician and

age comparability

of the problem.

Patients were asked if they considered it risky to visit their dentist. 35.0% and 48.5%, respectively, rated
going to the dentist as risky; for 48.5%, going to the dentist was not risky. 16.5% could not judge their dentist

appointment (Table 3).
Tab. 3.
Patient responses
Variables n %
In your opinion, is it risky to visit the dentist because of Yes 2 35’02/0
the COVID pandemic? No - 100 | 48,5%
' I can not judge 34 | 16,5%

How often did you visit the dentist before the COVID Only if necessary (emergency/pain) | 52 25’22/0
pandemic (March 2020) At least once a year 78 | 37,9%

At least twice a year 76 | 36,9%

Yes, they decreased 68 | 33,2%
Has the COVID pandemic affected your standard num- | No 124 | 60,5%
ber of dental surgery visits per year? Yes, they increased 1 ,5%

I can not judge 12 | 59%
Have you visited a dentist since the beginning of the | Yes 163 | 79,1%
COVID pandemic (March 2020) No 43 | 20,9%

Pain in a tooth 1 0,5%

Caries 79 | 38,3%

Broken tooth 28 | 13,6%
On what occasion did you visit the dental surgery during | Tooth extraction 19 | 92%
a pandemic IIE\)/Ifalklng or replacement of crowns, 48 | 23,3%

ridges, dentures

Aesthetic dentistry 23 | 11,2%

Other 30 | 14,6%

Prophylactic examination 17
Answer "Other" Cleaning tartar 7

Other 6

Some patients, mostly the elderly, are embarrassed
to visit dental surgery because of their fear of COVID
infection. Patients are found to miss their regular an-
nual check-ups. This leads to undiagnosed problems in
the meantime, aggravating them medically and making
them more expensive financially. It is reported that
there are patients who started treatment before the
COVID pandemic but did not complete it or interrupted
it. Subsequently, the interruption of the treatment led to
a worsening of the clinical findings in the oral cavity
and a corresponding change in the treatment plan. An

increased percentage of periodontal disease was found.
The explanation on the one hand is the patient's fear of
COVID infection and consequently not coming to the
dental surgery for a prophylactic examination and pro-
fessional oral hygiene. On the other hand, it was found
that when working online, at home, patients signifi-
cantly underestimated their oral hygiene, and when a
prophylactic examination was performed on patients
who had impeccable hygiene and healthy periodontal
health, the absence of plaque, gingival inflammation,
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and presence of dental plaque was found. This is indic-
ative of neglected personal oral hygiene at home and
leads to the development of caries and its complications
at a later stage besides periodontal disease. During the
peaks of the different waves of the COVID pandemic,
there was a decrease in patients visiting dental surger-
ies. At these times, the patients who visit dental surger-
ies most often present with an acute dental problem ac-
companied by pain.

In some patients, there is a temporary postpone-
ment of restorative dental manipulations that are not
characterized by urgency. This postponement is on the
one hand due to the fear of COVID infection, on the
other hand to financial problems caused indirectly by
the COVID pandemic, and thirdly to the lack of vac-
cination certificates at the moment.

Because they have not sought dental care because
of concerns about COVID infection, some patients
complain of gastrointestinal problems caused by poor
mechanical processing in the oral cavity. Patients with
uncontrolled diabetes due to lack of examination by an
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70%
60%
50%
40%
30%
20%
10%

endocrinologist are found to have periodontal prob-
lems.

Before the availability of vaccines, some patients
had expressed concern about infecting their elderly rel-
atives and therefore refrained from visiting the dentist.
With the advent of vaccines in the fight against the
COVID pandemic, the worries of infecting both den-
tists and patients have diminished.

It is interesting to see the difference between doc-
tors' and patients' responses regarding dental health. It
turns out that the two groups (doctors and patients) have
different opinions about the impact of the pandemic on
people's dental health: the proportion of those who
think the impact is negative is similar, 67.3% of doctors
and 61.2% of patients, respectively. The percentage of
individuals believing that the pandemic had no impact
was significantly higher among physicians (31.2%)
than among patients (19.7). In contrast, only 1% of phy-
sicians and as many as 19.1% of patients expressed the
opinion that the COVID pandemic had positively af-
fected their health. The differences were significant,
with p<0.001

19,1%

0%
Dentist/ GP

Patient

W Negative M No reflection

Positive

Fig. 4. Distribution of responses to the question "How has the COVID pandemic affected dental health™ by
respondent type (relative proportion of responses for the respective respondent type)

Conclusion:

In dental offices, the patient flow, the standard
course of dental treatment as well as the financial reve-
nues are seriously affected by the COVID pandemic in
several ways.

1. Dentists perform treatment activities in a high-
risk environment where the likelihood of a COVID in-
fection is significant. As a precautionary measure for
dental professionals and their teams, in addition to per-
sonal protective equipment, strict disinfection, ventila-
tion, the use of UV lamps, and buffer periods of free
time between patients, vaccination is recommended as
the method of protection of the highest importance.

2. As a result of the COVID pandemic, the finan-
cial profits of dental practices have fallen due to a re-
duction in patient flow ( patients who have fallen ill,
patients worried about the risk of infection, patients
without a green certificate, patients declaring an inabil-
ity to currently pay the increased prices of dental ser-
vices).

3. Difficulties in the standard treatment process
due to lack or delayed supply of certain dental consum-
ables and materials and their replacement with ana-
logues, which affects the quality and pricing of treat-
ment procedures.

4. Increasing costs of dental clinics based on ex-
pensive electricity, increased prices of dental consum-
ables and materials, more time spent on cleaning, ven-
tilation, disinfection - chemical and physical with (UV
lamps), additional finances for the purchase of personal
protective equipment, increased prices of dental ser-
vices, etc.

As a result of the COVID pandemic, patients have
seen their dental health deteriorate due to a lack of reg-
ular preventive check-ups. Also, a worsening of exist-
ing pathologies is reported again due to a lack of timely
dental care. For some patients, the problem lies in their
fear of infection, while for others, the increased cost of
dental services appears to be an insurmountable obsta-
cle at present.
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This article is devoted to studying the effectiveness of physical therapy in the treatment of facial nerve neu-

ropathy.
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Problem statement.

The facial nerve (Latin: nervus facialis) provides
innervation to all the facial muscles, the stapedius mus-
cle of the middle ear, most exocrine glands of the head
(except for the parotid glands), including the tear
glands, nasal and oral mucosa glands. This structure
also functions as a taste receptor for the anterior two-
thirds of the tongue and provides sensitivity to a small
area of the ear [3]. Bell's palsy is the result of damage
to the facial nerve, which can be caused by frequent ex-
posure to cold, infections, intoxications, or trauma.
This condition was first described in 1836 by Scottish
physiologist Charles Bell, and it was named after him.
Bell's palsy is accompanied by serious physical and
psychological problems such as facial asymmetry,
drooling, and other symptoms that can affect the pa-
tient's social activity [12]. Facial nerve neuritis is an in-
flammatory lesion of the nerve that innervates the facial
muscles on one side of the face [4]. As a result, weak-
ness develops in the muscles, leading to a decrease (pa-
resis) or complete absence (paralysis) of facial move-
ments and causing facial asymmetry.

Facial nerve neuritis is the most common among
cranial nerve disorders in children [5], while in adults,
it ranks second among cranial nerve disorders. The
prevalence of this condition among children is ex-
plained by the anatomical features of the facial nerve
[5]: 1) in children, the fallopian canal is not yet fully
formed, so the facial nerve exits practically under the

skin from the temporal bone, increasing the risk of in-
jury compared to adults; 2) the nipple-like projection of
the temporal bone is also not fully formed in children,
making this nerve less protected from injury.

Currently, viruses are believed to play an im-
portant role in the development of facial nerve neuritis.
Studies in recent years have shown that patients with
this disease have increased titers of antibodies to vi-
ruses such as herpes simplex, Epstein-Barr, influenza,
and adenoviruses in their blood. Neuritis often occurs
as a result of hypothermia [4]. For a long time, the path-
ogenesis of facial neuropathy was explained by various
theories, including vascular, inflammatory, and others
[6]. Nowadays, facial neuropathy is considered as one
of the variants of a tunnel syndrome. Recent studies
confirm the sequence of changes that occur with this
disease, namely: "ischemia, edema, compression" or
"primary ischemia, edema, compression, secondary is-
chemia". The development of inflammation and edema
leads to compression and ischemia of the facial nerve.
Prolonged and pronounced compression of the nerve
can result in demyelination and secondary degeneration
of nerve fibers [5; 4; 11].

Clinical manifestations of facial nerve neuropathy
depend on the level of nerve damage. The main clinical
symptom is paresis or paralysis of the facial muscles on
the corresponding side of the face, leading to facial
asymmetry. In addition, ophthalmological symptoms
such as inability to close the eye due to paralysis of the
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eye's circular muscle, tearing, and drooling due to pa-
ralysis of the mouth's circular muscle on the affected
side may occur [5; 8].

Research by Ukrainian scientist O.V. Bismak sug-
gests that facial nerve damage can lead to irreversible
tissue processes in the nerve. This type of nerve damage
usually cannot be restored, which can lead to trophic
disturbances in facial muscles [3]. In 10-25% of cases,
after treatment for facial nerve neuropathy, the function
of facial muscles is not completely restored, and in 18%
of cases, a cosmetic defect is observed. Post-neuritic
contracture is formed in 16% to 32% of cases [1].

The question of the treatment and rehabilitation of
patients with facial nerve palsy still does not have a de-
finitive answer. Physical rehabilitation can play an im-
portant role in restoring facial nerve function after its
damage.

Objective: To determine the effectiveness of
comprehensive physical rehabilitation in the treatment
of facial nerve palsy.

Method

This study was conducted at the Ternopil Munici-
pal Hospital No.2. The study included 20 patients with
facial nerve palsy, 12 (55%) males and 8 (45%) fe-
males. The age of the examined patients ranged from
49 to 63 years. All patients underwent a comprehensive
examination, which included questioning and examina-
tion. The House-Brackmann scale [7; 9] was used to
assess the severity of facial nerve damage. The medical
facility followed the relevant regulatory documents in
determining the diagnosis and treatment of patients.

Results and Discussion

The general condition of patients with facial nerve
palsy who were examined was characterized by the fol-
lowing impairments: inability to fully close the eye on
the affected side, weak facial muscle movements, une-
venness of the face at rest, and absence of forehead
movements. Upon admission to the hospital, all pa-
tients had a similar level of severity of facial nerve
palsy, including severe dysfunction corresponding to 5
points on the House-Brackmann scale.

In addition to standard treatment for all patients
with facial nerve palsy, physical rehabilitation
measures were applied to restore normal tone of facial
muscles, function of eyelids, and overall body tone. A
physical rehabilitation program was developed, which
included morning exercises, sound therapy, facial mus-
cle exercises, therapeutic massage, self-massage, and
physiotherapy measures.

The goal of physical therapy was to restore inde-
pendent movements of the facial muscles and sym-
metry between the sides of the face in patients. To

achieve this goal, special exercises were used, starting
with sound gymnastics and lip movements that are re-
sponsible for articulation, and then progressing to per-
forming simple movements of facial muscles. Patients
were recommended to practice sounds "b", "v", "p", "f",
"z", which were combined with sounds "s" and "u" in
front of a mirror. The criterion for successful treatment
was the restoration of the ability of patients to whistle
on exhaling and to purse their lips.

To restore independent movements of the facial
muscles on the affected side and achieve maximum
symmetry between the healthy and affected sides, pa-
tients performed special exercises for the facial mus-
cles. These exercises included raising and lowering the
eyebrow arch, inflating the cheek with pressure, closing
and opening the eye, puckering the lips for whistling,
protruding the tongue, baring the teeth, raising and fur-
rowing the brow, as well as pulling the cheek with the
mouth closed. Initially, these exercises were performed
with the help of hands and then independently in front
of a mirror up to 5 times a day. A physical therapist
ensured the correct execution of the exercises to avoid
the formation of pathological conditioned reflex con-
nections. The pace of exercise was moderate. At the be-
ginning of the course, 10-15 repetitions of each exercise
were done, and then the number of repetitions increased
by 3-5 every day until reaching 30-40 repetitions. The
amount of hand assistance decreased gradually as the
amplitude of independent movements and the strength
of the paralyzed muscles' contraction increased to avoid
fatigue in the affected muscles. Exercises for the facial
muscles alternated with strengthening and respiratory
exercises.

To maintain muscle tone on the affected side, ther-
apeutic massage of the cervical-collar zone, face, and
scalp was used. The massage began with therapeutic
massage of the cervical-collar zone. Therapeutic mas-
sage of the chest-clavicular-nipple-shaped muscles in-
cluded stroking, rubbing, and kneading.

To achieve an anti-inflammatory effect, improve
blood and lymph circulation in the facial muscles, and
improve the conductivity of the facial nerve, an ultra-
high frequency (UHF) electric field was applied to the
area of branching of the facial nerve. The UHF therapy
was performed using the UHF-80-3 apparatus.

Table 1 contains a list of components of the phys-
ical rehabilitation program, the number of procedures,
and their duration. The sequence of performing the pro-
cedures in the physical rehabilitation program corre-
sponded to the order indicated in Table 1.
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Table 1

medical rehabilita- | The number of | The duration of | The total duration | The room where the proce-
tion services classes the lesson of the lesson dure takes place

Morning hygienic ) . .

gymnastics 1 15-20 min. 20 min. chamber
Audio gy_mnastics 1 5-10 min. 10 min. physical therapy office
ggmﬁigfess for fe- 1 15-20 min. 20 min. physical therapy office
Therapeutic  facial : .

massage 1 15-20 min. 20 min. massage room
Therapeutic  scalp : :

massage 1 15 min. 15 min. massage room

: : office of physiotherapeutic

UHF 1 10 min. 10 min. procedures

After undergoing physical rehabilitation, certain
changes were observed in the patients. According to the
House-Brackmann scale, after 7 days of following the
program, 4 (20%) patients did not show any noticeable
improvement in their clinical condition. The severity of
facial nerve impairment changed from 5 to 4 on the
scale (indicating moderate dysfunction) in 12 (60%)
patients, while in 4 (20%) patients, it changed from 5 to
3 (indicating mild dysfunction). After a 14-day course

of treatment and physical rehabilitation, significant im-
provements in health were observed in all patients. Fol-
lowing the physical rehabilitation program, 12 (60%)
patients had moderate dysfunction of the facial nerve
(rated 4 on the House-Brackmann scale), while 8 (40%)
had mild dysfunction of the nerve (rated 3 on the
House-Brackmann scale).

Table 2 contains the results of the impact of phys-
ical rehabilitation.

Table 2
Volume of patients
Severity of urafacial nerve | Before rehabilita- | On the 7th day of rehabili- | On the 14th day of rehabili-
points tion tation tation

Abs. % Abs. % Abs. %
5 (severe dysfunction) 20 100 4 20 0 0
4 (severe dysfunction) 0 0 12 60 20 60
3 (severe dysfunction) 0 0 4 20 8 40

The results of physical rehabilitation were ana-
lyzed separately by symptoms, and it was found that af-
ter 14 days of applying the physical rehabilitation pro-
gram, all patients showed positive changes in individ-
ual indicators.

Conclusion

After using a complex of physical rehabilitation,
which included morning hygiene exercises, sound
gymnastics, facial muscle exercises, therapeutic mas-
sage of the neck-collar zone, facial massage, therapeu-
tic massage of the hairy part of the head, electric field
therapy for the branching area of the facial nerve, and
self-massage of the face, restoration of moderate dys-
function of the facial nerve was achieved in 60% of
cases and mild dysfunction in 40% of cases in all pa-
tients with severe nerve damage. In addition, all pa-
tients regained symmetry of the nasolabial folds and
normal tear and salivary secretion. These results were
achieved within 14 days of rehabilitation measures.
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B cratbe MpeACTAaBJICHBI aHOMAJIMU PA3BUTHA U MATOJIOTHYCCKUC U3MCHCHU 3KCTpaBM6pI/IOHaJ'II>HI)IX 06pa—
30BaHUI MOTYT HPUBECTH K CCPLE3HBIM OCJIOKHCHUAM JI 310POBbA Pa3BUBAIOIIETOCH I1JI0 AA. B ]IaHHOﬁ CTaTheC
MpOBCJCH 0630p aHOMaJIMH ¥ MaTOJIOTMUECKUX N3MEHEHUH AMHHOHAa, XOpHOHA, IJIAlICHTBI, JKCJITOYHOI'O MCIIKa U
MYIDOBUHBI, 4 TAK)KE NNPEACTABJIICHA aKTyaJlbHasA CTaTUCTHUKA U MEKAYHapOoAHas IMPaKTUKa B 3TOM 00JacTH.

ABSTRACT

The article presents developmental anomalies and pathological changes in extraembryonic formations that
can lead to serious complications for the health of the developing fetus. This article provides an overview of
anomalies and pathological changes in the amnion, chorion, placenta, yolk sac and umbilical cord, as well as

current statistics and international practice in this area.

KnroueBble c10Ba: aMHHOH, XOPHOH, IUIAIICHTA, KEITOUYHBIH MEIIOK, TyTIOBUHA, AHOMAJIMK Pa3BUTHS, Ta-
TOJIOTUYECKUE N3MEHECHU A, CTATUCTHKA, MEXXAYHApOAHAs ITPAKTUKA.
Keywords: amnion, chorion, placenta, yolk sac, umbilical cord, developmental abnormalities, pathological

changes, statistics, international practice.

Beenenne

DKCTpasMOpHOHAIbHBIE 00pa30BaHUSI UTPAIOT
Ba)XHYIO POJIb B PAaHHEM Pa3BUTHH IUIOAA U BKJIIOYAIOT
TakHe CTPYKTYpbl, KAaK AMHHOH, XODHOH, IUIAIIECHTA,
XKEJITOYHBII MEIIOK U ITyIIOBHHA. AHOMAJIMH U [1aTOJI0-
TMYeCKHe U3MEHEHHUS 3THX 00pa30BaHUH MOTYT BBI3bI-
BaTbh CEPHE3HBIC IIOCIIEACTBUS IS 3M0POBB IUIO/1A, Ta-
KHe KakK 3aJIep>KKa pocTa, THIOKCHS, HHYEKIUHN U laxe
cMepTh. B 1aHHOl CTaTbhe MBI PACCMOTPUM OCHOBHBIE
aHOMaJIMM M TIATOJIOTUYECKHE M3MEHEHHUS 3KCTPadM-
OpHOHATIBLHBIX 00Pa30BaHUil, IPEJICTABUM AKTyalbHbIC
CTaTHUCTUYECKHE JaHHBIE U MEXTYHAPOIHYIO IPAKTUKY
B 00JIACTU TMATHOCTUKY ¥ JICYCHHUSI.

O030p aHOMaNMi ¥ NATOJNIOTHYECKUX M3MEHEHUI
9KCTPa’dMOPHOHATBEHBIX 00pa30BaHMIA

2.1. AMHUOH U XOpPHOH

2.1.1. AMHHOTHYECKHE JIEHTHI (aMHHOTHYCCKUN
CHHAPOM)

AMHHUOTHYECKHUE JICHTHI IPEICTABIISIOT CO00It BO-
JIOKHHCTHIE JICHTHI, 00pa3ylomuecss B aMHUOTHYECKOH
nosoctd. OHU MOTYT BBI3BATh CIABJICHHE M HCKAKCHHE
pasBuBaronmxcs CTpykTyp mioga [Kapmoc et al.,2019].

VHIMICHTHOCT aMHHOTHYECKOTO CHHIpOMa CO-
crasisier okoyo 1 Ha 1200-15000 ponoB [HaconoBa u
Mopo3osa, 2016].

B03MOXKHBIE TOCIEICTBUSl BKIIIOYAIOT aMITyTa-
[IUH, BPOKIICHHEIE NIe(opManiil ¥ CMepTh mioa [ benn
u Mapaep, 2020].

2.1.2. XoprnoaMHHOHHUT

XOpHOaMHHOHHUT - 3TO OaKTepHaJbHOE BOCHaje-
HUE aMHHOHA U XOPHOHA, YacTO BBI3bIBaeMOe MH(pEK-
nusmu, TakuMu kak Escherichia coli mm Streptococcus

agalactiae [Tarep u Karap, 2017]. UHIMIEHTHOCTD XO-
pHOaMHHOHHTA COCTaBIsIET OKosIo 2-4% Bcex poJoB
[CmupHoBa et al., 2021]. Ociio)KHEHHsSI MOTYT BKIIIO-
4aTh NPEXIEBPEMEHHBIN Pa3pbIB MJIOAHBIX 000JIOUEK,
IPEKACBPEMEHHBIE POJIBI, CEIICUC U Jake CMEPTh HO-
BopoxenHoro [CmupHoBa et al., 2021].

2.2. IInauenra

2.2.1. IlpupareHue miIaleHThI

[pupaineHye mIaneHTs - 3TO aHOMaJIbHOE Cpa-
IIEHHKE MJIALICHTHI ¢ MUOMETPHEM, KOTOPOE MOXKET IPH-
BECTH K KPOBOTEUEHHIO I10CTIE POJOB U OTPEOHOCTH B
ructepakromun [Paiit 1 Mutuenn, 2018]. MunuaeHT-
HOCTb IPUPAICHU IUIAlleHTHl cocTaBiser 1 Ha 2500
pozos [[lapma u Paiit, 2018]. dakTopsl prcka BKIIO-
YaloT MMOBTOPHBIE KECapeBBl CEUSHHUS, MHOTOIIOAHBIE
OepeMEeHHOCTH W IDIalleHTapHble aHOManmuu [bpex u
Bpenr, 2019].

2.2.2. IlpennexaHue TUIAIICHTHI

[pemiexxanne TUIALEHTH - 9TO AHOMAJIBHOE pac-
MIOJIO’KEHHE TUIALleHTH, KOTAa OHA YaCTUYHO WIIH TT0JI-
HOCTBIO TIePEKPHIBAeT MICHKY MAaTKH, YTO MOXET IpH-
BECTH K KPOBOTEUEHHIO U NpodieMaM pu ponax. UH-
UJICHTHOCTb TPEIUIS)KAHUS IUIAIICHTHl COCTaBIISET
okono 1 ma 200 pomoB [bym u JIu, 2020]. Jleuenue
BKJIIOYACT IUIAHWPOBAaHHE KecapeBa CEYSHHUs, YTOOBI
n30eKaTh KPOBOTEUECHUS M IPYTHX OCIOKHEHHH Byt
n JIn, 2020].

2.2.3 AHOMaJINH IJIAIEHTHI

Bcerpeuarotest anomanmu pazmMepa (THITO- U THITep-
TUIA3Hs1) M CTPOSHUS ITALCHTHI, OITYXOJIH, a TAKXKe aHO-
MaJIMM €€ JIOKaJIM3allMd W TpHKperuieHus (placenta
accreta).
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I'mnomnasus MIaneHTsl - HapyleHue, IpH KOTo-
poM ee Bec cocraBisier meHee 1/10 Beca mioma (B
HOpME OH paBeH 1/6-1/7), a TonmmHa - meHee 2 cM. ['u-
MOTIA3Hsl MJIAICHTHI HAOTIOACTCSl Y KEHIIMH C MHO-
TOBOJIMIEM, TE€CTO30M, THIIEPTOHHYECKOH OO0JIE3HBIO,
IpU IUTALICHTAPHON HEJIOCTATOYHOCTH, FOBEHUJIBHOM
¢dbopme caxapHOro aumabera ¢ BacKynomatwei. ['umo-
TUTa3Msl TUIAIIEHTHI B OOJNBIIMHCTBE CITyYaeB COUETACTCS
C 3aJIepKKOH pa3BUTHSA IJI0Aa. [ HItepruia3us iaeHThl
- HapyIIeHHe, IPH KOTOPOM ee Bec cocTaBisiet 1/3-1/2
Beca Iuto/ia. [ mnepruiasus mianeHThl BCTpeyaeTcs Mpu
TeX e COCTOSHUSX, YTO U MHOTOBO/IHE.

AHoMamu GOpMBI MOTYT OBITh PA3THYHBIMH.

KonbueBuanas miarenTa - placenta annularis: u3-
3a orcytctBus decidua spongiosa u decidua compacta
LEHTpaJIbHAs YacTh IUIAIICHTHI CKJIEPO3UPOBAHA.

Neynonbuatas mianenta - placenta bilobata -
yaiie BCTpe4aeTcs B BapHaHTe J100aBOYHOW JOJIBKU
TUTAleHThl; J00aBOYHbBIE NONBKUA (OPMUPYIOTCS U3
TKaHu Tpodobiacta, He MojaBepriuercs atpoduu, u
MOTYT pacrojaratbCsi Ha HEKOTOPOM DPacCTOSIHUM OT
TUTAlCHTBI, IIPU 3TOM OHU COEIUHSIOTCS C TUIAlleHTOMN
000JI0YKaMH, IO KOTOPBIM IPOXOMSAT COCYHBI; 3a-
JiepKKa 100aBOYHOI JJOBKU B MAaTKeE MOCIIE POXKICHUS
1I0CJIe/Ia MOXKET BBI3BaTh KPOBOTEUEHHE.

Oxonuaras miarenra - placenta fenestrata - k-
HUYECKOTo 3HaueHus: He umeeT.IlnaenTa , okpyxeH-
Has BayMKoM, - placenta circumvallata - popmupyetcs
B pe3yJIbTaTe OTCIOWKM M CKPY4YMBaHHs KpaeB Ilja-
LIEHTHI B pAHHHE CPOKU OEPEMEHHOCTH; IPU ATOM I~
KU XOPHOH PacIoIoXkKeH B BUIE BaJIKa BOKPYT XOPH-
aJbHOM IUIACTUHKHU; €CJIIM OTCIOWKAa M CKpy4HMBaHUE
IIPOU3OLLIMA 110 CaMOMY Kpalo IJIALeHTHI, (HOpMHPY-
eTCsl IUIAlleHTa, OKpYyXKeHHas obomkom, - placenta
marginata; B OOJIBIIMHCTBE CIy4aeB MPOSBICHUS OT-
CYTCTBYIOT, U aHOMAJHMIO OOHApY>KMBAIOT CIy4aiHO
P OCMOTpE IOCNIeNa; BO3MOXKHBI KPOBOTCUCHHE U
MOJTEKaHHe OKOJOMJIOAHBIX BOJ B T€UEHUE OepeMeH-
HOCTH, IIPEkKIAEBPEMEHHBIE POIbI, IOPOKH Pa3BUTHA U
rubesb mioaa [Pamunckuii B.E.,2020].

2.3. XKenrounslit MemIok

2.3.1. IlepcucTupyrOmIHii )KeITOYHBINA MEIIOK

[IponomkuTenbHOE CYIIECTBOBAHUE KEITOYHOTO
MeIlKa ociie 00BIYHOTO CPOKA €T0 HCUYE3HOBEHHS MO-
KET CBHICTEIbCTBOBATH O HAIMYMHM XPOMOCOMHBIX
AHOMANHH WU IPYTUX BPOXKACHHBIX NedexToB [[ep-
ka4d u Kamuuckuii, 2019]. UHIMIEHTHOCTD MTEPCUCTH-
PYIOILETO JKEJITOYHOTO MEIIKa COCTaBJIeT OKOJIo 1 Ha
3000 pomxoB [Mopran u Ilpuctep, 2016]. Puck pa3su-
THSI TAKOTO COCTOSIHHSI MOKET OBITh CBSI3aH C MaTePHH-
CKUMH (paKkTOpaMy, TAKUMHU KaK BO3pacT, KypeHHe Wi
MIpUMEHEHHe OolpeeNeHHbIX tekapcTB [[lepkau u Ka-
muHCKHHA, 2019].

2.4. TlymoBuHA

2.4.1. OmHOApTEepHaIbHAS IMYTTOBHHA

OnHoapTepHaibHas IMYIOBHHA - 3TO aHOMAJHs,
IIPH KOTOPOH B MYIOBHHE NMPHUCYTCTBYET TOJIBKO OJHA
apTepusi BMECTO JIBYX, YTO MOXKET IPHBECTH K HapyIle-
HUI0 KpoBooOpameHust 1 pa3BuTHIO Tuiona [bpenn u
Kapncon, 2020]. MTHIUAEHTHOCTh OHOAPTEPHATEHON
ITyTTOBHUHBI COCTABISIET OK0Io 1% Beex ponos [bpern
Kapscon, 2020].

B HEKOTOpBIX Cllydasx oJHOapTepUalIbHAs ITyTIO-
BHHA MOXET OBITh CBS3aHAa C XPOMOCOMHBIMH aHOMa-
JIVSIMH, BPOXKJICHHBIMH TTOPOKaMH Cep/lia U JIPYyTUMA
BpoxkaeHHbIME nedexTamu [bpenn u Kapricon, 2020].

2.4.2. Y371Bl Ha MYNIOBUHE U 3aIlyTAHHOCTH ITyTIO-
BUHBI

VY3761 HA MTYMOBHHE W 3aITyTaHHOCTH ITyITOBHHBI
MOTYT BBI3BaTh HapyIlIeHNE KPOBOOOpAIIEHHs TUI0Ia U
runokcuto [Kapnenko u Kosanesa, 2017]. ManuneHT-
HOCTb y3JIOB Ha ITyIIOBUHE COCTaBISET 0KoJIo 1% Bcex
POZIOB, a 3aIlyTaHHOCTh ITyITOBHUHBI - 2-5% [Kaprenko
u Kosanesa, 2017]. Bpaun IOMKHBI TIIATEIBHO Cie-
JITH 32 COCTOSIHIEM IIJI0/1a BO BpeMs OEpPEMEHHOCTH U
POZOB, YTOOBI CBOEBPEMEHHO BBISIBUTH M YCTPaHHUTH
BO3MO>KHBIE OCJIO)KHEHHUSL.

3. I1y3bIpHBIi 3aHOC: 0030p, ITUOJIOTHSI, KIIHHIYC-
CKas KapTHHA U JIeYeHue

ITy3BIpHBI 3aHOC - 3TO PEKOE THCTOJIOTHYECKOE
COCTOSIHHE, KOTOPOE XapaKTepH3yeTCss MHOTOYHUCIIECH-
HBIMH TPO3JICBUHBIMH OOpa30BaHUSMH B BHJIE My-
3BIPHKOB Pa3IM4yHON (OPMBI U pa3Mepa Ha BOPCHHAX
xoproHa. Kaxiplil my3slpek mnpencTaBiseT co0on u3-
MEHEHHYI0 BOPCHHY XOpPHOHA, M MPOLECC MOXKET CO-
IMPOBOXAATHECA BOAAHUCTBIM TIEPEPOKIACHUEM KIICTOK.
XOTs 3THOJIOTHS IY3BIPHOTO 3aHOCA JI0 CUX TOp OCTa-
€TCsl HEU3BECTHOM, CYIECTBYIOT JIBE OCHOBHBIE TE€O-
pHH: TIEpepOKICHUE SiIIa WK [TepepOoKICHHIE IS Ty-
aJNbHON 000JIOYKH MaTEPUHCKOTO OpraHu3Ma.

Knuanueckast kapTHHA My3BIPHOTO 3aHOCA MOYKET
MPOSIBIISITECS CIIEAYIOIIMM 00pa3oM:

ITepronudeckiie KpOBSIHbIE BBIAETICHUS U3 MAaTKH,
KOTOpBIE YCUIIMBAIOTCS C POCTOM MATKH.

BhicTphIli pocT MaTKH, MPEBbIIAIONINI CPOK Oe-
pEMEHHOCTH.

HepaBHOMepHas KOHCHCTEHLUSI MaTKU U yBEJH-
YEHHBIE SIMYHUKK [P NaJIbIaLUH.

JluarHocTyka Iy3bIPHOTO 3aHOCA2 OCHOBBIBAETCS
Ha KJIMHUYECKUX CHUMIITOMAaX, Pe3yJibTaTe YIbTpa3By-
KOBOT'O MCCIIEZIOBAHUS U ONPEICICHUN YPOBHSI XOPHO-
HUYecKoro roragorpornuHa (XI') B Mode marenra.
Baxxao npoBouTth audGepeHIuaIbHY 0 THaTHOCTHKY
C JIPyTMMH COCTOSHUSAMH, TAKUMH KaK MHOT'OIJIOAHAs
6epeMEeHHOCTh, OCTPOE MHOTOBOJIME, CAMOIIPOH3BOJIb-
HBII a00pT, MHOMa MaTKU ¥ HEMPaBUIBHO ONpPEJENICH-
HBIIl F€CTallMOHHBINA CPOK.

JledyeHne My3BIPHOTO 3aHOCA SIBISIETCSI TOJBKO
OlepaTHBHBIM. B 3aBHCHMOCTH OT cpoka GepeMEeHHO-
CTH ¥ COCTOSIHMS TUIOJA.

JledeHne MMy3BIPHOTO 3aHOCA SIBJIAETCS ONEpalIv-
OHHO-XUPYPIU4eCKHUM. MeToa BMEIIaTeNbCTBA BBIOH-
paeTcsi B 3aBUCUMOCTH OT CpOKa OEpEMEHHOCTH U CO-
CTOSIHMS IIEHKU MaTKU. B HEKOTOPBIX cilyyasx npume-
HEHHE COKPAIIAIOIINX CPEACTB MOXKET CIIOCOOCTBOBATH
CaMOIPON3BOIBHOMY POXKICHHUIO 3aHOCA.

Ecnm meiika MaTku yKe pacKpbITa, Bpaud MOTYT
MIPOM3BONTH OCTOPOXKHOE yNAJICHHWE ITy3BIPHOTO 3a-
HOCa C MOMOIIBI0 KIOpETaka, MPEABAPUTEIHLHO BBEIS
Ipenaparsl Il COKPAIEHUS MaTKu M TPpeaylpexe-
HUS ee mepdoparmu.

[Ipn 3aKpBITOM BHENIHEM 3€BE U pa3Mepe MaTKH,
COOTBETCTBYIOIIEM OepeMEHHOCTH He Oonee 3 mecs-
IIEB, MPOBOUTCS pacIIMPEHHE IEPBUKAIFHOTO KaHaJa,
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I0CJIe YETO MATKY OTOPOXHSIOT C TIOMOIIBIO BaKyyM-
acrimpaTopa.

BaxxHO TIpOBECTH THCTOJIOTMYECKOE HCCIIe/I0Ba-
HUE TTOJy4EeHHOTO COCK00a, YTOOBI MCKITIOUNTH 3JI0Ka-
YyecTBeHHOE nepepoxienune. [Ipu oTcyTcTBIM 3110KaYe-
CTBEHHOTO MEPEpPOXKJICHUSI MAMeHTKA JOJDKHA OBITh
BBINMCaHa U3 OOJILHUIIBI U ITPOIOIDKATH HAOIOACHHE Y
Bpaua KEHCKOH KOHCyJbTaluu. sl CBOEBPEMEHHOTO
0OHapy»XeHHs] XOPUOHAIIUTEIHMOMBl PEKOMEHYeTCs
PEryJSipHO UCCleIoBaTh MOuy Ha Hamnuue XI Y.

[IporHo3 ist NalMEHTOB C My3bIPHBIM 32aHOCOM B
OCHOBHOM 3aBHCHUT OT CBOEBPEMEHHOCTH TMarHOCTUKU
1 a/IEKBaTHOCTH ITPOBEJICHHOTO JIeueHHs. B O0bIIiH-
CTBE CJIy4aeB, €CIIH ITy3bIPHBIN 3aHOC 0OHAPYKUBACTCS
W JICYUTCS] HAa PAaHHUX CTaJIHsIX, IIPOTHO3 SIBJIsIETCs OJa-
TOIPHUSTHBIM.

OnHako CylIecTByeT HEOOJBIIOW PUCK Pa3BUTHS
3JI0KAYECTBEHHOTO MEPEPOXKICHUS B XOPHOKapIHU-
HOMY. B Takux ciydasix, mporHo3 MoxkeT ObITh MeHee
ONaroNpusSTHEIM, M MTALMEHTaM [TOTPeOyeTCss XUMHOTe-
panus ¥ ”HTEHCUBHOE HaOIIO/IEHUE BPadoOM.

Taroke nocie JedeHust My3bIPHOTO 3aHOCA Y MalH-
€HTKH MOJXET BO3HHMKHYTh MNpoOiieMa C IOCIenyto-
MU 6epeMeHHOCTHMI/I. Puck BO3HUKHOBEHHS IIO-
BTOPHOTO ITy3bIPHOTO 3aHOCA YBEJIMUMBAETCS, TIOATOMY
PEKOMEHJIyeTCsl TIIATENbHOE IUIAHWPOBAHUE M KOH-
Tposb 3a Oynymmmu OepemeHHOCTsMH. [lanmeHTka
JOJDKHA ~ 00s3aTeNIbHO  MPOXOAUTH  PEryJIsipHbIE
OCMOTPBHI Y Bpada-ruHEKOJIOTa U, Mpu HeO6XO}]I/IMOCTI/I,
IMPOBOAUTH JOIMOJIHUTECIIbHBIC UCCIICAOBAHMA.

