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ART STUDIES

HEKOTOPBIE OCOBEHHOCTH STHUYECKOMN MY3bIKH
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2. Nompu Kanouoam uckycemeogederust, 0oyenm

SOME FEATURES OF ETHNIC MUSIC

Harutyunyan H.
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AHHOTAIUA

My3bika, Kak Hanbosee HHPOPMATUBHBIN BHI JYXOBHOH KyJIbTYpBI, TAK)KE MIPAcT 3HAYMTEIBHYIO POJb B
(hopMHpOBaHMH CaMOCO3HAHUS 3THOCA. My3blka UTPaeT BaKHYIO POJb B STHUYECKOW WIeHTU(HKaiuu. [lecHs
MOXET IepeaBaTh 3JIEMEHTHI s3bIKa (CHHTAKCHUECKHe, (POHETHUECKHE, JIEKCHYECKUEe (OPMBI), yTpaueHHbIE HIIH
HOPMaJIM30BaHHbIE B APYTHX si3bIKaX. CTaThs MOCBALIEHA XaPAKTEPUCTUKE THIIOJIOTHYECKUX OCOOCHHOCTEH 3THO-

MY3bIKH.
ABSTRACT

Music, as one of the most information-intensive types of spiritual culture, also plays a significant role in the
formation of the self-awareness of an ethnic group. Music plays a significant role in ethnic identification. A song
can convey elements of a language (syntactic, phonetic, lexical forms) that have been lost or normalized in other
languages. The article is devoted to the characteristics of the typological features of ethnomusic.

KiroueBble ciioBa: 9THOMY3bIKa, 3THOMY3BIKAJIbHOC MBIIJICHUE, HAPOJAHOC MY3BIKaJIbHOC TBOPYCCTBO,
KyJlbTYpPa; 3THOC, CUCTEMA, MY3bIKaJIbHBII CTUJIb, HIHTOHALIUS.

Keywords: ethnomusic, ethnomusical thinking, folk music, culture; ethnicity, system, musical style, intona-

tion.

Ethnic culture is a system, the integrity of inde-
pendent, interconnected of elements. We can name the
main components: language, religion, worldview,
economy, everyday life, food, law, history, art, etc.
Some of presented subsystems (and their system-form-
ing elements) are presented as an invariant that allows
preserving the uniqueness of an ethnic group, despite
natural, social, political, historical complexity of exist-
ence.

It should be noted that ethnic culture is character-
ized not only by a complex hierarchical organization,
internal and external functioning, but also self-regula-
tion, the ability to change one’s states, historical (spa-
tio-temporal) dynamics. In this connection, we consider
it necessary to turn to synergetics the science of the pro-
cesses of self-organization of systems of different di-
rections: physical, biological, technical, social, cultural.

Ethnic culture as a nonlinear system due to fluctu-
ations cannot be in a state of equilibrium. The stable
steady state inherent in the system itself changes under
different conditions. Changes in states are determined
both by external influences and the system itself. The
elements that make up the system, called oscillators in
synergetics, are determined from whole and in interac-
tion with other elements lead themselves differently
than they would if they were independent. For studying
level of interaction between elements of ethnic culture
it is necessary to use structural-functional, multifacto-
rial approaches, typologization methods aimed at iden-
tifying a general, functionally related analysis of hier-
archically ordered structures.[1, p 3-5]

The artistic activity underlying art is syncretistic,
unlike other types of human activities that are dissected
and specialized. Artistic activity is formed earlier than
other types of activities, since human childhood and the
“childhood of humanity” are characterized by a syn-
cretic integrity of consciousness.

Let's focus on one of the art forms - music. Music
is a temporary, long-lasting form art, in contrast to spa-
tial types of art (sculpture, architecture, painting), the
most abstract, allowing in the process of long proce-
dural perception to comprehend dramaturgy images
Music, according to the structure of ethnic culture, also
reflects the worldview of the ethnic group, life, tradi-
tions, customs.

Musical culture consists of music itself and the
spheres of social life that interact with it. It stands out
for its greatest ability to unite people around itself, to
unite them and carries a huge amount of information
about the ethnic group. The manifestation of musical
culture of its unifying capabilities is facilitated by its
accessibility to the broad masses, the ability to rhyth-
mize human actions and the universality of language.

Musical culture is an integral part of the national
culture of any ethnic group. It carries ethnic character-
istics along with other types of culture. Musical culture
is one of the main components of the process of per-
sonal enculturation. Musical culture can serve as one of
the means by which one can identify the national traits
of a particular people and even identify the ethnic com-
munity to which a particular example of musical culture
belongs. Music also serves for the self-identification of
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an individual both in relation to his own ethnic group
and to other ethnic communities.

Rhythm is the basis of musical culture. The sense
of rhythm is fundamentally motor in nature. This brief
formulation essentially provides a materialistic expla-
nation of the effect of music on the listener. The sense
of musical rhythm has not only a motor, but also an
emotional nature: it is based on the perception of the
expressiveness of music. It is in the rhythmic organiza-
tion of music that the ethnic uniqueness of musical cul-
ture is manifested.

The peculiarities of the rhythmic organization of
the musical culture of a particular ethnic group are the
element of ethnic culture on the basis of which its iden-
tification is made. Musical culture and its rhythmic or-
ganization plays a decisive role in the worldview and
behavior of an individual, and carries within itself value
criteria that allow one to accurately socialize in a given
society.

The ethnic uniqueness of musical culture, condi-
tioned by the social history of a particular ethnic group,
has great stability - for centuries in one culture or an-
other the same conceptual ideas about the essence of
music, its meaning, purpose, and relationship with
other branches of art have been retained.

Modern cultural studies are less interested in mu-
sic than other types of culture, people, religion, tech-
nology, science and much more. At the same time, mu-
sical culture plays, without exaggeration, a colossal
role in the life of modern man. The main purpose of
musical culture is in human communication. The pecu-
liarity of musical communication is the unity of people
of any size.

Rhythm plays one of the most important roles in
the life of all mankind. It is not without reason that
many scientists and artists speak about the rhythm of F
as the most important element in the life of an individ-
ual. The study of the ethnic originality of the rhythmic
organization of various cultures is necessary because,
in connection with the intensification of the process of
globalization that has captured humanity, such a con-
cept as national culture, which includes literature, mu-
sic and other components of ethnic culture, are gradu-
ally disappearing, “dying out”, being replaced by a
pseudoculture that often does not have no value.

In a musical culture that is formed on level of feel-
ing, the most characteristic national features are persis-
tently preserved. Thematic theme of the musical herit-
age of ethnic groups is holistic, meaningful and corre-
lates with the category of the universal.

The musical culture of an ethnic group is a system
since musical culture represents a holistic

a complex of elements (mentality, intonation, mu-
sical thinking, activities for the creation, storage, per-
ception, reproduction of musical values) and all sub-
jects of this type of activity, which are interconnected
with each other, it is considered as an element of the
system mor of a wide order (nature, existence, sphere
of social life), while elements of musical culture can be
systems of a lower order.

Ethnomusical thinking, which is formed in the
process of comprehending folklore material, has its

own specificity in connection with the significant spe-
cial features that folk musical art has. Folk musical art
is an artistic phenomenon, an integrity in which the
worldview, worldview and worldview of the people are
hidden, and the energy messages of the ancestors are
encoded.The folk song combines spiritual meaning,
sensual nature, energy and adequate mulinguistic struc-
ture, identity of content achievedtions and forms, the
unity of “subsigns and elementarysigns" .[2, p. 11-15]
In folk music, great the amount of information trans-
mitted in the unconscious level by “charging” with spe-
cial energy during adjusting the human energy field to
frequency energy field of folk singing melodies, reson-
ing at its frequency. A folk song is born not as a result
of experiencing environmental confrontation of the
general world and a person’s worldview, how often
happens in the classical tradition, but arises out of sym-
pathy position in the world, out of kinship with it, out
of love and connection to people and nature. This
world-sensing position has a beneficial effect per per-
son, and this is the power of folk musicki, this is its vi-
tality, indestructibility, vitality.

The intonation of the beauty of life — here that per-
meates the folk melod, and this is the property of the
matter - folk music art is attractive for different gener-
ations, carries within itself the “space of true
worldview" [4, p. 49], with which every chant, phrase,
song. In a folk song they merge together “ours” and “al-
ien”, and this “alien” is intonation formulas that have
been used for centuries, “a sense of mental or" several
generations of ancestors in which the combination the
wisdom and beauty of their worldview flowed together.
In connection with the above, ethnomusical thinking is
a process realized in intonation the process of reflecting
reality and creative creation giving-correction of sub-
jective images in support on the ideas formed in the mu-
sical consciousness national “constants” that carry eth-
nic originality of worldview and musical language spe-
cific people. Ethnomusical thinking is a process of
spiritual-intonation communication with the world,
people, the community itself combat through ethnomu-
sical language.

Ethnomusical thinking is complex of abilities:
ability to holistically intonation reading of information,
differentiation of individual signs (meanings, values),
the ability to instantly establish understanding the con-
nections between images, intonations (signs, values),
the ability to correct semi- the given intonation mean-
ings in accordance with the prescribed rhodopean tra-
dition, the ability to produce introduction of new signs,
meanings within the framework of the national style,
creative modeling ability given signs (meanings, mean-
ings) in accordance with with your own plans. In musi-
cal thinking there are the same types operations, as in
ordinary thinking: definition, comparison, analysis,
generalization, grouping, classification, judgment, in-
ference. However, during the musical thinking on a
folklore basis, a person operates conveys both mean-
ings, knowledge, signs, and intonations, chants,
phrases, timbres, constantly adjusting them in accord-
ance with the folk singing tradition of the ethnic group.

Ethnomusical thinking is a process creative. One
of the important indicators of developed ethnomusical
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thinking is the ability model new musical signs (ab-
stract and specific) based on a wide range of life phe-
nomena and images based on Tradition. Play plays a
big role in ethnomusical thinking. There is no musical
information as coming from outside, and accumulated
in the “memory storeroom”, as well as available in the
“pantry of the unconscious.” In progress obtaining mu-
sical information are involved hearing, imagination,
musculoskeletal system. Part of the incoming musical
information is washed away words, meanings, folded
into intonation, is subjected to human musical con-
sciousness assessment and correction tuning in accord-
ance with the inner world of mancentury, another part
of the information is accepted unconsciously specifi-
cally, at the bodily-motor level; the third part accepted
as given, thanks to “pleasantness”, “closeness” to the
inner world. [3, p 56-57] And the more information
mation, which corresponds to internal potencies soul,
the closer the work, the more spiritual experience that
belonged to the ethnic group, individuals, the person
perceives. The foundations of ethnomusical thinking
are laid occur from infancy due to the accumulation a
certain stock of intonation-auditory preplacements in
the “memory storeroom”. Specific part music infor-
mation already exists thanks to gene memory. In the
course of the development of ethnomusical thinking,
there is a dialogue with modernity and with the past
“episystem”, and in dialogue with modern ethnolin-
guistic culture of a representative of an ethnic group,
perceived May new signs, meanings, intonations must
be implemented to exert an “ethnic-preserving func-
tion”, protecting the in national symbols of native mu-
sic. The ethnic characteristics of folk music are multi-
depends on the originality of the singing-melodic sys-
tem. A theme that has evolved over the centuries in
every ethnic group. In many folk melodies there is a
combination of typical, expressive, selected by time
and national hearing songs that carry national identity
to native song melody. These singing intonations, like-
tattered and worn from constant use, carry the calls of
their ancestors, and each representative of the ethnic
with genetic hearing, perceives deeply in the subcon-
scious them and responds to them.

However, every nation has a typical emotional the
constant was formatted in a certain way in depending
on geographical and historical conditions residence,
mentality, national character, theme traditions of the
people, and typical national-original chants have be-
come an integral part of the national thinking of each
representative of the ethnic group. Some help in ethno-
musical thinking nii have body movements, both con-
scious and unconscious. From this perspective, the in-
tonation becomes bodily-meaning-sound generaliza-
tion [4. p. 151]. On the native music is generally a
phenomenon of “intonation-spiritual-physical, and
many musical texts are about one hundred welded with
bodily movement, and without bodilyexpressions they
lose their attractiveness and inintensity of impact, its
energy.”

Folk music is “understood by the body”, and this
happens as a consciously and during conscious action.
"Byattention to the body" disturbs the personal and col-
lective new unconscious, and on the basis of impulses

going from them comes the “understanding” of the mu-
sicalth works. At this level a person operates musical
intonations as “collapsed highcalls of the whole body"
[4, p. 170]. With folklore intonation, hidden intonation
unfolds in “gesture-mimic-sound intonation [4, p. 170].
Development of the ability to operate with meanings,
knowledge kami within the chant is one of the im-
portant greatest abilities. Melos is the main expression
body of thoughts and feelings, emotional and semantic
coholding. Of great importance for understanding espe-
cially musical thinking at this level has interpretation of
the modal organization of a folk song. The basis of folk
melodies is singing. However the process of the birth
of folk melodies, especially late origin, largely depends
not only on combining songs, but also from the “strug-
gle” of foundations inside the tune and the “reference
points” to which it strives voice. Thus, in the process of
formation of the peoplesinging melodies are used. A
special role for the formation of a national mulinguistic
thinking have “chants-formulas”, i.e. tunes that are the
result of the originalth process of genre generalization
and which performare associated with various verbal
texts related to aiming for a certain moment of the ritual
or having certain household function. Such tunes are
called.They are also standard, polytext.[6]

Musical thinking, formed on folk lore basis, it is
impossible without creative operameanings and spe-
cific laws, without variation repetition - repetition of
any melodic composition plex or chant in a modified
form. Variation chant involves combining and rear-
ranging chants, melodic turns, intonations, which, how-
ever, in general they do not change their genre affilia-
tion the melody, nor its emotional and semantic essence
ness. When improvising a tune, they play an important
role typical songs that serve as strong points mi to cre-
ate melody. For example, one of the principles varia-
tions — “calendar’[3].

Thus, ethnomusical thinking is the ability for ana-
Iytical-synthetic processing. A combination of abstract
and concrete signs, showing specifically in the ability
to organize movements folk melodies by moving from
foundation to foundation, singing of the foundation,
striving for the foundation in the course of alternating-
tion of filled and unfilled passages, “closure” let us
stand the tune; in the ability to tighten and expand fine-
dynamic revolutions, perform jumps and filling jump;
in the ability to repeat, alternate, compare, vary the
songs; in the ability to organize sound new space in the
relationship between musical and rhythmic form and
song verse, the ability to operate with breathing in gen-
eral, honest organization of the melody, the ability to
operate formation within the framework of standard
structures of syllabic and internal rislog melody, ability
to use “formula tunes” in certain context, to compre-
hend their genre affiliation, ability to operate with
themes brahmi depending on the genre of the song,
ability to vary signs within a single new genre and sty-
listic coloring, emotional semantic content, ability to
operate with signs in conditions two-voice in the style
of heterophony and bourdon diaphony, the ability to
connect meanings and acoustics signs with bodily
movements that enhance them significance and impact.
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Folk music, like music in general, is a phenome-
non intonation. Musical folklore is not characteristic
Venna character depiction, it carries within itself “the
energy of the worldview of a typical representative eth-
nos" [4].