B nienom, mporxos nociie ge4eHus My3bIPHOTO 3a-
HOCa ABJIACTCS ONaronpHUATHBIM, €CIIH NAIUCHTKA Clie-
JyeT BCEM PEKOMEHALMsAM Bpaya U MPOBOAUT HAOIIO-
JICHUE 32 CBOMM COCTOSIHUEM.

MeskayHapoaHasi NPAKTHKA M CTATHCTHKA

CoBpeMeHHbIE METObI TUATHOCTUKY, TAKUE KaK
yJIBTPa3BYKOBOE HCCIIEJIOBAHUE, MATHUTHO-PE30HAHC-
Hast ToMorpadus M MpeHaTajbHas AUArHOCTHKA, 103-
BOJISIFOT CBOEBPEMEHHO BBISIBIISITH aHOMAJIUHU Pa3BUTHUS
1 NATOJIOTUYECKNE U3MEHEHHSI SKCTPasMOPHOHAIIBHBIX
obpasoBanuit [CmupnoBa et al., 2021]. Bo mHormx
CTpaHax PEKOMEHAYETCs IIPOBEJCHUE PYTHHHBIX YIIb-
Tpa3BYKOBBIX HCCJIEIOBaHUH BO BpeMs OEpeMEHHOCTH
JUISL CBOEBPEMEHHOTO BBISIBIICHUSI BO3MOXKHBIX aHOMa-
nuii [AaToHoBa u MBaHos, 2019].

CoryacHO CTAaTHCTHKE, WHIUACHTHOCTh aHOMa-
JIMA pa3BUTHS U NATOJOTMYECKUX U3MEHEHUH HKCTpa-
SMOPHOHANBHBIX 00pa30BaHUN MOXKET BapbHPOBATHCA
B 3aBUCUMOCTH OT reorpa)u4ecKoro peruoHa M STHH-
yeckoi mnpuHamiexkHocTn [IlaBmoBa m bemoycosa,
2018]. Kpome Toro, B pa3HBIX CTpaHAaX MOTYT IPHME-
HATHCS PA3INIHBIE ITOIXO/BI K JICUCHNIO U peadmnTa-
UM MAlUeHTOB C aHOMAJMSAMH U TTaTOJOTHYECKUMH
W3MEHEHMSIMA JKCTPa’MOpPHOHATIBHBIX 00pa30BaHUI
[Tarep u Karap, 2017].

3axiiroyenue

AHOManMy pa3BUTHS ¥ TATOJIOTUIYECKHE H3MEHE-

HUSA YKCTPa3MOpPHOHATBHBIX OOpa30BaHHUN SIBISIOTCS

CEPBE3HOM MpOoOJIeMON B OOJNACTH MEPUHATOJIOTHU U
MOTYT MPUBECTH K 3HAYUTEILHBIM OCIIOKHEHUSM IS
pasBuBaromierocs miojga. CoBpeMeHHBIE METO/IBI Ina-
THOCTUKH U JICYEHHUS TI03BOJISIFOT CBOEBPEMEHHO BBISIB-
JSITh ¥ KOPPUTHPOBATH 3TH COCTOSHHS, YTO B IEJIOM
CIIOCOOCTBYET CHIDKCHHIO MHIMJICHTHOCTH OCJIOXKHE-
HUM ¥ YJIy4YlIEHWIO MPOTHO3a U IJIONA M MaTepH.
Brarogaps MexXayHapOIHOMY COTPYIHHYECTBY H 00-
MEHY OITBITOM B 3TOW 00JIaCTH, Bpa4d U YYEHBIE IPO-
JIOJDKAIOT M3y4aTh HOBBIE METO/IbI AMATHOCTUKU U Jie-
YEeHUs] aHOMAJINH pa3BUTHS U TATOJIOTUUECKUX H3MEHE-
HUH 3KCTpa’sMOpHOHAIBHBIX 00pa3oBaHUid, 4TO 0€3
COMHEHHUS, OyJeT CIIOCOOCTBOBATh YIIYYIICHUIO Kaye-
CTBa JKM3HU U 37I0pPOBbsI O€pEMEHHBIX )KEHIIUH U UX JIe-
TeH.
Baaropapnaoctn

ABTOpBI BBIpaXAIOT OJAroJapHOCTh KOJUIETaM,
HacTaBHUKaM M KCIepTaM B 00JIACTH MEPUHATOJIOTUI
Y THHEKOJIOTMH 32 LICHHbIE 3aMeYaHHsi U IPEJIOCTaB-
JICHHBIE MaTepualibl, KOTOPBIE TIOMOIJIH B MOJrOTOBKE
JIAHHOM CTaThH.
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ABTOp 3asBIIs€T 00 OTCYTCTBUH KOH(IMKTA HHTE-
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The article emphasizes that improving the quality of general education and finding management ways that
determine the expected level has become the object of a perceived goal of social importance, gives a scientific
interpretation of the concept of "quality of education” and shows the main reasons why the quality of education is
perceived as an urgent problem of society in modern times.

Here, the authors propose an effective way of managing the quality of general education based on the idea of
L. Bertalanfi's "system analysis" established in the 30s of the last century, the "system-structure" theory, which
has become a development branch of dialectical philosophy, with the paradigm of "compliance with the general
laws of management and teaching-learning process" put forward the idea of identification, argue the said idea by
means of their personal experiences and generalizations on scientific research materials.

Keywords: efficient management system, systematic action, cognitive component, reflexive component, reg-

ulatory component, communicative component.

Relevance of the research topic

Education is such a system, process, value and re-
sult that most of its problems are eternal. This situation
exists naturally (logically). Because education has an
anthropological nature, its existence depends on the
level of spiritual development of the objective reality
determined by movement, time and space, during the
sharing of spiritual development, the functions of the
educator are bound to change in a form corresponding
to the demands of industrial revolutions. Logically, the
"Educational space" is subject to faster renewal in ac-
cordance with the emerging challenges of the techno-
democratic-informational society. Despite what has
been said, the problem of establishing an "optimal
model" of quality education adequate to the challenges
of modern times regarding the development of educa-
tion, including general education, or its management
should be kept in focus. Among the cognitive issues
aimed at solving this problem, there is a special place
for the issue formulated as "Compliance of the manage-
ment of the quality of general education with the gen-
eral laws of management and teaching-learning pro-
cess". Therefore, we claim the relevance of the topic of
the article.

Interpretation of the summation of re-
search materials

One of the problems related to the development of
education, perhaps the first one, is the establishment of
quality education adequate to the challenges of modern
times and its management.

The problems of the development of education at
the desired level and direction (adequate to the chal-
lenges of modern times) affect everyone - from the peo-
ple who make management decisions on a national
scale, to heads of educational institutions, scientific

workers, authors of textbooks, methodologists, teach-
ers, in short, those who organize the educational pro-
cess at various levels. and finally, it worries parents, the
whole community, makes them think, and forces them
to look for solutions. Professor R.H. Mammadzade
rightly noted that quality management in educa-
tion today is attracting attention due to its ur-
gency. [6, p.3]

In the field of education, quality is understood as
the level of learners corresponding to pre-determined
norms according to the results of education, and in gen-
eral, the state of the education system. Quality is a phil-
osophical category that expresses the certainty of any
object, including education, and is an objective and
general characteristic manifested in the set of its prop-
erties. Quality is a determinant of any process, thanks
to which the process does not act like another process,
but exactly that process and differs from other pro-
CEesses.

Historically, in order to evaluate the result and
quality of education in educational institutions, the fol-
lowing qualitative (descriptive) methods were used: ob-
taining a forecast determined by teachers; assessment
of students' morals in extreme situations that always oc-
cur in a student's life; assessment of students' morals in
diagnostic situations thought and organized by teach-
ers; evaluation of results according to the scale of crite-
ria developed by the school itself; assessment of psy-
chological indicators, all kinds of actions and activities
used in the student's life: knows how to do (intellectual
indicator); able to carry out (voluntary indicator); wants
to relate (emotional indicator). [5, p.12-13]

After gaining independence, the attitude towards
improving the quality of our education and working out
the scientific basis of its efficient management models
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has changed and the work in the mentioned direction
has become more constructive. The modern concept of
education considers the development of thinking as the
main goal of the mental development of students. [1,
p.54]

In modern times, the main reasons why the quality
of education is perceived as an actual problem of soci-
ety can be explained by two objective cases: 1) All sub-
jects of educational activity - learners, parents, educa-
tors, managers and other workers at various levels who
are engaged in effective management of the educational
system are interested in building a quality education
system. Recently, there has been increasing attention to
building a quality education system for students. Both
society and the state are very interested in providing
quality education to citizens; 2) General education
schools currently differ from each other due to the pro-
filing of the training process, the application of innova-
tive approaches, the effective use of new pedagogical
and training technologies, the selection of new text-
books and teaching aids, educational programs, teach-
ing-methodical complexes. The stabilizing role of the
quality of education opens wide opportunities for effec-
tive management of the process in the conditions where
such diversity has become more widespread in the ed-
ucation system in recent years. Therefore, the tendency
of parents and learners to freely choose educational in-
stitutions is expanding, and the responsibility of educa-
tional institutions in preparing a competitive learner
and fulfilling the requirements is increasing.

Managing an educational institution (including a
general educational institution) is a complex process. In
that process, the evaluation of the quality of education
is one of the leading directions of the mentioned com-
plex process. In this management, it is possible to talk
about effective management and its scientific bases if
the process itself and its purposeful characteristics, the
compatibility of the process parameters with the final
result is ensured. Of course, the result depends on the
process itself, its quality organization. In order to assess
the quality of education at each stage of the educational
process from the point of view of management, group-
ing of its quality indicators, evaluation of educational
results at periodic, near and distant time intervals dur-
ing the course of the process should be provided, and
the school's activities should be directed to these re-
sults. According to our subjective understanding, "edu-
cational quality management" should have a research
character.

Scientific-pedagogical sources show that it is pos-
sible to group the pedagogical principles that ensure the
effectiveness of quality management in education as
follows: 1) The accuracy of information about the con-
cept of "quality of education™ as the main indicator of
the efficiency of the managed system (if the managed
object (system) is not clearly defined, then the meaning
of management is lost, if the managed object is incom-
pletely defined, then the management is ineffective, the
educational system or education no positive progress is
achieved in the activities of their enterprises); 2) Com-
pliance of the effective management system of the qual-
ity of education with the general laws of management;
3) Compliance of the effective management system of

the quality of education with the laws and regulations
of the teaching-learning process. [12, p.46-47] Based
on our generalizations to the research materials ob-
tained from scientific sources, we come to the conclu-
sion that the paradigm of the effective management sys-
tem of the quality of education should be considered
"the expectation of compliance of management and
teaching-learning process with laws and regularities".

The quality level of education implementation de-
pends significantly on the form of its realization. The
correct understanding of the concepts of “training" and
"teaching™ activities, which are important elements of
the categorical apparatus related to education, funda-
mentally affects the correct realization of their func-
tions.

It should be remembered that educational activity
is multifaceted. Although training is a characteristic of
educational activity, it does not cover all aspects of it.
Training, in the broadest sense of the word, involves the
acquisition of new knowledge, skills and habits. How-
ever, learning and learning activities are essentially dif-
ferent events. Learning is an integral part not only of
the learning process, but of every field of activity, for
example, play or work. Educational activity is a type of
activity, a unique form of social activity of the person-
ality. In the structure of educational activity, its follow-
ing components can be distinguished: 1) educational
situation (or tasks); 2) educational operations; 3) con-
trol; 4) price. [1, p.150]

Professor A.O.Mehrabov writes that the analysis
of the approaches used to manage the quality of educa-
tion leads to the following conclusions:

- in order to ensure quality management, the mean-
ing of that concept must be defined in advance for each
managed object;

- it should be taken into account that the quality of
education includes common elements common to the
entire educational system, as well as special elements
that characterize each managed object and have a cor-
responding property;

- since the quality of education has a complex
structure, and there is no unanimous opinion about its
management methods, it is impossible to give its gen-
eral definition and broad interpretation for any educa-
tional system and educational institution. [7, p.214-
215]

According to our subjective understanding, the
"system-structure dialectical approach” should be fo-
cused here. When referring to such a methodological
basis, it is taken into account that a part is a component
that is part of the system and has relative independence.
A system is complete, containing both elements and re-
lationships between elements. The dialectical relation-
ship of the whole and the part is actually the relation-
ship that constitutes the structure of the whole, and in
this sense, the structure acts as one of the important
modes of existence of the whole. The dialectical unity
of elements and structure is considered the main sign of
the system concept. The full concept is understood in
terms of the system, it is the organization of the system.
A system can be viewed as a whole consisting of the
unity of its structure and functions. In principle, any
system enters as an element and subsystem of another
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system that has a higher, more complex completeness
than itself, and must obey its emergent sign. [3, p. 104-
107]

The correct identification of the factors character-
izing the concept of the quality of education allows the
management of the quality of the facility. According to
Professor A.O.Mehrabov, it is possible to group such
factors based on a certain logical basis. [7, p.215]

The requirements of the specific consumer using
the educational system determine the main content of
the quality of education, which is directly related to the
functioning of the educational system. All parameters
of the activity are subject to these requirements. In
many cases, the education system has to work with sev-
eral consumers at the same time. In such cases, it is very
important to fulfill the requirements of the consumer,
which requirements to take as the basis for determining
the quality of education. The conducted analyzes show
that in such cases it is logical to fulfill the requirements
of learners. Such an approach meets the requirements
of building student-oriented education. A large number
of requirements that have already received public and
state status in the applicable norms and standards
should be summarized here. Learners should be
grouped according to the same or similar requirements.
These requirements include a certain part of the quality
of education and allow determining its content.

Many methods of quality assessment are used in
education. These can include: 1) licensing of educa-
tional institutions; 2) attestation of teaching staff and
educational institutions; 3) intermediate and final attes-
tation of students; 4) audit of teaching and other activi-
ties of educational institutions; 5) professional, compe-
titions related to professionalism. [7, p. 216]

Among the presented issues, quality control in ed-
ucation and regular review of its status occupy a special
place. In this case, the procedures for evaluating the
quality of any process and determining new evaluation
criteria for homogeneous objects are taken as the basis.

In the formation of the effective management sys-
tem of the quality of education, it is of particular im-
portance to give priority to the approaches related to
management according to "process” or "result". Some
approaches suggest that it is possible to divide the pro-
cesses taking place in educational institutions into three
groups - basic, controlled and auxiliary. Mainly scien-
tific-methodical and scientific-research works; strate-
gic planning for management, evaluation of the level of
use of the results of educational activities of consumers;
and the auxiliary can include material provision, finan-
cial and infrastructure management.

The results of the educational activity must fully
correspond to the requirements of the consumer. The
main issue here is to determine which results are con-
sidered as the main indicator of educational activity. It
is known that since the object of interactions in educa-
tion is the learner, it is logically necessary to give the
results of education in the characteristics related to the
learner.

Some researchers have determined the results of
education with such approaches and based on the fol-
lowing: 1) students' knowledge, skills and habits; 2) in-
dicators of the learner's personal development process;

3) developed effective approaches to eliminate negative
effects affecting the teaching-learning process; 4) stu-
dents' level of competence. Some researchers highlight
the following as the results of education: 1) high self-
awareness of personality; 6) physical and spiritual
health; 2) his high education, his need for education and
his habits; 3) high education; 4) the position of patriot-
ism and high citizenship. Another group of researchers,
as the result of education, considers the level of educa-
tion of students who have completed their education as
the main indicator, which includes the following pa-
rameters: 1) knowledge, skills and habits; 2) level of
culture; 3) spiritual development, value indicators; 4)
the possibilities of intellectual and physical develop-
ment of the organism.

Researches show that the quality characteristics
related to the subjects of educational activity play an
important role in the modernization of education as a
whole.

Circumstances related to the events occurring in
the educational process create ample conditions to act
as the main provider of the quality indicator of the
teaching-learning process, while having appropriate ef-
fects on the participants of the process. Determination
of training quality sanitary-hygienic, moral-psycholog-
ical, educational process resource provision conditions,
etc. depends on many factors. Therefore, in the educa-
tional process, such factors should be determined with
special approaches and the limits of their influence
should be defined.

The characteristics that ensure the efficiency of
quality management in education, more precisely, the
compliance of the quality management system with the
general laws of management, have been partially inves-
tigated. [11]

The conducted analyzes show that without taking
into account the laws of general management, the es-
tablishment of the education quality management sys-
tem and the efficiency of quality management cannot
be ensured. Such a conclusion is fully consistent with
the "system-structure" approach [3, p. 104-107] and L.
Betalanfi's idea of system analysis [9, p. 8], which was
formed as an important branch of dialectics.

In creating the methodological basis of the effec-
tive management system of the quality of education, an
approach that ensures "systematic activity" should be
used. In general, the structure of the education quality
management system should consist of a dialectical sum
of the managing and managed subsystems. Informa-
tional information comes from the management subsys-
tem to the controlled subsystem. The response to this
information indicates changes in the managed subsys-
tem. [4]

From the analysis, it can be concluded that in this
case, the following cases may occur in the managed
system that receives informational information:

- the quality of the managed subsystem's activity
increases;

- there is no change in the operation of the man-
aged subsystem;

- the quality of the managed subsystem's activity
decreases.
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The main condition for the effective management
of the quality of education is the correct establishment
of feedback between the managing and managed sub-
systems. In this case, the following requirements must
be met: completeness, appropriateness, adequacy, ob-
jectivity, convenience, continuity, structuring. [13,
p.34]

The structure of the administrative subsystem de-
pends on the combination of factors that determine the
meaning of the quality of education, and includes the
following:

- methods of evaluating the quality of education;

- the processes taking place in the educational sys-
tem;

- subjects of educational activity;

- the results of educational activities;

- the conditions under which the educational activ-
ity is carried out. [7, p.218-219]

With regard to the managed object (system), sub-
jects of management consistently perform certain man-
agement functions: targeted analysis; to plan; control;
revision and reanalysis. Among the functions of train-
ing quality management, the importance of planning
should be emphasized. The achievement of each goal
(conclusion as a result) depends on the selection of the
methods of its implementation, the determination of the
steps of the deliberate implementation of the methods
of ensuring the consistency of the process. In fact, plan-
ning, in a certain sense of the word, consists of fore-
casting, programming and preparation of a work plan.
[8, p.40] Plan indicators enable control. If the planning
is done correctly, management activities are properly
directed, good results are achieved and time is saved. In
the education system, stable conditions are needed to
achieve the normal learning process of schools and the
development of the school, to achieve quality in educa-
tion. However, in real life, the internal and external en-
vironment of the school is constantly changing, some-
thing is happening in the lives of teachers, and chil-
dren's attitudes towards life are changing. It is often
impossible to foresee these changes. They either hinder
the implementation of the plans or expand the opportu-
nities to improve the quality of education. In well-orga-
nized management, these changes are detected in time
and changes are made to plans and work done accord-
ingly. The control system obtains information about
these changes through well-organized control or peri-
odic monitoring. Management requires feedback. Man-
agement is impossible without it. If it is taken into ac-
count that the object of control is the quality of educa-
tion, its importance increases even more. By the way,
let's emphasize that there are many factors in the edu-
cational process and the quality of education can be im-
proved due to them.

Achieving the quality of education, the structure
of results-oriented management is formed from rele-
vant operations. Here, the implementation of tasks and
goals, the achievement of necessary results depends on
the choice of management strategy. There are three
main development strategies for the school to work in
innovation mode, adopt and apply innovations: local,
modular, systemic. [8, p. 56-57]

The local strategy involves the use of various un-
related factors that will affect the quality of education.
Such changes are carried out on the basis of independ-
ent plans and certain results are achieved. They affect
the development and progress of the school.

A modular strategy is used to solve certain prob-
lems complexly in a class or at a certain stage of edu-
cation. In this case, the object of implementation of
each idea is determined, the program of the experiment
is prepared, its parameters are coordinated, applied, and
the results are compared. If interesting results are ob-
tained, it is studied and used. In this process, a team of
like-minded and innovative teachers and managers to
lead them are formed, which is of great importance in
achieving quality.

The third strategy is the strategy of systemic
changes. At this time, it is about the coordinated and
planned implementation of all factors, innovations, and
changes that can affect the final results in the manage-
ment of the quality of education. The innovations ap-
plied here should be coordinated, and a development
program of the educational institution should be pre-
pared. The program for the reconstruction of systemic
changes can be prepared when the school leaders are
familiar with the application, organization, and experi-
ence of all pedagogical collective innovation processes,
and master the methodology of conducting experi-
ments. It should not be forgotten that the choice of strat-
egy also depends on the nature, complexity, and vol-
ume of the innovations to be implemented. [8]

The quality of education can be understood as the
relationship between goals and results. In order to
achieve high quality in education, although it is com-
plex and difficult, the goal that can be optimally imple-
mented must be defined. Then, in order to achieve that
goal, the shortcomings encountered in the analysis pro-
cess are investigated. The following factors can be at-
tributed to these defects: outdated, suboptimal, educa-
tional and development technologies that do not benefit
the content of education, or have lost their importance,
or weak involvement of students in the learning pro-
cess, etc. After that, it is clarified under what conditions
the defects that manifest themselves in the educational
process have arisen. Mainly, the following can be at-
tributed to them: shortcomings of scientific-methodical
conditions; lack of high-level teaching staff; material
and technical base does not meet the requirements;
shortfalls in funding.

Ensuring quality in education and its effective
management requires the introduction of new ap-
proaches to the content and methods of training in order
to form new professional competencies in learners. In
this case, it is necessary to include the following com-
ponents in the structure of professional competences:
cognitive; regulator (director); communicative; indi-
vidual (personal); reflexive (involuntary). [8]

The conducted analyzes show that the components
of professional competencies are formed as a result of
the influence of reflexive processes. Therefore, it is
necessary to be able to distinguish the following forms
of the involuntary component:

- retrospective (critical understanding of past ex-
perience);
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- situational (real assessment of the current situa-
tion, situation);

- perspective (foreseeing the consequences of the
action, choosing the perceived option of the optimal
strategy of morality, behavioral norms, etc.).

Since these components open wide opportunities
for the learner to effectively implement reflexive pro-
cesses and high reflexive self-organization, they should
be taken into account in the educational process and the
formation of such qualities should be ensured. [7,
p.222]

Experience shows that it is important to ensure the
quality of education and to prioritize the application of
new approaches to its effective management, to prevent
the mechanical transmission of ready-made knowledge,
and to create appropriate conditions for the implemen-
tation of creative searches in the field of professional-
ism.

The quality of education is a category that changes
from time to time, and it changes and updates according
to the needs of social customers based on the challenges
of our time. This reality requires that the monitoring of
the results of education be carried out systematically,
and searches for quality improvement be made. [12]

Continuous, realistic, relevant testing and evalua-
tion programs provide teachers and parents with evi-
dence of each student's learning outcomes and suc-
cesses. Such objective information allows students,
teachers, and family members to accurately determine
the educational goals of students and plan the next level
of education. The scores collected by the students are
not enough to evaluate their activities and to determine
the extent to which the students have achieved their
goals. Students should have the opportunity to set per-
sonal goals, monitor their own personal development
and reflect on the knowledge, skills and attitudes they
have achieved. The means of evaluating the learning
success of students should also have a teaching function
and help them understand their learning outcomes. In-
spection and evaluation criteria should evaluate the
learning activities of students as both the result of the
work and the process itself, and should serve to reveal
the different and individual characteristics of students.
Assessment should not serve to determine how one stu-
dent reads in relation to another student, but should re-
veal the student's own level of individual development,
and should not refer to external motives. [8] It should
not be forgotten that the evaluation of student achieve-
ments is considered as a process of collecting infor-
mation about the student's ability to acquire knowledge,
use it, and draw conclusions, and serves the following
purposes: 1) monitoring the student's progress (retarda-
tion); 2) making decisions in the training process; 3)
evaluation of student's training results; 4) curriculum
evaluation.

Assessment and learning processes are seen as two
interacting aspects of education. Evaluation, which is a
systematic process, is structured as an effective feed-
back tool between learning outcomes and stakeholders,
including the following components: 1) Evaluation
standards; 2) Data collection; 3) Assessment results. [2,
p. 294-295]

By the way, it should be emphasized that the fol-
lowing principles are observed in conducting all types
of assessments: expediency; mutual evaluation of
achievements and educational opportunities; ensuring
qualitative relevance and reliability of collected data,
transparency, fairness, mutual agreement and coopera-
tion in assessment; ensuring the developmental role of
assessment results in training activities.

Monitoring and evaluation should be considered
as the main tool for studying the quality of the peda-
gogical process and its individual areas. As in all man-
agement systems, in order to achieve the set goals in the
training process, the process should be managed, eval-
uated at each stage, deviations should be noted, and
clarifications should be made. In this case, the follow-
ing requirements must be met: 1) the purpose of man-
agement must be clearly stated; 2) the starting state of
the managed process should be noted; 3) the mecha-
nism of influence on the process in the intended main
transition states of the managed process should be de-
termined; 4) systematic feedback and the processing of
the data received as a result of it should be ensured, a
mechanism should be created to regulate deviations
during data processing. [5, p.11-12]

In order to establish a quality teaching-learning
process in our education system and its effective man-
agement, it is necessary to ensure the development of
the scientific, pedagogical-psychological, methodical
bases of new pedagogical technologies, interactive
learning methods, and bringing their results to the ped-
agogical process.

Scientific-theoretical novelty of the research

1) Improvement of the quality of general educa-
tion, finding management ways that determine the ex-
pected level is shown to be a socially significant objec-
tive; 2) The scientific interpretation of the concept of
"quality of education" was given and the main reasons
why the quality of education is perceived as an actual
problem of society in modern times were indicated; 3)
The idea of determining the effective way of managing
the quality of general education with the paradigm of
"compliance with the general laws of management and
the teaching-learning process" was put forward.

The result

An effective way of managing the quality of gen-
eral education should be determined by the paradigm of
"compliance with the general laws of management and
teaching-learning process".
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AHOTALIS

VY cTaTTi NpoOBe/IeHO aHali3 OCHOBHUX CyYaCHUX BUMOT JIO SKOCTI HIATOTOBKH (haxiBLiB Ui iHAYCTpii roc-
TUHHOCTI Ta 1HAYCTPIl Typr3My. AKIIEHTOBAHO yBary Ha (axoBii miAroTOBI KapiB st pUHKY Tpalli TOTeIbHO-
PECTOPaHHOIO Ta TYPUCTHYHOTO Oi3HECY, SIKMU BiuyBae Ae(ilMT CHElialiCTiB HOBOI reHepallii B yChOMY CBITI.
BinzHaueHo, 1110 OHUM i3 IUISIXIB PO3B’sI3aHHS I1i€l poOiieMH € IHHOBAIifHA aKaJeMivHa 1 paKTHYHA ITiAr0TO-
BKa 3a y4acTi cTeiikxoiiepi. OOrpyHTOBaHO poiib 1 Miciie TpodeciitHO OpiEHTOBAHUX JAUCLUILIIH, 30KpEMa, JIHC-
LUILTIHA TUKITy Tpodeciiinoi miaroroBku «PekpeariitHi KOMIUIEKCH CBiTY» y (paxoBiil miAroToBHi OakanaBpis 3
TOTEeJIbHO-PECTOPAaHHOI CIIPaBU Ta OakanaBpiB 3 TypusMy. JloBeneHo, epEeKTUBHICTh 3MIHU TpaauLidHUX (Gopm
MIPOBEJICHHS CEMIHAPIB 3 TpeaMeTy «PekpealtiiiHi KOMIUIEKCH CBITY» Ha IHTEPaKTHBHI: ClliBHABYAHHSI, B3a€EMOHA-
BYaHHs (KOJICKTUBHE, TPYNOBE, HABUaHHS Y cIiBmpaili). BctaHoBneHo, 1m0 yHidikalis 3MICTy 1 CTPYKTypU HaB4Ya-
JIBHUX TPOrpaM Ta npogeciiHo-OpieHTOBAHUX JAUCHHUILIIH, JOIIbHA MTOCIJOBHICT, BUBUCHHS, HACTYITHICTh BU-
KOPHUCTaHHS KOMITOHEHTIB 3HaHb MO0 3arajIbHIX 00’ €KTiB BUBYCHHS € HEOOX1THOI0 YMOBOIO ITi IBUIIECHHS SKOCTI
MiJrOTOBKU (haxiBIIiB AJIsI IHAYCTPIi TOCTUHHOCTI Ta 1HAYCTPIl TYpU3MY.

ABSTRACT

The article analyzes the main modern requirements for the quality of training of specialists in the hospitality
and tourism industry. The focus is on the professional training of personnel for the hotel, restaurant, and tourism
business, which is experiencing a shortage of new-generation specialists worldwide. It is noted that one of the
ways to solve this problem is through innovative academic and practical training of bachelor's degree students in
hotel and restaurant management and tourism with the participation of stakeholders. The role and place of profes-
sionally oriented disciplines, in particular, the discipline of the professional training cycle «World Recreational
Complexes» in the professional training of bachelor's degree students in hotel and restaurant management and
tourism, are justified. The educational component of «World Recreational Complexes» is part of the compulsory
cycle of educational and professional programs for the preparation of a bachelor in hotel and restaurant manage-
ment and tourism. The main goal of the discipline «World Recreational Complexes» in the system of training
specialists is to study the conditions for the formation, development, and placement of territorial recreational com-
plexes (TRC), familiarization with systems for organizing population activities to restore physical and spiritual
strength: rest, recuperation, resort treatment, and tourism. It has been proven that the effectiveness of changing
traditional forms of seminars for the subject «World Recreational Complexes» to interactive ones: co-learning,
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and collaborative learning (collective, group, cooperative learning). It is noted that the organization of interactive
learning contributed to the use of role-playing games, discussion topics, modeling life situations,. and joint prob-

lem solving based on the analysis of the achieved level.

The unification of the content and structure of the curriculum and professionally-oriented disciplines, the
appropriate sequence of study, the continued usage of knowledge components in relation to common study objects

is a prerequisite for improve.

Karouogi ciioBa: npodeciiiHa miaroroska, 6akanasp 3 Typu3My, 0akanaBp 3 FOTEILHO-PECTOPAHHOT CIIPaBH,
pexpeartis, pekpeartiiina cdepa, pekpeariiiiii KOMIUIEKCH CBITY.

Keywords: professional training, bachelor's degree in tourism, bachelor's degree in hotel and restaurant busi-
ness, recreation, recreation sphere, world recreational complexes.

ITocTanoBka npodJeMu y 3araibHOMY BHILJISAL
Ta 1l 3B'A30K i3 BAKIMBUMH HAYKOBMMH YM NPAKTH-
YHIMH 3aBIaHHAMHU. EKOHOMIYHI Ta COIiaibHI mepe-
TBOpPEHHsI, SIKi BiJOyBaroThCsl B YKpaiHi, 3yMOBWIM
TITMOOKI CTPYKTYpHI 3MiHH B iHAYCTpii TOCTUHHOCTI Ta
IHAyCTpii Typu3My, WIO TIPHU3BEIH JO TIPOOJIEM,
OB’ SI3aHKX 3 HEJIONIKAMH B YIIPABIIiHHI TOTENbHO-peC-
TOPAHHUM Ta TYPUCTUYHHM TOCIIOJAPCTBOM, CTHXii-
HUM PO3BUTKOM iHAYCTpili, HEJIOCKOHAJICTIO 3aKOHO-
JTABYO1 Ta HOPMATUBHOI 0a3u y cdepi pekpearrii, HelI0-
CKOHAJTICTIO CHCTEMH KaJIPOBOT MiATOTOBKH.

AKTYanbHICTh 1 JOIIBHICTh JOCIIIKCHHS MPO-
6nemu (haxoBoi MiArOTOBKM MaOyTHIX (axiBLiB 1Jist
rOTEJIbHO-PECTOPAHHOTO Ta TYPUCTHYHOTO Oi3HECY 3y-
MOBJICHI HEOOXIJHICTIO IOJOJIAHHS CYNEPeUHOCTEH,
SIKI ICHYIOTh MiX MOTPe0OI0 CYCHINIbCTBA, Ky (OopMye
PHHOK Mpalli, a caMe y BHCOKOSIKICHHMX CIeljiaiicrax
ISl IHAYCTpil TOCTUHHOCTI M TypU3My 1 HEZOCTaTHIM
piBHEM iX MiJArOTOBKHM, IIO 3YMOBIEHO BiJICYTHICTIO
yHidiKalii 3MiCTy Ta CTPYKTYpH npodeciiHO-0pieHTO-
BaHMX JUCLUILIIH, 5K it 3a0e3me4ytoTh (haxoBy Mmiaro-
TOBKY CIIEI[IaJIiCTIB.

AHaJIi3 0CTaHHIX JOCHiIKeHb i myOaikamiii. Y
Crparerii po3BUTKY chepr IHHOBAIIWHOI AisTIBHOCTI
Ha nepion 10 2030 poky 3a3Ha4a€THCH, IO JICpKaBHA
IHHOBAI[IfiHA MOJITHKA Ma€ (POKYCYBAaTHCS Ha Harpsi-
Max, sIKi BiIIOBIJAIOTh IHHOBAI[ITHOMY IIpOIieCy B YK-
paiHi, BpaxOBYIOUH IHTEPECH BCiX 3alliKaBJICHUX CTO-
pin. Came TOMY, 0COOJIMBO BaXKIHBOIO € CITIBIIPAL[S MiXK
yciMa y4aCHMKaMHU IHHOBAI[IHOT'O MPOIIECY, SIKi CIIPH-
SIFOTh IHHOBAI[ISIM Ha BCIX €Tamax CTBOPEHHS 1 BHBeE-
JCHHSI IHHOBAIIIHHOTO IIPOAYKTY Ha prHOK. Hampsmu i
CIT0cOOM PO3B’sI3aHHS MPOOJeM BOAYAIOTh Yy ITiIBH-
IIICHH] PIBHS CIIPOMOKHOCTI, III0 PEaTi3y€eThCs K IS
XOM KYJIbTYPHO-TIPOCBITHUIILKOI MiSUTBHOCTI, ITiBH-
IEHHS IHHOBAIIIHHOI KyJBTYpH, TaK 1 4epe3 OCBITHIO
TUSTBHICTD, CIPSIMOBaHy Ha 3a0e3MedeHHs YCITiITHOL
Kap’€py MOJIOJI ITiCIIST 3aBEPIICHHSI HABYAHHS y 3aKJja-
JlaX BHIIOI OCBITH 3a OJTHUM 3 OOpaHUX HamlpsMiB: 3a-
MMOYaTKyBaHHI BIACHOI CIIpaBH, poOOTa Ha MiApHEMC-
TBi, IO BiAMIOBia€ Cy4aCHOMY TEXHOJOTIYHOMY pi-
BHIO, a00 HayKoBa (BHKIagaIbka) pooora [1].

Oco6muBy yBary Ciifi 30C€peUTH Ha TpOoIecax
TTOKPAIIEHHS SKOCTI OCBITH IIISIXOM HAONMMKEHHS 11 10
moTped TII00aTbHOTO PHUHKY Ta MOTPeO y (axiBILX,
3MATHUX CTBOPIOBATH, aJalTYyBaTH Ta BUKOPHUCTOBY-
BaTH TEXHOJOTIYHI iHHOBAIl, MiATPUMKa 3aIpoBa-
JOKEHHSI HaBYAIBHUX JUCLHUILIIH 3 MiANPHEMHUITBA,
(hiHaHCOBOI TPaMOTHOCTI Ta OXOPOHH IHTENEKTyaTbHOT
BIIACHOCTI, OXOPOHH, 30€peKEeHHS Ta BiTHOBJICHHS 3]10-
poB’s. Yci nmeperiueHi BUMOru 6e3rnocepeiHbO BIIINBA-
I0Th 1 Ha Mpo1iec MpogeciifHOl MiIrOTOBKH KaJpiB JUIs

IHAYCTpii TOCTUHHOCTI Ta TypusMy. CTBOpEeHHsI HOBOI
OCBITHBOI CHCTEMH, aJANITOBAHOI /10 TMHAMIUHUX 3MiH,
1110 Bi10yBaroThCs B c(hepi pekpeartii Ha yMoBax iHHOBa-
1iifHOT eKOHOMIYHOI (opMarlii, CTaNO MPIOPUTETHUM
3aBJIaHHAM U y Oinbmocti kpain €Bporu. Sk Bimomo,
TOTeJIBHO-PECTOPAHHHI OI3HEC Ta TYPH3M € YHIKaJIbHUM BH-
JIOM JisUTBHOCTI, SIKUW BiJPi3HSIETHCS TJI0 OABHICTIO,
CTaUM PO3BUTKOM Ta MO3UTHBHUMH E€KOHOMIUYHUMHU
pe3ynbraramu. [ 106asizanis, 3pocTaHHs TYPUCTHYHUX
MOTOKIB BHCYBAaIOTh HOBI BUMOTH JI0 OCBITH y Taiy3i
3HaHb Npo iHAYCTpito rocTuHHOCTI. Cepel HUX, y Te-
plily Hepry, HasBHICTb €AMHHUX NpodeciifHnX KBaidi-
KallliHUX yMiHb Ta HaBUYOK B TYPUCTHYHIH Ta ro-
TENBHO-PECTOPAHHIA TisIIBHOCTI, BMIHHS OIIIHUTH I10-
TEeHI[iaJl TOTY)KHOCTeH Ta  OCOOMMBOCTEH — pecypCHHX
TYPHUCTUYHO-PEKPCALIIIHIX KOMILIEKCIB, 3HaHHS MOB, KYJIb-
TYpH, SKOHOMIKHM, MPaBOBOI Ta COLIALHOI CHCTEM
KpalH-MapTHEPIiB, JOTPUMAHHS €MHUX TEXHOJIOTTUHIX
i TyMaHiTapHUX HOpM [2].