The surrounding world is displayed compressed in
a generalized, conditional way in sound symbols, and
this is not a random phenomenon, and “polished” by
centuries of traditionaltion. To a greater extent, archaic
folk music carries contains a certain emotional tone of
our prekovs, “codes” of emotional states, “clumps” of
people eternal energy, differently expressed and dis-
played new. “Intonation-plot prototypes of lo-music lo-
calized in the socio-cultural space — time me. The into-
nation language of music stores memory about its his-
tory of mankind" [4, p. 58].

Avrtistic and figurative language of different na-
tions united in its essential, archetypal forms, that al-
lows people to perceive different nationalities taste mu-
sic from different ethnic groups and times. Happened
generalization of the perception of the world and space
by many people and selection of adequate symbols that
carried and emotional, and genre, and stylistic, and na-
tional nal-peculiar characteristics. [5]

"First Music" world, nature, space is refracted in
consciousness and sub the consciousness of the people
under the influence of many factors: worldview, na-
tional character, social relationships, everyday life.
Strong, organized life, growing self-awareness of the
people gives rise to strong and developed those tunes.
Moreover, in a folk song these typical fabulys are
drawn up according to the laws of tradition in a specific
national style. As noted by V.V. Medushevsky, "before
the size of intonation decreases cultural styles, genres,
entire artistic eras along with their contents understand-
ing their social and ideological content. These different
streams are compressed into a musical-linguistic into-
nation of culture — national, historical, in individual-
style, figurative-thematic intonations come to life again
in the creative phenomena of later times men" [4, p.57].

A folk song is a micromodel of a sounding brass
mos, the surrounding world and musical consciousness
masses of people of a specific ethnic group, embodied
in odefined intonation form and designed in accordance
with tradition. It should be noted, however, that a folk-
lore work with developed intonation the onic form is
the unity of preintonation (protointonation) and specific
intonations reflecting the soul spiritual-sensual mean-
ings. The folk song has simple, complete form, but this
form carries itself a holistic model of “sound behavior”.

Thus, ethnomusical thinking onthis level includes
the ability to communicate with one’s ancestors in time,
with representatives of the ethnic group in space, ability
to operate with emotional-spirits meaningful meanings
within the framework of an expanded work with taking
into account the subtext (worldviews, life nor the life of
the ethnic group), ability to compare new information

with existing experience and the “birth” of a neoplasm
personal meaning, “spiritual information” that gives
idea of the system “I and the cosmos”, “I and the
world”, “I and other people", ability to operate with
specific signs, elements of musical language within the
framework of a holistic forms taking into account genre
specifics and national originality, the ability to weave
and unravelnia".[2, p. 66-67] Of the singing-subvocal
tissue, ability to operate with timbres, ability to varia-
tion of musical-rhythmiforms in their relationship with
song verse, the ability to combine singing with dance
movements in compositions and gestures.

CONCLUSION: Ethnomusical thinking involves
creatively operating with “subsigns” and signs in ac-
cordance with a certain nationally peculiar tradition
within the framework of holistic, developed intonation
form, operating the formation of artistic “communities”
of genre, stylistic, formative order, creation of new
meanings, meanings, signs, intonation forms in a cer-
tain national folk singing traditiontions. It involves cre-
ative coordination, correction and modeling of mean-
ings and specific signs at all levels: phonetic, syntactic
and compositional within the national tradition. This
musical thinking at this stage is represented is a certain
instrument through which a person resonates with the
“sound of life”, a hidden sound pure “harmony of the
world”, folded into crystals of folklore hay creativity.
Possessor of a high level of musical thinking are usu-
ally masters singers, people who can not only perform
native songs at a high level, but also them, varying the
current chants, chants within a certain tradition.

Thus, it can be stated that the ethnolinguistic
thinking of an individual is a complex ability, including
a figurative reflection of the world, creative correction
and creation of images, established connections be-
tween them in accordance with folk tradition diction,
which allows preserving the folk-singing maintonation
skills, ability to compose and vary formation of tunes
and echoes, to pass on to future generations of folk mu-
sical culture.
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ABSTRACT

Distribution and allocation of resources belong to complex multicriteria tasks. In relation to this, in the man-
agement of projects involving the creation of informational products, there is a pressing need to develop efficient
and versatile methods for optimal task allocation among performers. One possible tool to enhance the justification
of decisions made by the project manager of companies engaged in the development of informational products can
be fuzzy logic, allowing for the handling of poorly structured and imprecise information using natural language.

The article proposes a fuzzy model for managing IT project tasks, enabling the use of natural language cate-
gories with the aim of enhancing decision-making efficiency under uncertain conditions and reducing costs in the
event of adverse situations. The characteristics of a project to create an informational product are discussed, a
standard scheme of the task management process in an IT project is developed, and the appropriateness of using
the apparatus of fuzzy systems for task management is demonstrated. Using the mathematical apparatus of fuzzy
logic will allow the project manager to work with variables expressed in qualitative categories, without resorting
to average values, thus enhancing the quality of decisions made in project management.

Within the scope of the work, the task of evaluating the success of task execution by developers is considered.
Six input linguistic variables and one output have been identified, for each of which term sets and membership
functions have been developed. An expert rule base has been constructed, comprising 81 production rules; a fuzzy
system model for task management based on the Fuzzy Logic Toolbox for MatLab has been developed. The
Mamdani algorithm is employed as the fuzzy inference scheme. The results of the model's functioning are pre-

sented, which may prove useful for IT project managers in practice.
Keywords: IT project, management of the project for the creation of an informational product, task manage-
ment, fuzzy systems, linguistic variables, membership functions, Fuzzy Logic Toolbox for MatLab.

STATEMENT OF THE PROBLEM

One of the means to achieve effective results, aid-
ing in success and profitability across various economic
sectors, is increasingly becoming project management.
This methodology is most often employed by outsourc-
ing firms when executing IT projects. Managing a pro-
ject focused on the development of information prod-
ucts is a massive, resource-intensive, and intricate en-
deavor that demands high competency from the
involved experts. The main distinction between an IT
project and projects in other sectors (like construction,
manufacturing, etc.) lies in the fact that project man-
agement in the realm of informatization interacts with
intangible outcomes.

Decision-making in the context of IT projects of-
ten takes place under conditions of insufficient infor-
mation and ambiguous specifications, complicating the
achievement of a high-quality information product. Ad-
ditionally, project managers should consider the human
factor, as the quality of the information product, its
cost, and even the profit of the IT company depend on
the experience and knowledge of developers. This
makes the task of duty and resource allocation one of
the most pivotal in a project manager's work.

This challenge belongs to the class of multicriteria
tasks, where criteria aren't always quantitatively ex-
pressed. Hence, employing traditional mathematical
methods might be ineffective. Enhancing the efficiency

of task assignments to developers can be achieved us-
ing tools grounded on fuzzy systems methods. In this
regard, in IT project management, it's pertinent to de-
vise methods for the optimal distribution of tasks
among participants.
ANALYSIS OF RECENT STUDIES AND
PUBLICATIONS

Effective allocation and planning of tasks are key
factors for the successful implementation of complex
IT projects. Optimal utilization of available resources
and rational planning of work allow for adherence to
deadlines, budget, and quality requirements of the pro-
ject. However, the task of allocating tasks and resources
is extremely challenging due to the high dynamics and
uncertainty in the conditions of IT project implementa-
tion.

In recent years, significant attention has been
given to the application of fuzzy modeling methods to
address planning and resource allocation tasks in IT
project management. Fuzzy models allow for account-
ing inaccuracies in the initial data, probabilistic factors,
and qualitative characteristics, which are crucial when
modeling the behavior and interactions of human re-
sources.

In the article by G. Antucheviciene et al. [2], a
fuzzy stochastic optimization model is proposed to
solve the problem of staff allocation in IT projects. This
model takes into account uncertainties and probabilistic
factors related to resource availability, productivity of
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employees, etc. Experimental research confirmed the
effectiveness of the proposed approach.

S. Chatterjee and S. Dey [3] explored the use of
fuzzy hierarchy analysis for task distribution in soft-
ware projects based on risk assessment. This approach
allows for consideration of qualitative factors when de-
termining the priorities for task distribution among
team members.

H. Son et al. [4] proposed a fuzzy logic model for
assigning tasks to multi-skilled team members in soft-
ware development, allowing flexible task distribution
taking into account the competencies of participants.

Research by X. Wang et al. [5] focuses on an op-
timization model based on fuzzy logic for collaborative
product development, enabling effective task allocation
under uncertain initial data conditions.

In the work of S.-J. Chen and J. Lin [6], the appli-
cation of fuzzy set theory for modeling participant char-
acteristics when forming multi-skilled teams in engi-
neering projects is proposed. This approach allows for
inaccuracies in evaluating the competencies of team
members.

Research by A. Barreto et al. [7] addresses the re-
source allocation problem in IT projects using fuzzy
multi-criteria optimization. Such an optimization
model allows for both quantitative and qualitative fac-
tors to be taken into account when distributing re-
sources.

The article by P. Saurav et al. [8] proposes a hy-
brid approach, combining particle swarm optimization
with fuzzy logic for project planning with limited re-
sources. This approach ensures effective search for op-
timal resource allocation.

K. Goyal et al. [9] explore the application of fuzzy
K-means clustering and genetic algorithms for forming
teams in IT projects based on participants' skills, opti-
mizing team composition.

The discussed approaches to constructing fuzzy
optimization models, methodologies for combining
fuzzy logic with heuristic and evolutionary algorithms,
have been reviewed. The analysis confirms the effec-
tiveness and prospects of applying fuzzy modeling in
IT project management, but the specific issue of apply-
ing fuzzy modeling to task allocation in IT project man-
agement requires more thorough analysis and research.

OBJECTIVES OF THE ARTICLE

The aim of this article is to develop a fuzzy model for
task allocation in IT project management under conditions
of uncertainty, which allows for optimal utilization of hu-
man resources considering their competencies and work-
load, to enhance the efficiency of management decision-
making.

THE MAIN MATERIAL OF THE RESEARCH

In managing IT projects, there are key distinctions
defined by the specifics of the information product crea-
tion process [1, 10]:

—the information product, as the final stage of the IT
project, is intangible and cannot be measured in univer-
sally recognized units. Therefore, the preparation of tasks
and work related to the IT project must be extremely ac-
curate. Each IT project is unique, and unlike projects in

construction or manufacturing, such projects don't have
standard costs for typical actions. The project deadlines
can only be estimated roughly based on the experience of
implementing similar tasks in comparable projects;

— throughout the project lifecycle, requirements for
the final information product frequently change, leading to
a complex process of modification and requirement align-
ment;

—as a result of the previous point, most development
processes are uncontrollable. This is because the client's
vision of the end result is often rather general, and the pro-
cess of creating a quality information product is hard to
formalize. Thus, precise planning of the necessary work
and tasks is nearly impossible;

—the efficiency of IT projects directly depends on the
qualifications of the participants. There is often a lack of
highly skilled professionals in the market;

— there is a wide variety of tools and platforms for
development. The more modern and powerful the tool
used, the fewer specialists who master it;

—there are many different models and methodologies
for developing information products: standards, SW-
CMM, Rational Unified Process, Microsoft Solutions
Framework, Extreme Programming, Scrum, and others.
Each has its pros and cons. Companies often have to adapt
the best methods to fit their needs. Any attempts to imple-
ment solely one development methodology for infor-
mation products proves futile, as the development process
itself is unpredictable and non-formalized.

IT project managers must take into account the as-
pects that determine project complexity and respond to
them using specific management techniques for such pro-
jects. The final list of these aspects, their significance, and
criticality vary depending on the specific project.

In addition to characteristics directly related to pro-
ject implementation, it is important to consider character-
istics of the IT industry itself, which indirectly influence
the success of IT projects.

Firstly, there is a high turnover rate of staff in the IT
sector. To prevent the loss of skills acquired by experi-
enced professionals and reduce the adaptation time of a
newcomer to a project, it's essential to develop a
knowledge management system.

Secondly, there's a lack of mechanisms to motivate
work. While the IT industry offers relatively high salaries,
there is a shortage of professionals. This results in a high
staff turnover rate; it's easier to lure a specialist from a
competitor than to upskill existing employees.

Thirdly, there are several external factors negatively
impacting IT companies: a high level of cyber threats, im-
perfect legislation, and the absence of an effective system
for training future IT professionals.

According to the PMBoK, a crucial aspect in the
knowledge area is managing a company's human re-
sources, specifically the effective management of the pro-
ject team. Concerning the degree of participation in the de-
velopment process of an information product, project par-
ticipants can be classified into three categories: core team,
auxiliary team, and stakeholders. The developed role
model for information product development is presented
in Table 1.
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Table 1

Role Model for Information Product Development.

Role

Area of Responsibility

Team formation

Project Manager

— Monitoring plan progress;

— Part of the analytical work

Creation of a communication environment

Development of plans, including:

— Estimation of task duration and labor intensity during planning;
— Task distribution within the team

Overseeing plan execution, which includes:

— Ensuring team activities align with the business process of development;
— Organizational tasks (including interactions with the client);

Collecting client requirements

Refinement of specifications

Analyst Creating test plans

Development of the project's technical specifications

Conceptual testing of functionality
Development of user documentation

Technical Leader

Development of the conceptual architecture of the solution

Development of the working project design

Quality control of code and ensuring its adherence to architectural designs
Participation in planning and estimating task complexity and duration
Participation in comprehensive testing

Developing functionality
Code quality checks

Developers Debugging and error corrections
Initial code testing
Participation in comprehensive code testing
Functionality testing

Tester Writing unit-tests

Participation in developing test plans

In the context of project management, a significant
part of a project manager's work involves assigning tasks
to the team as a whole and to each member individually,
as well as subsequent monitoring of their execution. The
structural model of the IT project task management busi-
ness process is illustrated in Figure 1.

One of the common tools for defining roles and re-
sponsibilities among team members is the creation of the
RACI matrix (Responsible, Accountable, Consult before

doing, Inform after doing). The result is a table that de-
scribes the involvement of different roles in task execu-
tion. Unfortunately, there are no clear guidelines on what
a project manager should base their decision on when as-
signing tasks to a specific executor.

A task management system is a set of tools for for-
mulating tasks and monitoring their execution, offering a
range of functional capabilities: creating a new task, as-
signing responsibilities, setting access rights, and defining
the scope of work for the task.
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Fig. 1 — Structural model of the business process of task management in an IT project.

The operating procedure of the task management
system is standard and includes the following stages:

— task formulation, i.e., defining its content, author,
executor, and controller;

— determining the task completion deadline: the au-
thor can set a fixed deadline or give this option to the ex-
ecutor;

— task execution: the executor indicates the comple-
tion;

— performance check: the controller-tester analyzes
the quality of the task's completion, after which the task
can be finished or sent back for revisions;

— notifying the author about task completion.

Task management systems for projects are widely
available in the market. There's a plethora of both com-
mercial and free software. Some of the most renowned
ones include Asana, Basecamp, JIRA, Redmine, Bitrix24,
Trello, MS Project, and more. Analysis showed that soft-
ware for task management primarily focuses on monitor-
ing task execution. However, the question of why a partic-
ular task is assigned to a specific expert remains unan-
swered and is often intuitively decided by the project
manager based on his experience.

From a technical standpoint, automating task man-
agement seems simple. The main challenge lies in accu-
rately reflecting the management model and style adopted
in the organization. Therefore, task management pro-
grams must be tailored to a specific approach to human
resource management. It's crucial to remember that merely
having a task management system doesn't guarantee in-
creased productivity because the core issues of communi-
cation and task control persist.

The task distribution process is a complex task with
many criteria, involving the allocation of resources by
types of work and identifying executors, considering their
workload, qualification, and specialization. Traditional
methods such as game theory or the assignment problem,

with its subsequent solution using the Hungarian algo-
rithm, often don't apply in managerial practices. Conven-
tional game theory methods in the specific conditions of
IT projects are also not suitable since there's no oppor-
tunity to gather statistical data for each alternative task so-
lution.

Tasks associated with project management are char-
acterized by the manager's high responsibility, a variable
project structure as a system with uncertainty and contra-
dictory information. The project team needs to address un-
defined and poorly structured problems, for which it's
challenging to apply standard methods and models. In
such conditions, fuzzy logic becomes a tool to solve these
issues.

The foundation for creating fuzzy systems is the
fuzzy modeling toolkit, which relies on methods of for-
malization and analysis of poorly structured and incom-
plete information arising due to the inherent complexity of
objects and processes. The uniqueness of fuzzy systems
lies in the use of linguistic variables to describe the mod-
eled system's activity, based either on expert conclusions
in a particular field or on prior research of statistical data.

Based on the work of Kosko B. [11], specifically the
theorem on fuzzy approximation, it states that any mathe-
matical structure can be approximated using a system
based on fuzzy logic. Thus, using "IF..., THEN..." rules
and their further formalization through fuzzy logic, one
can reproduce any "input-output” relationship without the
use of complex differential and integral computations tra-
ditionally used in management. Nowadays, fuzzy logic is
a well-studied and known tool for solving tasks in the
fields of management and decision-making.

Distinct features of fuzzy systems [12, 13] include:

— the ability to work with vague input data, such as
values that constantly change over time (dynamic tasks) or
values that cannot be precisely defined numerically;
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— the possibility to forgo complex management sys-
tems based on the solution of differential equations if it
matches the required accuracy of calculations;

— describing the decision-making process in an un-
derstandable language, using subjective and human-famil-
iar qualitative assessments, and linking these assessments
with a clear mathematical system;

— the ability to make qualitative evaluations of input
and output data.

Within the scope of task management, there is an is-
sue of assessing the efficiency of tasks performed by de-
velopers. Other project participants are not taken into ac-
count since in every project, roles such as the project man-
ager, analyst, technical writer, tester, typically have one
individual assigned. Therefore, when a specific task arises
(writing documentation, analytical task, testing, etc.), it

can only be assigned to an employee with the necessary
specialization. Within a project, tasks aimed at developing
information products always outnumber the developers.
Thus, one of the key problems facing a project manager is
the proper assignment of tasks to them.

The following input linguistic variables and their sets
were identified:— complexity {low, average, higt} —
CKJIAJTHICTh {HU3bKa, CCPE/THS, BUCOKA};

— laborintensity {low, average, higt};

—novelty {new, rare, typical};

— priority {non-critical, urgent, critical};

— developer {Junior, Middle, Senior};

—employment {low, average, high, very high}.

The membership functions of input variables are
shown in Figure 2.
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Fig. 2 — Membership functions of input variables: a) task complexity, b) task labor intensity, ¢) novelty of the task, d)
task priority, ) developer's professionalism, f) project involvement.

The output variable used was the variable result {unsatisfactory, satisfactory, successful} which translates to
"result” {unsatisfactory, satisfactory, successful} — the efficiency of task execution, the membership functions of

which are shown in Figure 3.
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Fig. 3 — Membership functions of the output variable.

As a result of expert analysis, 81 most significant
rules were formulated. Here are a few examples from
them:1) IF complexity average AND laborintensity low

AND novelty typical AND priority non-critical AND de-
veloper Junior AND employment low THEN result suc-
cessful
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2) IF complexity average AND laborintensity aver-
age AND novelty new AND priority non-critical AND de-
veloper Middle AND employment average THEN result
successful

3) IF complexity average AND laborintensity aver-
age AND novelty new AND priority non-critical AND de-
veloper Middle AND employment higt THEN result sat-
isfactory

4) IF complexity average AND laborintensity aver-
age AND novelty new AND priority AND developer Sen-
ior AND employment higt THEN result satisfactory

5) IF complexity average AND laborintensity aver-
age AND novelty new AND urgent priority AND devel-
oper Senior AND employment very high THEN result sat-
isfactory

6) IF complexity average AND laborintensity aver-
age AND novelty new AND priority critical AND devel-
oper Middle AND employment average THEN result sat-
isfactory

7) IF complexity average AND laborintensity aver-
age AND novelty new AND priority critical AND devel-
oper Middle AND employment higt THEN result unsatis-
factory

8) IF complexity average AND laborintensity aver-
age AND novelty new AND priority critical AND devel-
oper Senior And employment big TO result satisfactory

File Edit View Options

Rule Editor: Task

9) IF complexity average AND laborintensity aver-
age AND novelty rare AND priority non-critical AND de-
veloper Middle AND employment low TO result success-
ful

10) IF complexity average AND laborintensity aver-
age AND novelty rare AND priority non-critical AND de-
veloper Middle And employment high TO result satisfac-
tory

To create the fuzzy inference system, the Fuzzy
Logic Toolbox in Matlab was employed. In Matlab, there
are five primary graphical interface tools available: editors
for fuzzy inference, membership functions, inference
rules, and tools for viewing rules and the inference surface.
They interact with one another, so changes in one lead to
changes in the others [14].

Using the FIS Editor utility, we set the following pa-
rameters for the fuzzy inference system: type - Mamdani,
methods of aggregation, accumulation, and defuzzifica-
tion, as well as all the inputs and outputs of the fuzzy sys-
tem.

Membership functions for variables were established
in the corresponding windows. For example, for the vari-
able "Task Complexity,” a trapezoidal membership func-
tion was chosen with specification for each member.
Other variables were defined similarly.

The final step in creating the system was to determine
a set of rules that establish the relationship between input
variables and outputs (Figure 4).

- o N

53. If (complexity is higt) and (laborintensity is average) and (novelty is new) and (priority is critical) and (de A |
54, If (complexity is higt) and (laborintensity is average) and (novelty is rare) and (priority is non-critical) anc

55. If (complexity is higt) and (laborintensity is average) and (novelty is rare) and (priority is non-critical) anc

$6. If (complexity is higt) and (laborintensity is average) and (novelty is rare) and (priority is urgent) and (de

57. If (complexity is higt) and (laborintensity is average) and (novelty is rare) and (priority is urgent) and (de

$8. If (complexity is higt) and (laborintensity is average) and (novelty is typical) and (priority is urgent)and (.|
59. If (complexity is higt) and (laborintensity is average) and (novelty is typical) and (priority is urgent) and (

60. If (complexity is higt) and (laborintensity is average) and (novelty is typical) and (priority is critical) and (

61. If (complexity is higt) and (laborintensity is average) and (novelty is typical) and (priority is critical) and ( v

> >
and and
developer is emplo
Middle average
Senior |high
none very_hi
none
St 1
[ ] not || not
- Connection -  Weight:
(Jor
(®) and 1 Delete rule Add rule | Change rule I << | E}]I
The rule is added Help I Close I

Fig. 4 — Expert rule base establishing the relationship between input variables and outputs.

The rule visualization tool allows showcasing the fuzzy inference process and obtaining the result (Figure 5).



14

Sciences of Europe # 128, (2023)

File Edit View Options

complexity = 3laborintensity = 16 novelty =2

Rule Viewer: Task

priority = 2

Y

developer = 4 employment=4 resuft=4.92

1l ] Lol ] | O IR |

-

] . [ 1

< [ ] ]
4 ‘ S
50 N — .
6 [ < S S
c R = E =
8= 2N — S <
s s , - ‘
10 : »
11 1 #ﬁ e ——— '== % -
12$ ~ =t = = ==
1A= ZIs % Z
14 oy =N >
150~ ZIs ﬁ ; = (=S
16 . Z 1S s o
17 ~ PN 1z Y
18 | | = | Z 1 = | |
19 = e —— == e —
%? = ZIS ) S £ P
= Zis z = ﬁ =~ === =
o W Zis = ] '5'#\ =
i s P N - 2= 5* -
24 ~ 2 PR AN
27 : 7_# 1=#‘ == : e %
282~ 7 > %[ ~ AN
Gt = — ==
Input: |13 1622} 4 Plot points: 104 Move:  jeft I right | downl up I

Opened system Task, 81 rules

Hep | Ciose |

Fig. 5 — Rule visualization window.

The main window of this tool includes multiple
smaller windows, arranged in a matrix format. The num-
ber of rows corresponds to the number of rules, and the
columns correspond to the number of input and output
variables. Each window displays the relevant membership
function, its level, and contribution to the overall result
[14]. To analyze the efficiency of task execution by devel-
opers, values of input variables are entered, and the result
is displayed in the opposite corner. The system also offers
the possibility to visualize the inference surface depending
on two input parameters.

The assessment of the efficiency of executing each
individual task is personal. The fuzzy modeling method-
ology will assist the project manager in identifying the
positive and negative aspects of resolving a task when as-
signed to a specific performer and making necessary ad-
justments to their decision.

CONCLUSIONS

The analysis of the IT project management process
overall, and the task execution process in particular, re-
vealed the presence of uncertainties, poorly structured,
and subjective data, hindering the achievement of the de-
sired final result. The proposed fuzzy model for task man-
agement is flexible, meaning project managers can incor-
porate new input parameters specific to a certain IT pro-
ject. This will only alter the number of rules while
preserving the logic of the model.

The practical value of the obtained results lies in the
fact that applying the mathematical tools of fuzzy logic
will allow the project manager to work with parameters
expressed in qualitative categories, without resorting to

average indicators. This, in the end, will reduce the sub-
jectivity of the decisions made.
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ABSTRACT

The modern Ukrainian tourist market of services with its inherent unstable micro- and macro-environment
forces the managers of enterprises of the hospitality industry to form real prospective opportunities of enterprises,
that is, to determine the potential. For successful management, enterprises in the hospitality industry need to
balance their capabilities and potential. This will improve competitors' positions on the market and increase the
competitiveness of services.

It is worth noting that the level of development of the hospitality industry is an individual business card of
any country in the international tourist space and is an indicator of the socio-economic and cultural development
of the state. That is why the development of hospitality industry enterprises is an important component of the

process of integration of the Ukrainian tourism business into the European market.
Keywords: hospitality industry enterprises, activity modelling, strategic modelling, tourist market,

international tourism.

Formulation of the problem.

The current crisis conditions that have developed
in Ukraine complicate the functioning of hospitality in-
dustry enterprises on the service market, create the need
for the introduction of innovative approaches to the for-
mation of a mechanism for managing the development
of these enterprises. Such market conditions require
modern models of planning and development of hospi-
tality industry enterprises. The practical implementa-
tion of economic-mathematical modelling is able to en-
sure the stable development of the tourist market, the
creation of favourable conditions for the formation of a
high-quality tourist product.

Analysis of recent research and publications.

A. Chandler, K. Andrews, and V. Ansoff are world
leaders in business planning. Some problems of the de-
velopment of hospitality industry enterprises were ana-
lysed in the studies of G. Androschuk, G. Munin, J.
Stanworth, T. Stepanova, and other scientists. Scien-
tific studies show that the leaders of the global hospi-
tality industry are the USA, France, Italy, Spain, and
Germany.

Various aspects of the functioning and develop-
ment of hospitality industry enterprises are considered
in the works of G.O. Voroshilova, L. P. Dyadechko, O.
M. Kalchenko, O. O. Lyubitseva, E. V. Pankova, V. I.
Stafiychuk, M. P. Malska, N. V. Antonyuk, N. M.
Ganych, I. V. Svida, Yu. A. Semenova, A. A. Demina,
T. I. Tkachenko, A. M. Tramova, B. V. Shupik.

The purpose of the work.

The economic and mathematical modelling of the
development of hospitality industry enterprises in mod-
ern conditions with the aim of increasing competitive
advantages in the service market is considered.

Results.

The hospitality industry is one of the main compo-
nents of the economy of Ukraine. In today's conditions,
the service sector, like any other, is constantly trans-
formed under the influence of globalization and inte-
gration of processes. Thus, the effective functioning of
the hospitality industry is an indicator of positive
changes in the state's economy, an important prerequi-
site for the intensification of international relations and
the country's integration into the world community [1].

The modern informational development of society
is undergoing innovation-technological, oriented trans-
formations, in particular, this applies to the service sec-
tor. The main goal of these transformations is primarily
convenience, accessibility, mobility, awareness and
good relations with its customers.

Monitoring and analysis of the global experience
of hospitality industry enterprises demonstrates a con-
stant increase in the popularity of this business sector
and causes an increase in the harshness of survival con-
ditions. This situation forces institutions to constantly
turn to innovative technological developments in order
to maintain competitiveness in the market, fight for the
loyalty of the guest, improve the quality of service, and
also expand the range of services provided.

Constantly growing competition in the service
market requires special uniqueness and individuality
from service companies. It is the innovative approach
to the introduction of the latest information develop-
ments in the activities of hospitality industry enter-
prises that is a necessary condition for their effective
functioning. The introduction of new information ser-
vices and products will contribute to the effective use
of all opportunities for quality service and maximizing
the potential of the hospitality industry.
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The introduction of the latest information technol-
ogies in the development of production or in the man-
agement of enterprises of the hospitality industry
makes it possible to significantly increase the effi-
ciency and effectiveness of work, through best prac-
tices, management methods or scientific knowledge.
The advantage in terms of relevance is given to infor-
mation technologies, since their use is a necessary con-
dition for the functioning of any modern means of ac-
commaodation or catering enterprise, ensuring accuracy,
efficiency, high speed of processing and transmission
of information [3].

To ensure leadership and obtain competitive ad-
vantages in the market of hotel and restaurant services,
it is necessary to use computer networks, Internet tech-
nologies, end-to-end automation of all business pro-
cesses [4].

Innovative activity is an important means of main-
taining the level of competitiveness of any economic
system [2, 4]. However, the implementation of infor-
mation innovations in the practice of hospitality indus-
try enterprises faces a number of factors, such as the
risk of loss of capital investments, lack of experience
with the introduction of innovations, lack of stimulation
of innovations by the state, limited financial resources
of entrepreneurs, high cost of innovative developments,
etc. [5].

Online services are the main area where infor-
mation technology advances are transforming the hos-
pitality industry and bringing customer service to a
qualitatively new level. The use of information technol-
ogies for processing and transmitting information at en-
terprises in the service sector allows creating an inno-
vative and adapted to modern conditions tourism prod-
uct, which aims to increase competitiveness and,
accordingly, increase the rate of expected profitability.

Specialists of the modern information sphere are
sure that no company in the hospitality industry can do
without the use of computer systems in today's condi-
tions. Increasing the value of information as a product
determines the progressive development of the infor-
mation services industry in the hotel and restaurant in-
dustry. Ensuring a high level of guest service at enter-
prises of the hospitality industry in modern conditions
cannot be achieved without the use of innovative tech-
nologies that involve the automation of many pro-
cesses, electronic reservation, and the introduction of
technologies that improve the quality of service while
reducing staff [3].