3Ha4yHy pOJIb Y PO3B’sI3aHHI MPOOJIEMH ITirOTO-
BKHU KaJIpiB Bizirpae BcecBiTHs TypucTH4Ha oprasiza-
uist (UNWTO), sika miATpHIMYye peanizallifo OCBiTHBO-
npodeciitnux nporpam. 3a ininiatusu UNWTO po3po-
6neni BuuepnHi CTaHIapTH MI>KHAPOAHOI Kiachdika-
il TypuctuuHoi inaycrpii [3]. HauionaneHa Typuctu-
YHa opraizailisi YKpaiHu y ciiBrpaili i3 HaB4aIbHUMHU
3aKIiaJlaM1 TaKOX, Peasli3oBy€ MOJIITUKY SKICHOT Imiqro-
TOBKH Ka/IpiB 3a OCBITHIMH IporpaMamu [ oTesbHO-pe-
CTOpaHHa crpasa Ta Typu3M MepIoro i Jpyroro piBHIB
BHIIOI OCBITH [4].

JuHamiuHa 1 GaraTorpaHHa IHIYCTpisl TOCTUHHO-
CT1 OXOILTIOE KiJTbKa BOXKJIMBUX cep 00CITyroByBaHH],
BKJIIOYAI0OYH TOTENIBHY Ta PECTOPaHHY CIIPaBy, TypHUC-
TUYHUH 1 TpaHCTIOPTHUIT Oi3Hec, pekpeallito Ta iHm. B
OCTaHHI pOKH 3’SBIUIIACS iMeHTUDIKAIlIS B CHCTEMI -
TOTOBKH KaJIpiB U iHIyCTpPii TOCTHHHOCTI Ta iHIYCT-
pii Typu3My i3 3HAYHOIO KUTBKICTIO KBawi(ikariil, mo
BiJII3€pKAIIOIOTh PI3HOMAHITHICTh PUHKOBHX MPOIYK-
TiB TOTENBHO-PECTOPAHOTO Ta TYPUCTUYHOTO Oi3HECY i
BPaxOBYIOTh IEPCHEKTHBU CTPIMKOTO PO3BUTKY Chepu
obciyroByBanHs. Came Iie MOXKE BHUCTYHIATH IIepeBa-
TOI0 1 pe3ylbTaTOM IHHOBALIHHOCTI Ta THYYKOCTI
OCBITH B iHAYCTpil TOCTHHHOCTI Ta TypU3MYy. AJDKE, TY-
PUCTHYHHIA CEKTOp €KOHOMIKH BiTdyBa€ NeQiluT clie-
IiaJicTiB HOBOI TeHepamii BychoMy cBiTi. OmHUM i3
NUISAXiB PO3B’A3aHHA i€l TpoOIeMH € akageMidaa mij-
TOTOBKa KaJpiB 3a OCBITHBO-TIpOQECitHUMHU Tporpa-
Mamu ['oTenbHO-pecTopaHHa cripaBa Ta TypusM.

IlepenyMoBU CTBOpPEHHS HOBOI Tajly3€BOi CHC-
TEMH TiATOTOBKY KaJpiB s iHAYCTPii TOCTUHHOCTI Ta
TYpU3My MU JIOCHIJPKYBAJIN 1 BUCBITIIOBAIN PE3YJIb-
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TaTH y HaIUX TonepeaHix myoumikamisx [18]. Yridika-
IIist TIPH TiTOTOBIII CIICIIANTICTIB, aKTyai3y€e MUTAHHS
PO3POOKH TEOPETUIHHUX, METOAMYHUX TA AUAAKTHIHHX
3acap npodeciitHoi ocBiTi. Po3poOka mapamurMu mpo-
(eciifHOi miAroToBKN (haxiBIs 3 TOTEIEHO-PECTOpPaH-
HOI CIIPaBHU Ta OpraHi3allil TypU3MY SIK OJIHE 3 aKTyallb-
HUX 3aBJaHb Cy4acHOTro mpogeciiiHOro OCBITHBOTO
Ipolecy, MOBUHHA Iependadyaty (OopMyBaHHS CBITO-
TUIAHOT KOHIIEMINT (axiBIld, B MeKax sSKOi 3akiana-
FOTHCSL OCHOBH (paxOBOTO, EKOHOMIYHOT'O Ta JIOTiKO-iH-
(hopMarliifHOroMUCIICHHS, HAKOMUYYIOTHCS HEOOX1THI
3HAHHS, BUPOONISIOTHCSI HABUYKU Ta BMiHHS — KOMIIE-
tennii. KokeH i3 HanmpsMiB MiATOTOBKH Iependavae
OTPUMAaHHS TIEBHOI CHCTEMH 3HAHB i BMiHb, IO J0CS-
raeThcs Yepe3 3aCBOEHHS IPEMETIB BiAMOBIHOTO 11~
KJIy, MO€JHAHHS TEOPETHYHOI MiJrOTOBKU 3 MPAKTH-
KOIO Ta CAMOCTIHHOIO i HAYKOBO-IOCIIHOIO POOOTOIO
3100yBava BUIIOI OCBITH [5].

[Tix wac nocmimKeHHS MU 3BEPHYJIHCH J0 Mpalb
BiTuM3HAHI HaykoBIIiB: Kaposon O. O. [6], Jlrobapenb
B. B., Poxinosa H. JI., Jlesagna K. 1O. [7], Hdumi-
kauTiok O. B. [8], Cumonosuy H. [9], lepbak O. [10],
baes B. B. [11], 30upannuxk O. [18], sixi BUB4anu npo-
OJIeMH MiArOTOBKH KaJpiB ISl IHAYCTPii TOCTHHHOCTI
Ta IHAYCTpii TYpU3MY B Cy4aCHUX YMOBAX, AOCIITHHUKH
3pOOHIIM BUCHOBKH 1 3aITPOIIOHYBAJIM PsiJi pEKOMEHa-
[iif BpaXOBYIOUM MEPCIIEKTUBHI 3aUTH POOOTOAABIIIB
Ta CyCITiJIbCTBA.

®opMmya0BaHHA Wijeil cTaTTi (MOCTAHOBKA 32-
BaanHs). OOrpyHTYBaTH poJib 1 Miclle, METy Ta 3a-
BJaHHs POdeCiiiHO-0piIEHTOBAHOTO KOMITOHEHTY, 30K-
pema, mucuuiUting «PexpeantiiiHi KOMIUIEKCH CBITY»,
10 BXOJMTH 0 LUKy NMPOoeCiiHOT miIroTOBKH Oaka-
JIABPIB 3 TOTEJILHO-PECTOPAHHOT CIIPaBU Ta OaKalaBpiB
3 TypU3My 32 OCBITHBO-TIpoeciiiHoo mporpamoro ['o-
TEJIbHO-PECTOPaHHA CIIPaBa Ta OCBITHBO-NPOQECIiiHO0
nporpamoro Typusm.

BukJjiag ocHOBHOro Martepiajgy J0CTiIKeHHS.
Buia ocBita, HociipkeHHs Ta IHHOBAIii BIAIPalOTh
BUPILIATbHY POJIb y HIATPUMII COLIAIBHOTO 3rypTy-
BaHHS, €KOHOMIYHOTO 3POCTAaHHS Ta IJI00albHOI KOH-
KypEHTOCIIPOMOXKHOCTI. BpaxoByroun OaxkaHHs €BpO-
MEHCHKUX CYCIIIBCTB BCE OLJIbIIE CTABATH CYCHUIBCT-
BaMH 3HaHb, BUIIIA OCBITA CTA€ ICTOTHOIO CKJIAJIOBOIO
COLIAIbHO-€KOHOMIYHOTO 1 KYJIBTYPHOTO PO3BUTKY.
BonHouac, 3pocTaHHs BUMOT JI0 HAaBUYOK Ta KOMIIETe-
HTHOCTEW BUMArae BiJl BUIIOI OCBITH pearyBaTu Mo-HO-
BoMy. Po3mmpeHHs mocTymy A0 BHINOI OCBITH Hagae
3aKiafaM BHIOI OCBITH MOJIHBICTH BHKOPHCTOBY-
BaTH Bce OUTBII PI3HOPITHUNA 1HIUBIAyaIbHUHA TOCBII.
BinmoBine Ha pI3HOMAaHITHICTH 1 3pOCTar0di OYIKy-
BaHHS BHMAarae BiJl BUIIOi OCBITH ()yHIaMEHTAIbHIX
3MiH Yy ii HagaHHi; e moTpedye OLTBII CTYAEHTOIECHT-
POBAHOTO WiAXOAY 10 HABYAHHS 1 BUKIJIAAHHS, BKIIO-
Yaro4y THYYKi HaBYaJIBHI TPAEKTOPI Ta BU3HAHHS KOM-
MeTCHTHOCTEH, HAOyTHX mMo3a (OpPMATEHUMHU OCBIT-
HiMH mnporpamamu. Cami 3aKkjgamdl BHIIOI OCBITH
CTalOTh OUNBIN PI3HOMAHITHUMH 32 CBOIMH MiCisIMH,
crrocobamMu HaJaHHS OCBITH Ta CITIBIIPAIli, BKITFOYAI0TH
3pocTaHHS iHTepHAIliOHAMI3aIlil, I poBe HABYAHHS Ta
HOBI (hopMH HaJaHHS OCBITHIX mociyT. Pons 3abe3me-
YEeHHS SIKOCTI CTa€ BUPIMIANBHOIO y MIATPUMIII CHCTEM
1 3aKIafiB BUIIOI OCBITH y IX pearyBaHHI Ha Ili 3MiHH,

BOJIHOYAC TapaHTyIO4H, IO KBajidikauii, HabyTi cTy-
JICHTaMH, Ta iX JIOCBiJ 3M00YTTSl BHUILOI OCBITH 3aJH-
IaThcs Ha MEepIIOMY TUTaHI IHCTUTYHIHHUX Micii [12].

Buma ocBita Ta cuctema BUIIOI OCBiTH YKpaiHy,
SIK CTPYKTYPHA OJIMHHUIIS CTYIICHEBOI CHCTEMH OCBITH,
MaroTb cBoi criennivHi 11isti. BoHu y3aranbpHIOIOTCS y
3MICTi BHIIOi OCBITH — 00YMOBIICHIH BIMOTaMH Ta IT0-
TpebaMu CyCIIbCTBA CUCTEMI 3HAHB, YMiHb 1 HABHYOK,
CBITOTJISITHUX 1 TPOMAJCBKHX SIKOCTEH IJIIOAWHH, IO
MaroTh OyTH C(OPMOBaHI B IPOIIECi HABYAHHS.

KimtouoBa mera «CraHpmapTiB 1 peKoMeHIamii
00 3a0e3MeUeHHs AKOCTI Y €BpOIEHCHKOMY ITPOC-
Topi Bumoi ocBitm» (ESG) — cripusiti criinnbHOMY po-
3yMIHHIO 3a0e3Me4YeHHs] SKOCTI HaBYaHHS 1 BHKJA-
JIaHHS, HE 3Ba)KAl0OUM HA KOPIOHH Ta MDK yciMma
creiikxonaepamu. CTaHJapTy BiirpaBaiy i Bijirpasa-
TUMYTh B&XIIMBY POJIb Y PO3BHTKY Hal[iOHAJIBHUX Ta
IHCTUTYIIHHUX cUCTeM 3a0e3neyeHHs sIKoCcTi B €Bpo-
neiickkoMy mpoctopi Buoi ocitu (EHEA) Ta y Tpa-
HCKOPJIOHHIH criBmpani [12].

3MICT HaBYaHHS, BiJOOpaKeHUH y ICHYIOUMX Ha-
nioHabHUX crangapTax [13, 14] 1 KOHKpeTH3yeThCs y
HaBYaJIBHUX TUIAHAX 3aKJIaJ(iB BUILOI OCBITH 1 HABYAJIb-
HUX Iporpamax aucuuiuiia. Came y OCBITHIX KOMIIOHE-
HTax (MpeaMeTax, HaB4albHUX KypcaxX) OTPUMYE CBOIO
KOHKPETH3AIiF0 3MICT OCBITH, IPE/ICTABJICHUH Y HaBYa-
JBHUX TUIaHAX HA PIBHI TEOPETUYHOTO OCMUCIICHHS. Y
HaBYaJILHUX IPOrpaMax KOMIIOHEHTIB 3arajbHUI 3MiCT
MIATOTOBKK (haxiBLs TEPETBOPIOEThCS HA JIOTIYHY
CTPYKTYPY OKPEMHX TeM 1 JUCLUILIIHY B LIIOMY, 3a/1a-
FOTBCS JIarHOCTUYHI LiJIi 3aCBOCHHS, 3aCO0M HaBYaHHS
Ta KOHTPOJIIO, HOPMATHUBHUII Yac HaBYaJIbHOI POOOTH.
HaBuanpHuii mpeaMeT € 3MICTOBHO-OpraHizaliitHuM
KOMITOHEHTOM MpogeciiHOl MiArOTOBKH 3100yBauiB
3aKJIaJliB BUIOI OCBITH, III0 BH3HAYAECTHCS OCBITHHO-
aalTOBAaHOI0 CHUCTEMOI0 HABYAIBHUX 3HaHb. Lli
3HaHHS CTPYKTYPYIOThCS BiIIOBIIHO 70 ipodeciiHoro
3MICTY, 1110 € IMJIAKTUYHAM aHAJIIOTOM BIAMOBIIHOI ra-
Ty3i HAyKOBUX, HAYKOBO-TEXHIYHHX, BUPOOHHUKX (Te-
XHOJIOTIYHMX) 1 CYCTIUIBHUX 3HaHb Ta JOCBIAY mpode-
CIMHOI MisIbHOCTI JIFOJUHUA. 3MICT KOXKHOI'O HaBYaJIb-
HOTO MpeAMeTy CTPYKTypOBaHMHA y  CHCTEMY,
BIJIMOBI/IHIM HayKOBIi AMCHHMILIIHI a00 Tayy3i 3HaHb,
[[I0 MICTUTH OITUC OCHOBHUX IIOJIOKEHb Ti€l UM I1HIIOL
raiy3i HayKOBHX 3HaHb 200 JOCBily BUPOOHHYOI (IIpo-
(heciitroi) misTBHOCTI

OcBiTHI IpoTrpaMu 3HAXOAATHCA Y LIEHTP1 Micii 3a-
KJIaJiB BHIIOI OCBITH, IIOB’S3aHOI 3 BHMKJIaJaHHSM.
Bonn 3a0e3medyioTh CTYACHTIB aKaJeMiuHUMH 3HAH-
HSMH ¥ HAaBUYKaMH, BKIFOYAIOUH Ti, IO € 3arJIbHAMH,
SIKI MOXYTh BILTHHYTH Ha OCOOHCTHIA PO3BUTOK Ta MO-
KyTh OYyTH 3aCTOCOBaHI CTyIeHTaMH y ManOyTHil
Kap’epi [12].

OcCBiTHI YyMOBH HaBYAJIILHO-METOAMYHOTO 3a0e3-
TIeYCHHS ITiITOTOBKA KaApiB JJIS iHIYCTPii TOCTUHHO-
CTi Ta iHOyCTpii TypM3My BH3HAYAIOTHCA, B MEPILY
4yepry, caMmoro mpodeciiiHoro cheporo, ska Mae HEOH-
HO3HAYHWI Ta OaraToacreKTHH Xapakrep. Bimmo-
BiJTHO, PI3HOPIAHICTH 1 0araTo-CTPYKTYPHICTH IPUPOIN
TOTEIBHO-PECTOPAHHOTO Oi3HECY TYPUCTHYHOI MisTh-
HOCTI BH3HAYAIOTh MYJIbTHIMCHUIUTIHAPHICTE HaBYa-
JHHUX IUIAHIB, TTOB’SI3aHMX 13 PO3BUTKOM mpodeciii-
HOTO MHCJICHHSL.
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[MiaroToBka OakaiaBpa 3 TOTETHLHO-PECTOPAHHOL
crpaBu Ta OakajaBpa 3 Typu3My Iepeadadae OTpH-
MaHHSI IEBHOT CHCTEMH 3HaHb 1 BMiHb IIUIIXOM 3aCBO-
€HHS JIUCITUILIIH Bi/IITOBITHOTO UK, a came: TIpode-
CiffHOi MiATOTOBKH, MPHUPOJHUYO-HAYKOBOI Ta 3ara-
JIHO-€KOHOMIYHOI, MpoQeciiiHo Opi€HTOBaHOI B
MeXax SIK HOpMaTUBHOI YaCTHHH, TakK i BHOIPKOBOI.

Y HaBuaibHO-HayKOBOMY IHCTHUTYTI €KOHOMIKH
Ta 0i3HEC-O0CBITH Y MAaHCHKOTO JAE€P>KaBHOTO Iearoriv-
Horo yHiBepcutety (YIITY) imeni I[laBma Tuuwmam
c(OpMOBaHO KOMIIOHEHTH OCBITHBO-TIPOECITHUX
mporpam cremiaigsHocTel 241 ToTenbHO-pecTopaHHa
copasa i 242 Typusm. [IpocdeciiiHo opieHTOBaHI IHC-
LUIUTIHA BiAIrparoTh MPOMIXKHY POJIb MiXK 3arajibHOO0C-
BITHBOIO Ta MPO(ECIHHOIO IMiATOTOBKOIO Ta BHUCTYIA-
FOTh Y POJTi HACKPI3HOTO KOMITOHEHTY 3MICTY OCBITH.

Bitok qucIIUIiH 3 OpraHizallii TypUCTCHKOT JisUTh-
HOCTI Ta rOTEJIbHO-PECTOPAHHOI CIIPAaBH CTBOPIOE CHC-
TeMy OUTBIII BUCOKOTO OPSIAKY BHACII/IOK TOTO, 11O 3a-
Oe3reuye 3700yBaviB BUIIOT OCBITH 3HAHHSIMH PO OC-
HOBU 1 MeXaHI3M (YHKIIOHyBaHHS  IHAyCTpii
TOCTHHHOCTI, 3aKOHO/IaB4y Ta HOpPMaTWBHY 0a3y, iH-
CTPYMEHTH AEPXKaBHOT'O PETYJIIOBAHHS IHAYCTPI€IO, Y
POJIi SIKUX BUCTYIAIOTh JIIEH3YBaHHs1, CTaHAapPTH3ALlis
Ta cepTUiKallisi TOTELHO-PECTOPAHHUX Ta TYPUCTCh-
KUX TOCIYT, OpraHi3aliiHo-TpaBoBi (OPMU MiIpH-
€MCTB, OpraHi3allilo JOrOBIPHHUX BiJIHOCUH B FOTEJIBHO-
pecTOpaHHOMY Ta TYPUCTUYHOMY IIiAIPHEMCTBI, Opra-
Hi3allif0 poOOTH 3 MOCTaYa IbHUKAMU ITOCIYT TOLIO.

VY nporneci NpoxXomKeHHs HaBYaIbHOT IPAKTUKH 3
opranizaiii TOTEIBHO-PECTOPAHHOIO TOCIIOAAPCTBA,
HaBYaJIbHOI IIPAKTUKH 3 KPA€3HABCTBA Ta BUPOOHUUMX
MPAKTHK 3[00yBadi peani3yloTh OTPUMaHI 3HaHHS Ta
HaOyBalOTh YMiHb 1 HABUYOK LIO0 OpraHizamii ta Ha-
JIaHHS [TOCIYT B peKpeaniifHii cdepi BiOBIIHO 3aK0-
HOJIAaBUYMX HOPMATHBIB, PUHKOBHX TEHJCHIIN 1 MDXKHa-
POAHMX raTy3eBUX PEKOMEHIALIIH.

OcpiTHill koMITOHEHT «PekpeaniiiHi KOMIUIEKCH
CBITY» € 00OB’SI3KOBUM KOMIIOHEHTOM OCBITHBO-IIPO-
¢eciiHMX mporpaM MiArOTOBKH OakajaaBpiB 3 To-
TEJbHO-PECTOPAHHOT CIIPaBU Ta OAaKaIaBpiB 3 TyPH3MY.
3aBIaHHS IpeIMeTy — BH3HAUEHHS TEOPETUYHHX OC-
HOB (popMyBaHHs i (PaKTOPIB PO3BUTKY TEPUTOPIAIbHO-
pexpeauiiinux komrutekciB (TPK), ix cnerianizamii Ta
BUJIB B CyYaCHHX KOHKPETHHX YMOBAX; JOCIHiIKEHHS
3apyOiKHOTO Ta BITYM3HSIHOTO JOCBiy CTBOPEHHS Ta
¢yukuionyBanns TPK; ananiz QyHKiioOHANBHOT, TaTy-
3€BOI 1 TEPUTOPIATBHOI CTPYKTYPH PEeKpeaninHo-TypH-
CTUYHOTO KOMIUIEKCY YKpaiHH Ta CBiTy; po3poOka
MIPUHIUIIB YIOCKOHAJICHHS CHCTEMH 30aJIaHCOBAHOTO
3a0e3neveHHs peKpeamiiHux moTped HaceneHHs Y Kpa-
{HA Ta paIiOHATFPHOTO BUKOPUCTAHHS CBITOBHX Ta Ha-
LIOHATBFHUX PEKpeaifHO-TypUCTHIHUX pecypciB [15].

JocnimxyBaH!iA KOMIOHEHT B 3a3HAYEHHUX OCBIT-
HIX Iporpamax I 3700yBaviB € BaXKIIMBOKO CKJIA0-
BOIO y (haxoBiit ocBiti. Kpim TOTO, BiH Ma€e Ha MeTi 110-
MTOMOTTH 3700yBa¥aM OCMUCIUTH ¥ BH3HAYUTH 0COO-
JMUBOCTI MaiOyTHBROI pPOOOTH B TPAaHCKOPAOHHOMY
MIPOCTOPI, @ TAKOXK BJIACHI MPIOPUTETH, OCHOBU (haxo-
BOI MPUIATHOCTI Ta MIATOTYBATHCH JI0 CIIPUHHSTTS (a-
XOBHUX 3HaHb. TaAKMM YMHOM, OCBITHIii KOMIIOHEHT BU-
KOHYE€ POJIb «BEKTOpay», 3aKJIAJIA€ TOM caMuil HeoOXi-
HUM TeopeTMuHHH (yHOAMEHT, SKWUH JT03BOJISIE

OpTaHIYHO MepeiTH 10 BUBYEHHS IHIINX MpodeciiHnX
mucrumtie. OcHOBHa MeTa KOMITOHEHTY «PekpeartiiHi
KOMIIJIEKCH CBITY» Y CHCTEMI IiArOTOBKH (paxiBIiB iH-
JyCTpii TOCTUHHOCTI Ta IHAYCTpii TYpHU3MY — BUBUCHHS
yMOB (pOpMyBaHHsI, PO3BUTKY Ta PO3MILLICHHS TEPUTO-
pianeHO-pekpeaniiinnx komiuekciB (TPK), o3naiiom-
JICHHS 3 CUCTEMaMHK OpTaHi3alii XisUIbHOCTI HaceIeHHS
JUISl BiTHOBJICHHS (DI3MYHUX 1 JyXOBHHUX CHIL: BiANIOYH-
HKOM, 03/IOPOBJICHHSM Ta KYPOPTHUM JIiKyBaHHSM, TY-
PHUCTAYHHMH MaHJPiBKaMH.

[ GakanaBpiB 3 rOTEILHO-PECTOPAHHOI CIIPaBU
Yy KOHTEKCTI HAaOYTTS IHTErpaJbHOi KOMIIETCHTHOCTI
(hopMy€eThCSI 31aTHICTH pO3B’s3yBaTH CKIAJHI CIIelia-
Ji30BaHi 3a/1aui Ta MpaKTH4HI NpoOIeMH isUTBHOCTI
Cy0'eKTIB TOTENBHOTO 1 PECTOPaHHOTO Oi3HECY, IO Te-
penbadae 3aCTOCYBaHHs TEOPiM Ta METOMIB CHCTEMHU
HayK, SKi (JOPMYIOTh KOHIIEMNIii TOCTUHHOCTI 1 Xapak-
TEpU3y€eThC KOMIUIEKCHICTIO Ta HEBH3HAYEHICTIO
YMOB.

Jucnurina 3a0e3neuye GopMyBaHHS 3arajJbHUX
KOMIIETEHTHOCTEH: 3/IaTHICTh 30epiraTu Ta MPUMHOXKY-
BaTH MOpAJIbHI, KyJIbTYPHI, HAyKOBI LIHHOCTI 1 IOCSAT-
HEHHSI CYCITIbCTBA HA OCHOBI PO3yMiHHSI icTOpIT Ta 3a-
KOHOMIPHOCTE# pO3BUTKY NpeAMETHOI obnacti, 11 Mi-
Cus y 3arajbHil cuUCTeMi 3HaHb MpO MpPUPOLY 1
CYCHUTBCTBO Ta Y PO3BUTKY CYCITIJILCTBA, TEXHIKH 1 Te-
XHOJIOTIH, BECTH 3I0POBHI CIOCIO JKUTTS, 3MaTHICTh
BUHUTUCA 1 OBOJ'IOlliBaTI/I Cy4JyaCHUMHU 3HAHHSAMU; 31aT-
HICTb 3aCTOCOBYBATH 3HAHHS Y IIPAKTUYHUX CUTYaIisIX.

Takox, quciuruiina 3abe3mneuye popMyBaHHs ¢a-
XOBUX KOMIIETEHTHOCTEH: PO3yMiHHS MPEIMETHOI 00-
nacri i cneundiky npodeciiiHol MisUIbHOCTI; 31aTHICTh
MPOCKTYBATH TEXHOJOTIYHUI Tpolec BUPOOHHIITBA
MpOAyKIii 1 MOCHyr Ta CepBICHUE mpolec peamizamii
OCHOBHHUX 1 JIOJIATKOBHX MOCIYT y MiJIIPUEMCTBAX (3a-
KJafax) TOTEeJIbHO- PECTOPAHHOTO Ta PeKpeauidiHoro
rocIoJapcTBa.

OcBiTHIiI KOMITOHEHT 3abe3neuyye (opMyBaHHS
MPOTPaMHUX PE3yJbTATIB HABUAHHS JUIs OaKalaBpiB 3
TOTEeNbHO-PECTOPAHHOT CIIpaBH: BMIHHS aHaJi3yBaTh
Cyd4acHI TEeHJIeHI[il pO3BUTKY IHAYCTpii TOCTUHHOCTI Ta
peKpealifHoro rocrnoiapcTBa; aHalli3yBaTu, IHTepIpe-
TYBaTH 1 MOJICITIOBATH Ha OCHOBI ICHYIOUMX HayKOBHX
KOHILIEMIIIH CepBiCHI, BUPOOHHYI Ta OpraHi3auiiiHi npo-
L[ECH TOTENIBHOTO Ta PECTOPAaHHOTrO Oi3HeCy; 30epiratu
Ta MPUMHOXKYBAaTH JOCSITHEHHS 1 HIHHOCTI CyCIiJILCTBA
Ha OCHOBI pO3yMIHHS MicIs IIpeIMETHOI 00IacTi y 3a-
TaJIbHIN CHCTEeMi 3HAaHBb, BUKOPUCTOBYBATH Pi3HI BUAN
Ta GOPMHU PyXOBOI AKTUBHOCTI IS BEICHHS 3J0POBOTO
crocoly xutTs [16].

Js GakanmaBpiB 3 TypU3My Y KOHTEKCTI HaOyTTs
IHTETpaTbHOI KOMITETEHTHOCTI (DOPMY€EThCS 31aTHICTh
KOMILIEKCHO PO3B’sI3yBaTH CKJIaIHI podeciitai 3amadi
Ta MPaKTUYHI IpodIeMu y cdepi TypusMy i pekpeartii
SK B TIPOIIECi HABYAHHS,TaK 1 B TIpoIIeci poOOTH, IO Tie-
penbavae 3acTOCyBaHHS TEOpiii Ta METOHIB CHCTEMH
HayK, SKi (OPMYIOTh TYPH3MO3HABCTBO 1 XapaKTepH-
3YIOTBCS KOMIUICKCHICTIO Ta HEBH3HAUYCHICTIO YMOB.
Jucnumunina 3a6e3nedye popMyBaHHS 3aTaTbHAX KOM-
METEeHTHOCTEH: 3aTHICTH 30epiraTi Ta MPUMHOKYBATH
MOpAITBHI, KyJIbTypHi, HAYKOBI IIHHOCTI 1 TOCATHEHHS
CYCHITbCTBA HA OCHOBI PO3YMIHHS iCTOPIi Ta 3aKOHOMi-
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pHOCTEH pO3BUTKY IpeaMeTHOI 00JacTi, ii micus y 3a-
rajibHIl CHCTEMI 3HaHb PO MPUPOJLY 1 CYCHUIBCTBO Ta
Y PO3BHUTKY CYCHIIBCTBA, TEXHIKH 1 TEXHOJOTiH, BUKO-
PHUCTOBYBATH pi3HI BUIH Ta (POPMHU PyXOBOI aKTUBHOCTI
JUIS. aKTUBHOTO BIJIOYMHKY Ta BEAEHHS 3JI0POBOTO
croco0y KUTTS; MParHeHHs 10 30epe)keHHS HaBKOJIN-
IIHBOTO CEPEIOBUIIIA; 3/IATHICTh MPAIOBATH B MIXKHA-
POJHOMY KOHTEKCTI.

Hucnuriina 3abe3nedye GopMyBaHHS (axoBUX
KOMIIETEHTHOCTEH Uil OakanaBpiB 3 TypU3MYy: 31atT-
HICTb aHaNI3yBaTH peKpealiiiHo-TypUCTHYHUI MOTEH-
1iaJl TEpPUTOPIif; pO3yMiHHS CydacHUX TEHAEHIH 1 pe-
TiOHAJIBHUX TPIOPUTETIB PO3BUTKY TypH3MY B LIJIOMY
Ta OKpeMHX Horo (opM 1 BUAIB; PO3yMIHHS MPOIECIB
oprasizaii TYpUCTHYHHX MTOJIOPOKEH 1 KOMITJIEKCHOTO
TyPUCTHYHOTO OOCIYrOBYBaHHS (TOTEJIBHOTO, PECTO-
PaHHOTO, TPAHCIIOPTHOTO, EKCKYPCIHOTO, peKpealtiii-
HOTO).

OcBiTHIi KOMIIOHEHT 3abe3nedye (HopMyBaHH:
MPOrpaMHUX PE3YJbTATIB HAaBUYAHHS JUIs OaKaJlaBpiB 3
TYpHU3MY: 3HATH, PO3YMITH i BMITH BHKOPHCTOBYBATH
HAa MPAKTHUIIl OCHOBHI MMOJIOKEHHS TYPUCTHYHOTO 3aK0-
HOJIABCTBA, HAIlIOHAJIBHUX 1 MIKHAPOIHUX CTaHIAPTIB
3 00CJIyrOBYBaHHSI TYPHCTIB; MOSCHIOBATH OCOOJIHMBO-
CTi oprasizamii pekpeaiifHO-TypUCTHYHOTO  IMPOC-
TOPY; aHANII3yBaTH PEKPEaitHO-TYPUCTUYHUI MOTEH-
[iaJl TepUTOpil; MPOSBISTH MOBAry 10 IHIUBITyaib-
HOTO 1 KyJbTYPHOTO Pi3HOMAaHITTA [16].

HaBuanbHO-TeMaTHYHHUN TUIaH TPOTpamMy OCBIT-
HBOTO KOMITOHEHTY «PekpealliiiHi KOMIIEKCH CBITY»
BKJIIOYAE JICKLIHHI 3aHATTS, HA SIKMX 3/100yBadiB 3Ha-
HOMJIATS i3 CUCTEMOIO 3HaHb, 10 (POPMYIOTH KOMILIEKC
IHTEerpalIbHUX, 3arajbHUX Ta (JaXOBUX KOMIIETEHTHOC-
teil. [Iporpama MICTUTh TakoX CEMIHAPCHKI 3aHSATTS
JUIsL OTIPALIIOBAHHS T4 KOHKPETHOI'O OCMHCIICHHS TEO-
PETUYHUX TUTAaHb, MOLYJIEHY KOHTPOJBHY POOOTY AJIS
31100yBayiB 3204HOI ()OPMHU HABUAHHSI, TOTOYHUIT MO-
JyJIbHUI KOHTPOJIb Ta 1HJMBigyaJlbHE HAyKOBO-I0CIIi-
JIHE 3aBJIAHHSI, TJIAH caMOCTiiHOT poboTtn. KoHTponbHa
PpOo0OTa BUKOHYETHCSI TUCHMOBO 10 BapiaHTaX, KOXKHHUN
3 IKMX MICTHTb MUTAHHSA 3 OCHOBHHX TeM Kypcy. [loTo-
YHUHA MOJYJIBHUN KOHTPOJb 3[IHCHIOETHCSI BUKJIAJa-
4yeM JUIsl TIEpeBIpKU PIBHS SIKOCTI HaOyTHX 3HaHb Ta
KOMIIETEHIIIH 3100yBa4aMH 3 IPOrpaMHOro MaTepiainy
3MICTOBOT'O MOJIYJIsl (DEHTHHTOBA OI[IHKA 31 3MICTOBOTO
MOJIYJISA), sIKI BIH OTPUMAB IIiJ] 9acC yCiX BHJIB 3aHATH 1
caMocTiitHOI poboTh. [HaMBiAyampHE HAYKOBO-IOCITI-
JTHE 3aBIaHHS BUKOHYETHCS 32 00PaHOIO TEMOIO 1 caMo-
cTifiHa poOOTa MPOBOIUTHCA BiIIOBIAHO METOIIHIIX
pexomeHmamiii. [HauBigyabHe HAYKOBO-IOCITiTHE 3a-
BIIAHHS € BHJIOM I1033ayJUTOPHOI IHIWBiTyadbHOI pO-
6oTi 3m00yBadiB BHUIIOI OCBITH HABYAIBHOTO, Ha-
BYAJBHO-JIOCIIITHOTO XapakTepy, SKUH BHKOPHCTOBY-
€TBCA Y TIPOIECi BUBYCHHS IPOTPAMHOTO MaTepiairy
HaBYAIBHOTO KYypCYy 1 3aBepIIyeThCS 00O0B’SI3KOBUM
3BiTOM PO HOTO BUKOHAHHSA. DOPMOIO ITiJICYMKOBOTO
KOHTPOITIO 3HaHb € €K3aMeH a0o 3alliK, KUl 3a0e3rme-
4ye OIiHIOBAaHHS Pe3yJIbTATiB HaBUaHHS [15].

VY cydacHi# miArOTOBINI KaJIpiB aKTHBHO Bi/OyBa-
€TBCS MEPETIIA WiJIeH 1 3MICTy OCBITH, i ABUIYIOTHCS
BHMOTH JIO MATOTOBKK (paxiBIiB, sKi Oyim O mocrat-
HBO KOHKYPEHTOCIIPOMOYKHUMHU Ha Cy4acHOMY PHHKY

npaii. MoBa iije Hacamnepea mpo GopMyBaHHS TBOP-
YOro MOTeHIiary 0coOMcTOCTI MaitOyTHBOTO (paxiBIs B
IHAYCTpii TOCTHHHOCTI Ta IHAYCTpii TypH3My, HOTpeOn
camopeari3anii, CaMOBHpa)KCHHSI HE TUIBKH B IEPioJ
HAaBYAHHS y BUIIOMY 3aKJIaJii OCBITH, alic i yIPOIOBK
ycboro xutts [17].

[TigBUILECHHS iHACKCY KOHKYPEHTOCTIPOMOKHOCTI
TypuCTHYHOI YKpaiHU cepel KpaiH CBiTy, 3a0e3rme-
YEHHsI BUCOKOTO PiBHS HaJAHHS TYPUCTUYHHX TOCTYT
norpedye MOCTIHHOTO BIOCKOHAJICHHS MiJITOTOBKH Ka-
JpiB, PO3BUTOK iX KOMIIETEHTHOCTEH Ta 3MiHH MapaIu-
I'MH 1 ()OpPM OCBITHBOTO IPOIIECy. AanTarisi OCBITHbO-
npodeciiiHuX Mporpam 3 MiJroTOBKU KaJpiB y BITUM3-
HSHHUX 3aKJIaJaXx BUIIOI OCBITH JUIS IHAYCTPIl TypU3My
Ta IHAYCTPii TOCTHHHOCTI ITi/1 BIMTOBIAHOCTI OYiKyBaH-
HsM Oi3Hecy € BayKITUBUM (DaKTOPOM ISl 38/I0BOJICHHS
notpe0 SK BUITyCKHUKIB Tak i mparenasiis [18].

B HapuanbHO-HaAyKOBOMY IHCTUTYTI €KOHOMIKH
ta Oi3Hec-ociTi Y/ITY imeni [laBna Tuuuuu Tpamm-
IiiHI opMH MpOBEIeHHS ceMiHapiB 3 npeamety «Pe-
KpealiifHi KOMIUIEKCH CBITY» OyJM 3aMiHEHI iHTepak-
TUBHMMH (opMamu X mpoBeneHHs. [lin iHTepakTHB-
HAM HaBYaHHSM MalOTh Ha YyBa3l CHiBHABYAHHS,
B3a€EMOHaBYaHHS (KOJ'ICKTI/IBHC, rpynoBe, HaBYaHHS Yy
crmiBopairi). Oprasizaiisi 1HTEPaKTHUBHOTO HaBYAHHS
nepen0avyaso BUKOPUCTAHHS POJILOBUX IrOp, OMpario-
BaHHS HHCKyCiﬁHHX NnUuTaHb, MOJACITOBAHHA )XUTTEBUX
CUTYalliil, ClliJIbHEe BUPILLIEHHS MTPo0JieM Ha OCHOBI aHa-
73y 0OCTaBHMH Ta BiANOBIMHUX cuTyalii. CeMiHapChKi
3aHSTTS TPOBOAMIIMCH Ha 6a3i HarioHamsHOTO IeHpo-
noriunoro napky «CodiiBka» HaykoBo-gocmigHoro i-
ctutyty HarionanbHoi akanemii Hayk Ykpainu [19],
1110 sIBJIsIE€ cOOOIO IIeJIEBP CBITOBOT'O Ca/I0BO-TIAPKOBOTO
mucrentsa kinig XVII — noyarky XIX cromniTs, skuit
pO3MillleHHH B TYPUCTUYHO-PEKpealliiiHiii 30Hi MicTa
Ywmanb Ha Teputopii mioieto 182 rekrapu Ta Jlepxan-
HOTO ICTOPUKO-KYJbTypHOTO 3amoBiguuka «Crapa
Ymanuw» [20], akuii po3TaIoBaHUH B TYPUCTUIHO-PEK-
peaitiitHiii 30HI MicTa YMaHb Ha Iuioml 82 TeKTapH.
Buiie 3a3HaueHi YCTaHOBH € CTEHKXOJIJIEpaMHu OCBIT-
HbO-TIpodeciiiHol  mporpamu  ['OTeIbHO-pecTOpaHHa
crpaBa Ta OCBITHBO-TIpodeciiiHoi nporpamu Typusm
OCBITHIX CTYIEHIB MOJIOJIINIA OakanaBp, OakaiaBp Ta
MaricTp.

B 3aranbHiil OCBITHI# mpodeciiiHiii mpakTUIl Bi-
JIOMO, III0 BIPOBA/KCHHS TPYIIOBOi HABYAIBHOI AisIb-
HOCTI € BXKJIMBUM 3ac000M (popmyBaHHS podeciitHol
KOMIIETEHTHOCTI Ta CIPHUSE MiAroToBII (HaxiBI[B s
MOJANBIIOI poOOTH B KOoMaHAl. ImiTamiitHo-irpoBHit
MiOXi1 peami3yeThesl Yepe3 BUKOPUCTAHHS iMiTaliiHO-
irpoBuX ()OPM Ta METOZIB, SIKi TAIOTh 3MOTY HE TUTBKU
3’sICyBaTH, OTJTUONUTH Ta 3aKPITUTH TEOPETUIHUHN Ma-
Tepiai, a i HaBYKUTH 3100yBadiB CAMOCTIHHO MUCIUTH,
JISATH, BECTH HAYKOBHUH IUCITYT, 3IMCHIOBATH IIOMIYK
OIITHMAIIEHOTO BUXOTY i3 3aIPOIIOHOBAaHUX Mpodeciii-
HUX CHUTYyaIlill Ta 0COOMCTO BIIIOBITATH 3a MIPHAHATI
PpiIIeHHS.

st mpoBeIeHHS ceMiHapiB 3 OCBITHROTO KOMIIO-
HeHTy «PekpearriifHi KOMIUIEKCH CBiTy» Oyma oOpaHa
(hopMa rpyroBoi HABYANTBHOI iSTTHHOCTI 3 EIIEMEHTAMHU
«minoBoi Tpm». KOHTpOIBHI 3aMipH piBHS HaBYEHOCTI,
NPOBEJICHI 3a pe3yJbTaTaMH BIIPOBA/DKEHHs 1HHOBa-
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uiitHrx (hopM opranizarlii ceMiHapChbKHX 3aHSTh, TOKa-
3a7M 3HAYHE MiABUINCHHS Ta CTaOUIBHY IMHAMIKY pi-
BHs HaBueHocTi. [licnst anpoOanii HoBUX (hopM opraHi-
3arii BUKIIagaHHs npeaMeTy «PekpeaniitHi KoMIuieKken
CBiTY» Oynu po3poOJieHI METOAMYHI peKoMeHAaril 3
TIPOBEJICHHS CEMIHAPCHKUX 3aHATh, SIKi YBIHIIUIH 10 po-
60401 mporpamMu OCBITHHOTO KOMIIOHEHTY.

Jnst oTpUMaHHs MO3UTHBHUX PE3yJbTATIB YIPO-
BaJDKCHHS I1i€1 POpMHU HaBYAITBHOI MisUTBHOCTI HEO0OXi-
JIHO TOTPUMYBATUCS HU3KH OCHOBOIIOJIO)KHHX TIPUHIIU-
B, CepeJ SKHX:

— CTYACHTOIIGHTPOBaHE HaBYaHHS 1 BHKIA-
JIaHHS, [0 TPOSBIISETHCS y CTUMYJIFOBAaHHI MOTHBAIII]
CTYZAEHTIB, IX caMOaHai31 Ta 3aJIy4eHHi IO OCBITHBOTO
porecy;

— OpieHTallis Ha NPaKTHYHY IIATOTOBKY 3 ypa-
XYBaHHSM Kpal[MX CBITOBUX CTaHIAPTiB TYPHCTHY-
HOTO CepBiCy Ta TOCTUHHOCTI;

— ypaxyBaHHsI 3alIMTIB pOOOTOAABIIIB Ta KBaJIi-
(ikaniiHIX BUMOT,

— 3aCTOCYBaHHS KOMIICTCHTHICHOTO MiIXOIY;

— HaJIaHHS MOXXJIMBOCTI BUOOPY TEMH iHAWBILY-
QJIFHOTO HAayKOBO-JIOCHIJITHOTO 3aBJaHHsI, 3a0e3rneuy-
104M Oe3nepepBHICTh YAOCKOHAJCHHS 1 pearizaiii pe-
3yJIbTATIB HABYAHHS,

— 3aCTOCYBaHHsI CydyacHMX iH(OpPMaIiiHUX Ta
U(PPOBUX TEXHOJIOTIN Y HABYAHHI;

— 3a0e3redyeHHst YMOB i MiATPUMKH, HEOOX1THUX
JUIsl TOCSITHEHHS! 3/100yBadaMu Mporpecy y cBoidl aka-
JIeMi4HIH Kap’epi.

BucHOBKH 3 1aHOTr0 JOCJi:KeHHs i mepcrek-
THBHU NOJATBIIUX PO3BiIOK Y JaHOMY Hanpsimi. Ta-
KUM YHHOM, NpOo(eciiHO Opi€HTOBaHA JHCLUILIIHA
«PekpealliiiHi KOMIUIEKCH CBITY» € BXIIMBOIO CKIIaJ10-
BOIO B cucTeMi (paxoBoi MiArOTOBKM MailOyTHIX Oaka-
JIABPIB 3 TOTEJILHO-PECTOPAHHOT CIIPaBU Ta OaKalaBpiB
3 TypusMy, ska 3abesnedye iX mpodeciiiHe CTaHOB-
JIeHHs. YHidikallis 3MICTy 1 CTPYKTYPU OCBITHBO-IIPO-
(eciiiHuX TporpaM, HaBYAJIBHHUX TPOrpaM Ta mpode-
CIITHO-OpIEHTOBAaHMX JUCLHUILIIH, IOIIBHA TTOCIIIOB-
HICTh  BUBYEHHS, HACTYNHICTh  BHKOPHCTAHHS
KOMIIOHEHTIB 3HAaHb WIOAO0 3arajbHUX OO0 ’€KTIB BH-
BYEHHSI € HEOOX1JTHOIO YMOBOIO ITiIBUILICHHS SIKOCTI Te-
OpPETHYHOI Ta IPAKTHYHOT MiATOTOBKH.

Takox, B opranizaiiii ocCBiTHbOT0 mpoiecy Ta ¢o-
pPMyBaHHI OCBITHIX IPOAYKTiB MOTPiOHO BpaxOBYBaTH,
[0 YCHIIHICTh BUITYCKHUKA 1 HOTO (haXOBHIA MOTEH-
mian (OopMyIOTh HE TIJIBKU JIepXKaBHI BUMOTH (CTaH-
JapT), aie i 30araHcoBaHI BUMOTHY iHIINX 3aIliKaBJie-
HUX CTEUKXOJIEpiB, OCOOIMBO aKTUBHUX YYACHUKIB
PUHKY TIpalli Ha sKi BiH OPIEHTYETBHCA 3400yBatOUH
BHUIILY OCBITY 32 00paHuM (haxoM.

OT1xe, 3 METOIO0 BiJIOBITHOCTI MK peaTbHIMHU
3HaHHSMH, YMIHHSMH Ta HaBHYKAaMH BHUITyCKHHKA 3a-
KJIaJy BHUMIOI OCBITH 3a 0akalaBPCHKOIO OCBITHBOIO-
npodeciiiHoro  mporpamoto  ['oTenpHO-pecTopaHHa
CIIpaBa i OCBITHRO-TIpOdeciiHOrO mporpamoro Typusm,
SIKMX BiH HaOyBa€ i/l 9aC BUBYCHHS OCBITHHOTO KOM-
MOHEHTY «PekpeartiiiHi KOMIUIEKCH CBITY» Ta OYiKy-
BaHHSMH PHHKY IIpaIli, I 9aC OCBITHBOTO IPOIECY
BKJIMBO 30aJaHCOBYBAaTH (POPMYBAHHS Ta PO3BUTOK
KOMIIETEHIIH HEeOOXiMHUX Al MpoQeciitHol AisTbHO-
CTi B iHAYCTpii TOCTUHHOCTI Ta iHIYCTpil TypH3MY, L0

y CBOIO Uepry BpiBHOBaXY€E IHTEIEKTyIbHHUN Ta IPaK-
TUYHHUH 3MICT MiITOTOBKH (haxXiBIIiB, a/e BUCOKOIPO-
(eciitai QaxiBIi 3MIIHIOIOTH 0OOPOHO3MATHICTH Ta
KOHKYPEHTOCIIPOMOXKHICTh KpaiHH.

[lepcnekTBE TOMAIBIIOr0 HAYKOBOTO JOCIHi-
JUKEHHST MOJUIMBI B HampsMKy OOIDYHTYBaHHS MiX-
JWICIUITTIHAPHUX 3B’ S3KiB ITpeIMeTiB nmpodeciiHo-opi-
€HTOBAHOT'O IIMKITY 3 METOIO ITiJBUIIIEHHS SIKOCTI ITi;ro-
TOBKM (axiBLiB s 1HIYCTpil TOCTHHHOCTI Ta
IHIYCTpii TypH3My BiJITOBIJHO JIO BUMOT iH(OpMaIlii-
HOTO CYCIIUIBCTBA Ta pealtizallii MeTH MYJIbTHKYJIBTYp-
HOTO JIIaJIOTy SIK OCBITHBOTO MPOIYKTY, SIKUH OTPUMYE
3100yBay4 3 METOIO TIPOBeAEHHS NpodeciiHol AisTbHO-
CTi Ta OCOOMCTICHOTO PO3BHUTKY, III0 y CBOIO Yepry Bi-
Jo0pakae PIBHOBAry iHTEJNEKTYaJbHOTO Ta MPaKTHY-
HOTO 3MICTY OCBITHBOTO ITPOIIECY.
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ABSTRACT

The article proves that the version of the special theory of relativity (STR) presented in physics textbooks is
incorrect. This is because in the early 20th century science lacked experimental knowledge required for the STR
to be created, and the postulate (called the principle of light speed non-exceedance) that replaced the knowledge
turned out to be incorrect and has been experimentally refuted in the 21st century. It is explained that tsunami and
piano music would not exist, church bells would not ring and even swings would not swing on playgrounds, if the
generally accepted version of the STR were true. Moreover, this version of the STR also implies that Ohm’s law
as interpreted by Steinmetz used daily by millions of radio and electrical engineers in their practice does not exist,
and therefore radio engineering and electrical engineering should not exist either.

That is why, an alternative version of the STR has been created instead of the incorrect one. It follows from
this that there is an invisible Multiverse whose universes are interconnected by numerous portals, including those
located on Earth. And at least some of anomalous zones are entrances to portals. Geophysical exploration of portals
are very necessary, as they will allow us to obtain new valuable knowledge about our Multiverse and confirm the

correctness of the alternative version of STR.

Keywords: portals, parallel universes, Multiverse, special theory of relativity, physical reality of imaginary

numbers, dark matter, dark energy.

1. Introduction

Portals, sometimes also called ‘star gates’ [1], un-
derstood as transitions from some universes to others,
are the subject of research in the article. Therefore, it is
clear that one can speak of portals only if there are at
least two universes, i.e. Multiverses. The term ‘Multi-
verse’ meaning two and more universes was proposed
by the American philosopher-psychologist William
James in 1895 and introduced to practice by the English
science fiction writer Michael John Moorcock. To date,
a large number of Multiverse hypotheses have been
proposed. The most informative of them are [2]-[13].

But the special theory of relativity (STR) [14]-[16]
recognized in physics as the greatest scientific achieve-
ment of the 20th century, denies existence of Multi-
verses at all and claims that there is only our visible
universe.

Yet, there are a very large number of the so-called
anomalous zones [17]-[20] planet. They are fraught
with phenomena incapable of being explained by mod-
ern science. At least some of them are supposedly en-
trances to portals. Geophysical exploration of portals
will allow visiting them safely and solving some im-
portant problems of modern astrophysics successfully.

2. The version of the special theory of
relativity presented for study in physics textbooks is
incorrect

The alternative version of the STR states the gen-
erally recognized version of the STR studied in physics
textbooks to be incorrect [21]-[32], because:

 the relativistic formulas obtained therein are
incorrect;

« the relativistic formulas have been incorrectly
explained using the incorrect principle of light speed
non-exceedance;

 the relativistic formulas have entailed wrong
conclusions consisting in physical unreality of imagi-
nary numbers and existence of only our visible uni-
verse.

Hence the alternative version of the STR thereby
asserts exactly what we need — the existence of other
universes, besides our universe, which together form
the Multiverse. This follows from its relativistic formu-
las that are different from those in the generally ac-
cepted version of the STR. In order to understand the
relativistic formulas of the alternative version of the
STR better, let us first consider the simpler relativistic
formulas of the generally accepted version of the STR.
They are as follow

m
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1 This is reprint of the article “Antonov A. A. Geophysical exploration of portals will provide new knowledge about space.
Proceedings of the Il International Scientific Conference. The modern vector of the development of science. Philadelphia,

USA. 2023. pp. 85-101.”
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where m is the relativistic mass of a moving
body;
Mg is the rest mass of a moving body;

At is the relativistic time of a moving body;
Aty is the rest time of a moving body;

| is the relativistic length of a moving body;
|0 is the rest length of a moving body;

V is the velocity of a moving body;
C is the speed of light.
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Fig. 1. Graphs of functions m(V) ,At(V) and |(V) corresponding to the existing and alternative versions of
the STR in the subluminal v < ¢ and hyperluminal v > ¢ ranges

Fig. 1a,b,c presents the graphs of the formulas. As
can be seen, all formulas for V << C lead to results
measured by real numbers, and for V > C to results
measured by imaginary numbers. This circumstance
greatly discouraged authors of the generally accepted
version of the STR, since until very recently no one
could explain physical sense of the results measured by
imaginary numbers discovered 500 years ago. And no
one would need a theory whose results could not be
explained even by its creators. The fate of the generally
accepted (but it's only now, not then) version of the
STR hung in the balance in the early 20th century. It
was saved by introducing a postulate, i.e. an unproven
assumption, called the principle of light speed non-
exceedance, the sense of which is clear from its name.
The postulate looked quite acceptable, since in the
early20th century physics knew no phenomenon, in
which any physical entity would move with
superluminal velocity. This is how the STR has begun
to be studied and still been studied even in the most
prestigious universities

But in 1934, Cherenkov radiation was discovered
[33]. The radiation is emitted when electrically charged
particles are moving at speeds faster than that of light.

In 1958, Pavel Alekseevich Cherenkov, lgor Evge-
nievich Tamm and llya Mikhailovich Frank received
the Nobel Prize for the discovery and explanation of
this radiation. The fate of the STR hung in the balance
again. And the STR was saved once again. This time it
was saved by making a clarification that the principle
of light speed non-exceedance had implied the speed of
light exclusively in a vacuum.

In the 21st century, one more attempt to refute the
STR was undertaken. This time it was the OPERA ex-
periment at the Large Hadron Collider. It was supposed
to register superluminal neutrinos and thereby prove
physical reality of imaginary numbers. A sensational
report about successful completion of the very complex
and expensive experiment was published on September
22, 2011. However, six months later, the OPERA ex-
periment was refuted by the ICARUS experiment.
Therefore, the STR again failed to be refuted.

Nevertheless, in 2008-2010, i.e. before publica-
tion of the OPERA experiment results, the results of al-
ternative studies of special processes in linear electric
circuits [34]-[38], were published. They proved that
resonance, discovered by Galileo in 1602, occurs at
complex frequencies, rather than at real ones, which has
still been stated in textbooks on the theory of linear
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electric circuits. Thus, physical reality of imaginary
numbers has been finally proved and the unsuccessful
OPERA experiment has become useless. And since
mathematics is the language of all exact sciences, the
principle of physical reality of imaginary numbers
proven experimentally in the theory of linear electric
circuits has become generally scientific. Therefore, this
time the principle of light speed non-exceedance has
been refuted.

At the same time, it has been also proved that if
the outdated version of the STR presented in physics
textbooks were true, then tsunami, bell ringing and mu-
sic of piano or other musical instruments would be im-
possible; swings would not swing in a playground;
Ohm’s law as interpreted by Steinmetz used daily by
millions of radio engineers all over the world would not
work; and there would be no radio and electrical engi-
neering at all. However, authors of the incorrect version
of the STR did not know this when they created their
theory at the beginning of the 20th century, but later
physicists-relativists did not want to know this. Moreo-
ver, they did everything so that no one knew about it.
For example, they staged a misleading and very expen-
sive advertising action in the form of OPERA and
ICARUS experiments at the Large Hadron Collider.

Nevertheless, physical reality of imaginary num-
bers has already been proven and the truth of this state-
ment is beyond doubt. And therefore, in accordance
with the relativistic formulas (1)-(3), something must
exist in nature at V > C . However, analysis of the
formulas has shown that the universes corresponding to
such a situation should be physically unstable and
therefore self-liquidating, i.e. could not exist. Thus, the
relativistic formulas (1)-(3) are incorrect as well as the
generally accepted version of the STR.

The generally accepted version of the STR turned
out to be incorrect because, due to the lack of necessary
scientific knowledge in the early 20th century, relativ-
istic formulas were derived incorrectly. Postulates were
used instead of missing scientific knowledge. However,
the principle of light speed non-exceedance turned out
to be wrong. Derivation errors were not timely detected
and corrected. In subsequent years, following the iner-
tia of competitive struggle (after all, within the frame-
work of a market economy, science is a kind of busi-
ness), the STR turned out to be so canonized that it be-
came poorly receptive to new knowledge. As a result,
the relativistic formulas have not yet been corrected.

3. Alternative version of the special theory of
relativity

moelqzr/2

3.1. Thereis a hidden Multiverse in nature, not
a Monoverse

Actually, relativistic formulas obtained in the
generally accepted version of the STR not only were
not, but could not be explained, because functions (1)-
(3) vary in significantly different ways (see Fig. 1a,b,c)
in the subluminal (for vV < C) and superluminal (for
V > C) velocity ranges. As has been shown above,
universes corresponding to the formulas (1)—(3) are
physically unstable in the superluminal velocity range
(forv > C) and, therefore, cannot even exist. That is
why the formulas (1)-(3) are incorrect. In order for the
same regularities to take place in the subluminal (for
V < C) and superluminal (for V > C) velocity ranges
and, therefore, formulas describing the corresponding
processes could be explained, the graphs m(v),

At(v), I(v)should take the form shown in Fig.

1d,e,f. This requires introduction of the function if
into the corrected relativistic formulas of the STR
corresponding to them

Mg _ mgi® @
-2 =)
At(q) = At 1 (Y - a)? = Atgi® [1- (W) (5)

() =1oi® 1 (% - @)% =15i% 1= (W()? (6)

where Q(V) =\_V/ CJ — is the 'floor' function of

discrete mathematics (Figure 2a);
W=V —(c is its own local velocity for each

universe (Fig. 2b).

m(q) =

And the function 1% is the simple and clear
function convenient for this situation, since, for
integers of the argument(, it takes on only the proper

values +1, +1, -1, —1 and in the proper sequence.
These values correspond to four different universes
alternating in space. However, its values are unknown
for non-integers of the argument. This is not actually a

problem, since we can replace the function i in the
formulas  (4)-(6) by the Euler’s formula

92 —cos(qr/ 2)+isin(qz/2) that takes

on the same values +1, +1, -1, —I for integers of the
argument q and, therefore, can completely replace it

_ mg[cos(qz/2) +isin(qz/2)]

m(a) = -
J1- (Y -a)?

U]

1-(W,)?

At(q)=At0eiq”’2,/l—(%—q)2 = Ato[cos(qz/2) +isin(qr/2)] 1—(\%)2 ®)
I(a) =loe™"2 1= (% —0)? =lolcos(qr /2) +sin(az/2)],[1- (W))? ©)
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Fig. 2. Graphs of functions q(V) and W(V) illustrating the meaning of the ‘floor’ function of discrete
mathematics

Thus the corrected relativistic formulas (4)-(6) and . . 0 1 )
Fig. 2a), determined by the discrete ‘floor’ function g = 1corresponds to another universe (for which

q(v) = \_V/CJ- The integers corres-pond to different 1~ =1 that s invisible for us by virtue of the condition

universes. Thus, the quantity ¢ = O correspondstoour V> C, because it is located beyond the event horizon.
Stephen William

2 It takes non-integer values in the portals considered below,  physical factors that have not yet been studied, the value
in which, from their entrance to exit, under the influence of  changes by one
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Fig. 3. Estimated helical structure of the hidden Multiverse

Hawking wrote about imaginary time in such a Let us, for definiteness, call the universe
Multiverse: “Imaginary time is a new dimension, at  corresponding to g =1 a tachyon universe, since it

Multiverse considered below.

right angles to ordinary, real time”. Thus, his research  ¢oniaing tachyons [39]-[40] that are understood to be
confirmed the validity of the hypothesis of the hidden

subatomic particles moving at a speed faster than that
of light. Therefore, many physicists believe that they
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should not exist in nature (by which they mean a
Monoverse corresponding to the generally accepted
interpretation of the STR), since they violate the
principle of causality. However, since tachyons are
actually in a tachyon universe (or antiverse), rather than
in our universe, they do not violate the principle of
causality.

For similar reasons, let us call our universe a
tardyon universe. Then it would be logical to assert that
the quantity g = 2 corresponds to a tardyon antiverse

2
(for which I” = —1), the quantity g = 3 corresponds to

. .13 ; .
a tachyon antiverse (for which I~ = —1), the quantity
g = 4 corresponds to another tardyon universe (for

-4
which | =1), the quantity q =5 corresponds to

. .5
another tachyon universe (for which I~ =1), etc.
Consequently, such a Multiverse has a helical
structure (Fig. 3). Moreover, since V =W+ (c

follows from the formulaW =V —(c, then V> Cis

for all universes, except for ours, and therefore they are
beyond the event horizon, i.e. are invisible. The entire
Multiverse is also invisible, which is why it is called
hidden [41]-[47]. Universes of the hidden Multiverse
do not intersect, which is why they can be called
parallel. However, drifting in the fourth spatial
dimension ( they sometimes touch each other and

even slightly penetrate into each other, forming some
transitional zones called portals [48],[49] (they are
shown by double-headed arrows in Fig. 3).

3.2. Dark matter and dark energy phenomena
are generated by the existence of the Multiverse

But shown in Fig. 3 structure of the hidden
Multiverse has the significant drawback that it does not
take into account the existence of the phenomena of
dark matter and dark energy, which are not explained.
So what are dark matter and dark energy? And why is
it so important to explain them? This is because,
according to the data obtained by the WMAP
spacecraft, the entire universe (actually, the entire
hidden Multiverse) consists of 22.4% of dark matter,
73.0% of dark energy and only 4.6% of baryonic matter
[50]. And according to more recent data obtained by the
Planck spacecraft, the entire universe (again, actually,
the entire hidden Multiverse) consists of 26.8% of dark
matter, 68.3% of dark energy and only 4.9% of
baryonic substances [51]. That is, according to these
data, almost the whole of nature is not at all what we
have understood it to be in our visible universe. It is
rather different. Thus, without understanding physical
sense of dark matter and dark energy, understanding of
our visible universe does not seem to be quite reliable.
However, despite all the efforts of scientists to solve
this important problem, dark matter and dark energy
have been defied explanation for almost a hundred
years. Michio Kaku wrote in this regard: “Of course, a
whole bunch of Nobel Prizes is waiting for the scientists
who can reveal the secrets of the ‘dark energy’ and
‘dark matter’”

All these efforts have actually so far been
undertaken within the framework of the generally
accepted version of the STR. Therefore, considering
the remark of Albert Einstein “Insanity: doing the same
thing over and over again and expecting different
resulzs”, let us now try to seek for such an explanation
within the framework of the alternative version of the
STR. We should assume what could not be assumed
within the framework of the generally accepted version
of the STR — to seek for the explanation in the
macrocosm, rather than in the microcosm. That is, we
should assume that the phenomena of dark matter and
dark energy are evoked in our visible universe by the
rest of invisible universes of the hidden Multiverse. We
should as well assume that the phenomena of dark
matter and dark energy [52]-[60] are a kind of optical
shadow of these invisible universes on our universe
(however, it is gravitational or some other shadow,
rather than an electromagnetic one). This will make it
possible to understand why, until now, no material
carriers of these phenomena have been found by
research at the Large Hadron Collider. After all, no
optical image (including a shadow) has ever contained
any physical components of such an image.

Then, having made such an assumption, it might
be argued that:

+ the phenomenon of dark matter is evoked by
invisible universes of the hidden Multiverse adjacent to
our visible universe, and

+ the phenomenon of dark energy is evoked by
the rest of invisible universes of the hidden Multiverse,
more distant from our visible universe.

Herewith, since these universes do not intersect
anywhere, they are parallel. However, floating in space,
they inevitably touch and even slightly penetrate into
each other in many spots, generating portals. Adjacent
universes exchange their material content through these
portals. Therefore, over billions of years of their
existence, parameters of all universes have
substantially averaged. And this allows you to
determine the number of universes in the hidden
Multiverse. Assuming that our visible universe has
such averaged parameters, we can find the following:

+ the total number of universes in the hidden
Multiverse is 100% / 4.6% = 21.74 according to the
above data obtained by the WMAP spacecraft, and
100% / 4.9% = 20.41 according to the data obtained by
the Planck spacecraft. Consequently, their real number
is supposedly equal to 20...22 universes;

+ the number of universes in the hidden Multi-
verse that are adjacent to our universe and evoke the
phenomenon of dark matter is 22.4% / 4.6% = 4.87 ac-
cording to the above data obtained by the WMAP
spacecraft, and 26.8% / 4.9% = 5.47 according to the
data obtained by the Planck spacecraft. Consequently,
their real number is supposedly equal to 5...6 uni-
Verses.

+ the number of universes in the hidden Multi-
verse that evoke the phenomenon of dark energy is
73.0% / 4.6% = 15.87 according to the above data ob-
tained by the WMAP spacecraft, and 68.3 % / 4.9% =
13.94 according to the data obtained by the Planck
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spacecraft. Consequently, their real number is suppos-
edly equal to 14...16 universes.

3.3 Dark matter and dark energy phenomena
allow to determine the structure of the hidden
Multiverse

And immediately striking is the discrepancy
between the obtained calculation results and the one
shown above in Fig. 3 supposed structures of the hidden
Multiverse, which cannot be explained in any way by
the inaccuracy of the measurements of the WMAP and
Planck spacecraft, since the difference between the
results of calculations and experimental data is too
large. There has been found to be five or six other
parallel universes adjacent to our universe, rather than
two. However, this number does not fit within the
structure shown in Fig. 3.

Hence, it is logical to assume that there has been
some mistake in the previous reasoning. This mistake,

most likely, is that earlier, for simplicity, we have
supposed the existence of only one extra dimension

in the hidden Multiverse, and, therefore, its
correspondence to physically real complex numbers
containing only one imaginary unit. In order for six
other parallel universes to be adjacent to our universe
(i.e. three tachyon universes and three tachyon
antiverses), there should be three extra dimensions
g, I', S, determining their position in space. Therefore,

the structure of the hidden Multiverse should be
described by quaternions O + i10)1 + izwz + i3603, ie.
hypercomplex numbers [61], containing three
imaginary units il, i2 ) i3 connected by the relations

i2=iZ=i2=-1 (10)
That is why, the relativistic formulas (4)-(6) and (7)-(9) must be corrected again as follows
Moitisis
m(q,r,s) = 0123 - (13)
P -@+r+9)]
At(q,1,5) = Atifisis [1- [V~ (q + 1 +5)] 14)
I(q.T,5) = bififis 1- [V ~ (q+r + )1 (15)

or
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C
where M s the relativistic mass of a moving At is the relativistic time of a moving body;

body: | is the relativistic length of a moving body;
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Q,r,S are the coordinates of the universe in

which a moving body is located.

These formulas implies that our Multiverse has a
quaternion structure in six-dimensional space [62]-[64]
and its structure is described by the function

fq,r,s(X, y,Z)+i1q+i2r+i33, where the real

summand f (X, Y, Z) describes distribution  of
physical content in the universe with coordinates
Q,r,S, and the imaginary summand i{q + i,F + i3S

describes the position of this universe in the space of
the Multiverse.

According to the formulas (4)-(6), for integers3 of
the coordinates of the universes (, I, S in the hidden

Multiverse

- we get i{isi; =1 for q+r+s=0, that
corresponds to our visible universe, which we shall call
it a tardyon universe, since we have 0 <V < C in this
case;

. fQir:s _ SQirss i

* we get either Iqu2I3 =1y or Iqu2I3 =1, or
- - r.S - .
I1qI2I3 =I5 for g +r+s =1, which corresponds to

one of the invisible universes adjacent to our universes;
we shall call them tachyon universes, since we have
V > Cin this case;

3 And non-integer values {, I', S are taken in portals

- we get either ijigis=-1 for

g+ r +s = 2, which corresponds to one of the invis-

ible universes; we shall call them tardyon antiverses,
since we have V > C in this case;

- we get either iliyi3 =iy or iligi5 =i,
or ilqigigf =—i3 for q+r+s=3, which corre-
sponds to one of the invisible universes; we shall call
them tachyon antiverses, since we have V > C in this
case;

+ efc.

Examples of the structural diagrams of the hidden
Multiverses corresponding to the calculations are
shown in fig. 4-6. As can be seen, the universes con-
tained in these Multiverses are interconnected not only
by bidirectional portals corresponding to the formula
(10), but also by unidirectional portals corresponding to
the formulas (11) and (12). Besides, some universes of
the hidden Multiverse, including our visible universe, it
appears, can be connected through portals with uni-
verses of other Multiverses that together form a Hyper-

universe4, generating the phenomenon of dark space
[65], [66].

4 By analogy with the term 'Multiverse', hereinafter, instead
of 'Hyperuniverse', we will use the term 'Hyperverse'.
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4. How to see invisible universes

So, the alternative version of the STR successfully
solves the problems that turned out to be unsolvable for
the generally accepted version. Nevertheless, it will
remain but a hypothesis until it finds experimental
confirmation. What experimental confirmations of its
truth will be authoritatively convincing and how can
they be obtained?

Experimental confirmations of real physical
existence of the hitherto undetected invisible universes

5 Similarly, to see the invisible neighbouring room of our
dwelling, you need to look into it from the corridor connect-
ing these rooms

would obviously be the most authoritative evidence. It
turns out that one can see [67]-[71], or, in other words,
discover them. This requires placing a telescope in a
portal5 and comparing its observations of the starry sky
with the observations of telescopes located outsidethe
portals (Fig. 7). Constellations in the skies of other
universes would actually be completely different.
Therefore, once a hypothetical telescope is moved
through a portal from our universe (i.e. from the earth’s
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Fig. 8. The Main Astronomlcal Observatory of the Natlonal Academy of Sciences f Ukraine located in an
anomalous zone

surface) to an adjacent universe invisible on Earth,
all the known constellations in the starry sky would
gradually be replaced by the constellations of the
adjacent universe. This would be the most obvious and
indisputable evidence of existence of other universes.
And such an experiment will be much less expensive
than a similar experiment a hundred years ago by the
President of the Royal Astronomical Society, Sir
Arthur Stanley Eddington [72], [73].

Moreover, some observatories, such as, for
example, the Main Astronomical Observatory of the
National Academy of Sciences of Ukraine (Fig. 8)
located in the Holosiivskyi forest, just 12 km from the
centre of Kyiv, the capital of Ukraine, are already in
anomalous zones, presumably being entrances to
portals. Other observatories also located in anomalous
zones can be identified by similar comparative studies
of high-precision astronomical observations of all
observatories. It is also desirable to subject all
anomalous zones to such an examination so that to
determine passport data of all portals available on
Earth. Their comparative analysis will reveal how
many adjacent invisible universes there are on the Earth
and determine whether there are universes among these
invisible universes that are not the part of the hidden
Multiverse. Exploration of such universes would be the
most interesting, as it makes possible to discover the
Hyperverse.

In the future, when the portals are explored and
people learn how to navigate through them safely,
people can visit adjacent universes that are currently
invisible. This would be another proof of their
existence.

5. The relevance of geophysical researches of
portals

At present, portals are absolutely unexplored. This
even raises doubts as to their existence. Herewith,
although there are a lot of anomalous zones supposedly
being the entrances to portals, people avoid visiting
them. And they are right. This is unsafe, because portals
are a kind of invisible labyrinths, three-dimensional
labyrinths. So, naturally, finding a way out of a portal
is not easy without knowing this and taking special
precautions in advance (for example, the Ariadne’s
thread mentioned in ancient Greek mythology). Even
more difficult is to successfully move from entrance to
exit through a portal (the Ariadne’s thread would not
help here) and get into an adjacent universe. To do this,
you need to create special tools for orientation in the
portals.

But all the means used for a serious portal
research, including portal orientation tools, vehicles
(including unmanned vehicles), communications
equipment and everything else, are much less
expensive than people’s flights to the Moon or Mars
and much more effective in terms of quantity and
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quality of new expected knowledge, both astrophysical
and geophysical. From the standpoint of scientific, as
well as political and economic consequences for human
civilization development this would appear to be much
more crucial than, for example, the discovery of
America by Columbus.

6. Conclusion

Thus, because the fallacybility of the universally
recognized version of STR stated in physics

Thus, because the fallacybility of the universally
recognized version of STR stated in physics textbooks,
which asserts the existence in nature of our only visible
universe, is experimentally proven in the most
indisputable way, and the alternative version of this
theory states that there are many parallel universes, it
has also been proven that there are portals between
these universes.

And these portals need to be explored. This is very
important from a practical point of view, since one must
know how one can safely visit neighboring universes.
This is no less important from a scientific point of view,
as it will prove the existence of anti-space and anti-time
and the possibility of traveling through the hidden
Multiverse not only in space, but also in time.
Moreover, time travel can be not only in the past, but
also in the future [74]-[78].
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Introduction

Democracy reflects political and social institu-
tions. It is through these political and social institutions
that the political mechanisms of democracy are formed
and operate. These institutions include the following:
election and referendum institutions, representative and
direct (direct) democracy institutions, parliament, exec-
utive and judicial authorities, legal institutions, political
parties and other socio-political organizations, mass
media, local self-government bodies and others.

When examining the structure of the political
mechanism of democracy, it is possible to compare it
according to the basic principles of democracy, govern-
ment institutions, their legitimacy, the concrete realiza-
tion of human rights and freedoms, as well as the level
of political decision-making and political participation
in this important process.

The article analyzes the importance of the role of
establishing political institutions in the formation of the
political mechanism of democracy. It is explained that
this is very important for the realization of a democratic
society. Because it is possible only in this case to have
the influence mechanism of the institutions, efficient
and effective working opportunities.

1. Conceptual approach to institutionalism

The society's transition to democracy is strength-
ened by the institutionalization of the political mecha-
nisms of the new state power. M. Oriu, trying to explain
the necessity of the relationship between the state and
other social institutions, notes that “the state should be
considered as an institution of institutions" [1].

Institutionalization refers to:

- establishment of institutions of parliamentarism
or presidential democracy;

- prepare the legal bases that clearly define the
powers of the division of power;

- to create appropriate structures of all three
branches of government at different levels, etc.