The constantly progressive development of mod-
ern information technologies led to the emergence of
completely new integrated computer management sys-
tems for enterprises in the hospitality industry. Today,
systems based on the application of networks of per-
sonal computers and mini-computers with a developed
interface are widely used [2]. This information flow
makes it possible to exchange information.

One of the newest information technologies of to-
day is SMM - the most popular type of promotion and
trade of tourist products through social networks. It
does not require large costs, is effective in use and easy
to master for the personnel of service enterprises. Its

main goal is to create individuality, recognition, brand-
ing of the enterprise; increasing interest in the services
provided, facilitating communication with clients, ex-
panding the client base and potential opportunities of
the enterprise.

Promotion of hotel and restaurant services in so-
cial networks is necessary in order to find potential
guests and increase the loyalty of regular customers. In
other words, a good service social media profile should
attract guests visually: good photos of food, videos of
events, photos of staff and guests. Also, social networks
are the latest platform for advertising mailings and in-
tegrations. Such advertising activity allows you to sig-
nificantly save the budget and get a more effective re-
sult.

Businesses in the hospitality industry need SMM
for the following purposes:

- to form a brand image;

- attract new customers;

- inform and maintain communication with guests;

- collect reviews.

Today, many enterprises of the hospitality indus-
try have their profiles on such social networks as "In-
stagram” and "Facebook". This requires constant ef-
forts to maintain a correct profile, update information
and promote on online platforms. Also, these profiles
provide an opportunity to quickly react to market
changes:

- brand promotion;

- increasing the loyalty and popularity of the prod-
uct/service;

- order service online;

- responding to feedback and suggestions;

- conducting raffles or quizzes with the aim of at-
tracting new users of services (giveaway);

- increase in website traffic;

- providing services in compliance with quarantine
requirements (ordering food online, food boxes, book-
ing tickets, reserving tables in a restaurant, etc.).

The goods of service enterprises in SMM are the
same services and goods that are presented in ordinary
marketing. But it is Internet marketing that helps pro-
mote products, analyse the demand and supply of com-
petitors, and in some cases test the product [3]. This
type of marketing is a modern and extremely effective
communication tool of a hotel or restaurant because the
page/site has an optimal structure, all sections contain
only relevant information that is constantly updated [6].

This type of information innovation had no effect
on the price change. And the choice of products or ser-
vices has become easier and more accessible for con-
sumers. Social Media Marketing makes it possible to
choose the target audience in a more targeted manner,
to choose relevant platforms where exactly this audi-
ence is represented to a greater extent. Due to high de-
velopment rates, hospitality industry enterprises that
have profiles in social networks are less sensitive to the
crisis.

SMM first of all requires the latest knowledge and
skills to work on online platforms. So, to promote a ho-
tel or restaurant page in social networks, you need the
following: determine the target audience, choose the
appropriate social network, draw up a content plan, etc.
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To draw up a content plan, you must first determine
what potential consumers of hotel and restaurant ser-
vices need to know, and then divide the content into
categories and formats. After the rubrics are formed, it
is worth starting to develop the content plan of the en-
terprise. It can be laid out in calendar format or as a
table.

A restaurant's content plan shouldn't be limited to
just posts about food: posts can include information
about different types of food, ingredients, veganism, fa-
vourite foods, even the features and history of the build-
ing in which the restaurant is located.

It is worth noting that the ever-increasing digitali-
zation of all processes, especially in the enterprises of
the hospitality industry, is increasingly embracing the
digital environment, forming new boundaries of cus-
tomer experience. At the same time, the customer ex-
perience is understood as the whole set of emotions, im-
pressions and knowledge of the customer, which he re-
ceives at various points of contact (touchpoint) with the
enterprise of the hotel and restaurant business (both real
and virtual) [4].

SMM technologies at enterprises in the service
sector contribute to strengthening the emotional con-
nection with the client, increasing client orientation and
helping to overcome all modern crisis situations with
less losses. Online booking is one of the latest infor-
mation technologies that is being actively implemented
in the activities of hospitality industry enterprises. Most
service representatives now consider it necessary to
have an online booking option for customers. This ser-
vice requires qualitatively developed software: appro-
priate mobile applications and sites with a simple inter-
face [6].

Modern enterprises of the hospitality industry are
a complex of functional links. Taking into account the
ever-growing competition and the latest directions in
the field of service, the need to create conditions for
prompt and efficient work of personnel increases. The
solution to this problem is possible only through the im-
plementation of hotel automation systems, that is, the
introduction of Automated Management Systems
(ACS) by the hotel (in the English version - Property
Management System (PMS)) [3].

Automated management systems for hospitality
industry enterprises are a complex of integrated subsys-
tems that create an effective environment for the inter-
action of employees, clients and business partners -
travel agencies, corporate clients and tour operators [2,
6].

Today, the most common automated hotel systems
used in global practice are [1, 4]:

- Hotel management system (PMS - Property
Management System);

- Restaurant management system (Point Of Sales);

- Event management system (Sales & Catering);

- Telephone service system (Telephone Manage-
ment System);

- System of electronic keys (Key System);

- System of electronic minibars (Mini bar System);

- System of interactive television (Video Services
System);

- Energy management system (Energy Manage-
ment System);

- Credit Card Authorization System;

- Warehouse accounting and costing system (Food
& Beverage);

- Financial accounting system (Accounting Sys-
tem);

- Central Reservation System (Central Reserva-
tion System);

- Internet reservation system (Web Reservation
System);

- Personnel accounting system (Human Resource
System);

- Security System (Security System).

Virtually all Western hotel software vendors have
a version of their PMS specifically designed for remote
use. These systems are developed using Internet tech-
nologies: ASP (Application Server Provider) and "cli-
ent-server" based on SQL (Standard Query Language)
[2].

One of the most common ACS todays is the
Amadeus system. It was created in 1987 by the largest
European airlines Air France, Iberia, Lufthansa, SAS
and is one of the largest and most widespread reserva-
tion systems. The network center is located in Germany
(near Munich) and is connected to users all over the
world thanks to its own reliable, high-speed communi-
cation network. It allows travel agencies to offer a full
set of programs and the possibility of booking hotel
seats, which ensures that enterprises are more flexible
and productive in the modern service market [3].

Amadeus is now the leading computer reservation
system in Europe. As a result of the acquisition of the
System One reservation system in 1995, it is actively
advancing to the American market.

Amadeus provides a variety of services, including
cooperation with airlines, railway and ferry transporta-
tion, car rental, hotels, and also provides additional ser-
vices, such as tourist insurance, etc. Amadeus is used
by more than 30,000 travel agencies (more than
100,000 terminals), more than 400 airlines (more than
60,000 terminals).

More and more companies in the hospitality indus-
try are turning to Amadeus services. This system pro-
vides open access to online booking 24/7, 365 days a
year. The basic advantages of the Amadeus system are:

- saving time due to the openness and availability
of tourist, client and agency information;

- cost savings due to maximum efficiency as a re-
sult of stable operation and immediate confirmations;

- constant monitoring and control of the integrated
flexible system meets all the needs of the agency in the
work process;

- hourly updating of relevant information in real
time;

- increase in income due to a wide range of oppor-
tunities that ensure the satisfaction of the entire range
of customer orders [4].

Automated management systems of hospitality in-
dustry enterprises in today's conditions should not be
products that are aimed exclusively at internal pro-
cesses. It is important to ensure their relationship with
external sources. Among the main ones [3]:
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- payment systems - guests should be able to make
payments using all available methods, for which it is
necessary to install fiscal registers in the hotel;

- security and safety - we are talking about gaining
access to certain premises, control of visits by outsid-
ers;

- energy saving - hotel engineering systems and
equipment are connected to the general automation pro-
gram, this will save resources (for example, turning off
power to unoccupied rooms, setting the desired temper-
ature level depending on the presence or absence of a
guest in the room);

- GDS systems - if the establishment is registered
in them, then the internal automated hotel management
systems must transfer the changed data about the room
stock (occupied or free, price, etc.) to external global
platforms, which will avoid overbooking (using the
Channel Manager tool).

Modern service IT technologies are global reser-
vation systems and CRM systems [9]. They allow the
client to choose the most convenient accommodation
option for himself, taking into account all the ad-
vantages. The basis of CRM technology is the accumu-
lation of information about the client and the manage-
ment of this data. Customer databases make it possible
to study the hotel's target audience in detail, forecast the
demand for services, and conduct an effective market-
ing policy.

Conclusions. Therefore, the key basis for ensur-
ing competitiveness, constant development and in-
creasing the efficiency of the functioning of enterprises
of the hospitality industry in Ukraine is the introduction
of information technologies. This is cost-effective and
efficient, as they contribute to improving the service
process, reducing costs and generating additional in-
come.
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The article is devoted to the study of the development of eco-innovations in the hospitality industry. It is
proved that the greening of production activities at hospitality industry enterprises will not only contribute to im-
proving the quality of life of the population, effective integration into the local regional ecosystem, but also serve

as a source of competitive advantage.

It is substantiated that in order to restore and build the economy of the future and integrate into the global
political, economic and business community, Ukraine must already comply with the requirements of the «green
economyy, innovation, transparency and responsibility of business, and reduce the negative impact on the envi-

ronment and society.

It is determined that the defining concept of greening the economy is the transition to an energy-efficient,
resource-saving, innovative and socially inclusive development model based on an optimal balance between nat-
ural physical, and human capital, and involves the use of innovations, changing the value creation cycle through

the use of digital technologies.

Keywords: hospitality industry, eco-innovations, hotel industry, restaurant industry, greening of hospitality

enterprises, eco-trends.

Statement of the problem. The eco-innovative
development of hospitality industry enterprises is the
most popular direction for effective functioning at the
present stage of management. After all, eco-innova-
tions serve as a means of ensuring the efficient use of
natural resources, reducing the environmental burden
on the environment and a lever for the use of additional
sources of value creation.

The introduction of environmental «green» inno-
vations in accommodation and catering facilities helps
to increase their competitiveness in the tourism market
and demonstrates the existence of a socially responsible
economic and production policy as part of a hotel or
restaurant brand, which is an important factor in shap-
ing consumer choice for the modern generation. In ad-
dition, the greening of production activities in the hos-
pitality sector will not only contribute to improving the
quality of life of the population, effective integration
into the local regional ecosystem, but also serves as a
source of competitive advantages for hotel and restau-
rant enterprises, which is extremely important in to-
day's environment of instability.

Analysis of recent research and publications.
Many foreign and domestic scientists have studied the
development and implementation of innovations and
eco-innovations. In particular, 1. Ansoff, J. K. Gal-
braith, K. Oppenlander, B. Santo, P. Drucker, J.
Schumpeter, N. Andreeva, I. Bystriakov, O. Veklych,

V. Dzhindzhoyan, I. Sokyrnyk, I. Oshchypok, and
many others.

However, further research is needed on the issues
of effective and rational implementation of eco-innova-
tions in the hospitality industry, which will be aimed at
the economic growth of Ukraine, because today in
Ukraine there is an increase in environmental threats,
while the threats are systemic and should be consid-
ered, first of all, as a threat to national security in the
environmental sphere.

Identification of previously unresolved parts of
the overall problem. To date not enough attention has
been paid to the study of the development of eco-inno-
vations in the hospitality industry during crises caused
by various situations, including pandemics, war, etc.

Formulation of the objectives of the article
(statement of the task). The purpose of the article is to
theoretically substantiate the main tools for introducing
eco-innovations in the hospitality industry and their
special role in providing a win-win solution to improve
competitiveness, business sustainability and sustaina-
ble development of the country.

Summary of the main research material. Ac-
cording to certain approaches, eco-innovations serve as
a means of ensuring the efficient use of natural re-
sources, reducing the environmental burden on the en-
vironment and a lever for engaging additional sources
of value creation, increasing business competitiveness,


https://doi.org/10.5281/zenodo.10081879

Sciences of Europe # 128, (2023)

21

and expanding productive employment. They provide
win-win solutions for improving economic competi-
tiveness and business sustainability, as they start at the
level of business entities' strategy and have an impact
beyond them in the supply chain and value chain.

The Organization for Economic Cooperation and
Development (OECD) in Europe defines eco-innova-
tion «as the creation or introduction of new or or signif-
icantly improved products (goods and services), pro-
cesses, methods marketing methods, organizational
structures and institutional arrangements that - with or
without intentionally or unintentionally - lead to an im-
provement of the environment compared to relevant al-
ternatives» [8].

The European Commission defines eco-innova-
tion as any form of innovation that aims at or results in
significant and demonstrable progress towards achiev-
ing sustainable development goals by reducing envi-
ronmental impact, increasing resilience to environmen-
tal stress, or achieving more efficient and responsible
use of natural resources [2].

The United Nations Environment Programme
(UNEP) defines eco-innovations from the standpoint
business, namely:... «is the development and applica-
tion of a business model formed a new business strat-
egy that incorporates sustainability into all business
transactions that based on life cycle thinking and col-
laboration with partners value chain»[5].

With certain approaches, eco-innovations serve as
a means of ensuring efficient use of natural resources,
reduction of ecological environmental load and lever
for use of additional sources value creation, business
competitiveness enhancement, expansion productive
employment.

Eco-innovations lead to complex solutions aimed
at reducing expenditure of resources and energy, while

improving the quality of products and services. How-
ever, in terms of load characteristics, they can to change
quite significantly.

This is best reflected in the expected results impact
of eco-innovations on the economy, natural environ-
ment, society and stages of value addition in global
value chains.

Attracting eco-innovations increases the level of
greening of business, which carries one of the main
goals of the concept of sustainable development.
Achieving mass implementation of environmentally
oriented innovations requires real sources of funding.

So, for Ukraine to enter the sustainable path of
economic development, it is necessary to critically an-
alyze the backlog of policy gaps and clearly identify the
activators of the movement towards the 2030 Sustaina-
ble Development Goals (SDGs).

One of the activators of the movement towards the
SDGs is also the development of hotel and restaurant
business. After all, we all know that the enterprises of
the hospitality industry, namely the hotel and restaurant
industries, are colossal consumers of energy and water
on a global scale, and their impact on the environment
is hidden due to the fact that it is usually perceived as a
separate sector of the service sector, and not as interre-
lated components of a single complex, the main task of
which is to meet the ever-growing needs of tourists.

In new tourist regions, projects are often imple-
mented for the construction of large hotel and restau-
rant complexes that produce waste and pollution in vol-
umes that local communities cannot cope with. Exces-
sive consumption of energy, water, fuel by tourists
often takes these resources from the local population
(Table 1).

Table 1.

The main causes and consequences of the negative impact of the hotel and restaurant sector and tourism on the
environment

Type of impact

Sources of pollution

Environmental impact

Water pollution, reduction of

Water use Household drains
water resources
Energy use Imperfect heating systems Air pollution, climate imbalance
Excessive building, trampling, unor- Changes in soil structure, in-
Use of soils ganized rest near accommodation and | crease in their density, soil deg-

catering

radation

Using the aesthetic value of
landscapes

Spontaneous development of an over-
night base in the private sector

Visual contamination, deteriora-
tion of aesthetic value

Clogging of the area around the
accommodation and food facili-
ties

Excessive number of visitors

Threat to living and inanimate
nature

Therefore, today the greening of enterprises of the
hospitality industry plays a key role in ensuring the sus-
tainable development of the economy of the country
and the region.

The essence of greening is to minimize the nega-
tive impact of tourism on the environment due to the
consumption of a significant amount of traditional en-
ergy resources. In accordance with the concepts of sus-
tainable development, it is worth highlighting the basic

principles on the basis of which environmental activi-
ties in the hotel and restaurant business should be
based:

1. Minimal environmental impact. Conservation
and sustainable use of natural, social and cultural re-
sources.

2. Minimal influence and respect for local cul-
tures.

3. Increase of economic advantages and assistance
for balanced economic development of the area.

4. Increased benefits for tourists.
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5. Increasing environmental awareness in the pop-
ulation [4].

The greening of the hotel and restaurant business
should concern absolutely all its spheres of activity. To-
day, the concept of so-called ecological hotels and res-
taurants is extremely popular in the world. Such insti-
tutions try to preserve the health of guests, rationally
use natural resources and position themselves as re-
sponsible for the impact of the enterprise on the envi-
ronment.

Leading experts in the hospitality industry note
that, in accordance with global trends, preference will
be given to environmental trends. Although now many
of the world's famous hotel and restaurant chains have
their own specialist in ecology.

Environmental issues are prominent in the activi-
ties of the International Hotel Association (IHA).
Within the framework of the IGA, the IHEI Foundation
(International Hotel Environmental Initiative) has been
created, the main task of which is to collect and dissem-
inate information on environmental issues related to the
hotel industry.

The Foundation has prepared textbooks and CDs,
training seminars on ecology are organized in the tour-
ism industry, as well as annual competitions for the best
management methods that are developed and used by
the hotel and restaurant sector in order to improve the
environmental situation.

Eleven major international hotel chains included
in the fund have already saved significant funds as a
result of the measures taken. For example, InterConti-
nental has saved £10 million over the past 10 years, in-
stalled furniture and accessories from biological mate-
rials in rooms that can be recycled and used again.

In developed countries, the concept of an ecologi-
cal hotel was formed, which is a qualitatively thought-
out system of comfortable life in harmony with the out-
side world. It is a system of conceptually new view in
the development of accommodation facilities, which al-
lows both to take care of nature and significantly reduce
production costs. Despite the fact that the concept is at
the stage of formation, it is already possible to distin-
guish a number of features of an ecological hotel.

First of all, it is a well-thought-out system of re-
source and energy saving, including strict standards of
resource saving and widespread use of alternative en-
ergy sources. This feature is primarily associated with
the insufficient resource availability of developed
countries and active policies aimed at stimulating en-
ergy conservation. Many hotels use solar energy both
direct heating of water and obtaining electric energy.
Studies have shown that thanks to the use of new envi-
ronmental methods of work (for example, solar heating
of water) and small investments in hotels and restau-
rants, it is possible to reduce electricity consumption by
10-25%, and water consumption by 30%.

«Green» hotels try to minimize chemicals, espe-
cially hard to clean. In cleaning and sewerage systems,
priority is given to advanced methods using bacteria
that decompose dirt and waste. In cleaning agents, chlo-
rine-containing compounds are limited as allergenic
and adversely affecting the environment. Detergents
and washing powders are also chosen «most spared»,

but, of course, they can provide a «hotel» cleanliness
class.

Competent disposal is one of the main priorities.
Solid waste should not enter the surrounding nature, so
the garbage is sorted, pressed and removed. Liquid
waste is either placed in special containers and taken
out, or cleaned. The most advanced eco-hotels are mov-
ing towards attempts to build completely closed sys-
tems where water and air could be regenerated, which
would allow the construction of such hotels within spe-
cially protected natural areas.

Most eco-hotels are located in unique natural com-
plexes - on the shores of the cleanest lakes, rivers, in
reserves and protected areas. This, on the one hand, is
due to the fact that such places attract people who care
about the fate of nature. and, on the other hand, such a
complex minimally harms the surrounding nature,
which allows it to be preserved in pristine beauty. The
construction of an ordinary non-ecological hotel is lim-
ited by the requirements for the preservation of the nat-
ural environment and is often prohibited.

High requirements in such hotels impose and ca-
tering. Most eco-hotels try to use organic food of or-
ganic standards. In the simplest case, these are environ-
mentally friendly products of local manufacturers, in
more advanced products that have passed special strict
control of European or American certification organi-
zations. Water quality is also important. A real hotel in
the ideology of «eco» should carefully monitor the
composition of the water it uses.

There are no special requirements for the internal
design of such hotels, but they are usually made in nat-
ural materials and shades. The main colors are white,
earth colors, green, gray, often red and orange are used
as additional.

Bed linen uses pure cotton grown without the use
of pesticides and herbicides. Another ultra-modern
trend is the use of recycled materials in the design.

Many eco-friendly hotels in connection with en-
ergy savings, refuse computers and televisions. This is
not only savings, but above all an attempt to distract
guests from the hustle and bustle and bring them closer
to a peaceful and relaxing holiday in the bosom of na-
ture.

As for the enterprises of the restaurant industry,
the ecological style fits perfectly into the restaurant in
rooms of different shapes and sizes. It perfectly empha-
sizes any concepts - from healthy eating to sophisti-
cated seafood dishes. This design allows you to create
the most comfortable and very stylish atmosphere. It's
nice to eat, relax, communicate.

In the restaurant space, eco-design has the follow-
ing features:

1. The use of a large number of natural materials.
Various breeds of natural wood, various types of stone,
ceramics, etc. are actively used in eco-style. You can
also attract materials created from recycled materials.

2. The color scheme is natural and calm. In such
restaurants there are no acid-bright details. The main
colors of the ecological style are different shades of
brown, gray, natural green, blue. In general, everything
that can be found in wildlife is suitable. But it is neces-
sary to observe the measure.
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3. Landscaping as the main decoration. Living
plants in eco-style are an obligatory part of the interior.
In restaurants it can be plants in pots, house trees, ver-
tical gardening and even open green terraces. You can
complement the picture with small flowers on each ta-
ble.

4. Nice soft lighting. Ecological style does not
withstand bright white all-encompassing light. Its op-
tion is soft yellow or natural light. Original lamps and
sconces are used as lighting tools.

Modern technology also fits perfectly into the con-
cept of eco. All energy-saving technologies become the
decoration of the restaurant in this style. It is also al-
lowed to combine features from other styles - loft,
modernism, etc.

Thus, the main difference between eco-hotel and
eco-restaurant is the ideology of proximity of man and
nature, which is built on this basis, it is a complex sys-
tem of measures aimed at reducing the impact of an-
thropogenic activity on the environment.

In accordance with international standards, the en-
vironmental impact of collective accommodation and
catering facilities is assessed in the following areas:

1. Air: smell (production and consumption of elec-
tricity and heat, cooking, transport used by tourists and
staff).

2. Water: water supply, water consumption (in the
kitchen, when cleaning, in the sauna, rooms, when
providing tourist services).

3. Soil and groundwater: protection of groundwa-
ter (in the provision of tourism services, waste dis-
posal).

4. Noise: composition and noise level (in the place
of rest, in the provision of tourist services).

5. Visual actions: territory; the surrounding area;
landscape; buildings; marketing; waste; travel services.

6. Food and its quality.

The basis for creating an «ecological» hotel is the
desire to make the most of natural resources and natural
materials in order not to pollute the atmosphere.

Compliance of hotels with the requirements is
confirmed by certification and assignment of certain
characters. In 1991 The International Association for
Standardization (ISO) has created the environmental
management standard 1SO 14001 (EMS).

In order to comply with it, the organization is
obliged to confirm that it has a special environmental
policy. The 1SO 14001 standard is the minimum that
every enterprise must adhere to in order to negate the
harm to the environment. In a number of countries, in
addition to 1ISO 14001, their own standards were cre-
ated, for example, in the UK - BS 7750 Specification
for Environmental Management Systems, in Canada -
CAN/CSA Z750-94: Guidelines for an Environmental
Management System, in European Union - EMAS.

For certification of eco-hotels there is also an au-
thoritative system «Leadership in energy and environ-
mental designy». Only environmentally friendly build-
ings can receive LEED certification. The objective,
well-known worldwide LEED rating relies on energy
and water savings, as well as environmentally friendly
raw materials. LEED - energy saving and environmen-
tal protection system using solar panels.

There are a number of organizations in the world
that are engaged in the development and implementa-
tion of environmental management systems.

British Airways Holidays (BAH) is one of the
largest air carriers and tour operators in the world. The
company regularly monitors hotels in the Caribbean
and provides all possible assistance to accommodation
facilities with good environmental management. In ad-
dition, its employees observe how this management
technology is suitable for the hotel industry. The work
of the VAN related to the preparation of criteria for eco-
management was the first attempt to create require-
ments common to all hotels so that the traveler could
immediately understand the level of service and quality
of services he could expect.

Certification for Sustainable Tourism (CST) is one
of the leading and most successful ecotourism compa-
nies in the western hemisphere. She managed to create
her own market by developing a state program of envi-
ronmental management and its active dissemination.
Despite the fact that it is focused on the tourism indus-
try as a whole, mainly hotels are certified. In order to
obtain an eco-quality mark, the hotel must minimize its
environmental damage, and experts assess the socio-
economic effect of the enterprise's work in a particular
region, conduct interviews with guests and manage-
ment. Each criterion defines a set of actions, and the
system as a whole turns out to be comprehensive.

Green Globe is a British company that actively
promotes and implements ecotourism, operates in more
than 50 countries, a full member of the UN Tourism
Organization and the World Tourism and Travel Coun-
cil. The criteria for obtaining certification include basic
standard requirements for reducing waste, saving elec-
tricity, introducing an environmental management sys-
tem, social and cultural development, reducing risks,
assessing the relationship between the geographical lo-
cation of a hotel or resort and its impact on the environ-
ment.

Green Key (Denmark) develops certification pro-
grams for catering services of hotels, hostels, congress
centers, rest houses. Eco-labeling of this company was
awarded to 2700 hotels and other institutions in 56
countries. Before receiving the eco-sign, the company
must establish standards for water consumption and
saving, introduce a system for reusing resources, and
begin to purchase environmentally friendly organic
products.

Strict requirements are put forward for nutrition.
The menu should have at least two organic products, at
least one low-fat snack and one low-fat main dish. In
addition, there are criteria for lighting, ventilation,
work with the disabled, irrigation systems, garbage col-
lection. The organisation now has 97 members, includ-
ing the Radisson SAS network.

Touristik Union International (TUI) - leading tour
operator in Germany with more than five million cus-
tomer base, one of the first in the country began to pro-
mote the principles of environmental responsibility in
the tourism industry. Among its members are more than
7,000 hotels worldwide.

BREEAM (Building Research Establishment En-
vironmental Assessment Method) or «Environmental
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Performance Assessment Method from the Building
Research Institute», UK). BREEAM was the first
standard for assessing the environmental friendliness of
real estate.

The international ISO standard is 14001 quite
strict, now a number of hotels in Western Europe are
certified - in Germany, Portugal and Sweden, in partic-
ular, Forum Hotels, Intercontinental Hotels, Lusotur
Golfes, Renaissance, Sanga Saby Kurs, Konference
Cur enter, and in Southeast Asia (Hong Kong and Mau-
ritius) it is Island Shangrila-La Hotel, Kowloon Shan-
grila-La Hotel, Labourdonnais Waterfront Hotel [12].

Ukrainian enterprises are just beginning to chase
the ecological future and every day face a lot of obsta-
cles: difficulties in legislation, high prices for imported
green technologies, lack of mass sorting and corre-
sponding waste processing plants. Of course, the situa-
tion is improving every year, more and more people and
enterprises are beginning to take care of the state of the
ecosystem, so it is very important to catch up every day
and break down stereotypical thinking. Therefore, after
analyzing the state of affairs in the hotel and restaurant
industry, it is possible to determine the TOP of world
eco-initiatives that Ukrainian hospitality industry enter-
prises can use today.

1. Solid waste recycling.

Incredibly, but true - sorting is the first step to-
wards sustainability. In developed countries, this is al-
ready a normal practice not only in enterprises, but also
in everyday life. The answer is that there are not enough
enterprises in Ukraine where it is possible to recycle
paper, plastic, glass, etc. However, the more high-qual-
ity sorted material, the sooner the corresponding enter-
prises appear that will not only take care of the environ-
ment, but also bring profit to the owners.

It is worth recalling shocking figures - ordinary of-
fice paper decomposes within two years, cans -10
years, foil and batteries - more than 100 years, plastic
bottles - 180-200 years, aluminum cans - 500 years and
glass for 1000 years. These figures are already a good
reason for sorting, and hotels and restaurants as large
complexes, through which thousands of people pass
every year, have great leverage. Among the trending in-
itiatives, we can note the replacement of plastic key
cards from the numbers with paper and wooden coun-
terparts, which in fact are not only «green», but also
aesthetically pleasing.

2. Ecological cosmetic and chemical products.
Many hotels in Ukraine equip rooms with cosmetics,
and also use many chemicals for cleaning and washing
clothes. Therefore, hotels have the right to choose high-
quality eco-friendly cosmetic products for their guests.
There are many brands that do not use sulfates, which
not only pollute water, but also adversely affect the skin
of people. Ideally, you should also pay attention to
whether the products are tested on animals. To reduce
the use of washing powders and water, many hotels in
Ukraine already put information cards so that guests
themselves regulate the need to change bed linen and
towels. In this properly constructed communication
with the guest is the real key to success.

3. Responsible attitude to the quality of food and
its appropriate disposal. One element of sustainability

is the support of local brands, which in the hotel and
restaurant industry is reflected in collaboration with
food and drink suppliers. In general, the food industry
in Ukraine is developed and you can buy almost any
product locally, except for certain delicacies (red and
black caviar, seafood, some varieties of meat). But at
this point it is worth emphasizing the correct disposal.
Composting is not common in Ukraine, but in hotels
and restaurants it is one of the best investments in the
processing of organic waste. Compost tanks exist in
different sizes, are sealed and provide processing of or-
ganic garbage of plant and animal origin. Also, together
with organic matter, paper napkins can be recycled. The
cost in Ukraine - from 2000 hryvnia and above, depend-
ing on the manufacturer and size.

4. Energy-saving technologies. They are also pub-
licly available in Ukraine, so their implementation is
quite acceptable. First, the automatic switching on of
light in the premises not only reduces the electricity
bill, but also is a manifestation of the careful use of re-
sources. Also, the installation of solar panels, especially
in the southern regions of the country, has long been an
economically justified investment.

5. Attitude of guests to eco-initiatives. Without the
support of guests, any enterprise of the hospitality in-
dustry will never be 100% environmentally friendly.
Communication and interaction of staff is a key point
in the work of any hotel. Nowadays, there is a wide-
spread practice of «paperless guest» in the world - re-
ducing the use of paper per guest by introducing elec-
tronic signatures on registration cards, sending invoices
to e-mail instead of a printed copy and providing all the
necessary information through mobile applications,
sites and e-mail.