The institutionalization of the new power system
is strengthened by the Constitution, which ensures its

legitimacy. The institutional and constitutional estab-
lishment of the democratic regime is inseparable from
the reform of the state apparatus. Because the ruling
elite is changing here. This process has its own rules
and contradictions. Legitimacy - implies the support
and justification of the use of power and the implemen-
tation of a certain form of management either by the
state as a whole or by its individual structures and insti-
tutions [2, p. 100-135].

The transition to democracy requires the for-
mation of appropriate institutions of the civil society,
the participation of citizens of different strata of the
population in political processes, the creation of socio-
political organizations and various associations that can
realize their interests and achieve the realization of the
political course of the government. Freedom flourishes
when a society manages to create institutions that en-
sure its stability and long-term existence. According to
Ralph Darendorf, “facilities, for example, are the
framework we choose for our economic prosperity. In-
stitutions provide us with the guarantee of our rights
and therefore social justice”[3].

In the process of strengthening the civil society, as
its diversity increases, the country adapts to the new re-
gime. The loyalty of the former elite - the majority of
various layers of the bureaucracy, military circles, po-
litical opposition - to the new regime is obtained. On
the basis of new circles, new ideology, political and so-
cial forces are being strengthened. With the develop-
ment of civil society, conditions are created for the
comparison of ideas, views, and positions. Only in this
way, it is possible to achieve a truly democratic
strengthening of society and its development within the
framework of new common basic values, not by forcing
the views of the minority to be accepted by the major-
ity. Of course, if the new regime prepares and imple-
ments a political course that meets the interests of the
majority, not only political rights and freedoms, and if
it achieves a noticeable improvement of the entire com-
plex of living conditions, then it gets the support of that
majority. The constant attainment of such support is the
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basis of a democratic structure. At the same time, the
protection of the government by the people does not ex-
clude the right to express dissatisfaction with individual
views and actions, and the possibility of constructive
opposition.

A true democracy is a system of socio-political re-
lations in which the government is elected by the peo-
ple, and if necessary, removed from power by the will
of the people and without the use of force. According
to the representatives of the concept of democracy
based on competition, the ideal of democracy is the cel-
ebration of the principle of balance of the free will of
citizens and individuals. These or other theories, which
accept democracy formally as the rule of the people
elected by the people and for the people, make interre-
lated propositions without which democracy in any
sense is impossible. In other words, democracy is a
field of collective decisions. Democracy represents an
ideal system in which decisions concerning society or
any social group are made by all members. At the same
time, those members have the right to participate
equally in making these or other decisions [4, p.127]. It
can be concluded from this that democracy requires
public control over collective decisions and realization
of the principle of equality of rights in the implementa-
tion of this control. Based on these principles, the po-
litical mechanisms of citizens' participation in the dem-
ocratic management system are formed.

In itself, the recognition of general principles as
elements of democracy does not mean that they have
been fully realized in political reality. Only agreement
between democratic views and actions creates real de-
mocracy.

2. The institution of parliamentarism

The formation of the institution of parliamentar-
ism as one of the main political mechanisms of democ-
racy is of particular importance. Political democracy is
reflected in the institution of parliamentarism. Parlia-
mentarianism is an integral part of a democratic regime,
but parliamentarianism is not the only system of gov-
ernance. In addition to parliamentarism, Western coun-
tries have presidential democracy (typical American
model) and a collegial system like Switzerland.

Parliamentarianism is a complex institution of
state building and administration and is based on repre-
sentative democracy. The concept of "parliamentarism”
reflects the system of legal, political and moral norms,
traditions, "rules of the game" at various levels devel-
oped in the process of historical-political experience
and realized in state administration. The main princi-
ples of democracy - people's sovereignty, majority rule,
representation, pluralism form the basis of parliamen-
tarism.

Parliament is elected by the people and governs on
behalf of the people. In turn, the people exercise control
over their representatives through elections as sover-
eigns. The powers of the elected deputies are deter-
mined and limited by the Constitution, which reflects
the national consensus.

The Parliament reflects the majority of all socially
important strata of the population; in addition, the deci-
sion-making mechanism is adopted by the "majority"
principle (while respecting the opinion of the minority);

opposition is a necessary institution of parliamentar-
ism.

The functioning of parliamentarism is the real im-
plementation of the principle of pluralism in political
practice. The election of parliamentarians on the party
list, the activity of party factions, including the opposi-
tion factions, are concrete forms of meeting the pro-
gram visions and concepts, political views of various
political groups, expressing the spectrum of interests
and ideas of voters.

The power function of the parliament is a deriva-
tive of the people's sovereignty and has a constitutional
guarantee. Its most important activity is legislative ac-
tivity. The composition of the power function also in-
cludes political control and bringing to responsibility
the administrative subjects who violate the constitu-
tional principles and norms.

Parliament is the most important institution for le-
gitimizing state power, as it represents the majority of
society and implements its will. Political legitimacy is
realized by making political decisions that are in the in-
terest of the society. Decisions made by representatives
of the people are necessary for all state and public in-
stitutions, and the law is fundamental for those who
govern and those who are governed.

Parliamentary democracy also institutionalizes so-
cial conflicts. Those elected by the people discuss and
resolve the conflicts that have arisen in the society
based on the generally accepted norms and "rules of the
game" in an apparently legitimate manner.

The real power role of the parliament, the actual
influence of the institution of parliamentarism on the
political life of the democratic regimes as a whole de-
pends on the order of the constitutional division of
power in each country. The principle of separation of
powers is the basis of parliamentarism. Otherwise, if
you do not limit the powers of the parliament, it can
become a destructive force, because making a decision
based on the opinion of the majority does not guarantee
the constructiveness and democracy of the decision [5].

Parliament, as a political institution, reveals the
necessity of competition of its political forces. The
competition, the competition within the framework of
generally accepted "rules of the game", serves as a
method of stimulating the political activity of political
forces and selecting decision options. Parliamentary
competition is the best way to reveal political leaders
and educate them. In democratic countries, opposition
is viewed as a normal and natural state of democracy.

Ensuring the rule of law is unequivocally the most
important principle for the normal operation of the
above-mentioned institutions. The powers of those in
power are determined only by laws. The law prevents
the government from having unlimited power over the
governed (that is, it determines that they must do what
the law requires, not how they want). On the other hand,
the law facilitates the work of the administrators. Every
citizen understands his responsibility before the laws
and behaves accordingly. Everyone knows well that re-
gardless of social status and position, punishment for
breaking the law is absolute. Therefore, the behavior
and activity of everyone in accordance with the require-
ments of the law allows for a better organization of
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management. Every citizen believes and trusts in the
supremacy of the laws developed in accordance with
his interests, the policy of the government and consid-
ers it his duty to follow it. As a result, this forms a sense
of mutual trust and confidence in nation-state relations.

3. People’s sovereignty and electoral institution

The main essence of the principle of people's sov-
ereignty, which is the main idea of people's power as a
moral concept of democracy, is that the people are the
source of the supreme political power in society. This
principle is also reflected in the Constitution of the Re-
public of Azerbaijan.

The principle of popular sovereignty refers to the
following:

- constitutional power in the state belongs to the
people; the people elect their representatives and may
periodically change them; the people can directly par-
ticipate in the development and adoption of laws
through popular initiative and referendums; recognition
of the government by the people is the basis of the le-
gitimacy of the existing government.

The principle of people's power was directly re-
lated to the issue of democracy. Direct democracy is a
form of organization and management of public life in
which the people or their representatives directly par-
ticipate in the implementation of the functions of state
power. In the words of J. J. Russo, the unified will of
the people completely coincides with the will of the
state.

The principle of people's sovereignty is closely re-
lated to the principles of "majority" and "representa-
tion". The principle of "majority" is accepted by every-
one, including liberals, conservatives, communists, and
socialists. U. Rostow, one of the modern American so-
ciologists, believes that democracy means statehood
implemented on the basis of agreement between the
governed and the governing majority [6, p. 324-335].

The principles and institutions of democracy are
realized in various procedures (technologies of democ-
racy) developed in political practice. These procedures
are elections, voting, plebiscite, referendums, negotia-
tions and compromises. In other words, the main factor
in the formation of the political mechanism of democ-
racy is the holding of free and democratic elections.
The existence of a free and democratic electoral system
and institution is the basis of the political mechanism
of democracy. The completeness of democracy de-
pends more on the technique of the electoral institution
itself, the way in which the supreme legislative and ex-
ecutive authorities are elected, the rules for the election
of authorities and administrative bodies below it, the
extent to which the voters have the right to choose, the
extent to which the right to vote is common to all, the
voting is open or it depends on its secrecy, whether the
elections are held periodically or not, and the degree of
expression of citizens' free will.

It should also be emphasized that elections, which
are an important principle for democracy, are also the
biggest weapon in the hands of the people, through
which they directly ensure their participation in the for-
mation of power. Elections also determine the govern-
ment's responsibility to the people and make it more at-
tentive to its activities. The government is guided by

the interests of the people in its activities and decision-
making (the highest goal of every state is to ensure hu-
man and civil rights and freedoms and a decent stand-
ard of living). He understands his responsibility before
the people and does not forget that he has to report to
it. Because the people always have the chance to use
their sovereign rights [7].

Political representation has two main implications.
First, a parliamentary representative acts as an agent of
his constituents "accepted by them", "speaking on their
behalf" and "defending their rights". In some cases, he
acts on behalf of all voters.

The second concept of political representation is
microcosmic and refers not to individual representa-
tives of a representative body, but to the body itself as
a whole. The legislature is considered representative to
the extent that it reflects the character of the electorate
as a whole in terms of some important aspects: social
composition, territorial distribution, and the protection
of individual parties.

The first aspect of political representation embod-
ies the two basic principles of democracy mentioned
above. According to the principle of the sovereignty of
the people, all political power originates from the peo-
ple, and the parliament and the government are con-
trolled by them, this principle is reflected in the fact that
the member of the representative body is in itself a kind
of agent of the electorate. He is represented by the elec-
torate, he acts in the interests of the electorate, he re-
ports to it and can be replaced by it. The second aspect
of the activity of members of representative bodies re-
flects the principle of political equality: all voters are
equal, regardless of where they live and which party
they vote for [8, p.51-53].

The principle of representation realized through
the electoral system has the essence of democracy when
it accepts the equality of citizens' participation in the
political process. Democracy is a system that ensures
the participation of all citizens in making political de-
cisions. Its content is a set of rights that give everyone
the opportunity to be elected to the power and manage-
ment structure, to control the activities of ruling circles
together with others, and if necessary, to change them
by voting. Of course, this equality is formal, because it
does not guarantee everyone to be a real participant. Po-
litical equality becomes real when it is sufficiently
based on the social base of all sections of the popula-
tion.

A. Tocqueville first discussed the problems of the
dichotomy of the concepts of freedom and equality in
his work "Democracy in America" [9]. The American
political scientist and sociologist R. Dahl, as a result of
many years, gave an analysis of the ideal of political
democracy and the practice of realizing the principles
of democratic governance in a concrete society in his
works entitled "Introduction to Economic Democracy",
"Introduction to Democracy"”, "Polyarchy", "Democ-
racy and its Criticism" comprehensively criticized the
concepts of equality. Expressing his opinion on A.
Tocqueville's attitude to the concepts of freedom and
equality, R. Dahl writes: "... A well-organized society
ultimately requires three things: political equality, po-
litical freedom and economic freedom; Conditions in
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the United States gave Americans the opportunity to
advance in the direction of these three goals" [10, p.
13].

However, time has not yet eliminated the conflict
between political equality and freedom, regardless of
the individual's economic and social independence. If
we look at the process in a broad framework, we can
see that R. Dahl himself is worried about the possibility
of such a conflict intensifying in the United States. If in
the political sphere, despite all the contradictions, the
basic political rights are expanding and strengthening,
then in the economic sphere, the sphere of influence of
democratic principles narrows to the extent of the crea-
tion and expansion of large economic structures. In ad-
dition, the unrestricted nature of free enterprise creates
economic inequality, which in turn threatens political
democracy.

Touching on the principles of equality and free-
dom inthe book "Lessons of Democracy", Roland Wat-
son shows that "there can be no question of freedom
without equality. Although equality seems to be supe-
rior to freedom here, only the latter remains the goal
[11, pp. 6-7].

In the formation of the political mechanism of de-
mocracy, the participation of all the people in solving
the fateful issues of the society and the nation - the ref-
erendum - is of great importance. The referendum con-
siders the most important issues important to the soci-
ety to be resolved through a national vote, the obtained
result has the highest legal status and is mandatory for
the implementation of all state bodies. Referendum is
used as a legislative mechanism in most democratic
countries of the world. As a whole, it functions as a leg-
islative mechanism, especially at the local level, despite
its subordination to the legislative activity of the parlia-
ment.

There are differences in the right to initiate a ref-
erendum in different countries. In some countries
(Great Britain, Sweden, Norway, etc.), the initiator of
the referendum is only the parliament and the govern-
ment, in others (for example, France) the president is
the initiator of the referendum, and in others (Switzer-
land, Austria, Italy) it is the people directly [12, p.267]

For the formation of the political mechanism of
demaocracy, the establishment of the legal state and the
civil society, their interaction is the main factor. The
creation and strengthening of civil society, the strength-
ening of the democratization process, the establishment
of a legal state is not just a slogan or an intention, but
the main condition for the comprehensive development
of the state [13, p. 147-148].

American political scientist Dankwart Rastow
states that "Democracy is not a copy of the constitu-
tional laws or parliamentary practice of some existing
democracy, but the ability to honestly look at specific
conflicts and invent or use effective mechanisms for
their resolution." [14]

In order for political institutions to function effec-
tively and efficiently in the process of democratization,
V. Pantin notes that "it is important for political institu-
tions to take into account the opinion and opinion of the

majority of the people, pay attention to legitimacy (le-
gality), correctly assess problems and find a way out"
[15]

The conclusion

The analysis of the effective formation of demo-
cratic regimes shows that democratic political institu-
tions become effective only as a result of long-term de-
velopment and the process of adaptation to the condi-
tions and traditions of a certain society. Therefore, the
high degree of democracy in Western countries should
be discussed only in the 20th century. As a result, the
current difficulties in the establishment of democratic
political institutions in a number of countries are ex-
plained by the fact that democracy and its institutions
can be effective only by gradually adapting to political
realities, not by their compliance with national tradi-
tions and norms.

Also, in parallel with the positive influence of peo-
ple's political consciousness and political culture on the
establishment of democratic governance, their under-
standing of democratic principles and values creates
conditions for more correct and flexible functioning of
the governance structure.

The approval and development of new political in-
stitutions goes through three main stages. The first
stage is the creation and formation of this institution,
the second stage is its legalization, rooting in society
and public consciousness, adaptation to customs and
norms, and the third stage is the increase of its effec-
tiveness. The second phase, as a rule, covers the longest
period and may be accompanied by moves against au-
thoritarianism, followed by new opportunities to build
democratic institutions in a renewed form.

Institutionalization of political mechanisms allows
the state to have a more stable and stable political sys-
tem and a flexible management apparatus. At this time,
rather than the role of individuals, the activity of state
institutions as a functioning mechanism plays a key
role. With this, the existence of these principles, which
are important for a democratic society, provides com-
prehensive assistance in ensuring the sovereignty, mil-
itary-political security, economic stability of the state,
establishing an efficient model of mutual relations be-
tween the government-people, government-opposition
in the country, and the normal development of the so-
cial-political process.

References
1. Opuy, M. Ponp MONMATHYECKUX HHCTHUTYTOB
[DnexTpoHHbIi pecypc] / URL:

http://atreidis.narod.ru/library/classic/plural_dem.html

2. Jlankun, B.B., Ilantun B.M. OO6mecTBeHHOE
MHEHHE U U3MCHCHHE MOJMTHYECKHX WHCTHTYTOB B
Poccun n Ha 3anaze // TlomuTHdeckine WHCTUTYTH Ha
py6esxe TeicsueneTuii. lyona, - 2001. - ¢.100-135

3. Hapenmopd, P. ITocne 1989: Mopais, peso-
JIFOIIHS ¥ TPAYKAAHCKOE 00IIeCTBO. Pa3MBblIILIeHHS O pe-
Bostoruu B EBporie / M., - 1998. - ¢.67.

4. Hiseynov, R. Politologiya. Ali moktablor
ti¢iin dors vosaiti. Baki: 3 sayli Baki Mothaasi, - 2017.
- 280s.


http://atreidis.narod.ru/library/classic/plural_dem.html

Sciences of Europe # 114, (2023)

95

5. Cmencep, I'. Jluanocts u rocymapctso. Ilep.
M.U. Tumodeeoii, mox pen. B.B.butaepa. CIIO.,
1908. - ¢.58

6. Hiiseynov, R. Siyasi istirak vo miiasir
demokratiya noazoriyyslori // “Dirgalis—XXI osr”
jurnali, - 2008, Ne 126-127, - s. 324-335.

7. Hiiseynov, R. Demokratiyan {istiin edon nodir
[Elektron resurs]/ URL: http://zim.az/siyaset/4120-
demokratiyan-stn-edn-ndir-gnc-politolog-alim-ramid-
hseynovun-fikirlri.html

8. Bitem, D., Boyl, K. Demokratiya: 80 sual va
cavab. Baki: Azarnasr, 2001, 132 s.

9. Toxksun, A. Jlemokpatus B AMepuke. Mocksa:
Bec Mup, - 2000. - 560 c.

10. lans, P.A. BBemenue B 3KOHOMHYECKYIO
neMokpatuio. Mockga, - 1991, - 248 c.

11. Roland, O. W. Lessons in democracy 2008, -
63 p. www.lessonsindemocracy.org

12. Tlyraues, B.I1., ComoBbeB, A.J1. Beencaue B
mouToNoruio: YueOHuk. MockBa: Acmekt [Ipecc, -
2001, - 447 c.

13. Mehdiyev, R. Golocoyin strategiyasini
miioyyanlogdirorkan: modernlosmo Xotti. Baki: Sarg-
Qorb, - 2008, - 216 s.

14. Pactoy, I.A. Ilepexomsl K JEMOKpaTUH: TI0-
MBITKYM JUHAMHYEeCKOH Monenu // TTomuc. - 1996, No5. -
c.9.

15. ITartnH, B.M. I'mobGamm3anus u mpoOIieMBbI
pa3BUTHs JIEMOKPATHUYCCKUX MHCTUTYTOB B Poccuu //
ITommTHYeCKUEe WHCTUTYTHI Ha pyOeKe THICSUCIICTHIA.
Hy6Ha, - 2001. - ¢.400.



http://www.lessonsindemocracy.org/

96 Sciences of Europe # 114, (2023)

TECHNICAL SCIENCES

TEOPETUYECKHUE INPEAIIOCBIJIKA ®OPMUPOBAHUSA [TAPAAUTI'MbBI CUHEPT' U
YEJOBEYECKOI'O 1 HCKYCCTBEHHOI'O HHTEJIVIEKTA B PEHIEHUU 3ATAY
IUPKYJISIPHOU TPAHC®OPMAIIAA METAJLTYPTHMUECKHAX MPEIPUSATHIA

Jrcanouepu I'. B.

Jlokmop unocenepuu, OO0 «Memannypauueckas undicenepus u KoHcyaromayuuy, 2. Tounucu, I pysus
Hesasucumvlii uccredoeamens, e. Jletinyue, I'epmarus

ORCID: 0000-0003-2976-1201

JIncanenuoze U.C.

Hoxmop unscenepuu, Accoyuuposannulii npogheccop mexuuueckozo ynueepcumema I pyzuu, Tounucu
Caxsaoxe /I.B.

Jloxmop unoicenepuu, Hncmumym mexanuxu mawun P. /leanu,

2. Tounucu, I'pysus

THEORETICAL PREREQUISITES FOR THE FORMATION OF A PARADIGM OF SYNERGY
BETWEEN HUMAN AND ARTIFICIAL INTELLIGENCE IN SOLVING THE PROBLEMS OF
CIRCULAR TRANSFORMATION OF METALLURGICAL ENTERPRISES

Jandieri G.,

Doctor of Engineering, Metallurgical Engineering and Consulting Ltd,
Thilisi, Georgia

Independent investigator, Leipzig, Germany. ORCID: 0000-0003-2976-1201
Janelidze 1.,

Doctor of Engineering, Associate Professor of Georgian Technical University,
Thilisi

Sakhvadze D.

Doctor of Engineering, R. Dvali Institute of Machine Mechanics,
Thilisi, Georgia

DOI: 10.5281/zenodo.7811570

AHOTALIUS

B cratee 0600CHOBaHO L[CHCCOO6pa3HOCTI> CHUHEPTUN €CTCCTBEHHOT'O YCJIOBCYCCKOI'0 U UICKYCCTBEHHOI'O MH-
temtekra (UM/MN) ¢ nespio crmoco0CcTBOBaHUS ITTyOOKOMY O0YUCHHIO TIOCIICIHETO U TOBBIIICHHS aIcKBAaTHOCTH
e¢ QYHKIIMOHMPOBAHUS [IPH PEIIICHUH 33124 UPKY/ISIPHON TpaHCHOpPMAIMK MPOMBIIIICHHBIX IPEAIPHATHIA, BOC-
TpeOoBaHHOM KoHIemuel « uayctpus - 4.0». B kauecTBe nmpuMepa MpoaHaIn3uPOBaHbI IIPOOJIEMbI U IIEPCIICK-
THBBI IIU(PPOBO-LHUPKYJIAPHOM TpaHCHOPMAIIMK TAKOH PECYPCOSMKON M KOJIOTHICSCKH BPEIHON OTPaCiIu, KakK dep-
Has metautyprus.  CdopmynupoBaHa HoBas mapamurma cuaeprud UM u MU, riaBHo# 3amayei KOTOPOro Imo-
CTaBJIcHA HEOOXOIUMOCTh BPEMEHHOrO akKIeNTOpHOro KoHTpons MM, moa KOTOpBIM, B CBOIO OdYepesb,
MOJIpa3yMeBAETCs OCYIIECTBICHUE OCTOSHHOIO MOHUTOPUHIA afieKBaTHOCTU puHAThIX M -M perienuit co cto-
poubl UM. OtMedeHo, 4TO Takas oOs3aTebHast, YPOBHEBO- AuddepeHiinpoBaHHas, HO MTOJHOCTHIO B3aHMOCBSI-
3aHHas U B3aumo3asucumast cuaeprus UM u MM 1omkHo GyHKIIHOHUPOBATH 0 TOCTHIKCHHUS IIPUEMIIEMOTO IS
TEXHOJOTMYECKUX MPOLIECCOB PEIMKIIMHIA YPOBHS 00I1Iei TEXHUKO-IKOHOMHUKO-3KOJIOTHYECKOH 3(pheKkTHBHOCTH.

ABSTRACT

The article substantiates the feasibility of synergy between natural human and artificial intelligence (HI/Al)
in order to promote deep learning of the latter and increase the adequacy of its functioning in solving the problems
of circular transformation of industrial enterprises, demanded by the concept of "Industry - 4.0". As an example,
the problems and prospects of digital-circular transformation of such a resource-intensive and environmentally
harmful industry as ferrous metallurgy are analyzed. A new paradigm of HI and Al synergy is formulated, the
main task of which is the need for temporary acceptor control of Al, which, in turn, implies the implementation of
continuous control of the adequacy of decisions made by Al by HI. It is noted that such obligatory, level differen-
tiated, but fully interrelated and interdependent synergy of HI and Al should function until the level of overall
technical, economic and environmental efficiency acceptable for technological processes of recycling is achieved.

KiroueBbie ciioBa: VIcKycCTBeHHBIN OrpaHHYSHHBIA HHTEIIIEKT; OOIMi HCKYCTBEHHBI HHTENEKT; YenoBe-
yeckuit nHTEIUIeKT; [lapaanrma cuaeprum; [umepasromaruzanms; Ludposuzamus.

Keywords: Artificial Narrow Intelligence; Artificial General Intelligence; Human Intelligence; Synergy par-
adigm; Hyperautomatization; Digitalization.

BBe)ZIEHI/le JaBJICHUCM HH(i)OpMaIIPIOHHOfI CJIOXKHOCTH COBPEMCH-
Ku3aeHHbIN MUD YCJIOBCKA, CTHUJIb €ro MbIILIC- HOHU TeXHOC(l)epLI " 3TO AABJICHUC MOCTOSIHHO BO3PaAC-
HUSA TIPETCPIICBAOT 3HAYUTCIBHBIC H3MCHCHHA MOJ
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TaeT B CBS3M €ro rrodann3annei 1 ToTanbHoi nudpo-
Bu3anu. K coxaseHnio, pasHble HEONPEAEIeHHOCTH
MIePCIICKTUB Pa3BUTH, 00YCIOBICHHEBIC Pa3HBIME PHC-
KaMH, DKOJIOTHYECKUMH KaTacTpohaMd U BOCHHBIMHU
KOH(JIUKTaMU, BHOCAT CYIICCTBCHHBIC BO3MYIICHHS B
nporeccax nugpoBoi TpanchopMmayu TeXHocheps 1
Bce OoJIbIIe M OOJIBINE TOJIKAIOT YEIOBEYECTBO K HE0O-
XOANMOCTH YCKOPEHHOTO Pa3BUTHs HCKYCCTBEHHOTO
nnTesekra (UMW) u cureprun ¢ HUM.

JIis pOMBINIUICHHBIX TIPEANPUITHI 1O/ TIOHS-
THEM CHHEPIHMH IOJpa3yMeBAaeTCsl CHHTE3 COBPEMEH-
HOW TEXHOJIOTHH aBTOMATH3allly IPOWU3BOJICTBEHHBIX
mporeccoB Robotic Process Automation (RPA) ¢
[1, 2]. U3BecTHO, uTO TexHomorust RPA ocHoBaHa Ha
WCIIOJIb30BaHUH ITPOTPAMMHBIX POOOTOB MPH CO3/IaHUU
CrycKa JEUCTBUHM (TO-ApyroMy - si3blKa CIIEHapHeB)
JUISl aBTOMATU3allMM PYTUHHBIX 3a]iad C MCIOJb30Ba-
HueM nporpammHbIX uHTepdeiico APl [3]. Ycranos-
JIEHO, YTO YPOBEHb aBTOMAaTH3allMH DPA3INYHBIX OH3-
HEC-TIPOLIECCOB IMOKA €Ille MOXXHO IMOBBIIIATh C TOMO-
mpio RPA TexHomorum, HO BO3MOIXKHOCTH €ro
ITOPUTMHU3AIIMN OTPaHUYEHBI, TaK KaK OH MOJHOCTBIO
3aBUCUM OT YPOBHS Pa3BUTUS U BO3MOXKHOcTel Yerno-
BEYECKOro HMHTEIekTa — paspabdorunka (UN). Ilo
MHEHUIO aBTOPOB, JTAHHOW HCCIEIOBaHHH, ITO MPO-
O1emMa MOYKET OBITh YCTpPaHEeHaA B CITydae CHHEPTHH TeX-
nHosoru RPA u UM ¢ .

[Tocneguue 5 net pa3HbIMM BEAYIIUMHU KOMITaHU-
smu (UiPath, Automation, Anywhere, Blue Prism u
Jp.) MHTEHCHBHO OCBaWMBAaeTCsl CIElHajibHas IUIaT-
¢opma Al Fabric, koTopast crmocoOCTBYET K TOCTHKE-
uuto cuneprun RPA ¢ U. Al Fabric urpaer poss cBsi-
3YIOILIETO 3BeHA MEX/[y UCKYCCTBEHHBIM HHTEIUIEKTOM
Y aBTOMaTHU3MPOBAaHHBIMU Mpolieccamu. biaronaps uH-
TEJJICKTYyaJbHBIM M MacIITaOMpyeMbIM BO3MOXHO-
cram, npegocTasisieMmbiM Al Fabric, monp3oBatenu mo-
IYT yIPaBJIATh CBOCH COOCTBCHHOWH aBTOMAaTH3aIHEH,
SKOHOMHUTh 3HAYUTEJBHOE BpPEMsl, 3aTpauMBaecMoe Ha
MOBCEHEBHBIX 33][a4aX M COCPEIOTOUUTHCS HA MHHO-
BaI[MOHHOM Pa3BUTHH cBoel opraHuzauuu. [lytem Tta-
KOW CHHEpruu, Ha JAHHBIA 3Tall pa3BUTHUS, YCIIEIIHO
pelaroTCsl CIOXKHBIE 33Jaull OpTraHU3aIl[IOHHO-JIOTH-
CTHYECKOTO W YYETHOT0-aHaJIMTHYECKOTO XapakTepa
(971eKTpOHHO-1IM(PPOBOE WJIM OHJIAWH CKaHHPOBAHHE
JOKYMEHTAIMH, KJIACCU(HKAIMS [0 OTPACISIM U TPO-
O1eMaM, COPTHPOBKA IO 3a/iauaM WM PEIICHUsM, JI0-
TMYECKUl aHaNn3, apXUBUPOBaHHE-XPAHEHUE, CO3/IaH-
HbIE YYETHBIX, OYXTraJTepCKUX MK (UHAHCOBBIX
dbopMm, co3aHne aNITOPUTMOB MOKMCKA PAITHOHATBHBIX
JIOTUCTUYECKHX Tieriel u ap.) [4-7]. Ho mo cux mop He
pelllaeMa TJaBHasl C TOYKU 3PEHUS] YETBEPHOH MpO-
MbinieHHoH peBosronnn (Muayctpus 4.0) 3amada o
[TOJIHOMACIITaOHOM 1(POBOI TpaHCGhOPMALIUU U YM-
HOI aBTOMaTHU3al1M POU3BOACTBEHHBIX IPOLIECCOB. B
CBSI3U C 3TUM MOXKHO CKa3aTh, YTO YPOBCHb Pa3BUTHUS
U noka 4Tto HE AaeT BO3MOXKHOCTH JIOCTHIKEHHUS Ta-
Ko BeIcOKOd(h(hekTiBHOM craepruu ¢ RPA, mpranHoi
KOTOPOTO SBJISETCS MyJIbTH(HAKTOPHOCTH U MTOCTOSTHHO
MEHSIFOLIEHCS YCIIOBUS/COCTOSIHIE TPOU3BOICTBEHHBIX
cucreM. [ToaToMy, Ha 1aHHOM 3Tane pa3Butus MU, ne-
pell YeOBEYECKUM MHTEIUIEKTOM, B MIEPBYIO OYEPe/b,
CTaHOBUTCS HEOOXOIUMOCTE PEIICHHSI 3a]]a4l MaCCHB-

HOW THIIEPaBTOMATHU3AIUN U MAaKCUMAIBEHO JTOCTHXHU-
MOH M(POBU3AIMN TTPOM3BOACTBEHHBIX MPOLECCOB C
BO3MO)KHOCTBIO HaKaIUTMBAHUS U HEHPOCETEBOTO aHa-
JIN3a TIOTYyYaeMbIX MaCCUBHBIX HH(POPMAIIMOHHBIX JTaH-
HBIX.

W3BecTHO, YTO THUIICPAaBTOMATH3AINS ITO3BOJISACT
OM3HeC-KOMaH/1aM TIepE0CMBICIIUBATh CBOH IIPOLIECCHI,
HE YNHpasich B OTPaHUYEHUS KaKOH-TO OTHON TEXHOJIO-
run. braropaps TmaTenbHOMY MEpenpOeKTHPOBAHUIO
MIPOLIECCOB OHU OTKPHIBAIOT ISl Ce0s1 HOBBIE BO3MOXK-
HOCTH, JIOCTHTalOT 0oJiee BBICOKOW CTEIeHH YJIOBIIe-
TBOPEHHOCTH M BHOCAT JOTMOJIHUTENIBHBIA BKJIA] B pe-
NICHUE KOTHUTHBHBIX 33]]a4 U BOIPOCOB, CBSI3aHHBIX C
KiueHTaMH. [10CKONbKY KIfoueBOe 3HA4YE€HUE JUIS TH-
nepaBTOMaTH3al[UK UMEIOT iaTtgopmel low-code [8],
OpTaHH3aliK MOJYYalOT IOMOJHUTENBHYIO0 THOKOCTS,
OBICTPO AJANTHPYSICH K MPOUCXOISIAM U3MCHCHUSM,
00yCIIOBNTUBAsE 3TUM YCTOHUYMBYIO HMILIEMEHTALUIO
U (POBON U MUPKYJISAPpHON Tpancopmarwu. [locmes-
Hee 0COOEHHO Ba)KHO C TOYKH 3PEHHSI CMSTYeHHS aH-
TPOTIOreHHOW Harpy3ku Ha Ouocdepy. B cBoro oue-
pelb, B MOCIEACTBUM HefipoceTeBoro ananmsa [9,10]
MOSIBIISIETCSI BO3BMOXKHOCTh BBICOKOTOYHOTO PACIIO3HA-
HUS 3aKOHOMEpPHOCTEeH HaOJIr0aeMoro IMpPOU3BO-
CTBEHHOT'O POILIECCa, YTO CIIOCOOCTBYET MOBBIIICHUIO
TOYHOCTU TPU COCTABIEHHH IPOTHO30B. JTH MpO-
THO3BI 3aTEM MOKHO IMPOTECTUPOBATH U UCITOJIL30BaTh
pe3ynbTaThl IPOBEPKHU IS YIy4ILIEHHUS IIpoIecca IIpu-
HATHS PellleHHHd W ToKazaTteded (YHKIMOHWUPOBAHUS
3TOM 7K€ MPOU3BOJACTBEHHOU CUCTEMBI.

Upe3BblyaiiHyl0 BaXKHOCTb BOIPOCAa MHTErPaLUU
cucteM RPA u Al Fabric taxke momgyepkuBacT pes3o-
moiusa EBpo napiameHTa 0 HOBOM ILIaHe JEHCTBUN MO
UPKYJIAPHOM 3KOHOMHKE, TpuHsTas B Hadane 2021
roga [11]. DTa pe30roIus MpeaycMaTpuBacT HEOOX0-
JUMOCTB IIPOBEICHUS TOTIOIHUTETIBHBIX MEP IO JOCTH-
JKEHUIO  YIJIEPOJHOHEHUTpaIbHOM,  IKOJIOTMYECKU
YCTOMUYMBOM, HE TOKCUYHOW M MOJIHOCTHIO 3aMKHYTOM
skoHOMUKH K 2050 roay. OcoOGeHHO aKTUBHO MOOIIPSI-
eTCsl TeH/ACHIUS COBMEIIECHUS 3€JICHOH SKOHOMHKH C
[UPKYJISIPHOM, C TIOJIHOM IIU(PpOBU3aIIKE TTOCIIETHETO.

CoBpeMeHHO€e COCTOSTHUE MPO0IeMbI

I'oprO-MeTammyprudeckas oTpacib, KaK OJUH 3
CaMBIX KPYNHO [OXOJHBIX CETMEHTOB COBPEMEHHOM
MHUPOBOI SKOHOMHKH, IO MOKa3aTearo nudpoBo-IUp-
KYJIAPHON TpaHC(HOPMALUU CPAaBHUTEIBHO YCTYIaeT
IpyTuM, GUHAHCOBO a)ke TAKUM MEHEe JOXOAHBIM OT-
pacisaM, Kak IMeJUTI0JI03H0-0yMaXkHO-IepeB000OpadaThI-
BafoIasl, XNUMHYECKas, TEKCTIJIbHAS MPOMBIIIICH-
HOCTB, M 3TO B T€X 00CTOATENBCTBAX, KOT/Ia SHEPTOEM-
KOCTh M HAHOCHUMBIA TPHPOAE Bpel OT TOPHO-
METALTyPTUYECKON aKTUBHOCTEW 3HAUMTEIHHO BBHIIIIE,
YeM OT APYTUX BHILEIIEPEYHNCIIEHHBIX oTpacieii [12].

Ha ocHOBe aHanm3a BCEMHUPHBIX CTATHCTUYECKUX
JTAHHBIX 110 PEUUKINHTY MOXXHO OTMETHTh, YTO Ha JIaH-
HBII TIEPHO, JTUACPCKUE TTO3HUIIUH IO TEMITY ITU(PPOBO-
MUPKYJSIPHON TpaHC(OPMAITUH 3aHUMAET WHIYCTPHUS
PEIMKIIMHTA IPOMBIIITICHHOTO, OBITOBOTO U TTHIIIEBOTO
TIacTUkKa. BayKHO OTMETHTH, YTO CHCTEMHBIM HHTETPa-
TOPOM H JIIEPOM B TIPOIBHIKCHIH U IPAKTUIECKOM pe-
aNM3alyi  KOHIICTIIIUN ITUPKYISIPHON SKOHOMHKH B
9TON OTpacnu cran EBpocoro3, rie B CBOK OUYEpEnb,
JTUACPCKYIO MO3UIINIO YCTOWINBO 3aHUMAET | epMaHus.


https://cloudnetworks.ru/inf-tehnologii/rpa/?utm_source=site&utm_medium=statya&utm_campaign=rpa&utm_content=statya&utm_term=0321
https://cloudnetworks.ru/inf-tehnologii/rpa/?utm_source=site&utm_medium=statya&utm_campaign=rpa&utm_content=statya&utm_term=0321
http://www.tadviser.ru/index.php/API
https://cloudnetworks.ru/inf-tehnologii/rpa/?utm_source=site&utm_medium=statya&utm_campaign=rpa&utm_content=statya&utm_term=0321
https://smartbridge.com/automation/uipath/

98

Sciences of Europe # 114, (2023)

HccnenoBatenn m3 3TOH CTpaHbI Tak )K€ MHTEHCHBHO
paboTatoT Haj pemeHneM IpodieM nH(POBO-IUPKY-
JIAITUOHHON TpaHC(OPMAITUHU CTAICIUIABUIBHON U Ma-
IIMHOCTPOUTEIBHOM oTpacielt [13].