The attitude of guests to food consumption is
changing - at the all-inclusive resorts they actively pro-
mote taking as much food as you can really eat. No, not
because it's a pity or the hotel wants to save, it's just
hard to imagine how much waste remains after the hotel
for 200 rooms, working on a buffet system. Sometimes
this figure reaches 500 kg of organic waste per day. In
addition, hotels come up with new features with the
provision of clean water to guests - coolers on the
floors, glass bottles that are filled again, etc. The main
thing is to have creativity and meet the requirements of
your customers.

Thus, the inclusion of environmental aspects in the
development of hotel and restaurant services is simul-
taneously associated with several trends. On the one
hand, there is an increase in customer demand for ser-
vice. This is manifested because the level of education
has increased significantly, and tourists every year
more and more enrich their knowledge about the envi-
ronment, care, which has become a fashion trend.

The results of numerous studies and surveys have
shown that residents of developed countries tend to pre-
fer hotels that care about the environment and natural
resources. Moreover, 70% of tourists are willing to pay
$150 more for a two-week stay in a hotel where envi-
ronmental standards are observed.

On the other hand, entrepreneurs are aware that
environmental issues can provide a competitive ad-
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vantage over the service market. The introduction of re-
source-saving technologies will reduce costs and, ac-
cordingly, increase the profit of enterprises.

The emergence of new accommodation facilities
significantly increases the attractiveness of the tourist
destination and increases the flow of tourists. The qual-
ity of service and additional services when placing de-
pend on such aspects of tourism as a high score of the
organization of recreation and leisure of tourists in a
particular country, as well as overall satisfaction with
the journey.

In Ukraine, there is a demand for ecological means
of accommodation and maintenance, but there are dif-
ferent visions in the definitions of the concept of «col-
lective means of placement of an ecological orienta-
tion». This is due to the lack of regulatory documents
in this area. It is necessary to develop recommendations
for improving the work of hotel and restaurant enter-
prises taking into account environmental factors and
stimulate their implementation in practice.

The trend for environmental friendliness is one of
the most popular today, and it penetrates deeper into all
spheres of human life. Residents of cities learn to use
less plastic, practice the principles of zero waste, with-
out producing new garbage, using things again, practice
the principle of ugly fruits, the trend to buy vegetables
and fruits of different shapes, or even not by kilograms,
but by the piece. Many, and not for vegetarian reasons,
refuse products of animal origin, milk, meat, fish in fa-
vor of plant analogues based on various types of leg-
umes, chickpeas, as well as other products of coconut,
almond, soy and oat milk.

Among entrepreneurs, ecotrends are also becom-
ing popular, as among city dwellers. The goals are com-
mon: firstly, to reduce the amount of waste, secondly,
to use resources more efficiently, thirdly, to reduce the
amount of plastic and its derivatives, and fourth, to fol-
low the trend.

Also in the restaurant business rationally relate to
the use of animal products, especially meat products.
«Noise to tail» (using the entire carcass of the animal
along with the insides, and not just a few fillet parts).
In the Chicken Kyiv restaurant, most dishes are pre-
pared from chicken, rationally using different parts for
different dishes.

An equally popular trend is local food (local foods
and -Delo.ua components), which means dishes pre-
pared on the basis of local components - vegetables,
fruits, fish and meat grown or caught within the same
country.

The same applies to alcoholic and non-alcoholic
beverages, the trend is to use local wine, beer, juices
and other local products. This trend is due to the fact
that less human resources, time, fuel are spent on the
cultivation, production, delivery of these goods than on
the delivery of goods from other countries or conti-
nents.

Now in fashion reusable dishes, its own contain-
ers, biodegradable tubes for drinks, as an alternative to
plastic. All this is the response of restaurateurs to cus-
tomer requests.

So many entrepreneurs offer a discount for a drink
of about 10% when it is poured into the visitor's con-
tainer. When it comes to disposable dishes, restaura-
teurs prefer containers made from recyclable materials.

Some establishments even serve dishes in edible
dishes. According to this principle, the restaurant
«Villa Alfold» in Uzhgorod works. Although to be
quite precise, the idea itself is not new - back in the 90s,
some Kyiv restaurants offered visitors borsch in a loaf
of bread.

Increasingly, there are analogues to plastic tubes
made of paper or other materials.

Another ecotrend, a proposal to sort garbage in
fast food establishments. For example, in Lviv at Bub-
ble Waffle, guests are offered to sort garbage for paper
or plastic waste on their own. Thus, the institution not
only pays attention to the problem of garbage, but also
stimulates guests to think about this at home.

Towards recovery and building the economy of
the future, integration into world political, economic
and business community Ukraine already has comply
with the requirements of the «green economy», innova-
tion, transparency and business responsibility, reducing
the negative impact on the environment and society etc.

The defining concept of greening the economy is
the transition to energy-efficient, resource-saving, in-
novative and socially inclusive development model
based on the optimal balance between natural, physical
and human capital, and involves the use of innovation
(information and communication, technological, envi-
ronmental, social, etc.) and changing the value cycle
through the application of digital technologies.

Modern business in the hospitality industry needs
innovative ideas that can withstand the latest challenges
of mankind (climate change; environmental pollution;
exhaustion of valuable natural resources; degradation
of ecosystems, etc.), and creates favorable conditions
for entrepreneurs who are ready to produce new value
through the implementation of eco-innovations. Now
for business it is not enough to use environmental ap-
proaches only to develop a new product or reduction of
production costs. It is also necessary to apply the latest
methods and tools to win the prestige and trust of soci-
ety.

The economic development of the country should
ideally be accompanied by sustainable use of natural
resources and waste management, support for biodiver-
sity, conservation of natural ecosystems and economic
use of natural resource potential. In these circum-
stances, state policy should be aimed at creating condi-
tions for increasing the competitiveness of the national
economy on the basis of eco-innovations as the basis of
dynamic development and reducing significant imbal-
ances between them in productivity and living stand-
ards.

Scaling of environmental innovations is not only a
modern trend of innovation and investment stage for
sustainable development of European countries, which
requires an increased sense of environmental awareness
of each subject of the market and normalized load on
the environment. This is a necessary impetus to create
conditions for effective stabilization of the level of de-
velopment of the EU countries and Ukraine.



26

Sciences of Europe # 128, (2023)

References

1. Adaptacziya k novoj innovaczionnoj realnosti:
trendy, tekhnologii, perspektivy [Adaptation to a new
innovative reality: trends, technologies, prospects].
Available at: https://www.rvc.ru/press-service/media-
review/rvk/155754 (accessed 25 September 2023) [in
Ukrainian].

2. Communication from the Commission to the
European Parliament, the Council, the European Eco-
nomic and Social Committee and the Committee of the
Regions. Innovation for a sustainable Future - The Eco-
innovation  Action Plan  (Eco-AP). Brussels,
15.12.2011. SEC, 2011, 1599 final. Available at:
http://ec.europa.eu/ www.unep.org (accessed 28 Sep-
tember 2023) [in Belgium].

3. Dzhyndzhoian, V. (2021), Modern innovative
technologies in tourism and hospitality manage-
ment. Efektyvna ekonomika, [Online], vol. 6, Availa-
ble at: http://www.econ-
omy.nayka.com.ua/?0p=1&z=8951
DOI: 10.32702/2307-2105-2021.6.5 (accessed 20 Sep-
tember 2023) [in Ukrainian].

4. Dmytruk O. Yu. Ekolohichnyi turyzm:
Suchasni kontseptsii menedzhmentu i marketynhu
[Ecological tourism: Modern concepts of management
and marketing]. K.: Alterpres, 2004. 192p. [in Ukrain-
ian].

5. Eco-Innovation: The UNEP Approach. Availa-
ble at: www.unep.org (accessed 28 September 2023)
[in Ukrainian].

6. Kyrnis N. (2017) Innovaciyi u sferi pidpryyem-
stv restorannogo gospodarstva, yaki nadayut kejteryn-
govi poslugy [Innovations in the field of catering busi-
nesses]. Ekonomiko-pravova paradygma rozvytku
suchasnogo suspilstva, no. 1. Available at: https://stud-
lib.org.ua/index.php/eprs/article/view/105/102  (ac-
cessed 20 September 2023) [in Ukrainian].

7. Osidach O. (2015) Metodychni osnovy formu-
vannya innovacijnyx biznes-modelej [Methodical ba-
ses of formation of innovative business models].
Visnyk Lvivskogo universytetu. Seriya: Ekonomichna,
vol. 52, pp. 127-134. [in Ukrainian].

8. OECD. 2009. Sustainable Manufacturing and
Eco-innovation: Towards a Green Economy. Paris:
OECD. Available at: https://ec.europa. eu/environ-
ment/ecoap/about-action-plan/etapprevious-action-
plan_en www.unep.org (accessed 28 September 2023)

9. Povorozniuk 1. (2021). Innovatsiini tekhnolohii
v restorannomu biznesi [Innovative technologies in the
restaurant business]. Ekonomika ta suspilstvo. 2021.
(30). Awvailable at: https://www.economyandsoci-
ety.in.ua/index.php/journal/article/view/619/593
https://doi.org/10.32782/2524-0072/2021-30-17
cessed 28 September 2023) [in Ukrainian].

10. Romanenko, O. and Yavorska, O. (2018), Fea-
tures of innovation in tourism and hospitality ser-
vice, Investytsiyi: praktyka ta dosvid, vol. 8, pp. 5-9.
[in Ukrainian].

11. Sokyrnyk L.V. (2019) Formuvannia ta reali-
zatsiia stratehii pidpryiemstv estorannoho hospo-
darstva v umovakh tsyfrovoi transformatsii ekonomiky
[Formation and implementation of strategies of restau-
rant enterprises in the conditions of digital transfor-
mation of economy]. Visnyk Khmelnytskoho natsion-
alnoho universytetu, no. 3, pp. 165-171. [in Ukrainian].

12. TOP eko-initsiatyv, yaki ukrainski hoteli
mozhut vykorystovuvaty vzhe sohodni [TOP eco-initi-
atives that Ukrainian hotels can use today]. Available
at: https://rubryka.com/article/eco-hotels/ (accessed 26
September 2023) [in Ukrainian].

13. Zavadynska O. (2018) Innovacijni texnologiyi
gospodaryuvannya v restorannomu biznesi [Innovative
management technologies in the restaurant business].
Restorannyj i gotelnyj konsaltyng. Innovaciyi, no. 2,
pp. 93-102. [in Ukrainian].

(ac-


https://www.rvc.ru/press-service/media-review/rvk/155754
https://www.rvc.ru/press-service/media-review/rvk/155754
http://ec.europa.eu/
http://www.unep.org/
http://www.unep.org/
http://www.unep.org/
https://www.economyandsociety.in.ua/index.php/journal/article/view/619/593
https://www.economyandsociety.in.ua/index.php/journal/article/view/619/593
https://doi.org/10.32782/2524-0072/2021-30-17
https://rubryka.com/article/eco-hotels/

Sciences of Europe # 128, (2023) 27

MEDICAL SCIENCES

NEW HORIZONS IN THE TREATMENT OF ACUTE HEART FAILURE: AN EFFICACY STUDY OF
LEVOSIMENDAN, EMPAGLIFLOZIN AND FUROSEMIDE

Kuat Sultan
Istinye University, Istanbul, Turkey
DOI: 10.5281/zenodo.10081888

ABSTRACT

This article analyses the impact of two pharmacological agents on the treatment of acute heart failure: levo-
simendan and empagliflozin. Levosimendan, which belongs to the group of "cardiac glycosides and non-glycoside
cardiotonic agents"”, is discussed in the context of its mechanisms of action, including increased sensitivity of
cardiomyocytes to calcium ions and effects on potassium channels. Empagliflozin, as an SGLT2 inhibitor, is re-
viewed in terms of its effects on metabolism and vascular function in patients with heart failure. In addition, the
article evaluates two methods of furosemide administration, continuous infusion and intermittent injection, high-
lighting their advantages and disadvantages. The study demonstrates the benefits of continuous infusion of furo-
semide in improving weight loss and BNP levels. A comparative analysis of furosemide prescription methods

provides information on how to choose the optimal method depending on the clinical context.
Keywords: acute heart failure, levosimendan, empagliflozin, furosemide, infusion methods.

Introduction:

Attention to the management of acute heart failure
is extremely important as this condition remains one of
the leading causes of hospitalisation and high mortality
among patients with cardiovascular disease. Modern
medical practice is actively researching and developing
new approaches to the treatment of this condition in an
effort to improve clinical outcomes and patient quality
of life. One of the promising directions in the treatment
of acute heart failure is the study of the effects of vari-
ous drugs such as Levosimendan, Empagliflozin and
Furosemide on this pathology. In this article, we review
the results of recent studies and experiments evaluating
the efficacy and safety of these agents in the context of
acute heart failure. This article summarises the results
of recent studies, analyses their clinical relevance and
provides recommendations for clinicians, helping them
to make informed decisions about the choice of treat-
ments for acute heart failure. These studies raise im-
portant questions related to the efficacy and safety of
drug therapy and contribute to improving treatment
outcomes and quality of life in patients with heart fail-
ure.

Materials and Methods:

A search for scientific articles, reviews, and meta-
analyses in medical databases such as PubMed, Lancet,
and other relevant sources was conducted to perform a
literature review and systematize the findings. The
studies included in the review covered the period from
2015 to 2023 and were restricted by language of scien-
tific publication (English). Key words and phrases such
as Acute Heart Failure, Current Guidelines, Therapies,
Outcomes were used to search and select eligible stud-
ies.

Results:

1. Effect of Levosimendan in the therapy of Acute
Heart Failure:

Levosimendan is a calcium channel sensitizer and
potassium channel opener belonging to the pharmaco-
logical group "Cardiac glycosides and non-glycoside
cardiotonic agents".

The mechanisms of action of the drug are associ-
ated with the following effects: increases the sensitivity
of troponin fibres of cardiomyocytes to calcium ions;
opens adenosine ATP-dependent potassium channels
on vascular smooth muscle cells; opens adenosine
ATP-dependent potassium channels in mitochondria
[1,2].

It is clinically proven that renal dysfunction often
accompanies heart failure and contributes to worsening
the prognosis of patients and reduces their quality of
life, creating a new term "Cardiorenal Syndrome" [3].
There are five types of Cardiorenal Syndrome (CRS),
which are described with different pathophysiologies
and clinical manifestations [4]. Within heart failure,
there are two common types of renal failure syndrome:
the first type is characterised by deterioration of renal
function during the treatment of heart failure, and the
second type is associated with a decrease in the glomer-
ular filtration rate (GFR) to less than 60 ml/min/1.73 m?
body surface area [5]. In both cases, the prognosis is
more unfavourable compared to heart failure in which
renal function remains normal. Several factors contrib-
ute to renal damage in these types of syndrome, includ-
ing lack of renal blood supply, venous congestion,
changes in renal intercellular space, renal tubule dam-
age and loss of functioning renal tissue units, which is
associated with activation of neurohormonal systems.