B Mupe BocTpe60BaHHOCTH MaCCHBHOT'O ITEPEX01a
Ha SKOHOMHKE 3aMKHYTOT'O [IUKJIa B TOPHO-METAILIYP-
TMYECKOM MHIYCTPHHU CYIIECTBEHHO IOBBICHJIICS C TIO-
SIBIICHUEM COBPEMEHHOMH ITI00aIbHON PEBOTIOIIIOHHON
TEHJICHIIUU U3BeCTHOU, Kak « uaycTpus - 4.0», ocHO-
BaHHOHM Ha HU(POBOH TpaHC(hOPMAIMU TTPOMBIIUICH-
HBIX TPOLIECCOB, CIOCOOHBIX BO MHOTHX CIIydasiX Y)Ke
ceifuac peHTa0eIbHO U SKOJIOTUYECKHH 0e30macHo pe-
QIN30BBIBATh WJEH IMPKYJISIPHOCTH, HO YCTOHYMBOE
MIPOMBIIUIEHHOE BHEAPEHUE OTMEYEHHOTO IOIX0Aa
CBSI3aHO C HEKOTOPHIMH NpOOJIeMaMH HEXBATKU U
WHEPIUOHHOCTH TMOJAaYd HAYabHBIX (BXOJIHBIX) HH-
(OPMAIOHHBIX JAHHBIX (TIOTOKOB), HEOOXOIMMBIX
JUIS. TIPaBUIIHOM OLEHKH PECYpCHOTO ITOTEHIMANa
HAaKOIUJICHHBIX TEXHOTCHHBIX O0pa30BaHHMN W BBHIOOpPA
HanOonee S((GEKTUBHBIX MyTeH WX TEepepabOTKH.
[IpakTHKa MOKa3bIBaET, YTO M3-32 MHOTO(AKTOPHOCTH
pelaeMoii 3a71a41 U CII0OKHOCTH BBISIBICHHS 3HAUMMBIX
JUTs yrpaBiieHus 3 GeKkTHBHOCTRIO MepepabOTKY 3aBH-
CHUMOCTEN MCXKY BXOAHBIMU U BBIXOJHBIMH IapaMeET-
pamu mporecca, HEBO3MOXKHO 0OOWTHCH 0€3 MOMOIIN
UCKYCCTBEHHOTO MHTEJUIEKTa, CIIeUaIbHO OOyueH-
HOTO M a/IAlITHPOBAHHOTO K CTOSIIMM TEPE/ OTPACIH
3amauyaM. HeoOXoquMO OTMETHTBh, YTO Ha TNPAKTUKE
YK€ UMEETCsI HEKOTOPBIE YCIIEIIHbIE TPUMEDPBI TPUME-
HeHust MU B TexHuKe, HCIOJIb3YyEMOM MPU TOPHBIX pa-
6otax. Hampumep, - YMHBII 5KCKaBaTOP, CIIOCOOHBIH
ONPEACTUTh TPACKTOPHUIO U IIIyOMHY HEOOXOMMBIX pa-
00T, AJIsl OJyYeHHUs] PYIbl C 3a/IaHHOM KPYITHOCTBIO
KYCKOB, CHCTEMa «KapbCPHBIH OCCIMIOTHBIA YMHBIN
camocBai» ¢ yHKIMeH caMOB3BEIMBAHUS, CAMOYPAaB-
HOBEUIMBAHUS, ABTOAMCIICTUYEPU3AINH, OOCCICUCHUS
0€30I1aCHOCTH IOCPEIICTBOM CKAHUPOBAHHS JOPOT C
MOMOIIBIO  YJIbTPA3BYKOBBIX, ONTHYECKUX, JIA3EPHBIX
nmatuukoB, cucteMsl GPS u np [14]. Ananoruussle
yCIIeXd HMMEETCS B YIPABICHUW CHCTEMaMH MOJro-
TOBKH LIMXTHI U PEXUMaMH PaOOTHI MJIABHIBHBIX Tie-
yeit [15]. HecMoTps Ha Tako# CyIieCTBEHHBIN TPOPHIB,
atoT Tl UM Bce e OTHOCUTCS T.H. HCKyCCTBEHHOMY
orpannueHnomy uHTewiekry (MOW)  (Artificial
Narrow Intelligence), xapakTepu3yroIeiicst Y3Koi crie-
LHAJU3aIeN, C CIOCOOHOCTBIO K BBHIIOJIHEHUIO OTHON
3a/1auk U TOCTHIXKCHUS yCIieXa B HEell.

JIis MOCTH KEHHUS e MHTEHCH(HKAMN OO0IIeit
1 (GPOBO-IIUPKYJSIIUOHHON TpaHC(OpMALUA TOPHO-
METAJUTYPTHUECKUX TPEIIPUITHI, HEOOXOIUMO pa3-
BUTHh T.H. OOIMI HCKyCCTBeHHBIH MHTemekT OWN
(Artificial General Intelligence), MakcHManbHO TIPH-
OJIMDKEHHBIN K MHTEJUIEKTY YEIOBEYECKOTO THIIa, 001a-
JIAFOIIHI CIIOCOOHOCTHIO K aHAIN3Y M COMOCTABICHUIO
OOJIBIIINX MOTOKOB JAaHHBIX, CAaMOOOYUEHHUIO M 0OIIIe-
HUIO C OTPAaHUYCHHBIM UCKYCCTBEHHBIM HHTEIUICKTOM
CMEKHBIX TEXHOJOTHYECKHX CHCTEM. BO3MOXHOCTH
MHTErpaluy pa3paboTaHHBIX CHEIUAIUCTAMH OTPACIH
YEPHOM METAUIypIul AJITOPUTMOB  LIUPKYJSIPHOU
TparchopMmarmu (pexycMaTpUBAIOIINX WHTEHCH(U-
KaI[MIO MTPOIIECCOB PEIUKINHTa Ha OCHOBE HOBBIX OM3-
HeC-TeXHOJIOTHYecKuX moaxo o) ¢ MOU ¢ mpumnarae-
MBIMH HCKYCCTBEHHBIMH HEHPOHHBIMH CETSIMH JacT

BO3MOXXHOCTh YHH(DMKAIlMK 3TUX METONOB JUII Mac-
mTabHOTO PElIeHHs BHYTPHU - M MEXOTPAcIIeBbIX IPO-
6J1eM 3KOJIOTHYECKH 0E30IacHOTO PElMPKYIIMPOBAHUS
MIOTOKOB BTOPHYHBIX MaTEpPHAIBHBIX PECypcoB. OTO
MIPUBEJIET K CYNIECTBEHHOMY PacIIMpEeHUI0 (GyHKINO-
HAJIGHOCTH 3TUX METOJMK, C O/THOH CTOPOHBI, a C Jpy-
TOH, - IPUCIIOCOONT (HAay4YHT) NCKYCCTBEHHOTO MHTEI-
JIeKTa Pacro3HaBaTh U OLU(PPOBATH CIIOKHBIE, MYJIbTH-
(akTOpHBIE, = HE3aMETHBIE JUII  YEJIOBEYECKOTO
MHTEJJIEKTa 3aKOHOMEPHOCTH B3aUMOCBSI3EH, Cylie-
CTBYIOIIMX MEX/y BXOJHBIMH M BBIXOJAHBIMH ITapaMeT-
paMu CII0KHOTO TIPOM3BOJICTBEHHOTO Tporiecca. B Ta-
KOM Cllyyae, OCHOBHOM 3ajaueil cTosIueil nepen 4eno-
BEUECKUM HHTEJUIEKTOM OCTaHETCs IpPaBUIIbHOE
OTIpeJieNIeHUe U MOCTAaHOBKa PelIaeMOol 3ajiauu rmepen
MCKYCCTBEHHBIM MHTEJUIEKTOM, 0OecIieunBasi ero ore-
pPaTUBHBIM JOCTYIIOM MJIM aBTOHOMHOW CHCTEMOH MO-
Jauu HeoOxoauMol BxomHoi uHpopmamuu or OMU
(namp. @akTuyeckuii (He yCpeaHEHHBINH) XUMHYECKUI
W TpaHyJIOMETPHYECKUI COCTaB NepepadaThIBAEMOro
MaTepuana, ero BJIaKHOCTb, TOPHCTOCTh, TEKYUYeCTh,
MIPOYHOCTb MPU HarpeBe, ra30MpoOHUIIAEMOCTb, TEMIIe-
paTypa pa3MsArdeHus, 3aBUCHMOCTh KO3 QHIIHCHTA
BOCCTAHOBIJICHH S U U3BJICUCHU S LICJIEBBIX 3JICMECHTOB OT
KOJIMYECTBA MPHUMEHSIEMOTr0 KOKCa M COJIep)KaHHs B
HEM TBEPJIOTO YIJIepo/ia U 30JIbl, U3BMEHEHHE JJIEKTPO-
COIMPOTUBJICHHUA PEAr€cHTOB B 3aBUCUMOCTH OT pasMe-
POB U MJIOTHOCTHU, UBMECHECHUEC DJICKTPUYCCKUX PEKHU-
MOB pa6OTI)I MJIAaBUJIBHOM TI€YM B 3aBUCUMOCTH OT I10-
TPYXKEHHS DIIEKTPOJOB B IIMXTE, OT XapaKTEPUCTUK
CHJIOBOTO TpaHc(opmaropa u Ap.). B Oymymem, 310
caemaer OMU crocoOHBIM CaMOCTOSITCIBHO IPHHU-
MaTh PEIICHHUH, 00CeCIICUNBAONIME HAHOOJBIIYIO (-
(heKTHBHOCTH PEIMKIIMHTA TEXHOT'CHHBIX PECYpCOB 0e3
MOCTOSIHHOTO CyOBhEKTHBHOTO BMEIIATEIECTBA YeTIOBE-
YECKOT0 MHTeJIeKTa. Takol moaxo ] K HUPKYJIAIMOH-
HBIM TpaHchOpMAaIHsIM IPEANPUITAN YSPHON U IBET-
HOW METa/UTypI'UH, HE3aBUCHUMO OT UX MPO(UIISI U 00b-
€MOB pabOThl, CYNIECTBEHHO MPOIUT >KU3HEHHBIN
UK SKCIUTyaTHPYEMBIX TIOJIE3HBIX HMCKONAeMBIX H
clelaeT MX MPAKTHYCCKUM He yOmBaembiMu. Hampu-
Mep, OTXO/IbI TUPOMETAJUTYPTHH MOTYT IPHUMEHSTHCS B
Ka4yecTBe MCXOIHBIX MAaTepHaOB B THAPOMETAILIYP-
THH, OTXOJBI THAPOMETAIUTYPTHHA MOTYT OBITH IpUMe-
HEHBI B [IEMEHTHOM IIPOU3BOJCTBE, I'PAJOCTPOUTEIND-
CTBE, OTXOJBI CTPOUTEIBHON MHIYCTPUHA MOTYT OBITH
BKITIFOYCHBI B MHAYCTPUU JOPOKHOTO CTPOUTENHCTBA, B
CTPOHUTENHCTBE MOPCKUX TOPTOB, MOI3EMHBIX COOPY-
JKEHWUH, MHHEPAJBHBIX TETUION30JIAIIHOHHBIX, THIPO-
(hoOHBIX, BOa-BETPOYCTONUMBEIX H3AeIUl u 1p. [16-
18].

HeobxoauMocTs CHHEPTHH YeIOBEYECKOTO U HC-
KyCCTBEHHOTO MHTEIICKTa KPOME Ha4dallbHOU CTaauu
orpeneeHusl OOIIeH CTpaTeTuy WM TEXHOJIOTHUH Tie-
pepabotku, u mostarHOTO 00yueHuss OMU, oOycioB-
JMUBAETCS HEU30E)KHOCTHIO €€ MEPUOINIECKOTO KOH-
TPOJNSI W OLIEHKHA Ha aJeKBaTHOCTb. OJTO HEOOXO.H-
MOCTb OyaeT OOyCIIOBIIEHO H3-32 HEBO3MOXXHOCTH
MpeIyraaTh BCE BOSMOKHBIC BAPHAHTHI PA3BUTHHU CO-
OBITHII W TIpeIBAPUTEIBHON TIOTHOIICHHOW 00ydYeHHH
NN. N3-3a HENpeIBUACHHBIX U HE PETJIAMEHTUPYEMBIX
anroput™Mamu cuctemsl RPA-UU cinyyaes, mocneauuit
MOJET TPHHUMATh HEa/JleKBaTHBIC PEIICHUS! U BBECTH
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TEXHOJOTMYECKUH MpoLecC MepepadoTKi B AKOHOMH-
YECKUU WIJIM TEXHOJIOTUYECKUN CTYTIOP.

IIpennochblIKN ¥ BO3MOKHOCTH peLIeHHs TO-
CTaBJICHHOM 3a1a4H

Hcxons w3 BBINIEIPUBEACHHOTO 00OOIEHHOTO
aHasm3a 0ecCIOpHO, YTO aJal THPOBaHHAS K METAJIIYp-
rudeckoi uHayctpun OWU nomxHa oTIM4YaTes OT Apy-
I'MX OTPAaHMYEHHBIX ABTOHOMHBIX MCKYCCTBEHHBIX HH-
TEJJIEKTYaJbHBIX CHUCTEM, CBOCH IJyOMHOH M THOKO-
CTBIO aHaJIM3a, B YaCTHOCTH OHA JIOJDKHA 00J1a1aTh:

- CMOCOOHOCTBIO JOCTUTATh MOCTABJICHHBIX IIe-
JIeH, OBICTPO MEHSIIOIINXCS BO BpEMEHH BXOJISIIEH NH-
(dopmaryn;

- CITOCOOHOCTBIO COIOCTABIIATH, UCIOIB30BATh H
peoOpa3oBHIBATh 3apaHee JaHHbBIC MY 3HaHUS, ajro-
PUTMbI ¥ METOIMKU BEIECHHs TEXHOJOTHYECKHX IPO-
1IECCOB;

- CHOCOOHOCTBIO IKCIPECC OPHUEHTHPOBAHUS B
MHOT000pa3iy CIEIHANTBHBIX BCIIOMOTATEIbHBIX MO/~
CHUCTEM, BapbUpPys MEXKIY HUMH B HYXXHBI MOMEHT
(Harmp., - OaMaHCHPOBATh MEXIY YKOHOMUYHOCTHIO U
9KOJIOTMYHOCTBIO ITPOU3BOJICTBA);

- CIIOCOOHOCTBIO CaMOCTOSITENIBHO OCYILECTBIISATh
1oJ00p U IJIaHUPOBAThH PACXO]] UMEIOLIEHCS PECYPCOB
¢ onpenencHreM Hanbosee 3hHEKTHBHOTO METOAA MX
nepepaboTKH.

Kpome toro, OUN meTamryprudeckoro mpous-
BOACTBA A0JI’KHA UMETHh BO3BMOXHOCTD:

- B Habope Bxosiied HHGOPMALIMU PacIiO3HATh
HX IO 3HAYMMOCTHU U COPTHUPOBATH IO CyHleCTBeHHO-
CTH;

- YJaBJIMBaTh CXOJICTBO, B3aHMOCBSI3b HIIH 3aKO-
HOMEPHOCTb MEXAY BXOASIINME (DaKTaMHu;

- U3 UMEIONIMXCS 3HaHUW M (PAKTOB clieNiaTh Bbl-
BOJIbI C UCIIOJIb30BAHHEM JICTYKIMH, C TIOMOIIIBIO aHa-
JIOTHH, UHAYKIHH U T.I1.

OUMU paboTaroumii ¢ TAKUMHA MacCHBaMH HHGOP-
MAaIlMOHHBIX TOTOKOB, KaK 3TO XapakTepHa JUIs MeTal-
JIyPrUYECKOM WHAYCTPUH, TAKKe JOJDKHA OBITh CIIO-
co0OHa K CaMOOIICHKE M CAMOKOPPEKIUH, T.€. 001a1aTh
pednekcueit (cpeacTBaMHU OIICHKH PE3YJIbTATOB COO-
CTBEHHOM pa0oThl). TexHndyeckas (yHKIHOHAIBHOCTD
Takoro ONM B MeTaLTyprudecKuX MpeAnpUsATHIX Oy-
JICT TMPAKTHYCCKUN BCCOOBEMIIIOIINM, OOeCIeUnBast
MaKCHMaJIbHO BO3MOXHOE 3JHEpro-pecypcocoepeske-

Hawano akuentopHoro
KoHpous 1 00yuenus HH

7

IMopor BoamoxkuocTn 1A

HOH

qH

[Mpoussogurennocrs UM 1 MTH
Touxa ycnopuoit 3penocrn UH,

Cropocts mogaun HHOOPMAIHOHHBIX TOTOKOB

(@)

HHUE ¥ HKOJOTUYHOCTH IPOU3BOJICTBA, OE3 TOBCETHEB-
HOT'O BMEIIAaTEeNILCTBA YEJIOBEKa, OJJHAKO OT €ro CO3/a-
HUS OYEHB JaJIeKo, TaK Kak IMOKa elle JaXke He CyIIe-
CTBYET 00IIIast TCOPHS UCKYCCTBCHHOW MHTEIICKTYaJIb-
HOCTH W HE HAWJIEHO OOIMX METONOB pEeIeHUs
npobiem nofo6Horo THMa. B Oyxymem, co3nanue Ta-
KOro cemMericra mwim metacucreMsl O, cioco6HOrO
TIOJIHOCTHIO aBTOHOMHO VYIIPABIATH METaJLIypruye-
CKHM, i HEOOXOIMMBIM UTSI €0 CHA0KEHHUS SHEPreTh-
YECKHUM ¥ TOPHOOOBIBAIONIUM KOMILICKCAMH, 3HAYH-
TEJIFHO OOJIETUYUT CTOSILEH IMepe] YeIOBEYeCTBOM 3a-
Jady 100ambHOW IUPKYJISPHOH — TpaHc(hopMauu
HUMEIOIICHCS MPOMBIIIUICHHBIX MOIHOCTEH, HO ITOKa
Takas BO3MOXHOCTh OTCYTCTBYET, Ha TEPBBIA IUIaH
CTOUT 3aJla4ya YCTOHYHUBOW CHHEPTHH OTPaHUYCHHOTO
HNOWU c cnenmanbHO MOATOTOBICHHBIM JIJISl TOW €U
qu.

Cpenu BBIICTICPEYHUCIICHHBIX (DAKTOPOB, OTCYT-
CTBHUE CAMOOIICHKH M CAMOKOPPEKIINH SBJISCTCS CAMBIM
TJIaBHBIM HEJIOCTATKOM cylecTByronmx cuctem MOU,
o0yciioBnuBast HEOOX0AUMOCTB ero cuHepruu ¢ Y.

®opMHPOBaHHE HOBONM NMapagurMbl CHHEPruu
H TIePCNEKTHBBI €r0 Pa3BUTHSA

Ucxons u3 BBIIEIPUBEACHHOTO aHaIW3a SICHO,
YTO MHTETPAIlMOHHAsI METACUCTEMA, CIIOCOOCTBYIOIIAS
K CHHEPIrun 4CJI0BEYECKOTO U UCKYCCTBEHHOI'O MHTECII-
JIeKTa, J0JDKHA aKIENTHPOBATh BCE BOBMOXKHBIE OIpe-
JICIICHHBIC W HEONpEICICHHbBIC HCXOIHBIC TaHHBIC,
KJIacCU(UIUPYs UX 110 BECOMOCTH, M IPUMEHSISI BEIOO-
POYHO, 1O 33JaHHBIM 3apaHee YeJOBEUeCKUM HHTEIN-
JICKTOM TUIIMYHBIM ITPUMEPaAM. Takas METacucTrema, HE
B [IEPHOJ] €To 3aIlyCKa, He MOocIe, He A0JKHA DYHKIM-
OHHMPOBaTh 0€3 aKLUENTOPHOTO KOHTPOJS YeJoBeYe-
CKOTO MHTEJUICKTa U J0JDKEH UMETh (DYHKIHUIO KIIOHH-
POBAHHOIO TMOJAPAXaHUs €ro JAEUCTBHUH, C BO3MOKHO-
CTBIO  CaMOIEPENpOrPaMMHUPOBAHHUA Ha  OCHOBE
noiaydeHHblx oT UM npumepoB nelyKTUBHOTO aHa-
JIM3a, IPUMEHSIEMOT0 YeJIOBEKOM IIPH OLIEHKE U yIIPaB-
neHnr 3PQEeKTUBHOCTHIO IEJIEBOTO MPOU3BOJCTBEH-
HOTO TIpoIiecca.

Hewnz6exxHOCTh HHTETPALIUU YEI0OBEUECKOTO U HC-
KyCCTBEHHOTO WHTEIUIEKTa, BEIET K HEOOXOIUMOCTH
(hopmupoBaHUs 1 0OOCHOBAHHSI HOBOM MapajurMbl CH-
HEpPruM, KOTOpOro, 10 HalleMy MHEHHIo, rpaduye-
CKHil, MOXXHO M300pa3uTh MPEACTaBICHHBIM Ha puc. 1
o0pas3oM.

100 %

/
Mammmoe
qu CKPUTEIX /

HKOHOMEPHOCTEH

/

OHH

Touxa /
HeHabexHoH
coepris /)

AnexeatHocts pemenuit Y4 u M1
Touka obcomornoit apenoctn MM,

MOHU

O6mem HHPOPMANMOHHOTO TTOTOKA p
0)

Puc. 1. Cpasnenue s¢hghexmusrocmeti (hyHKYUOHUPOBAHUA UEL08EYECKO20 U UCKYCCIBEHHO20 UHMELTeKMA (a), U
CKpbIMbIl NOMEHYUAL ux curnepeuu ().
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W3 puc. 1 (a) BUIHO, 9TO € MTOBBIILIEHUEM CKOPO-
CTH HaKOIUICHNUS 0a3bl TPOU3BOACTBEHHO-MH()OpMAITH-
OHHBIX JIAHHBIX, CHAYaJa, IpoXyKTHBHOCTE YU pacTet
CTENEHbI0 KBAJAPATHOTO KOPHS, HO JAOCTUTAsl OIpese-
JICHHBIN YPOBEHB (3TO CyObEKTUBHBIH (PaKTOP BO3ZMOXK-
HOCTEH), pOCT HaYWHAET 3aMEeJUIATCS U TIOCIIe OIpee-
JIEHHOTO TIopora (ycJIOBHasI 3eJieHasl JIMHUs), BooOIe
IpeKpamaeT pocT. 3a To, npoxykrtusHocTs VM, mo
CpaBHEHUIO ¢ BOo3MOXHOCTsMU UM, He uMmeeT Takoro
OTPaHUYECHUS M MOXET PacTh 3KCIIOHEHIIHAJIBHO.
VYcnoBHYI0 TOUKY mepecedeHus: npoaykrusHoctu M
n UM moxxem HazBath Toukoil 3penoctu MU, HO BhImIe
9TO TOYKM IPOLECC CAMOPA3BUTHUSA, UM K€ MallllH-
Horo obOyuenust I, nomkHO OBITH KOHTpOJMpyeMa
00y4YEeHHBIM E€CTECTBEHHBIM O0pa30M YeIOBEYECKUM
HMHTEJJIEKTOM. DTy 30HYy MOXEM Ha3BaTh HA4aJiOM aK-
nenTopHoro koHtpois YU nax MU, a camy Touky co-
MIPUKOCHOBEHUS, - TOYKON Heu30exkHol cuHepruu. C
JPYTOM CTOPOHBI, CKOPOCTh U aJIEKBATHOCTb MIPUHSATHIN
ynpasieHuyeckux pemennii YM u U tak xe moryt
OBITh 3aBUCHMBI OT 00beMa MOITy4aeMoro HH(popMaIu-
oHHOro notoka (puc. 1(6)). [Ipu Manenpkux o0ObeMax
nosydaemoit nadopmarmu YW MoxeT BbipaObaThIBaTh
palroHalbHble, HauboJiee aJieKBaTHbIE PELICHHS 0
CpaBHEHHIO MOKa eriie ooyuaromierocst M, HO ¢ TOBbI-
IIEHHEM MOTOKa, NPEUMYIIECTBO U cTadmibHOCTh MU
CTaAaHOBUTCA OUYCBUIHBLIM, YCJIOBEYCCKOMY MHTCIUICKTY
Bce Oosiee M 0oJiee TSDKENIO CIIPaBUTCS C 3a7iadyaMu C
OoNbIIMMH 00bEMaMM BXOJHBIX IapaMeTpOB, TOTA,
xorzna MM HaunMHaeT cnpaBisATbCS BCE JIErYe U JIerde.
Ho 6e3 HakorieHust 0a3bl CHCTEMHBIX OIIHOOK U ITyTei
HX HCIpaBieHHUs, POCT ero 3h(deKkTUBHOCTH Oe3 Io-
Mot UM HeBo3moxkHO. TouKy mepecedeHus: yCIJIOB-
HBIX noka3ateiieli agekBatrnoct UM u MU 3neck Toke
Ha3bIBAEM TOYKOW HEM30EIKHOM CHHEPIHH, a BEPXHIOIO
norosok agekBatHocTH (100%), - Toukoit aGCOMIOTHON
spesoctu MW, rae HeoOX0MMOCTh AOMOHUATEILHOTO
BMmemarenabctBa UM momHocThio otmazmer. HeoOxo-
JUMO MOTYEePKHYTh, YTO HA JAHHOM 3Tare pa3BUTHA,
MU oueHp ganex OT OTMEYEHHOIO UAEAIBbHOTO COCTOS-
HUS, OH TIOKa eIIe HaXOIUTCS Ha YPOBHE 3apOo/bllia U
MTOJIHOCTBIO 3aBHUCHUT OT YPOBHS THIIEPAaBTOMATH3ALIUN
1 3G GEKTUBHOCTH (DYHKIIMOHHPOBAHUS METACHCTEMBI
RPA-UI. Bce BbllIenpuBeACHHOE SBISIETCS W OyaeT
SIBIIATHCS €Il Ha JOJITHE TOJbl CAMBIMU BECOMBIMH ap-
TyMeHTaMu Heu3OexxHoctn cuHeprmun UYMW u WM.
CrnenoBatenpHO, MOXHO YTBEPXKIATh, UYTO
TJIABHOH OCOOCHHOCTBIO HOBOW TapaJiTMbl CHHEPTHU
U1 u N OGyner SBIATHCSA HOBO BBEIACHHBIH HHCTpPY-
MEHTapUil BPEMEHHOTO aKIEITOPHOTO KOHTPOJIS aIeK-
BatHocTH MU, mox KoToporo mojipazymeBaeTcsi ocy-
IIECTBIICHAE ITOCTOSHHOTO HWHTEIDIEKTYaJIIFHOTO KOH-
TPOJS MPaBUIBHOCTH MPHUHATHIX MU-M MPOTrHO3HBIX
WM TUITAHAPOBOYHO-ONEPAIMOHHBIX PEIICHUHA, TPYII-
ol Mpo(heCCHOHATBHBIX KaJpOB, MMEIOIIeHcs Oora-
TBI{ ONBIT IIAHUPOBAHWS W YIPABICHUS JTAHHBIMH
MIPOM3BOICTBEHHBIMH TIpolieccaMu. [1pu oOHapy keHH
TEXHUKO-TEXHOJIOTUYECKUX OIMIMOOK, UM SKOHOMHUKO-
SKOJIOTMYECKU HenmpuemiieMblx pemenuit, YN non-
KEH OTKOPPEKTHPOBATH 3aJaHHBIA alTOPUTM PaOOTHI
cuctembl RPA-UU B sxuBOM pabouem mporecce 1 ocy-
LIECTBUTh IOCIEN0BATENBHO MOBTOPHYI HPOBEPKY
ONTHUMaNbHOCTU NpuHATHIX IN-M pemenuii. B coyyae

BBICOKOHM MpUOMMKEHHOCTH BhimaBaeMoid MM-m nan-
HBIX K XKeJlaeMbIM pe3ynbraTaM, UM akunentupyet aei-
cteust U1 1 naet emy cBoe 1udpoBoe cormnacue Ha He-
3aBHCHMOE MPUHSTHE PEIICHUS B ITOTOOHOM pacKiiajie
TEXHOJIOTHICCKUX (HAaKTOPOB. DTOT ITAIl 3aTIOMUHAET
WU B xavecTBe JIOTHYECKOTO JCTyKTUBHOTO MpUMEpa
(mwabnona) MCTpaBieHUS! ONEPALMOHHBIX OIIMOOK M
camoo0y4aeTcs, - CO3/IaeT U 3aIlyCKaeT JOMOIHUTENb-
HYIO BCIIOMOTaTeNIbHYI0 HEHPOCETh OIMOPHBIX WH(OP-
MAaIMOHHO-TIPOTPaMMHBIX JaHHBIX, YTO B JaJbHEHIIIEM
JIOJDKHO TPHUMEHSATHCS B KAa4eCTBE HHCTPYMCHTAPHUS
JUIS TIPEIYIPEKICHUS TOBTOPEHUS MOJOOHBIX OIIIH-
60k. [Tocne HakomeHns: OOJBIIOrO MaccuBa HEOOXO-
JUMBIX OTIOPHBIX JaHHBIX, TOSBUTCS BO3MOXHOCTh 3a-
MycKa HOBOM CMapT CHCTEMBI CAaMOOIICHKU M MCIIPaB-
JIeHUs1 OMMOOK, KOTOpasi MOXKET OBITh OCHOBaHa Ha
MPUMEHCHHUU apXUTEKTYPhI HEYETKOM HEHPOHHOU CeTH
ANFIS (Adaptive Network based Fuzzy Inference
System), OCHOBaHHOW Ha CO3JaHUM U IIPUMCHEHUH aIl-
npokcumupyomux mozaenei [19, 20]. IIpennoxeHHbIH
MOJIX0J] K MHTETPAI[UH MPHHIIUIOB (DYHKIIMOHUPOBA-
HUSI HEHPOHHBIX CeTel C MPUHIIUIIAMU HEYETKON Yelo-
BEYECKOW JIOTMKM MOJKET IMPUBECTH K TIIYOOKOMY M
a/IeKBaTHOMY OOYYEHHIO PUMEHSEMOTO MPEANPUSITH-
ssmu UL

3akiaioueHue

I/ICXO}IH M3 BBIICTIPUBCACHHOI'O aHaJIn3a U Npea-
JIOKEHHIA, MOXHO CJIeJIaTh 3aKJIF0YEHHE O TOM, 4TO MTPU
paccMaTpuBacMOl MapajurMe CHHEPrUHM YeloBeve-
CKOI'o 1 MICKYCCTBCHHOI'O MHTEJIJIEKTAa B PCUHICHUU ITPO-
OJIEMHOM 3a7aYll HUPKYJIAPHON TpaHC(POPMAIIUH Me-
TAJUTyPTUYECKUX MPEIIPHATUN, UCXOAS U3 HE0O0X0IH-
MOCTH PELICHUS] MHOTOCIIOWHBIX, MYJIbTH()AKTOPHBIX
3a/la4 TeXHUKO-TEXHOJIOTHYECKHH, (PMHAHCOBO-3KOHO-
MHUYECKUHN M SKOJIOTHYCCKUH 3()(HEKTUBHOTO IIPOMBIIII-
JICHHOTO PEIMKIIMHTA, IIEHTPAJIbHBIM 3BEHOM IMPHUHSI-
THUS TeHEPAIbHBIX PEIICHUH JOJIKEH OCTaBaThCS Yello-
BCUECKHI, €CTCCTBEHHBIN uateluiekr YU, a
WCKYCCTBEHHBI JIOJDKEH HCHONHATh (DYHKIUH 3KC-
MPECC aHATMTHKA, IJIAHUPOBIMKA U I (PPOBOTO HUILITIO-
CTpaTopa BCEX BO3MOXKHBIX CLIEHAPUEB Pa3BUTHUS (TeX-
HUKO-?KOHOMHKO-IKOJIOTHYECKOTO TIOCTIEICTBHS)
YIIPaBJIIEMOT0 MPOU3BOJCTBEHHOr0 Mpoliecca. Takoi
MOIXO JOJDKEH MPUMEHSTHCS IO JOCTHKEHHUS YPOBHS
rirybokoro obyuenust M.

Jli1st MOCTHIKEHHST BBICOKHMX IOKazaresed s ¢ek-
TUBHOCTH (PYHKIIMOHMPOBAHUS CHHEPTHYECKON MeTa-
cuctembl YN-NU, HEOOXOAUMBIM CTaHET OCYIIECTBIIC-
Hue ceteBoil koorneparuu (10T) nHpOpMaMOHHBIX CH-
CTEM IMEJNEBOTO MPOU3BOACTBEHHOTO MPEIIPUATHS C
MOTEHINATFHBIMI TAPTHEPAMH, TIOCTABIIUKAMH MITHE-
PaNbHBIX U SHEPTOPECYPCOB, pean3aTOPAMHU MPOIyK-
UM, WHCTUTYTaMHU-Pa3pabOTUMKaMU TEXHOJIOTHYE-
CKHX TIPOIIECCOB ¥ HOPM O€301TaCHOCTH, C IOTCHIINAb-
HBIMA HWHBECTOPAMHU u TOCyTapCTBECHHBIMA
KOHTPOJMPYIOIIIMI OPTaHaMH 110 YKOHOMHUYECKOH TT0-
JUTHKE, SKONOTUH, U T.A. OpraHu3aims TaKuX CeTeu
crmoco0Ha YIPOCTUTH BHYTPU M BHE OTPACIIEBBIC IKO-
HOMHYECKHE U MapKETHHTOBBIC IIPOIECCHI, U B Tep-
CIIEKTHBE, - HCKITFOYUTH U3 AITOPUTMa 00S3aTeIbHBIX
JIEHCTBHI U OTepaIiii, HeOOXOJUMOCTh yIaCTHSI YeNo-
Beka. be3 HaM4Ms TOTHOIICHHOW 0a3bl OMOPHBIX MH-
(hopManMoOHHBIX JaHHBIX TOCTPOSHHE W aJIeKBaTHOE
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rimybokoe oOydeHue Helipocererd UM OyneT HenmocTh-
xuMo. Takas oOs3aTenbHast, ypoBHEBO nuddepeHIn-
pOBaHHas1, HO MTOJIHOCTHIO B3aUMOCBSI3aHHAs! M B3aHMO-
3aBucuMas cureprust Y1 u U nomxHO OBITH peanm-
30BaHO W (DYHKIMOHHMPOBATh J0 JIOCTIDKCHHUS
TIPUEMJIEMON JUISl IIEJIEBOI0 TEXHOJIOTMYECKOTO IpOo-
necca 3penoctu UN.
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MATEMATHYECKASA MOJEJIb BBIBPOCA YIJIAA U T'A3A
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AHHOTAIUA

Ipemnoxena pusnko—MaTeMaTHyeckas MOJENb MPOIlecca BRIOpOCa YIS W ra3a, Kotopas 0asupyercs Ha
YpaBHCHUHA (l)I/IJ'H)TpaHI/II/I rasa. Moz[em) YUUTBIBACT HAIPSAKCHHOC COCTOAHUE YTOJIBHOI'O MaCCuBa, IPpHU 3TOM HE
YUUTBIBACT CBOMCTB BI)I6pOCOOHaCHI>IX yrneﬁ: 3J'IeI<TpeTHLII7I OTCHIMAaJl, CTCIICHb XUMHUYECKOH AKTUBHOCTHU, POJIb
JOTIOJIHUTCJIBHOTO 3a11aca SHEPIrU MUKPOCTPYKTYPHI YIJIA U aKTHBHYIO I'CHEPpAIlUIO ra3da HEIOCPEACTBEHHO B ITPO-
niecce BbIOpoca yustst B BelpaboTaHHOE MPOCTpaHcTBO. [1okazaHo, 4To aOCONMIOTHBIE 3HAUSHHU ST KPUTEPUEB OMACHO-
CTH BbI6pOCOB Y11, HE U3BECTHHI.

ABSTRACT

A physico mathematical model of the process of coal and gas ejection is proposed, which is based on the gas
filtration equation. The model takes into account the stress state of the coal mass, but does not take into account
the properties of outburst hazardous coals: electret potential, the degree of chemical activity, the role of the addi-
tional energy reserve of the coal microstructure, and active gas generation directly in the in the process of ejection
of the hive into the mined-out space. It is shown that the absolute values of the coal emission hazard criteria are

not known.

KnroueBbie ciioBa: QuibTpanus rasa, HanpsHKEHHOE COCTOSHHE, Ta30MHAMHUYECKoe sBleHNe, TuddepeH-

UaJIbHBIC YPABHCHU A, Y CJICHHBIC PCILICHMA.

Keywords: gas filtration, stress state, gas dynamic phenomenon, differential equations, numerical solutions.

HecMoTpst Ha GONBIIOE KOJIUYECTBO KPUTEPHAIIb-
HBIX MapaMeTPOB BHE3AIHOTO BBIOPOCA, BOLICIIIMX B
HOPMAaTHBHBIE JIOKYMEHTBI 10 0€30MacHOi pa3paboTke
YTOJIbHBIX MJIACTOB, (PU3HNUECKAs UIIM MaTeMaTHYeCKast
CBsI3b MEKJy HUMH B HACTOSIIEE BPEMsI HE YCTaHOB-
neHa. B 5ToM HeT HUYero yIMBHUTEILHOTO, TOCKOIBKY
pelaemMasi 3a/1a4a BKJIIOYAET JIOCTATOYHO MHOTO T1apa-
METpPOB,  XapaKTepU3YIOUMX  (QHU3NKO-XUMHYECKHE
CBOMCTBa yIJiA U rasa [1], HAMpsHKEHHOTO COCTOSTHUSI
cpenpl [2], TEXHOTEHHOTO BO3ACUCTBUS HA YTOJbHBIH
maccus [3].

lazoanHamMuyeckoe siBjaeHHE B (opme BBIOpoca
YIJIA U Ta3a YCIOBHO MOXXHO Pa30MTh Ha TpH (a3bl:
nepBasi — (JOPMHUPOBAHKE YCIOBHU Uil €r0 MPOTEeKa-
HUSI, BTOpas — COOCTBEHHO caM BBIOPOC, TPEThS — 3aTy-
xaHue 3toro mnporecca [4]. C Touku 3peHus 6e3omac-
HOCTH TIPOBEJICHUS paboT IIpu AOOBIYE YTl HAauOOIb-
LIMH MHTEepEC MPeJCTaBiIsIeT nepsas (a3a, TOCKOIbKY
CICPKUBATH TPOIECC BHIOPOCA HEBO3MOXKHO HITH Ma-
no3pdexruBHO. CunTaeTcs oOMICTIPHU3HAHHBIM U BCE
ellle aKTyallbHbIM HAIpPaBJICHUEM HCCIEAOBAHUI BO-
MPOC pa3BUTHUS TEPBOH (Pa3bl, KOTOpas 00ycIOBICHA
(GUIBTPAMOHHBIMU TIPOLIECCAMU Ta3a B YIIIsX (B 4acT-
HOCTH, O0pa30BaHWEM BTOPHYHON (MIBTPAIIMOHHON
CeTH), T. €. TOPUCTON Cpeibl, a BTopast (a3a — ra3om-
HAMUYECKOe JBIKeHHUE ABYX(a3HOM Cpe/ibl ra3+yroJb.
Hccnemyem 3akoHOMEpHOCTH (OPMHUPOBAHUS HAYAIb-
HOM CTaJn¥ BHE3AIHOT0 BeIOpoca. OUeBHIIHO, UTO IS

MPOBEPKH KaKUX-TMO0 PU3NUECKUX MOJIENEeH, THIIOTE3,
3((HEKTUBHOCTH MPOBOAUMBIX MEPONPHUATHH M T..I.
HEOOX0AMMO MaTeMaTH4YeCcKoe MOJCIMPOBAHUE, KOTO-
poe cmocobHO Hamboyiee IMOJIHO OIUCATh pealbHbIC
MIPOLIECCHI B YIIISIX.

B nacrosmeit paboTte mpenioxeHa MaTeMaTHue-
CKasi MOJIeJIb, B KOTOPOH HUCIIONIb30BaHA TEOPHS YHC-
JIeHHOTO penieHus IuddepeHInanbHOro ypaBHEHHUs
(unbTpalvK M yYTEeHBI pealibHble MapaMeTpbl HaIpsi-
JKEHHOTO COCTOSIHUSI YTOJIBHOTO I1J1aCTa.

OCHOBHBIM ypaBHEHHEM a30BOH JUHAMUKHU €CTh
ypaBHEHHE Hepa3phIBHOCTH:

op o
— +divpv =0. 1
ot +divpv 1)

Hcnons3yem ypasaenue (1) k paccmarpuaeMoit
HaMu 3a/1aue (puibTpanyy rasa B IOPOBYIO CPELy.
Bo-nepBrIx, cienaeM 3aMeHy:

p— p(p)m(p),
rae p(p)— MCTHHHAS UIOTHOCTb Ta3a, m(p)_

MOPUCTOCTb MaTepuajia. Bo—BTOPBIX, BOCIIOIB3yeMCs
3aKOHOM (mIbTpamuM raza — 3akoHoM Jlapcu:

V =—k(p)gradP, rae V - cxopocts aukenus

(horona, k(p)— KO3 ummeHT GuIbTpanuu — GyHK-
¥ IaBIICHHS.
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B atom cimywae ypasuenue (1) mpeoOpasyercst K
BUY:

2 (p(PIm(p)) = div(p(P)k(p)grach)

I[J'IH OIHOMCPHBIX 3aJla4 9TO YPaBHCHUC HMCCT
BU/:

< (p(pIm(p)) == " p(PK(R) 2

rae N= 0, 1, 2 mIs TUIOCKOH, L[I/IJII/IH)IpI/IquKOI‘/'I,
c(hepruecKoil CHMMETPHI COOTBETCTBEHHO.

BONBIIMHCTBO SIBICHUH, MPOSBISIFOIIUXCSA TPH
THIPOJMHAMHYECKOM BO3ACHCTBUM Ha TOPHBIE IO-
POz, 00YCIIOBJICHBI TAKUM UX KayeCTBOM, KaK IOPH-
crocTh. KonmuecTBEHHON XapaKTepHCTUKOM MOPHUCTO-
CTH SBJIIETCS OTHOIICHUE 00beMa Mop K 001eMy 00b-
eMy noposl. EcTecTBEHHO cuuTaTh, YTO MOPUCTOCTH
3aBHCUT OT HAIPSHKEHHOTO COCTOSIHUSA, B KOTOPOM
HaxoAUTCS 1opoJia. Pa3yMHBIM ympolieHueM paccmat-
pUBaeMoil 3a1aul MOXKET CIY>KUTh IPEATONIOKEHHE O
HEM3MEHHOCTH IIJIOTHOCTH CKeJIETa YIJIs IPHU Harpyxe-
HUH. [IpyruMu cioBamu, 00beM paccMaTpHUBaeMOH Mo-
POJBI MOXKET M3MEHSTBCSI TOJIBKO 32 CUET U3MEHEHHS
o0Bema 1op.

BriennM U3 yrojapHOTO IJlacTa HEKOTOPBIH 31e-

MEHTapHbI 00beM V KOTOPBIN IIPEICTAaBUM B BUJE

dv =dv +dV._,
rae dV4

— 00BeM ckeneTa.

Ecint aToT 00bEM HAXOAMTCSI B HEHATPYKEHHOM
COCTOSIHMM, TO HCTUHHAs (MCXOAHAs) MOPHCTOCTh
OTIPEICITUTCS BHIPAKEHUEM

n o dvodv, 2
dV ‘O'ij =0

B Harpy»eHHOM COCTOSHUH BbIIIeNIeHHas 00J1acTh
BenlecTBa 3aliMeT o0beM dV'. YunThiBas yclioBue He-
C)KMMAaEeMOCTH KPHCTAJUTMYECKOr0 MaTepualia, Mpej-
CTaBUM BBIPAXKEHHE Ul MOPUCTOCTU HATPYKEHHOTO
BEIIECTBA B BUJIC

—00BeM IOPOBOTO MPOCTPaHcTBa Vs

Cdvi—dv,
dV. ‘o‘ij¢0 .

VI3 MexaHHKH CIUIOIIHBIX CpeJ U3BECTHO, YTO B
TIePBOM IPUOIIKEHUH H3MEHEeHNe o0beMa ipu 1edop-
MHUPOBAHUH MOKHO NIPEJICTABUTH B BUIE

dV =dV(l+¢,),

rae €jj=€x t &y + &z — cymma rIaBHEIX 3Have-

@)

HUH TeH30pa nedopManiu.
[ToxcraBuB 3T0 BBIpaxkeHue B popmyy (3), momy-
YUM

m+g

1+¢; @)

YpaBHEHHE YCTAaHABIUBACT CBA3b MOPUCTOCTH Jie-
(OpPMHPOBAHHOTO MaTepuana ¢ HCTHHHOW MOPHUCTO-
CTBIO BEIIECTBA (HE MOABEPKEHHOTO KAKUM-THOO0 BO3-
JICHCTBUSM).

JanpHeliee paccMOTpeHUe 3a1a4n OyneM mpo-
BOJIUTDH B MPUOJIIIKEHUN TEOPUH YIIPYrocTH. Bocmosib-
3yemcs 00001IeHHBIM 3aKOHOM [ yKa

. 1+v > vo
1 1 !
] E ii '\ E kk

roe v — kodddunuent Ilyaccona, E — momayms
IOmnra.

Takum oOpazom,

dv =dv 1—%(@ +0, +0'Z) :

B HCTPOHYTOM TOPHO-TCXHUYCCKMMU pa6OTaMI/I
YTOJIbHOM IJIaCTE UMCIOT MECTO COOTHOLICHUS

:;H_Pm’ 0 Z}H nﬂ’
O- ﬂ’;'H m’

TJie Y — YAeNbHBIA BEC BhIIIEISKAIMX nopos, H-
riyOHHa 3aJieTaHus YyToJbHOTO MaccuBa, A — Kodhdu-
IIUEHT OOKOBOTO pacmopa.

B mpoiiecce BeeHus TOPHBIX paboT HAMPSHKEHHOE
COCTOSIHHE €CTeCTBEHHO, M3MEHHUTCS U B OOIIEM CITy-
Yyae, yYMTBIBAIOIIEM JBWXKeHHE (Iionga B MOPOBOM
[IPOCTPAHCTBE IIPU TI'MAPOJAMHAMUYECKOM BO3JIEH-
CTBUHM, OyJeT UMETh BHUIL

0,=2-P, 0,=Y-P, 0,=X-P,

rae X, Y, Z — HalpspKeHus] 110 OCSM X, Y, Z COOT-
BETCTBEHHO — (PyHKIMM KOOPJMHAT W BpeMeHH, P —
JTaBJICHHUE ra3a B YTOJIBHOM IIACTe.

J71st HeTPOHYTOTO MIACTOBOTO COCTOSHHS MOKHO
BBECTH IIJIACTOBYIO IOPUCTOCTh My, KOTOPasi paBHA

- E 2 GHr2n-3R,)
m,, = .(5)

R ZV)(;H(l +21)-3p,)

Tak Kak Ha MPAaKTHUKE MPUXOJUTCS TOJIb30BATHCS
HE BEJIMYMHON Mo, @ Myy, TO KEJIATSIBHO YCTAHOBUTH
(YHKIMOHATBHYIO CBSI3b MOPUCTOCTU MaTepUalia, MoJ-
BEPIKEHHOTO TEXHOJIOTHYECKUM BO3JCHCTBHSM, C TO-
PHCTOCTBIO HETPOHYTOTO ITacTa — M(Myy,). ckimouas
Mo 13 ypaBHeHMI (4), (5), momydaeMm:

1@ EZV)(;H(1+2/1) P o

m=1-(1-m,)
1—(1_7EZV)(X +Y +2Z —3P)

Takum oOpaszom, momydeHa (yHKIIMOHATBHAS 3a-
BHUCHMOCTb TIOPHCTOCTH MaTepuaia OT HalpsHKeHHOTO
cocrosiHuA (X, Y, Z) u naBnenus raza (P) mpu ruapo-
JMHAMHYECKOM BO3JCHCTBHM Ha 9TOT MaTepHal. DTOT
moxxon Owin pa3paboran coBmectHO ¢ Coduiickum
KK

OmnucaHue JBIKEHHS Tra3a B IIOPOBOH cpene
NPUHIHITHATEHO OTIWYAeTCsl OT ONUCAHHUSA (HIbTpa-



104

Sciences of Europe # 114, (2023)

WU JKUAKOCTH. ITO 00YCIOBICHO B OCHOBHOM HEO0-
XOJIMMOCTBIO Yy4eTa CKMMaeMOCTH raza. B mepBom
TIPUOIMKCHUN BOCTIOIH3YEMCS YPaBHEHAEM H30TCPMBI

p=B-P.

rae B — xoHcTaHTA.

[ToacTaBuB 3TO BBIpa)KEHHUE B JIEBYIO YACTh YpaB-
HEHUS HEPa3pbIBHOCTH, MOTYyUYUM

1—
om

1—2V(

0 P am
ot (om) = o 8P
Ucnone3yst  (QyHKIMOHAIBHYIO
m(P), noxyaum

3aBUCUMOCTDb

1+24)-3P
H(1+22)-3P,) 1o

aP_3(_ )

YuuteiBas npeAbIAYIUEC PACCYKACHUA (BI:-IBO]ILI), IoJIy4acM BBIPAKCHUE JIJIA JIEBOH 4acTH YpaBHCHUA

1-1"% (x sy +2)|1-10 ZV (H(@+22)-3P
ap ni
BE 1-A-m,)- 7
1-1"2(x 4y +Z-3P)
[IpaByto 4acTh ypaBHEHHUSI IPEJICTABUM B BHJIE:
B2 rpk(P) S |
"or or

B pe3ynbTaTe moayyaeM Takoe BRIpayKEHHE JJIS1 YPaBHEHHS HEPa3phIBHOCTH:

a_P_Hiﬁ p.k(P)
ot " or o
rac
1-2v ?
1- (X +Y+Z-3P)
H=
1-@-m ) 1= (x +v +2) 1—l 2V (H(1+22)~3P.)

OOmas 1nocTaHOBKa 3aJaddl T'HAPOAUHAMUYE-
CKOT'O TEUECHHUs Ta3a B IOPUCTON Cpesie CBOAUTCS K pe-
LICHHUIO YpaBHEHUS (QUIBTpalMy ¢ MEHSIOIIUMHUCS B
OIIpe/IeICHHBIE MOMEHTBI BPEMEHHU KPAeBBIMU YCIIOBH-
SIMH. DTO MPOUCXOMUT NPH BO3HUKHOBEHUH OTKOJIOB
MIOPHUCTOM CpeJibl B pe3ynbrate GuiabTpaiuu rasa. [lo-
3TOMY €CJIH UCIIOIb30BaTh AHATUTUYIECKUE METOBI pe-
LIEHHMs, TO 3a/ada pa3OuBaeTcs Ha HECKOJIBKO IOA3a-
Ja4: 3ana4dy GUIBTPALUK Al BCEH paccMaTpHUBaeMoi
obnacTy v 33124 GUIBTPALUE ATl TOA00IACTEeH, BO3-
HUKAIONMX IIpH pa3pylnieHun MaTepuana. Ecte-
CTBEHHO, YTO TaKOW MOJXO[ SIBISIETCS CIMIIKOM I'pO-
MO3/IKUM H, €CJIM y4YeCTh HEIMHEHHOCTh yPaBHEHUS
GUIbTpaIUK, — NPAKTHYECKH HEPEaTbHBIM IS OCY-
IIECTBJICHNS. ENMHCTBEHHBIM BBIXOJIOM M3 3TOTO IOJIO-
YKEHHUS MOXET OBITh IPUMEHEHNE YHCICHHBIX METOZ0B
pemeHus qudQepeHnnaNTbHbIX YPaBHEHHH B YaCTHBIX
mpou3BoAHBIX. Cpenyt HUX HanOObIllee PacmpocTpa-
HEHNE NMOTYYHIIN PA3HOCTHBIE METO/IBI PEIICHUS 3a/1a,
OCHOBAaHHBIE Ha 3aMEHE IPOM3BOJHBIX KOHEYHBIMHU
Pa3HOCTAMH.

Teopust MOCTpOEHNST PA3HOCTHBIX CXEM VIS pa3-
JIMYHBIX 110 THITY YPaBHEHHH M CHCTEM YPaBHEHUH Jie-
TaJbHO U3J0XKeHa B pabdote [5]. [Ipexne uem nepeiitu
K pa3paboTKe pasHOCTHOM CXEMbI YNCIICHHOTO pacyeTa

copmympyeM 0OOIIyI0 MOCTAHOBKY MAaTeMaTHYECKOH
3a1a4M.
YpaBHenue (unbTpanuu

P H(P)- L9k py®
a e 5
KpacBBIE yCJIOBUSA
P(r,t)=f(t)+P_, P(o,t)=P _, f(0)=0,

rae f(t) — QyHKIHsI n3MeHeHUs aBleHHs Ha Tpa-
HULE cpepl, Py —IOpoBOe NaBieHue ra3a B yroJlbHOM
TIacTe.

Jis pereHus 3amauu CUCTEMY ypaBHEHUH HEO0O-
XOZMMO JIOTIOJIHUTH YCIIOBHEM pa3pblBa MaTepuaya —
KpuTepueM paspyueHus. dusnueckas KapTHHA HPO-
Iecca paspyueHusl CBOJUTCS K cleaymomeMy. B pe-
3yJbTaTe CIIy9allHOTO OOHAKEHHS KaKOW-Tubo I1o-
BEPXHOCTH B yTOJIBHOM BEIIECTBE MPOUCXOAUT OBICT-
pas ¢wibTpanmus raza W3 MOPUCTOH cpeabl B 3a00il.
IIpu sTOM, TpamiieHT naBieHus (IronIa Ha JaHHOH I0-
BEPXHOCTH DPE3KO BO3pacTaeT. BenmmumHa rpaameHTa
3aBHCHT OT (DPMIIBTPAIMOHHBIX CBOMCTB yTJIA (BS3KOCTH,
Ko dunmeHTa mporutiaeMocTn). Hamrame rpaauenTta
JIaBJICHNSI BBI3BIBACT JIBIKCHHUE T'a3a B I0paXx, a, CIIE/I0-
BaTENbHO, MMEET MECTO IIEPEHOC HMITYJIbCa, IUIOT-
HOCTh TIOTOKAa KOTOPOTO paBHAa JONOJHHUTEIEHBIM
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HaIpSOKEHUSIM B KOHJAEHCUPOBAHHOM cpejie, BbI3BaH-
HBIM 3TUM JBHKEHHEM. B 3aBUCUMOCTH OT 3HaKa Tpa-
JIMCHTA JTABJICHUS CHJIa MOYKET OBITH HAIIPABJICHA FITH B
CTOpPOHY CBOOOTHOTO MPOCTPAHCTBA WM B CTOPOHY
Harpyaemoro martepuana. B pamkax paccMartpuBae-
MO 3a/laud B JaNbHEHIIIEM OyIeM YUYUTBIBATH PacTsi-
TUBAIOIIUE HAMPSHKEHUS], KOTOPBIE U SBJISIOTCS TPUYH-
HOW pa3pylICHUS MaTepHaia MpH BHE3AMHBIX BHIOPO-
cax yrisl.

IIpexne Bcero, BBEJEM MOHSTHE "CUIIOBOTO" KpH-
Tepus pa3pylIeHUs, CyTh KOTOPOT'O CBOAUTCS K CleIy-
IOIIEMY: pa3pyllieHue MaTepualia HacTymaeT TOIbKO B
TOM ClIy4ae, €CJIH Ha KaKOi-JTH00 MMOBEPXHOCTH PaCTH-
TUBAIOIIUE HANPSKEHUS MPEBBINIAIOT COOTBETCTBYIO-
LUH mpeJies1 TPOYHOCTH:

o, 2> o,

I7Ie Cs—BEJIMYMHA PACTATUBAIONIMX HAMPSHKEHUH,
Op —TIpezer MPOYHOCTU MaTepraa Ha pacTsKeHue.

B niockom ciywae cuina, aeicTByroias Ha dJie-
MEHTApHBI 00BhEM JUTMHOW dr M TUIOIANBI0 CEYCHUS
So, paBHa

dpP
S,—-dr
“dr

r1e r —JIuHeiHas KOOpAMHATa BBIOPAaHHOTO 00b-
ema.

B KBa3UCTaTM4YeCKOM MNPUOIMKEHHH, KOIZIa
MOKHO ITPMHUMATh BEJIMYMHY CKOPOCTH PacIpoCTpa-
HEHHs yIPYTHX BO3MYIICHUH paBHOH 0ECKOHEUHOCTH,
CHJIa B CEUEHUU C KoopauHaToi R paBHseTcs

F(R):m.soLR‘;_Fr’dR:m-so(P(R)—P(O)),

I7le M — TOPUCTOCTh BELIECTBA, YYUTHIBAIOLIAS
TOT (hakT, 4TO B CO3AAHHMHU HANPSHKEHHOTO COCTOSIHUS
y4acTBYET TOJBKO (DIIIOMIHAS YaCTh MaTepuaa.

B pesyinbrate nostyuaem, 1ojry4aeM CHIIOBON KpH-
TEepUH pa3pylICHUs:

6.(R =" = [PR)-PO)] M=o,
0

I'maponnHamuyeckuil pa3pelB Marepuaia BO3MO-
EH TOJIBKO B TOM Clly4yae, KOrjia B HEKOTOpOM cede-
HUH BBINOJHSETCS KaK CUJIOBOM KPUTEPUH, TaK U SHEP-
rerudeckuid. CyThb SHEPIETHYECKOTO KPUTEPHs CBO-
IUTCA K cuenmyromemy. IIpu oOpaTHON ¢uibTpanun
CHJIBI THPOIMHAMHYECKOTO IaBJICHUS B TOPAX BBIIOJN-
HAIOT paboTy 10 epeMeneHNI0 (PIFoNAa, 9YacTh KOTO-
poil 3aTpaunBaEeTCsl Ha PACTSHKEHHUE OCTOBA NMOPUCTOM
Cpenpl, @ UMEHHO:

dA = mpudt.
YuureBag, uto U =—K —, I10JIy4aeM MaTema-

THYECKOE BBIPAKECHHE TS SHEPreTUUECKOTO KPHUTEPHSI
pa3pyLICHHUS:

t.
' oP

—m|k(p)| — |- Pdt > 2g;,
Jo) 5 0.

I7ie gs — yJelbHasl SHEprHsi 00pa3oBaHUsI HOBOH
MTOBEPXHOCTH.

3Hak "—" B IeBOM 4aCTH B3AT IO TOM NPUYKHE, YTO
Hac MHTEPECYIOT TOJBKO T€ OOBEMBI BEIIECTBA, NI

u<o, (d— > 0), To ecTh Te 0OBEMBI, /i€ BEIECTBO HC-
r

MBITBIBACT PACTATUBAIOIIEE BO3JICHCTBUE CO CTOPOHBI
JIBUKYIIETOCs (IIrona.

O6pazoBaHue CBOOOIHOW TOBEPXHOCTH IIPH OT-
KOJIe PE3KO MEHSIET YCIIOBHUS 3a/1a4l, & UMEHHO, B TOUKE
paspbiBa (0003HAUNM €€ KaK Ii) IaBICHUE CIIeTyeT MpH-
PaBHSTH TABJICHHIO Ta3a B BHIPAOOTKE

P(r,t)=P(r,1), t>t;

dusnueckuM O6OCHOBaHI/IeM OTOT'0 YCJIOBUSA SB-
nsietcs cnenyromiee. Tak Kak CKOpOCTh epeHoca ynpy-
IMX BO3MYIICHUH B TBEPIOW NOPHUCTON Cpele OYEHb
BBICOKA — TMOPSIJIKAa KUJIIOMETpa B CEKYHYy, TO MOXHO
MPUHSATB, YTO NP 00pPa30BaHUK CBOOOIHOI ITOBEPXHO-
CTH JiaByieHHe (pIrona B IOpax B MECTe pa3pbiBa MaTe-
puana "MrHOBEHHO" yCTaHABIMBACTCS PABHBIM JaBie-
HUIO Ha TpaHulle o0nacTu Bo3neicTBusa. B HacTosmeit
MIOCTAHOBKE 3aJ]a4l YUUTBIBAIOTCS pEaIbHBIC XapaKTe-
PHUCTHKH Cpefibl, CAMMETpPUS 3a1auil (IIOCKAs, LIMIIH-
Jpudeckasi, chepuyeckas), pazmepbl paHUIbl 001aCTH
Harpy>KeHus ro, XapaKTEepHUCTHKH Ipolecca THAPOIU-
HaMHUYECKOr0 BO3/EHCTBHS.

Juis uucnenHoro pemenus nuddepeHnmnansHbx
ypaBHEHHH paccMaTpUBAacMOro THUIA Yallle BCEro Hc-
MOJIb3YIOTCS HESIBHbIE Pa3HOCTHBIE CXEMBI, HECMOTPS
Ha MX TPOMO3AKOCTb U TPYIOHOCTH peamm3anun. O0y-
CJIOBJICHO 3TO, B MIEPBYIO O4epe/ib, OOJIBIION UX YCTOM-
YMBOCTBIO K HETOYHOCTSIM MALIMHHOTO BBIYMCIICHUS U
W3MEHEHMSIM BXOJHBIX JaHHBIX. Kpome Toro, mo cpas-
HEHUIO C SIBHBIMU Pa3HOCTHBIMH CXEMaMH, OTpaHHYe-
HHE Ha BEJIMUMHY IlIara 110 BpeMEHH SBIISICTCS HE CIUIII-
KOM JKECTKHMM, YTO 3HAUUTEIBHO YCKOPSIET CKOPOCTh
pacuera.

B ob6nmactu onpenenenus ¢pyukmpm P(r,t) BBemem
MIPOCTPaHCTBEHHO—BPEMEHHYIO CETKY

o={r.y) fa=r+h, t.=t+7,

i=0,1,2..N, j=0,12,

.. =R, r,=Ry, t, =0},

rae N — KOIHYeCTBO CUSTHBIX TOYEK IT0 IIPOCTPAHCTBEHHOW KOOpIMHATE I, Ro — HauaibHast KOOpUHATa CYET-
HOI 00macT, Ry —KOHEYHass KOOpIUHATA CUETHON 00MacTH, hj — IpOCTPaHCTBEHHBIH II1ar,Ti — BDEMEHHOM II1ar.

PasHocTHbI aHanor ypasuenus (1) umeer sux [5]:
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P -P" W |,
r
T h-l‘-n i+1/2

ai +1/2

e

" i
Vo, @iz | O
i—1

e 0<i<N, >0, h; =0,5(hi +hi71),

Ora HesiBHAasi pa3HOCTHAS CXeMa pellaiach METo-
JIOM IIPOTOHKU. TOYHOCTH aNIPOKCUMAIIHH TIPH IO KO-
opJuHaTe U BpeMeHH npu ¢ = 0,5 paBHsIACh IBYM.

3nech mar 1no BpeMeHn 0003HauYeH Kak T BMECTO
7j. Kpome atoro, uis penieHust 0ojiee CIIOKHBIX 3a71a4
B ypaBHEHUHM J100aBjieHa QyHKIHUS @f, TO ECTh BMECTO
OJTHOPOJIHOTO ypaBHEHHsI paccMaTpuBaeTcsi bornee 00-
11ee ypaBHEHUE — HEOAHOPOIHOE.

YcraHoBIEHHE OOIIMX 3aKOHOMEPHOCTEH T'HIpo-
JMHAMHYECKOT0 BO3JIEWCTBHS Ha yroJbHBI MacCHB B
HacTosIIee BPEMsI SIBJISIETCS JOBOJBHO CJIOXKHOMW 3aja-
4eld, pelieHue KOTOPOHM CBS3aHO C HEOOXOIMMOCTBIO
IPEOJIONIEHUsT KaK YHUCTO MaTeMaTH4YeCKUX TPYAHO-
cTell, OOYCIIOBJICHHBIX PE3KOH CMEHOH TIpaHMYHBIX
YCIIOBHM, OOJIBIIUM 00BEMOM BBIUMCIUTEIBHBIX OIIC-
paumii, Tak ¥ ¢ MHOTOIIapaMeTPUYHOCThIO 3a1auu. Ta-
KUM 00pa3oM, JIsl pPellleHrs] 3TOW 3aJlaull TEOPUH OIl-
TAMAJIBHOTO YIIPABJICHUS, a 3HAUUT, PCIICHUSA CaMO-
CTOSITETIBHOW CJIOKHOM mpoOiemMbl. B cBsizu ¢ 3TM
HEOOXOJUMO YCTaHOBHTH YAaCTHBIC 3aKOHOMEPHOCTH,
3HaHUE KOTOPBIX SABIACTCS HEOOXOOUMBIM YCIOBHEM
IIPY IIPOBEJICHUM 3KCIIEPUMEHTANIBHBIX HCCIIEIOBaHUH
U A7 yCOBEPIICHCTBOBAHMS MaTEMAaTHUECKON MOJICIIH.

[NepeuncnuM OCHOBHBIE TapaMeTPHhI 3aJa4u:

v = 0,18 kospduuuent Iyaccona; E = 2,5-10* I1a
—monyns lOmra; H=1000m - rimyGmHa 3ajeraHus
YrOJbHOTO IUIACTA; My = 0,05 — mopucrocTh yriis;
Py, = 2:10° Tla — pmaBneHue rasa B yrojJbHOM IIACTE;
ko = 4,4-102 (M%/(TTa-c)) —; ki=4,4-10
19 (M2 /(TTa%-c)) — ko>(ppuIMEHT (UIBTPaLMKU ra3a,
npezcTapiseMblii B Buae k=ko +ki p; P, = 10° I1a naB-
JIeHue rasa B J1ase; 6, =10° [1a npovHOCTS YIUIs Ha pas-
poiB; gs=10Ila- M —ynenbHasi sHeprus oOpa3zoBaHHS
cBexeit nosepxuoctr; T.=0,1 ¢ —Bpemst cOpoca naBie-
HUS Ha TIOBEPXHOCTH OOHAKEHHSL.

Hccnexyem BmUsIHUE OCHOBHBIX ITapaMeTpOB 3a-
Ja4d Ha MHULOUMPOBAHHE IpOLecca BHE3AaIIHOTO BbI-
Opoca, a IMEHHO, Ha WHUIIMHPOBAHUE TPEIIUHOOOPa-
30BaHHS YTOJIBHOTO MaccuBa. B HacTosmux pacderax

j+l

i i-1

i

P _pit P —p’
i+l i + (l_ G) i+l i _
hi+1 i+1
P —pP’ |
+ (1_ 0); + (Dij ’
i1
h,=r,-", aij+1/2 = O’S(Kijﬂ + Kij )-

pa3Mmep pacyeTHOW 00yacTH ObLT BBIOpaH Rn=4M, Ko-
nryectBo cyeTHBIX Touek N=1000. Bce ocTanbHbIC 1a-
paMeTphl paBHBI IPUBEACHHBIM BBIIIIE.

CkopocTh cOpoca JaBicHUS OMNpeaeisiach o

hopmyie
P(O) = Pm _TL(PM - Px)

Cc

B kauecTBe M3MeHseMOro mnapamerpa Oblia BbI-
OpaHa MPOYHOCTH YIJISl HA Pa3phbIB Gy, paBHas ~10° I1a.
Kak moxazanu pacyeThl, BEJINYNHA Op IMPOSBIISACT Xa-
paKkTep KpUTUYECKOW BEJMYHMHBL: €CJIM TOT HapaMeTp
MEHBIIIE OTPeIeNIeHHOT0 3HAUeHHs1, TO Mpoliecc copoca
JIABIICHUS] M TIOCJIEAYIOIIET0 BBITEKAHHS ra3a CONpO-
BOXKIAETCsl TPEIIMHOOOpa30BAaHWEM YTOJIBHOTO Mac-
CHBa, TO €CTh CO3JAIOTCS YCIIOBHUS Uil peasli3alvu
mpoliecca BHE3aMHOTro BbIOpoca. B ciyyae eciu nmpou-
HOCTb YIUIS HA Pa3phlB MIPEBBIIAET KPUTUUYECKYIO BE-
JMYHHY, TO IpU cOpOce AaBJICHUS I'a3 BHITEKAET B CBO-
00/1HO€ IPOCTPAHCTBO Oe3 TeHepaluK KaKuX-1100 pas-
PYILIEHHUH YTOJBHOIO MacCHBa.

[Ipn yka3aHHBIX BBIIIE apaMeTpax 3aJadd KpH-
THUYECKOE 3HaYCHUE MTPOUYHOCTHU YIS Gip=0,9 atmM. 310
03HAYaeT, YTO €CIH Gp<OCyp, TO peaIn3yeTcs Mpouece
TpeIHO00pa30BaHus, JMHAMUKA KOTOPOTO ITOKa3aHa
Ha puc. | u puc. 2. Ha BepxHux rpadukax npeacras-
JIeHBI pacHpesieNieHHsl JaBIeHUs Ta3a B IOpax YIJd B
3aBUCHMOCTH OT PAcCTOSIHHS 10 TJIOCKOCTH OOHaxe-
Hus MaccuBa P(R) B MOMeHTHI BpeMeHH (c), yka3aHHBIE
Ha rpadukax. Cpenanue rpaduKu IPeJICTaBISIIOT TAKKUE
K€ 3aBHCHMOCTHU IS INIOTHOCTH SHEPTHUH, IIepeiaBae-
MOM yTOJIBHOMY MaTepually B pe3ysbTaTe (pUIbTpaluu
raza E(R). OrpunarensHple 3HA4€HUS ATOM SHEPTHH
YKa3bIBAalOT Ha TO, YTO Ta3 JIBHXKETCS B OOpaTHYIO IO
OTHOILECHUIO K HampasieHHI0 ocd R. Hwkame rpa-
(hUKE—TI0H00HBIE 3aBHCHMOCTH [UIS HANpPSKCHUH B
yrile, BOHUKAIOMMX B pe3yjbTaTe (HIbTpALUH Ta3a

S(R).
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Puc. 1. Junamuxa npoyecca, npeduiecmsyiouje2o 00paso8anuio nepeoti mpeujuHsl

Puc. 1 cooTBeTCTBYeT MOMEHTY BPEMEHH, IMpea-
LIECTBYIOIIEMY OOpa30BaHHIO NMEPBOI TPEIMHBI, PHC.
2 COOTBETCTBYET MOMEHTY BpeMeHH 00pa30BaHus Hep-
BOM TPELIMHBI U 3aPOKIACHUIO BTOPOH. B aTHX cityyasx
[IPOYHOCTh YW ObUIa Ha HECKOJIBKO IIPOLEHTOB
MEHbIIIE KPUTHUECKOH BEJIMUUHBI.

MoXHO cienaTh CIeIyloIlee 3aKiIoueHHue: He-
CMOTpS Ha TO, YTO YTOJBHOE BEIIECTBO B PE3YJIbTATE
¢unbTpanMKM raza 3amacaeT BHYTPEHHIOIO 3HEPTHIO,
3HAYUTENILHO MPEBOCXOAIIYIO SHEPIHIO 00pa30BaHUS
cBexeii moBepxHocTr gs=10 [a-M, pa3psiBa BelecTBa
He NMPOUCXOAUT IO TOH MPUUMHE, YTO HE BBIIOIHACTCS

CUJIOBOM KpUTEpHUH paspylueHus. pyrumu ciosamu,
IpoLecC TPEIMHO00pa30BaHusl TpeOyeT BHIIOIHEHHS
JBYX KPUTEPHEB: CHJIOBOTO M 3HEPreTHUECKOIO OHO-
BPEMEHHO KaKoM—IH00 cedeHHH BenlecTsa. [Ipu Gonee
HU3KUX 3HAUYCHUAX MIPOYHOCTH YIJIS pean3yercs ca-
MOTOAACPKUBAIOLINICSA TpoLece ApoOIeHUs yris —
BbIOpOC yrius (puc. 3). BepTukanbHbie THHNH, TIepece-
KaloIIUe CPeTHUN U HIKHUI TpaduKK, yKa3bIBAIOT HA
MecTa 00pa30BaHUS Pa3phIBOB.
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Puc.2. Jlunamuxa npoyecca 6 momenm epemery 00paz06anus nepeoti mpewjutvl U 3apoxcOeHuio 8mopoti

Yoenvras dHepaus O6Da306aHM}l ceedicell noeepxHocmu. K COXaJICHUIO, B HACTOAIIECEC BPEMA OTCYTCTBYET

TEOPHSI W, XOTS ObI SMITMPHYECKUH IIOAXO, TO3BOJIAIOIINE YCTAaHOBUTH B3aMMOCBSI3b MEXKAY Cp U gs. B pacuerax
OyIeM M3MEHATH BEJIMYMHY gs HE3aBUCHMO OT [apaMeTpa Cp.
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Puc. 3. Unmocmpayus evlbpoca yeus u 2asa

Jlns onpeneneHHOCTH NMPHMEM, YTO NPOYHOCTh
Y Ha pa3pblB OJNM3Ka K KPUTHYECKOMY 3HAUCHUIO,
MOJIy4YeHHOMY BBIIlIe, 8 UMEHHO, Gp =0,88 aT™. Pesyib-
TaThl PACUYETOB MOKA3AIIM, YTO KPUTHUECKOE 3HAYCHUE
MIOBEPXHOCTHOM IIOTHOCTH 3HEPIHH 00pa3oBaHUA
TPELIMHBl PaBHO gy =16,5la-M, TO ecTh, ecnm
gs >16,5 Ia-c, To TpeumHooOpa3oBanue He HaOIOA-
eTcsl. DTOT pe3yabTaT MHTEPECEH TeM, YTO OH yKa3bl-
BaeT Ha MCKIIOYUTENHEHO BOKHYIO POJIb MPOYHOCTHBIX
XapaKTEPHUCTUK YTOJIIBHOTO BELIECTBA IIPH THAPOIHHA-
MMYECKOM Bo3aeiicTBuU. HesHaunTenpHOE U3MEHEHHE
Gp, a UMeHHo, ot Benuuunbl 0,89 no 0,88 Ila-c npuBo-
IUT K JeCTaOMIIM3alMi COCTOSHUS YISl ¢ TOYKH 3pe-
HUS BO3MOXHOT'O €r0 TpeIHoo0pa3oBanus. s cra-
OUJIBHOTO COCTOSIHHSI YTJISl HEOOXOIUMO, YTOOBI SHEP-
rus TpemuHooOpazoBanus Opuia Goxnpme 16,5 Ila-c,
YTO 3HAYUTEIBHO MpeBhImaeT BemuanHy gs =10 Ila-c.,
IpH KOTOPOH YTONb COXPaHSET CBOIO IIEIOCTHOCTD,
ecin op =0,89 atm.