Three studies, namely LEVO-Rep [6], LION-
Heart [7] and LAICA [8], built on observations from
earlier open-label studies that indicated potential bene-
fits of levosimendan in heart failure. These benefits in-
clude improvement in symptoms, haemodynamics and
left ventricular function, as well as regulation of neuro-
hormonal and immune processes, and possibly even
improved survival. The main inclusion criteria for these
studies were similar, and the LEVO-Rep and LION-
Heart protocols were also very similar. The single-cy-
cle dose of levosimendan was identical in both studies.
LEVO-Rep and LION-Heart did not achieve their pri-
mary objective of functional capacity and clinical sta-
tus, but achieved secondary objectives by showing a re-
duction in NT-pro-BNP levels and improved safety.
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LION-Heart was the only study to demonstrate positive
results on the primary objective, but all three studies in-
dicate that repeated use of levosimendan reduces NT-
pro-BNP levels and outlines a trend towards reduced
hospitalisations due to heart failure and mortality.
These studies are encouraging and strongly suggest a
clinical benefit from the repeated use of levosimendan
in heart failure, but additional studies, perhaps with
more severe patients, are needed to more fully explore
the potential of levosimendan in this area.

According to expert recommendations, when us-
ing levosimendan to treat patients, initial dose loading
should be avoided to reduce the risk of hypotension.
Levosimendan infusion should be given continuously
for 24 hours at a rate of 0.05-0.1 pg/kg/min. Some cli-
nicians start the infusion at a higher rate (0.2
mcg/kg/min) for the first hour to achieve the desired ef-
fect more quickly and then reduce the dose to 0.1
mcg/kg/min. It is important to consider that levosi-
mendan has a strong vasodilatory effect and therefore
its use requires caution in patients with low blood pres-
sure. Before and during levosimendan treatment,
hypovolaemia should be avoided, fluids should be ad-
ministered if necessary, and steps should be taken to
prevent hypokalaemia by maintaining serum potassium
levels of at least 4.0 mmol/L during levosimendan in-
fusion [9, 10].

2. Effect of Empagliflozin in the therapy of Acute
Heart Failure:

Empagliflozin is a hypoglycaemic agent, an inhib-
itor of sodium-dependent glucose transporter type 2
(SGLT2). Empagliflozin blocks the type 2 sodium-de-
pendent glucose transporter in the kidneys. This trans-
porter normally reabsorbs glucose from primary urine
back into the bloodstream. By inhibiting SGLT2, em-
pagliflozin prevents glucose reabsorption, resulting in
the excretion of excess glucose through the urine.

Originally developed as blood sugar-lowering
agents, SGLT2 inhibitors have demonstrated efficacy
in the prevention of cardiovascular disease and in pa-
tients with chronic stable heart failure. Empagliflozin
induces osmotic diuresis and natriuresis in addition to
reducing urinary glucose levels [11]. Continuous use
leads to a decrease in body weight and blood pressure,
improvement of vascular elasticity and vascular re-
sistance. In heart failure with contractile and preserved
cardiac ventricular contractile function, SGLT2 inhibi-
tion prevents a decrease in the rate of glomerular filtra-
tion.

In a study [12], early administration of empagli-
flozin, in addition to standard decongestive therapy,
was performed in patients with acute heart failure. This
resulted in a 25% increase in cumulative urine volume
within 5 days of treatment. Meanwhile, empagliflozin
also increased the efficacy of diuretic therapy, de-
creased NT-proBNP levels and showed a trend towards
a reduction in body weight. Importantly, these benefi-
cial effects were not accompanied by a worsening of
renal function. These results support the efficacy of the
SGLT2 inhibitor empagliflozin in the treatment of pa-
tients with heart failure. The data on the effect of em-
pagliflozin in patients with heart failure are supported
by the results of previous studies in patients with im-
paired renal function and impaired ventricular contrac-
tile function of the heart regardless of the presence of
diabetes [13 - 16].

This study [12] differs from previous clinical trials
on the effect of SGLT2 inhibitors on heart failure in
several aspects. For the first time, patients were in-
cluded in the study in the early period after hospitalisa-
tion (less than 12 hours), without waiting for hemody-
namic stabilisation. The focus was on the early effects
of SGLT2 inhibitor administration, including an assess-
ment of risks and benefits in the initial phase of decon-
gestive treatment of acute heart failure. Patients were
observed during the most vulnerable phase of acute
heart failure treatment, from admission to clinical sta-
bilisation (complete follow-up time was 5 days). A 25
mg dose of empagliflozin was chosen to maximise the
diuretic effect in acute heart failure. The use of a higher
dose at the beginning allows a greater urine output to
be achieved. The study was conducted to evaluate the
potential adverse effects of empagliflozin in combina-
tion with high dose diuretics and other medications for
heart failure. This study demonstrates that early admin-
istration of an SGLT2 inhibitor to standard diuretic
therapy is a promising strategy to improve early decon-
gestion in patients with acute heart failure.

3. Impact of Furosemide prescribing modalities in
the treatment of Acute Heart Failure:

The study [17] compares two methods of admin-
istration of furosemide in the treatment of heart failure
- continuous infusion and intermittent injections. A
comparative table of the two routes of administration is
given below (Table 1):
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Continuous infusion

| Intermittent bolus injection

Advantages

1. Continuous effect on diuresis: Suitable for critical
cases where continuous diuresis control is required.

1. Convenience of intervals between doses: Patients
may find it more convenient to receive furosemide at
intervals between injections.

2. Minimise the risk of dehydration and restore hydra-
tion: Continuous infusion of furosemide reduces the risk
of dehydration and helps to restore the patient's normal
hydration level.

2. Reducing the risk of fluid overload: Intermittent
injections may reduce the risk of fluid overload.

Disadvantages

1. May require closer medical supervision and dose ad-
justment: This method requires closer medical supervi-
sion and dose adjustment to avoid potential fluid over-
load.

1. Less effective in some aspects such as weight loss
and BNP reduction: In some cases, intermittent in-
jections may be less effective in terms of weight loss
and BNP reduction.

2. Greater risk of irregular prescribing: In some cases,
patients may not follow a strict continuous infusion
schedule.

2. Need for strict regulation and supervision: This
method requires stricter regulation and supervision
to ensure correct dose intervals and effective treat-
ment.

Continuous infusion of furosemide showed higher
efficacy compared to intermittent injections, mani-
fested by greater patient weight loss, increased daily
urinary output and decreased BNP levels. However,
both methods showed no differences with respect to
mortality, duration of hospitalisation, incident elevated
creatinine levels and hypokalaemia [18,19]. On analy-

sis of BNP levels, continuous infusion was found to re-
duce BNP levels more effectively, but these changes
did not correlate with mortality and length of hospitali-
sation [20,21].

The table below (Table 2) shows in which cases it
is necessary to prescribe the above two methods of drug
administration:

Intermittent bolus injection

Continuous infusion

1. Moderate-to-severe heart failure: In patients with less
severe heart failure who do not require continuous diure-
sis control, intermittent injections may be more conven-
ient.

1. Severe heart failure: In critical cases of heart fail-
ure where continuous diuresis control is required
and dehydration of the patient may be dangerous,
continuous infusion may be preferred.

2. Patients able to follow the prescribing schedule: If pa-
tients can strictly adhere to the intermittent injection
schedule and follow dosage recommendations, this
method may be effective.

2. Patients requiring intensive medical supervision:
Patients requiring closer medical supervision and
dose adjustment may benefit from continuous furo-
semide infusion.

3. Patients requiring less intensive medical monitoring:
If patients have no significant medical contraindications
and their condition allows for less intensive medical
monitoring, intermittent injections may be appropriate.

Conclusion:

To conclude our study, we reviewed three im-
portant aspects of pharmacotherapy of acute heart fail-
ure: levosimendan, empagliflozin and furosemide. Our
results emphasise the importance of these drugs and
provide important practical guidance for clinicians and
specialists involved in the management of patients with
this condition.

Studies on levosimendan indicate its potential as
an adjunctive agent to improve the clinical status of pa-
tients with acute heart failure. Although primary goals
were not met in some studies, secondary outcomes such
as reduction in NT-pro-BNP levels and improvement in
safety were favourable. These data support the possi-
bility of considering levosimendan as a valuable tool in
the treatment of this condition.

Empagliflozin, an SGLT2 inhibitor, has shown
potential in improving the clinical status of patients
with heart failure, regardless of the presence of diabe-
tes. Its effects on glucose and osmotic diuresis make it
an important element in the pharmacotherapy of this

disease. A detailed study of the early use of empagli-
flozin in addition to standard decongestive therapy al-
lowed us to identify its positive effects on NT-pro-BNP
levels and body weight of patients, while maintaining
normal renal function.

Our results also allowed us to compare two meth-
ods of furosemide administration in the treatment of
heart failure: continuous infusion and intermittent in-
jections. Despite differences in efficacy, neither
method showed significant differences in mortality and
length of 29ndividualized29. This allows clinicians to
base their choice of the optimal treatment method on
the specific needs of their patients.

In summary, our work provides a broad insight
into the pharmacotherapy of acute heart failure and
29ndividual the need for 29ndividualized treatment.
Our results provide a rationale for further research and
the development of the most effective treatment strate-
gies for this serious condition.
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FROM PLAYGROUND TO PRECOCIOUS PUBERTY: HOW COVID-19 TURNED PUBERTY INTO
A PANDEMIC, A MULTI-COUNTRY STUDY
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Puberty is a critical phase in human development, and its timing can be influenced by various factors. This
meta-analysis aimed to investigate the impact of the COVID-19 pandemic on precocious puberty covers three
studies from lItaly, Brazil, and China. A statistically significant correlation was observed between the pandemic

and a rise in the incidence of precocious puberty.

The COVID-19 pandemic and associated stress, lifestyle changes, and altered socioeconomic conditions may
have contributed to the observed increase in precocious puberty. Further research is needed to better understand
the mechanisms underlying these associations and to develop strategies for mitigating the impact on children's

health and well-being.

Keywords: Covid-19, precocious puberty, lifestyle changes, obesity, menarche, screen time.

1. Introduction:

Puberty represents the dynamic phase when an in-
dividual transitions from childhood to adulthood, ac-
quiring full reproductive capacity. In girls, puberty typ-
ically begins with the development of breasts
(thelarche) and is later followed by the onset of the first
menstrual period (menarche), occurring approximately
three years later. The timing of puberty varies consid-
erably among individuals, ranging from 8 to 13 years
of age in girls and 9 to 14 years in boys.

During normal puberty, the hypothalamic-pitua-
tary-gonadal (HPG) axis is activated, leading to the de-
velopment of secondary sexual characteristics. Puberty
begins with the release of gonadotropin-releasing hor-
mone (GnRH) in a pulsatile pattern, mainly during
sleep. This secretion stimulates the release of both fol-
licle-stimulating hormone FSH and luteinizing hor-
mone LH from the pituitary gland. In females, FSH pro-
motes the maturation of ovarian follicles and the pro-
duction of estrogen, while LH stimulates the production
of androgens which triggers ovulation. In males, FSH
affects spermatogenesis while LH helps with testos-
terone production.

a shift towards an earlier puberty onset has been
observed for the last few decades. In 1973, the medium
menarche age was 12.8 years in females [1] while in
2016/2017 it was 11.1 years [2]. this change was corre-
lated with genetic factors, environmental changes, diet,
body weight and endocrine disruptors. However the in-
cidence of early puberty, also called precocious puberty
has increased worldwide during the covid-19 pan-
demic.

Precocious puberty is a medical condition in
which a child's body begins to develop and mature ear-
lier than usual. This can include the development of
breasts, pubic hair, and menstruation in girls, and the
growth of facial and body hair, deepening of the voice,
and enlargement of the testicles in boys.

Precocious puberty can be classified into two cat-
egories: central (true) precocious puberty and periph-
eral (incomplete) precocious puberty. Central preco-
cious puberty (CPP) is characterized by its dependence

on gonadotropin-releasing hormone (GnRH) and is fre-
quently of idiopathic origin, accounting for approxi-
mately 75% of cases. Peripheral precocious puberty
(PPP); also known as pseudo puberty is GnRH-inde-
pendent and is caused by exogenous sex steroids secre-
tion.

At the end of 2019, a novel coronavirus known as
SARS-CoV-2 (Severe Acute Respiratory Syndrome
Coronavirus 2) was identified as the underlying cause
of an outbreak of atypical pneumonia in China. This
newly emerged disease, referred to as Covid-19, rap-
idly spread across the globe, ultimately resulting in a
widespread pandemic.

In March of 2020, hospitals were completely sat-
urated with maximum occupancy of beds in the inten-
sive care units. In an attempt to limit the spread of
Covid-19; global lockdown and strict quarantine
measures were applied. As schools shifted to e-learn-
ing, and different job positions adapted to remote work
regime using different digital platforms, lifestyle
changes had to be applied.

During the lockdown and after the end of the strict
quarantine measures, an increase in the outpatient con-
sultations for suspected precocious puberty was rec-
orded worldwide. In Italy consultation increased by
122% while Brazil reported 50%, china reported an in-
crease from 0.4% in 2018 to 6.23% in 2020.

It was noted through all 3 studies that time spent
on electronic devices increased during lockdown, while
daily physical activity decreased. Eating habits
changed and stress related symptoms were observed in
children and adolescents throughout the pandemic.

2. Methods:

Subjects:

the Italian study covered 490 subjects above the
age of 3 years, divided into 2019 and 2020 groups, and
four subgroups based on their diagnosis including: tran-
sient thelarche (TT), non-progressive precocious pu-
berty (NPP), central precocious puberty (CPP), and
early puberty (EP) from March- September 2019 com-
pared to March- September 2020.
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The Brazilian study had the smaller sample size
with 55 subjects divided into two groups; a conven-
ience sample including 22 girls diagnosed with preco-
cious puberty during Covid from July 2020 to June
2021 and a control group of 33 girls diagnosed with
precocious puberty prior to covid from March 2019 to
February 2020.

The Chinese study coved 240 subjects between the
age of 5-9 years and were divided into two groups; a
convenience group including 58 girls diagnosed with
central precocious puberty, and 58 girls diagnosed with
transient thelarche. And a control group including 124
healthy age matched girls. This investigation was be-
tween February and May 2020.

Exclusion / inclusion:

All three studies excluded boys as females are 5
times affected than males for the idiopathic variant of
precocious puberty. the Italian study included 10 boys
who were later excluded because there was no differ-
ence between the results of 2020 and 2019 with 10 vs
12 cases respectively.

Studies also excluded precocious puberty associ-
ated with hypothalamic-pituitary malformations, con-
genital adrenal hyperplasia, neurological and genetic
diseases, psychomotor retardation and endocrine dis-
eases that require hormonal treatment or caused by ex-
ogenous factors, different intracranial lesions and Sil-
ver Russell Syndrome.

Data collection:

Physical examination:

All three studies measured the pubertal age ac-
cording to Marshall & Tanner’s genital stage. Height,
weight and BMI of the subjects was expressed as stand-
ard deviation score SDS according to World Health Or-
ganization (WHO) Graphs.

the Chinese paper included abdominal and hip cir-
cumference, a physical examination of the cardiopul-
monary system, the liver and the spleen.

Laboratory measures:

The Italian study measured Estradiol, leuteinizing
hormone (LH), follicle stimulating hormone (FSH) and
testosterone levels. And Gonadotropin-releasing hor-
mone (GnRH) stimulation test was performed.

The Brazilian study measured Estradiol, LH, and
FSH.