Topucmocmy yeonvroeo sewecmsa. Kpome ycio-
BUS HAIPSDKEHHOTO COCTOSIHHS YTOIEHOTO MacCHBa I10-
PHCTOCTB HTPAET He MOCIIEIHIOI POJIb Kak B COXpaHe-
HUH BBIOPOCOOIIACHOTO COCTOSIHMS, TaK M B CO3JaHHU
yCIIOBUIA BBIOpOca yriis M raza. Yem Ooublie MOpH-
CTOCTb, TeM OOJIbIIICE KOJMYECTBO ra3a y4acTBYeT B
mporecce (QIIBTPAIHH, a CIeI0BATENIFHO, TeEM OOJIBIIIe
MePEHOC UMITYJIbCA W BBINOJHSAEMAs TIPH 5TOM paboTa
ra3a. YtoObI yOemuThes B 3TOM OBUIM TIPOBEACHHI pac-
YeThl HHALMUPOBAHUS TPEIIMHOOOPAa30BaHKS TIPH 3HA-
yeHnsx nopucroctd m=0,06 1 m=0,04 mpu gs =10 [1a-c
u Py, =20 atm.. PacueTsl mOATBEPANIN ClICAHHBINA pa-
Hee BEIBOM: i mopuctocth m=0,06 KpuTmueckoe
HanpsHKeHHE PaBHO Gp=1,1 aTM., a U MOPHCTOCTH
m=0,04 — 6,=0,72 aT™.

Ha mpouecc pa3Bs3bIBaHKsI BHE3AIHOI'O BBIOpOCa
BIIMSHUE OTOPHOTO JaBJICHHUS HE3HAUUTENILHO, OJHAKO
BIIMSHUE CBS3aHHOTO Ia3a CYIIECTBEHHOE: KpHTHYE-
CKH€ 3HaUYCHHUS IapaMeTPOB 3aJa4l CHIKAIOTCS Ha He-
CKOJIBKO JECSTKOB IIPOLIEHTOB.

Taxkum oOpa3oM, HpeaBapuTenbHAs anpobarus
MaTeMaTH4eCKOH MOAENN MHHULHUHUPOBAaHHS Mpolecca
BHE3aIIHOTO BEIOPOCA, OCHOBAHHASI HA YUCIIEHHOM pe-
IICHUH 3aJa4d (UIBTPALUK Ta3a B YTOIEHOM MaTepH-
aJie, TI0Ka3bIBaeT, YTO aOCONIOTHBIX 3HAYEHUH KPHUTH-
YeCcKHX IapaMeTpoB He cymiecTByeT. X HeoOxoaumo
YUYHUTHIBATh B OOIIEH B3aMMOCBS3HU, YTO MPEACTABIIAET
c000ii TOBOJIBHO CIOKHYIO MaTeMaTH4ECKyIo 3ajady,
pelIeHne KOTopoil TpeOyeT MpHUBIeYeHNsI TEOPUH OIl-
THMaJIBHOTO ynpasieHus. Kpome storo, ciemyer nos-
YEepKHYTh, YTO IPEJCTaBICHHAs MaTeMaTHYeCKas MO-
JeTIb MOXKET CITy>KHTh B KAYeCTBE MaTeMaTHIECKOH J1a-
Oopatopuu, Ha OCHOBE KOTOpPOH MOXHO Oyzaer
NPOBEPATH Pa3INYHbIe (PUINUECKUE MOJCITU 3apOKIe-
HUSL M Pa3BUTHS IIPOIIECca BHE3AMHOTO BHIOpoCa.
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AHHOTAIIMA

B cTaThe paccMaTpuBaIOTCs aITOPUTM caifTa-arperaTopa MoMcKa paboThl U TO, Kak OH padoTaeT. B memnom,
ITOPUTM CalTa-arperaTtopa rmoucka padoThl — 3TO MOIIHBII HHCTPYMEHT, KOTOPBIH MOXKET HOMOYb COUCKATEISIM
OBICTPO U JIETKO HAalTH COOTBETCTBYIOIIME BaKaHCHU. MICTIONb3ys KOMOMHALIMIO OYMCTKU JAHHBIX, 00paOOTKH HO-
HCKOBBIX 3alIpOCOB, pacueTa OLEHKH PEJIeBaHTHOCTH, PAHXHPOBAHUS, MEPCOHATM3ANH, (PUIBTPAIIMUA U COPTH-
POBKH, aJITOPUTM MOXET 00ECIIeYNUTh MEPCOHATM3UPOBAHHBIN 1 A3(PEKTUBHBII TTOUCK PabOTHI.

ABSTRACT

The article discusses the algorithm of the job search aggregator site and how it works. In general, the algo-
rithm of the job search aggregator site is a powerful tool that can help job seekers quickly and easily find relevant
vacancies. Using a combination of data cleaning, search query processing, relevance score calculation, ranking,
personalization, filtering and sorting, the algorithm can provide a personalized and efficient job search.

KaroueBsble c10Ba: 3arpoc, pesieBaHTHOCTb, PAHXKUPOBAHUS, MEPCOHATM3ALMS, QUIBTPALS, COPTHPOBKA,
caiT-arperarop.

Keywords: query, relevance, ranking, personalization, filtering, sorting, aggregator site.

Caiit-arperaTtop mHoucka pabOTBl - 3TO IUIAT-  PyeT OOBSIBICHHS O BAKAHCHAX U3 HECKOJBKUX UCTOY-
(opma, KOTOpast HOMOTaeT COUCKATEIAM HaXOJUTh Ba-  HHMKOB, YTO OOJIEr4aeT COMCKaTeNIsIM IOMCK pPaboThl B
KaHCHH U3 PA3IUYHBIX NCTOYHHUKOB, TAKUX KaK JOCKA  OgHOM Mecte (puc. 1). UToObI 00ecTieynTh HaWTy IIie
OOBSBICHUI O BaKaHCHAX, CTPAHUIIBI Kapbephl KOMIIa-  Pe3yJbTaThl ITOMCKA, CalT-arperaTop IOMcKa paboThl
HUM U conuainbHble ceTd. CallT coOMpaeT U MHIAGKCH-  UCIIONB3YeT aITOPUTM, YYUTHIBAIOIIMH pa3sIMyHbIe

(axTopsr [1].
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Puc. 1. Cxema nocnedosamenvrocmu pabomsl cucmembl
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Anroput™m  caifta-arperatopa IOHCKa paOOTHI
HaIpaBJIeH Ha TO, YTOOBI IPEIOCTABISATh COMCKATEIIO
pelieBaHTHBIE OOBSIBICHHS O BAKaHCHSIX HA OCHOBE €TO
IIOMCKOBOTO 3ampoca. AJTOPUTM YUYHUTHIBAeT He-
CKOJIBKO (DaKTOPOB JUIS ONpPENEIICHUS] PEIeBAaHTHOCTH
OOBSIBIICHUS! O BaKaHCHU KOHKPETHOMY ITOMCKOBOMY
3ampocy. OTH (aKTOPHI BKIIIOYAIOT HA3BaHHE JIOJDKHO-
CTH, ONHCAHME IOJDKHOCTHBIX OOSI3aHHOCTEH, MECTO-
MOJIOXKEHHe, 3apIulaTy, Tun paboTel. Paccmorpum
TIPUHIUIT pabOTHI aJITOPUTMA.

CxannpoBanue U HHAeKkcanus. [lepBsM marom
B ITOPUTME OHJIaH-arperaTopoB MOUCKa paboThI
OOBIYHO SIBIISIETCS] CKAHUPOBAHHE U HHJEKCAIIHS 00bsIB-
JICHWH O BaKaHCHSX M3 Pa3HBIX HCTOYHHKOB. DTO BaX-
HBIU IIar B Iporecce cOopa 1 KOHCOMUIaui 00bsBIIe-
HUI 0 BakaHCHUsX co Bcero MHTepHeTa.

[pouecc HaunHAETCS ¢ 00X0/1a Pa3IMYHBIX JOCOK
0OBSIBIICHUI O BaKaHCHSX, CTPaHHUI] Kapbepbl KOMIIa-
HUH, CAaliTOB COLMAIBHBIX CETEH U IPYyTHX UCTOUHUKOB
0OBsIBICHUI O BaKaHCHUSX. ATperatopbl IOWCKa pa-
00TbI OOBIYHO HCITONB3YIOT BeO-CKaHEPH! MK "mayKu"
JUTSL TIOCEIIEHUSI 9TUX CallTOB M cOopa MHpOpMaIMU O
CIIMCKaX BaKaHCHI. DTH ITOMCKOBBIE CHCTEMBI MOI'yT
OBbITh HACTPOEHBI Ha MEPEXO/I M0 CChUIKAM Ha JIPyrue
CTpaHHMIbl CalTa, YTO MO3BOJIIET UM COOMpaTh Kak
MOJKHO 0OJbIIe HHGOPMALIUH.

[Tocne Toro, Kak MOMCKOBBIA PoOOT coOpan HH-
(dhopMaruo 0 BaKaHCHHU, OH OOBIYHO U3BJICKACT KITFOYC-
BbI€ JIaHHbIE, TaKHe KaK Ha3BaHUE JIOJDKHOCTH, MECTO-
NIOJIOKEHHE, 3apIliaTa, OMMCaHUe JOHKHOCTHBIX 005-
3aHHOCTEH M MHCTPYKIMH 1O Tofade 3asBieHus [2].
3areM 3TU JaHHbIE COXPAHSIOTCS B 6a3€ NaHHBIX WU B
HHJEKCE, IJIE COUCKATENN MOT'YT OCYILECTBIIATh OUCK
U GUIBTPALHIO IO HUM.

UroObl rapaHTHpPOBaTh aKTYalbHOCTh OOBSBIIE-
HUI 0 BAKAHCHUSIX, arPEraTopbl MOUCKA paObOThI OOBIYHO
PETYJSIPHO NPOCMATPUBAIOT HCTOYHUKH, OT €KEIHEB-
HBIX JI0 €KCHEAEIIbHBIX, B 3aBUCMOCTH OT arperatopa.
3T0 rapaHTUpPYeT, YTO OOBSBICHUS O BAKAHCUSAX SIBIISI-
IOTCS aKTYaJIbHBIMHM U PENIEBAaHTHBIMU IS JIMLI, WIITY-
ux paboTy.

BaxHO OTMETHTB, 4TO pa3HbIE arperaTopsl IO-
HCKa paboOTHI MOTYT HCIIOJIb30BAaTh HECKOJIBKO Pa3HbIe
AJITOPUTMBI I CKAHUPOBAHUS U MHICKCALUH OOBsIB-
JIEHUH 0 BakaHcHUsAX. HekoTopele MOTYT OTHaBaTh pu-
OPHUTET ONpPENEICHHBIM UCTOYHUKAM WJIM TUIaM 00b-
SIBICHNI O BaKaHCHUSX, B TO BPEMsI KaK JIPyTHE MOTYT
HCIIOJIb30BATh AJITOPUTMbI MAIIMHHOTO OOy4YEeHUS UL
BBISBIICHUS U (DMIIBTpAIMH ClTaMa MM HeKadeCTBEH-
HBIX OOBSIBJICHUH O BAaKaHCHUSX.

B momonHeHne K CKaHMPOBAaHWIO M MHIEKCAINU
0OBSIBICHUI O BAKAHCHSIX MHOTHE arperaTopbl MOUCKa
paboTHI TarkkKe NpeIararoT JONOTHHUTEIbHBIE (QyHK-
LUK ¥ CEPBUCHI, TAKNE KaK HHCTPYMEHTBI COCTABIICHHUS
pe3ioMe, alrOpUTMBI TO100Pa BAKAHCHH M OT3BIBHI pa-
6oTomarenei. ITH PYHKIIUU MOTYT IIOMOYb COMICKATe-
JIIM YCOBEPIICHCTBOBATh CBOM MOMCK M HAaWTH BaKaH-
CHH, KOTOPBIE XOPOIIO COOTBETCTBYIOT NX HABBIKAM U
OTIBITY.

B nesnom, nepBelii mar B alrOpuTME OHJIAH-arpe-
raToOpPOB TOMCKA PabOThI NMEET peIIaroniee 3HauCHNe
JUTst UX (PyHKIIMOHUPOBAHHMS.

OuucTka U HOpMAIU3alus AAHHBIX. BTOphM
IaroM alroOpuTMa OHJIAMH-arperaTopoB MOWCKa pa-
00TBI 0OBIYHO ABJISIETCS OYMCTKA M HOPMaJM3aIusl JaH-
HBIX. DTOT IIar UMEeeT pellaroliee 3HaueHne 1y o0ec-
MIEYCHNS] TOYHOCTH, COTIIACOBAHHOCTH U IIPOCTOTHI MO~
WCKa ¥ QUIBTPAIX OOBSIBICHUH O BAKAHCHSX.

OuncTKa TaHHBIX BKIIIOYAET B ce0s yalieHue JIfo-
001 TOCTOPOHHEH HITH HE OTHOCSTICHCS K ISITy HH(OP-
Manuu 13 o0bsIBICHUH 0 BakaHcusiX. Hampumep, arpe-
raTopbl HOMCKa paboThI MOTYT yAAATh Jitoobie HTML-
TETH WM (OpMaTHPOBAaHKUE, KOTOPBIE MOTYT HPUCYT-
CTBOBATh B OOBSBICHUSX O BAKAHCHSIX.

Hopmanuzanust BKIr0oYaeT CTaHAapTU3aNIO JIaH-
HBIX B OOBSBIEHHSX O BAaKaHCHIX TaKUM 0Opa3oM,
4TOOBI OHM OBUTH COTJIACOBAHHBIMH W WX OBUIO JIETKO
UCKaTh ¥ (QHIIBTPOBATH. DTO MOXKET BKIIIOYATh, HAIIPH-
Mep, CTaHJapTU3AlMI0 Ha3BaHUI JIOJDKHOCTEH HIIH Me-
crononoxeHuit. Hopmanuzanus nmomoraeT rapaHTUpo-
BaTh, YTO OOBSBICHUS O BaKaHCUSAX OTOOpaXKaroTCs
TOYHO M TIOCJIEIOBAaTEINILHO IO Beel matdopme.

Jis OYMCTKM M HOpMalM3alluK JaHHBIX arpera-
TOPBI MOUCKa PA0OTHI OOBIYHO MCIONB3YIOT KOMOWHA-
U0 aBTOMATHU3WPOBAHHBLIX AJITOPUTMOB MW aHaJIM3a
JaHHBIX YCJIOBEKOM. ABTOMaTI/IBI/IpOBaHHI)IC aJiro-
PUTMBI MOTYT BBIABJIATH U HUCHPABJIATL PACIIpoCTpa-
HEHHBIC OINMOKH, Takue Kak opdorpaduueckue
OIIMOKK WJIM HecorjacoBaHHoe (GopmaTtupoBanue [3].
[TpoBepka 4eOBEKOM YacTO HEOOXOoIuMa Ui TOTO,
4TOOBI YOSIUTHCS, UTO JaHHbIE OBUTM TOYHO HOpMAJIH-
30BaHbl U OYUIIICHBI.

B nonosHeHne K OYMCTKE M HOPMaJIM3alUHU JaH-
HBIX arperaTopsbl IOUCKa pabOThI MOTYT TAK)Ke HCIIOJIb-
30BaTh 00OTAIEHUE JAHHBIX JUIS IPEAOCTAaBICHUS J10-
MOJIHUTEIbHOW H(pOpMalMK 0 BakaHcusix. Hampumep,
OHM MOTYT HCIOJb30BaTh aJITOPUTMBI MAIIMHHOTO
00yd4eHHs AJIs W3BJICUCHUS AONOJIHUTENBHON MHDOD-
Malliu U3 OOBSBICHHIA O BAKAHCHSIX, TAKOH KakK TpeOy-
€Mble HaBBIKU WJIN YPOBEHb OIIbITA.

CrangapTu3upys U OuMIas JaHHBIE B OObsBIIE-
HUSIX O BaKaHCHUSX, arperaTopbl MOT'YT FapaHTHPOBATh,
YTO OOBSIBJICHUS O BAKAHCHUSX SIBIISIFOTCS] TOYHBIMU, He-
IPOTHBOPEYMBBIMH M MPOCTBHIMHU VIS TIOMCKa M (DHIIb-
TpaLyH.

O0pabdoTka MOUCKOBBIX 3aMPOCOB. DTAIIOM ajl-
TOPUTMa OHJIAHH-arperaTopoB MoUcCKa paboThl, KOTO-
Ppblil clielyeT 3a OUMCTKOM U HOpMaJIU3AaLMEN TaHHBIX,
00BIYHO sBIISIETCS 00pPabOTKAa IMOMCKOBBIX 3aIIPOCOB.
OTOT mIar BKIIOYAeT B ceOsl MOMCKOBBIN 3ampoc, BBe-
JICHHBIN COMCKATEJIeM, U COIOCTABIEHUE €TI0 C COOT-
BETCTBYIOIIMMH OOBSABICHUAMH O BaKaHCHIX B 0aze
JAHHBIX arperaTopa.

Jns 0OpaboTKM TOMCKOBBIX 3allPOCOB arpera-
TOPHI TIOKICKa PAOOTHI UCHIOIH3YIOT KOMOWHAITHIO IO~
60pa KITFOUEBBIX CIIOB M IIPOJBUHYTHIX AJITOPUTMOB I10-
ucka. ITogbop KIroUeBBIX CIOB BKJIIOYAET HOUCK OIpe-
JIETICHHBIX CJIOB WU (hpa3 B OOBSIBICHUSIX O BAKAHCHSX,
KOTOpBIE COOTBETCTBYIOT IMOMCKOBOMY 3alpocy, BBE-
JEHHOMY conckaTeneM. Hampumep, eci comckartens
UIIeT "MEeHepKep 10 MAPKETHHTY'", allTOPUTM arpera-
Topa OyAeT MCKaTh OOBSIBICHUS O BAaKAHCHSX, COAEP-
JKaIIFe 3TH KITFOYEBBIE CI0BA.

PacmmpenHbIe anropuTMbl TOMCKA MOTYT JIOTON-
HUTENBHO YJIyYIIaTh Pe3yJIbTaThl ITONCKAa HA OCHOBE
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JIOTIOJIHUTEIBHBIX KPUTEPHUEB, TAKUX KaK MECTOIIOJNO-
KEeHHe paboThl, qUana3oH 3apadOTHON IIIATHl WM OT-
pacib. JTH alrOpUTMBI UCTIOJIB3YIOT MaIMHHOE 00Y-
YeHue 1 00pabOTKy eCTECTBEHHOIO SI3bIKa, YTOOBI MO-
HATH CMBICT TOMCKOBOTO 3allpoca COHMCKaTelsl |
MIPEeJOCTaBUTh HanOoJiee pesieBaHTHBIE OOBSIBICHUS O
BaKaHCHSIX.

B nononnenme x 06pab0TKe MOMCKOBBIX 3aIIPOCOB
arperaTtopsl IOUCKa paboThl MOTYT TaK)Ke MCIIONB30-
BaTh JTOPUTMBI PEKOMEHJALNK, YTOOBI Tpeasarath
COHCKATENSIM COOTBETCTBYIOLIHE OOBSIBICHHUS O BaKaH-
CHUSIX Ha OCHOBE MX HUCTOPUH IIOMCKA WK JPYTHX pelie-
BaHTHBIX JIAHHBIX. DTH QJITOPUTMBI MOTYT TIOMOYb CO-
HCKaTeIIM OOHApPY>KUTh HOBBIE BO3MOXKHOCTH TPYIIO-
YCTPOMCTRBA, KOTOPBIC OHU, BO3MOXKHO, HE HAIILTHA OBI
nHayve.

UroObl TOBBICHTH TOYHOCTh PE3YJIBTATOB MOUCKA,
arperaTtopbl IOUCKa pabOThl MOTYT TaK)Xe HCIIONB30-
BaTh OT3BIBBI ITOJIb30BATENEH W JIAaHHBIE O TIOBEICHUU
JUIsl yTOUYHEHHsI CBOMX anroputMmoB. Hampumep, ecim
COMCKATENN YaCcTO HAXKUMAIOT Ha ONpeJieNIeHHbIE 00b-
SIBJICHUSI O BAKAHCHUSIX WJIH TOJIAIOT 3asBKU Ha OIpenie-
JICHHBbIE BaKaHCHH, aJITOPUTM arperaropa MOXeT pac-
CTaBUTb MPUOPUTETHI JJId OTUX O6’b${BJ’[GHHﬁ O BaKaH-
cusIX B OyQyIMX pe3ysbTaTax MOMCKa.

Pacuer onenkmn pesieBanTHOCTH. Cleayromim
IaroM B aliTOPUTME OHJIAIH-arperatopoB MOKCKa pa-
6OTBI ABJIACTCA BBIYUCIICHUEC MMOKA3aTE/IsA pEJICBAHTHO-
CTH Ka)K)]Oﬁ ny6n1/11<au1/11/1 O BaKaHCHAIX 3aITaHHOMY I10-
HCKOBOMY 3ampocCy. DTOT IIar BKIIOYaeT B ceOs Hc-
0JIb30BaHHE KOMOHHAIMU ¢axropos JUIst
OIIPEAENICHUS TOT0, HACKOJIBKO OJM3KO Ka)kIas BaKaH-
CHSI COOTBETCTBYET KPHUTEPHSIM [TOMCKA COUCKATEILSL.

Jlnst pacyera mokasaTens peleBaHTHOCTH arpera-
TOPBI TMIOUCKA PAbOTHI OOBIYHO MCIOJIB3YIOT KOMOUHA-
LIUIO TAaKKX (haKTOPOB, KaK:

*  CoOTBeTCTBHE KIIIOYEBBIM CJIOBAM: CTEIEHb, B
KOTOPOH OOBSBICHHE O BAKAHCHU BKIIOYACT KIIOYE-
BBI€ CJIOBA, BBEJICHHBIE B IIOMCKOBOM 3aIlpoce COMCKa-
TeIs.

*  MecTononoxeHue: OIMU30CTH OOBSBICHUS O
npueMe Ha paboTy K MECTOIOJIOKEHHIO, YKa3aHHOMY
COUCKATETIEM.

e Tun paboTsl: sIBISIETCS JIU BaKAHCHUs TIOJHOM,
HEIOJIHOM, KOHTPAKTHOX WJIM BHEIUTATHOM.

* Jlara myOnIMKanuy: KaKk HEAaBHO OOBSBICHHE
0 BakaHCHU OBUIO T0OaBIIEHO B 0a3y NaHHBIX arpera-
TOpA.

*  YPpOBEHb JOIKHOCTHU: SBJISETCS JU BAaKaHCHS
HaYaJbHOTO, CPEJHETO HIIM CTapILero YPOBHSL

* 3apruaTa: Iuana3oH OKJIAJIOB, YKa3aHHBIA B
0OBSBICHUU O IpHEME Ha paboTy.

* Penyramms paboromatens: pemyTtarms pabdo-
TOJaTeNs, OCHOBaHHAsl Ha OT3bIBAaX IOJb30BaTeNeH M
JPYTUX UCTOYHHUKAX JTaHHBIX.

Kak Tompko 3T (hakTOpHl OBUTH OIIEHEHBI IS
KKIOH ITyOJIMKAINY BaKaHCHIHA, aJITOPUTM arperaTopa
MIPUCBAMBACT KaXI0H MyOJIMKaLMK OLIEHKY PEIeBaHT-
HOCTH. DTOT Oayn oOBIYHO OTOOpa’kaeTcsi COMCKaTe-
JIIM, 9TOOBI TOMOYb UM OBICTPO OIPEECITNTh HanOoee
peleBaHTHBIC BAKaHCHH.

BaxxHO OTMETHTB, YTO BEC, TPUCBANBACMBIH KaXK-
oMy (hakToOpy, MOXKET BapbHPOBATHCS B 3aBHCUMOCTH

OT aliTOpUTMa arperaropa U KpUTepHeB IOUCKA COMC-
katens. Hampumep, ecnm comckarenp MINET KOHKPET-
HYIO JIOJDKHOCTB, COTTOCTABIICHUIO KITFOUEBBIX CJIOB MO-
KeT OBITh IMpuAaHo Ooblee 3HAYEHHWE IPH pacueTe
TIOKa3aTesIsl peJIeBaHTHOCTH.

[IpucBamBasi Kaxnoil MmyOnMKamuyd O BaKaHCHUX
OLIEHKY pEJIEBaHTHOCTH, arperaTtopsl MOTYT ITOMOYb
CoWCKaTeNsiM OBICTPO OIpeNeNuTh Hamboyiee pee-
BaHTHBIC BakaHcuH [4].

PamknpoBanne. PanxupoBanue oOBsBIEHUI O
BaKaHCHSAX Ha OCHOBE HX OIEHKH PpEJICBAHTHOCTH
BKJIFOYaeT B ce0sl yHopsqounBaHue OOBSBICHUH O Ba-
KaHCHAX TaKUM 00pa3oM, 4ToObI HanboJiee peeBaHT-
HbIEe OOBSBIICHUS O BAKAaHCHAX OTOOpa)KaIINCh B BEpX-
Hell yacTu pe3ynbTaToB IOKCKA.

st paHXupoBaHUs OOBSIBICHUI O BAKAHCHSIX ar-
peraTopsl TOKCKa padoOThl OOBIYHO HMCHOJIB3YIOT KOM-
OMHAIMIO TIOKA3aTessl PEJICBAHTHOCTH U JPYTHUX (ak-
TOPOB, TaKWX KaK JAHHbBIE O MTOBEJCHUH IT0JIb30BaTE-
Jiel, TPEeNNoOYTeHUs] COMCKATeNled W TpeIIOYTeHHUs
paboronarens. Harpumep, ecii couckaress 4acTo 00-
pamaercsi 3a BaKaHCHUSIMH B OIPEJIENICHHONW OTPaciv
WM MECTOIOJIOKEHHUH, aJTOPUTM arperaropa MoXeT
OMpeeysATh MPUOPUTETHOCTh OOBSBIICHHI O BaKaH-
CHSIX B 9TOW OTPACIIU MIJIM MECTOTIOJIOKESHUH ISl 3TOTO
couckarens [5].

B JOITOJIHCHUEC K JaHHBIM O ITOBCJICHWH I10JIb30Ba-
TeJieil arperaTtopbl MoMcKa pabdoOThl MOTYT TaKKe HC-
MOJIb30BaTh NPEANOYTEeHHs paboToaaTteneld s paH-
KUPOBaHUS OOBABICHUI O BakaHcusax. Hampumep,
€CIIM KOHKPETHBIH paboToAaTe b IMEET OIBIT IPUBIIC-
YEHUS! BBICOKOKAUECTBEHHBIX KaHAUATOB, aJrOPUTM
arperatopa MOKeT pacCTaBIISITh IPUOPUTETHI B PE3YJIb-
TaTax MOKMCKa 10 OOBSABICHHUSM O BAaKaHCHSX OT 3TOTO
paboTomaterns.

B nenom, sTan paHUpoBaHMS BakKeH ANl TOTO,
YTOOBI TIOMOYb COHCKATEeNIsM OBICTPO OIpPEeIeIHTh
Han0osee peleBaHTHbIE BaKAHCHU U IIOMOYb paboTo-
JaTensaM MpUBJIEYb BBICOKOKAYECTBEHHBIX KaHIMIA-
TOB. Mcrone3yst KOMOUHAITHIO TTOKa3aTeNeil peeBaHT-
HOCTH, JaHHBIX O NTOBEJCHUH 10Ib30BaTeNEH, pearo-
YTEHHX coucKaTenei u MIPENOYTEHUIX
paboTonarenield, arperaTopsl IOHCKa PabOThl MOTYT
o0ecreunTh MePCOHANM3UPOBAHHBIA 1 (P EeKTHBHBIN
TIOUCK PabOThI AJIsl COMCKATeNeH, a TaKkKe IIOMOYb pa-
6oTomaTensM HAWTH JTy4IIMX KaHAWAATOB HA MX OT-
KPBIThIC BAaKaHCHUH.

Ilepconanuzaumsi. JTOT AT BKIFOYAET B ceOs
HAacTPOWKY pe3yIbTaTOB ITOMCKA U TOIb30BATEIIECKOTO
nHTepdeiica Ha OCHOBE MPEANIOYTCHUH KOHKPETHOTO
COHWCKATeJsl, ICTOPUH IIOMCKA U JAHHBIX O IIOBEACHHH.

YToObI MepcOHANM3UPOBATh PE3YNIBTATHI IOUCKA,
arperaTopsl IMOKcKa padoThl MOTYT HCIIOIB30BaTh Pa3-
naHble MeTobl. OZMH U3 PacIpOCTPAHEHHBIX MTOIX0-
JIOB 3aKITIOYAeTCs] B OTCIIEKWBAHUN HCTOPHU ITTOMCKA
comcKarens paboTHl M JTAHHBIX O MOBEICHUH, YTOOBI
JydIIe TOHATH €T0 IPeANoYTeHU U HHTepechl. Hampu-
Mep, eCJI COMCKATEeNIb YacTo WIIET paboTy B ompene-
JICHHOW OTPAaCiM MM MECTOIOJIOKEHNH, aJITOPUTM ar-
peraTopa MOKET pacCTaBIsATh IPHOPUTETHI TS OOBSIB-
JEHUH O BakaHCHSAX B O3TOM  OTpacid WU
MECTOIIOJIOKEHHUH JJIsl STOTO COMCKATEIIS.
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Jpyroii moaxo K NEPCOHATN3ALUY 3aKITH0YaeTCs
B TPEIOCTABICHUH PEKOMEHAANUI MO TPYAOYCTPOii-
CTBY Ha OCHOBE HCTOPUH MOUCKA COUCKATENS U TAHHBIX
0 ero noBejeHNH. HanpumMep, ecim couckartens 4acTo
obpaiaeTcs 3a BaKaHCHSIMH C ONMpECNICHHbIM Habo-
POM KBaJM(HKAIWI WM HABBIKOB, aITOPHTM arpera-
TOpa MOXET PEKOMEHJIOBATh aHAJOTHYHbIC OObBsBIIC-
HUSI O BAKAHCHSIX.

[epconamu3arusi MOKET TaKkKe BKITIOYATh B ceOst
HACTPOWKY IIOJIb30BATENILCKOTO HHTepdelica win
TI0JIb30BATEIBCKOTO OMBITA IS OTHEIBHBIX CONCKaTe-
neil. Hampumep, arperatopbl moucka paOOTBHl MOTYT
mpeylaraTb COMCKaTesIM BO3MOXKHOCTb COXPaHSTh
OOBSIBICHUST O BAaKaHCHSX, HACTPaWBATh OIMOBCIICHHS
IO BJICKTPOHHOM MOYTE O HOBBIX BAKAHCHSX HITH JIaXKe
MPEAOCTABNIATh MEPCOHANTN3UPOBAHHBIA KOYUUHT HIIH
KOHCYJIBTAIUIO 0 TIOMCKY padOThI.

HactpauBast pe3yapTaThl IOMCKA U [TOJB30BaTENb-
CKHii HHTepdeiic Ha OCHOBE HHANBHIYaIbHBIX MPE/IITO-
YTeHUI coucKaTenel U TaHHBIX O MOBEICHUH, arpera-
TOpBI OMCKA pabOTHI MOTYT 00ecIIeunTh Oosee P hex-
TUBHBIN MTOUCK PabOTHL.

PuiabTpanuss U coprupoBKa. DuibTpanus u
COPTUPOBKA — BAXKHBIC 1IAT'U B aJITOPUTME OHJIaMH-ar-
peraTopoB MoKcKa padoThl. DTH MIard MO3BOJISIOT CO-
HCKaTECJIsSIM CY3UTH PE3YJIbTAThI [IOUCKA U ONPEACIINTH
Hanbosee peseBaHTHbIE OOBSBICHNS O BAKAHCHSIX.

OunbTpanysi MO3BOJSIET COUCKATENSAM YKa3aTh
KPUTEPUH TS OOBSIBICHUH O BAKaHCHSIX, KOTOPBIE HX
uHTepecytoT. O0mHe GUIbTPHI BKIIOYAIOT MECTOIIONO-
JKEHUE, TUIl paboThl, JUana3oH 3apabOTHOW IUIATHI U
YPOBEHb OJDKHOCTH. Hampumep, couckaresb MOXKET
3aX0TEeTh YBUIETH TOJIBKO OOBSBICHHUS O BAKAHCHSX HA
MIOJIHYIO CTaBKy B CBOEM I'OpOJie C 3apIIaTOM B AUaIia-
30He oT 5 000 mo 7 000 mommapos.

CopTupoBKa IO3BOJISET COUCKATEISIM YNOPAIO-
YMBaTh PE3yJIbTATHI IOUCKA II0 ONPEIEICHHBIM KPHUTE-
pusm. OO1me napaMeTpsl COPTUPOBKU BKITIOYAIOT pe-
JIEBAaHTHOCTB, JaTy ITyONUKAIMH, 3apIjIaTy ¥ PeHTHHT
paboTonmarens. Hampumep, comckarenb MOXKeET 3axo-
TETh OTCOPTUPOBATH PE3YNIbTATHI IOMCKA 10 3apIuiaTe,
9YTOOBI YBHIETh CaMble BBICOKOOIJIAYMBAEMbIE BaKaH-
CHHU B BEpXHEH 4acTU CIMCKa.

BwMmecre ¢uimbTpanus M cCOpTUPOBKA IO3BOJISIOT
couckaTensiM ObICTPO U () (HEKTUBHO HAXOIUTh HAKOO-
Jiee peJieBaHTHbIE OOBSBIICHUS O BaKaHCHIX. [103BoIIss
COHUCKATEIAM HAacTpauBaTh CBOM KPUTEPHH IOWCKA U
YIIOPSAIOYNBATE PE3yJbTaThl IIONCKA B COOTBETCTBUH

CO CBOMIMH NPEANIOYTEHHSIMH, arperaTopsl MOUCKa pa-
0OTBI MOTYT 00€CTIEUHTh TIEPCOHATIM3UPOBAHHBIH U 3(-
(hexTHBHBII 1TONCK padoThI [6].

BaxHO OTMETHTb, YTO KOHKpPETHBIE HapameTphl
(ubTpany ¥ COPTUPOBKH MOTYT pa3iIMuaThCs B 3a-
BHUCHMOCTH OT JITOPUTMA arperaropa 1 KpuTepHeB Mo-
ncka corckatesst. Kpome Toro, HEKOTOpBIE arperaTopbl
MOTYT Mpeajaratb 0ojiee HPOJBHHYTHIE MapaMeTphl
(uIbTpanny ¥ COPTUPOBKH, TAKHE KaK (DHIILTPALIHS I10
Ha3BaHUIO JOJDKHOCTH MJIM COPTUPOBKA 110 BPEMEHH B
MyTH.

[To3Bousis conckarensM HacTpanuBaTh CBOM KpUTe-
pHH TIOWCKAa M YHOPSAIOYMBATH PE3YNIBTATHI ITOUCKA B
COOTBETCTBHH CO CBOMMH IIPEIIIOYTEHUSIMH, arpera-
TOpBI MOTYT o0ecriednTh Oornee 3pdeKTHBHBIN 1 eii-
CTBEHHBII TOUCK pabOTHI.

BoiBoabl: B 3aximouenue, anroput™ caita-arpe-
raropa Moucka paboThel pa3paboTaH s TOTO, YTOOBI
TIOMOYb COMCKATEISIM OBICTPO U JIETKO HAXOJUTh COOT-
BETCTBYIOILIME OOBSIBICHUSI O BakaHCUsX. Mcmonbsys
KOMOHMHAIIMIO OYMCTKH JAHHBIX, OOPaOOTKH MOUCKO-
BBIX 3aIllPOCOB, pacdeTa OIEHKH PEIEeBaHTHOCTH, paH-
KMPOBaHUs, TEPCOHANM3AIMH, (DUIBTPALIUKN, COPTH-
POBKHM M ONOBEIIEHUI 0 BAKAHCHSX, AJITOPUTM MOXKET
o0ecreunTh MepCOHANM3UPOBAHHBIA U 3P deKTHBHBIN
TIOUCK pabOTHI.
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