While the Chinese study measured melatonin and
serotonin levels, both leptin and Kisspeptin levels, LH,
FSH, E2 and vitamin D levels.Tests on the cardiovas-
cular system, liver and kidney function, thyroid func-
tion and Insulin-like growth factor-1 were preformed.

Bone age assessment:

All three studies assessed the bone age through the
Greulich and Pyle method.

The Chinese study included abdominal and hip
circumference.

Imaging:

A pelvic ultrasound was performed on both the
Italian and Brazilian studies and assessed the maturity
of the reproductive system. The Italian paper focused
on uterine longitudinal diameter (mm) and endome-
trium pattern, while the Brazil’s paper focused on the
ovarian volume (ml).

While the Chinese study performed a gonadal
color doppler ultrasound and pituitary magnetic reso-
nance imaging.

Questionnaire:

The Italian lifestyle questionnaire included physi-
cal activity, different eating habits, screen time and
electronic use, and pandemic related stress.

The Brazilian questionnaire covered physical ac-
tivity, eating habits and electronic use.

The Chinese study covered a wider range of po-
tential factors including but not limited to: sex, age,
place of residence, date of diagnosis. Parental infor-
mation including career, educational background, and
mother’s monarch age, time spent with parents Physical
activity, eating habits, electronic use, sleeping sched-
ule, second hand smoke, exposure to hazardous sub-
stances, the use of adult cosmetics, use of plastic prod-
ucts, etc...

3. Results:

3.1 the Italian study results after analyzing 152
subjects between March - September 2019 compared to
338 subjects in 2020 of the same period showed a clean
increase of +122%

This increase was strongly noted in girls compared
to boys especially during the second half of the period,
whereas the boys, showed no difference.

The family history was positive for early puberty
in 30% of the total female subjects with no difference
between 2019 and 2020.

Both the 2019 and 2020 subgroups were found to
have a postnatal weight gained.

As for the percentage of girls diagnosed in 2020
and 2019 respectively with Central precocious puberty
is 41% vs 26%. Early puberty at 10% vs 17%. Transient
thelarche with no difference. Non progressive puberty
with no difference.

Life style questionnaire revealed an increase in the
use of electronic devices due to e-learning during quar-
antine while still maintaining the same 5-10h/week on
online leisure activities. A noticeable decrease in phys-
ical activity in the majority of subjects was observed,
from (1-2h/week) in 2019 vs (never to 1-2 h/week) in
2020 vs leading a sedentary lifestyle. Hello

47% of the subjects reported an increase in hunger
and craving of sweets. While 59% of the subjects re-
ported pandemic related stress.
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Figure 1: CPP physical activity
(ltaly)

3.2. the Brazilian study analyzed 55 girls, divided
into two groups, 22 girls diagnosed with precocious pu-
berty during Covid-19 from July 2020 to June 2021,
and 33 girls diagnosed prior to Covid from March 2019
to February 2020.

The clinical, laboratory and radiological data con-
cluded that the subjects who developed PP during the
pandemic were more advanced in age (7.15 vs 6.74
years; p = 0.10). However, according to the parents’
perception of the breast to diagnosis was much lower
(6.65 vs 12.15 month; p + 0.02). The girls were on av-
erage taller with a mean Z-score for height of (0.76 vs
0.22), and the weight was higher as obesity was more
prevalent in the group that developed PP during the
pandemic.

Figure 2: Weekly use of electronic
devices in 2020 (lItaly)

h never 1-5h 5-10h 10-15h
Figure 3: Weekly use of electronic
devices in 2020 (ltaly)

The bone age and chronological age were similar
between the two groups. And the laboratory results did
not indicate any difference. However, the pelvic ultra-
sound showed reduced pubertal ovary in girls diag-
nosed with PP during covid compared to the girls who
were diagnosed prior to covid, and these results match
with the ones of an Italian study done in 2019 on 39
female subjects diagnosed with CPP as shown in the
ultrasound in figure 4. [3]

The lifestyle questionnaire revealed increased ex-
posure to electronic devices due to e-learning., major
dietary changes such as a higher consumption of carbo-
hydrates and sugary drinks, and lower physical activity
as a result of quarantine which eventually led to a
higher BMI.

Figure 4: Ovarian ultrasound of a girl diagnosed with precocious puberty during the COVID-19 pandemic
showing a reduced pubertal ovary. The patient started puberty at 7 years and 3 months (May 2020); August
2020: height 1.67 SDS, weight 1.53 SDS, BMI 1.1 SDS, Tanner stage 3.

3.3 the Chinese study stated that the number of fe-
male new onset of precocious puberty out-patient data
collected from 22 medical institutes shows in increase
from 4281 girls in February - may 2020 ( 5.01 times
more) compared to 1346 girls in 2019 ( 3.14 time more
) and 855 girls in 2018.

From February to May 2020, there were 2,141
consultations, which is 20.01 times higher than the
number of consultations in the same period in 2018
(107 visits). It is also 6.21 times higher than the number
of consultations in the same period in 2019 (345 visits).

This increase represents a significant growth from
0.41% in 2018 to 9.88% in 2022. These results were
constant throughout all multi-center study.

Analysis of the risk factors shows that girls who
received a diagnosis of central precocious puberty
(CPP) and PT were significantly taller and overweight
in comparison to the group of individuals serving as
controls.

The convenience group was exposed to many
other risk factors including less physical activity, pro-
longed use of electronic devices, frequent use of night


hlaho
Highlight


34

Sciences of Europe # 128, (2023)

light, a notable deficiency of vitamin D, younger age of
mother’s menarche, the use of adult cosmetics, resi-
dence in rural settings, expose to second hand smoke
etc.

= CPP PT
14
10,5
;
3,5
0 [ ]
<2h  24h  46h  >6h

Figure 5: CPP vs PT physical activity (china)

The related hormone measurements showed a no-
table difference in serotonin, melatonin, leptin, and kis-
speptin levels across all the three groups.

The CPP group had higher LH, FSH, E2 and leptin
levels. Whereas the TT group had a higher MT, FSH,
E2 and leptin levels.

Serotonin was higher in the control group, with
CPP and TT groups being the same.

Kisspeptin was noticeably higher in CPP and TT
groups than the control group in which CPP and TT
groups being the same.

Melatonin levels were higher in PT groups than
the control group, However, there were no significant

mitaly china
90
67,5
45
22,5
0
0-2h 2h 4 h 6h

Figure 6: CPP italy vs CPP china physical activity.

differences observed in these levels between the CPP
and TT groups, as well as between the CPP and control
groups.

The data obtained from the questionnaire revealed
several significant factors, including prolonged usage
of electronic devices, reduced physical activity, un-
healthy eating habits characterized by the consumption
of processed and fried foods, elevated BMI, deficiency
in vitamin D, and extensive exposure to secondhand
smoke, the use of adult cosmetics, and living in rural
areas.

Anthropometric characteristics of patients with precocious puberty during the covid-19 Tevled
Italy Brazil China SDS China
CA 7.39+0.84 7.70+0.62 7.31+1.00 7.31+1.00
BA 8.87 +1.22 9.55+1.34 8.91+1.32 8.91+1.32
Height SDS 0.82+1.01 0.76 £1.19 155+ 2.3 132.76 £ 7.01
Weight SDS 0.52+1.01 1.08+1.29 1.66 +- 1.15 32.93 +6.57
BMI SDS 0.24+£1.54 0.96 £1.34 1.32 +-0.16 18.02 £ 2.36
Overweight - 22.73% 22.41% 22.41%
Obesity - 36.36% 22.41% 22.41%
CPP, central precocious puberty; CA, chronological age; BA, bone age; BMI, body mass index.
Parameters are expressed as standard deviation score (SDS). mean =+.
Table 2
Laboratory parameters in patients with precocious puberty during the covid-19 pandemic.
Italy Brazil China
LH(IU/L) 1.21+1.72 1.28+2.17 1.96 + 2.50
FSH (IU/L) 3.95+2.12 4,33 +£3.05 3.48+1.91
Estradiol (pg /ml) 12.13 +20.17 25.61 +15.97
Ovarian volume (ml) 3.32+0.42 cm3 1.88+0.95
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4. Discussion:

All three studies show an increase in reported pre-
cocious puberty cases during the pandemic.

The Italian paper is the only one not to report a
weight gain in its subjects, that could be due to many
factors; including the Mediterranean diet that’s rich in
antioxidants or the active lifestyle. Some studies show
that even when Italian children gain weight, the obesity
is uncomplicated and rarely does it develop to some-
thing more serious with long term conditions [4].

The Covid-19 pandemic was a stressful period of
time. schools switched to an online format and quaran-
tine was implemented, preventing kids from socializing
and being around friends. Masks were implemented
and the news talked about Covid deaths and complica-
tions 24/7, millions of people lost their jobs, while kids
were isolated home. The combination of inevitable ex-
posure to the socioeconomic effect of covid with com-
plete home isolation for months can have a psycho-
emotional effect on children. In china, 22.6% of pri-
mary school children reported depressive symptoms
while 18.9% reported stress and anxiety [5].

Dietary changes were observed around the world
with people reporting noticeable weight gain during the
initial three-month period of quarantine. However this
behavioral change in eating habits is unique to Covid
quarantine. Quarantine allowed people to stay more at
home, surrounded by their families which gives them
more time to cook and prepare healthy meals. And gro-
cery shopping became easier because stores don’t
struggle with rush-hour anymore and home delivery is
readly available. Even with all these factors that are
supposed to push for a healthier eating; snacks, sugary
drinks and carbohydrates were the most consumed.
This bing eating behavior can be traced back to the psy-
cho-emotional state of the children. A study done in
2014 showed that people in a good mood tend to favor
healthier food with a higher level of benefits and
smaller portions, while subjects with neutral to negative
moods chose unhealthy food and larger portions to con-
sume [6]. Menarche is associated with height rather
than age, and needs at least 22% body fat to be trig-
gered, which is among the contributing factors why it
occurs earlier in overweight girls [7].

An average 8 year old nowadays spends 6 hours in
front of a screen, however this activity doubled during
quarantine due to e-learning, and communicating with
friends through different social media platforms, how-
ever, the average personal leisure time did not go down,
resulting in kids spending 27% more time on electronic
devices everyday [8].

The OSF healthcare recommends a maximum of 2
hours screen time per day for individuals aged 5 to 17
[9]. Children spending long hours in front of electronic
devices exposes them to electromagnetic radiation.

Many studies show the negative effect of EMF on
the human body, especially children. EMF are known
to have a negative effect on the fetal development, neu-
rological development, the reproduction system in both
females and males, endocrine disturbances.

In 1950s, Soviet medical researchers identified
“radiofrequency radiation sickness”, and its symptoms

observed encompassed headaches, fatigue, sleep dis-
turbances, and other related effects that are typically re-
versible during the early stages. The study further de-
termined that in the long term, these symptoms can po-
tentially lead to the development of tumors,
reproductive and cardiovascular abnormalities, as well
as contribute to depression, irritability, and memory
impairment. [10]

The reproductive system is highly susceptible to
the effects and influences observed in various physio-
logical and environmental factors. An experiment done
on cows which were exposed to 60Hz EMF for 4 weeks
(16 hours per day), showed an alteration in circulating
melatonin and prolactin levels, as well as the estrous
cycle [11] while another study showed that EMF expo-
sure in female rats lead to a decrease in the number of
their follicles. the follicles become defected after expo-
sure but keep growing, resulting in later complications
[12][13]. The effect of EMF on children is dependent
on: frequency, duration and strength of the radia-
tion.[13] but nonetheless, it can have a permanent effect
on the body especially the reproductive system.

Not only does the long use of electronics exposes
the children to EMF, the blue light from the screen has
very serious effects on the body. Melatonin is hormone
that’s produced by the pineal gland, it has an antioxi-
dant effect that lowers DNA damage. [10]. Inadequate
sleep quality and heightened fatigue have been associ-
ated with decreased levels of nocturnal melatonin and
increased levels of nocturnal norepinephrine [10]. mel-
atonin regulates the pulse of LHRH in the hypothala-
mus, influencing gonadotropin FSH and LH. When
melatonin is decreased, it alters The synthesis of sex
hormones, resulting in changes in the reproductive cy-
cle such as infertility [13]. Many studies have shown a
direct relation between poor sleeping habits and weight
gain, with obesity being more common in kids with ir-
regular sleeping schedules [14]

Obesity in children is more dangerous than adults,
an experiment done in 2021, showed that mice who had
been subjected to a diet rich in fat at a young age devel-
oped precocious puberty and indulged in risky behav-
iors, the mice were later exposed to a healthier diet in
adulthood and lost weight, however, the effect of PP
had an irreversible neural damage like memory impair-
ment and high anxiety [15], some other studies show
that it’s harder for obese kids to lose wight as adults due
to their neurological and metabolic permanent changes
that occurred during puberty. [14]

Genetics and maternal lifestyle play a big factor in
the development of precocious puberty. Early menar-
che may be trans-generation, some studies have found
that the mother of the child and the mother of the fa-
ther’s monarch age may predict the age of the child’s
first menstrual cycle [16]. An association was made be-
tween the onset of menarche and the risk of diabetes in
adults, where it was revealed that a lower age of men-
arche in girls is associated with an increased likelihood
of developing diabetes mellitus later in life due to in-
creased adiposity [17] while girls with early menarche
age tend to have rapid weight gain and growth during
infancy, which leads to taller childhood status and ear-
lier maturation, therefore shorter adult stature, which
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explains the 95 percentile height in the girls compared
to their peers. This growth pattern was shown to be in-
crease adult obesity risks [16]

While a study done on treated and untreated
women with idiopathic precocious puberty, found that
the untreated women suffer long term outcomes, like
neurological and endocrine dysfunction,
hyperandrogenism, and higher infertility problems [18]
while 15% of women who suffered ICPP had
oligomenorrhea, 28% had clinical hyperandrogenism,
48% biochemical hyperandrogenism, and 37% PCOM.
The study also found that patients with ICPP are prone
to develop PCOS at least 3 years after menarche (18
years old / +- 3 years). A total of 32% of the patients
had PCOS according to the Rotterdam definition and
30% had PCOS according to the Androgen Exess Soci-
ety. [19]

Conclusion:

Our findings suggest a significant correlation be-
tween the incidence of precocious puberty cases during
the COVID pandemic and an unhealthy lifestyle. Fac-
tors such as an imbalanced diet, limited physical activ-
ity, excessive screen time, genetic predisposition, and
exposure to endocrine-disrupting chemicals have been
shown to negatively impact the onset of precocious pu-
berty. Therefore, we recommend the implementation of
a healthy, well-rounded lifestyle, including a balanced
diet rich in fruits and vegetables, regular exercise and
outdoor activity, parental supervision of screen time,
and increased attention to the child's mental and physi-
cal health, to facilitate early detection and diagnosis.
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AHHOTALIA

Pi3HOMaHITHICTB XipypriyHOi MaTOJIOTI], TPaBMH 3 YIIKO/PKEHHSM CTOBOYpa Ta OCHOBHHUX T'JIOK Pi3HHUX Bif-
IUTIB TIKITFOYUIHOI apTepii 00yMOBIIIOIOTE HEOOXIIHICTh ONTUMAIBFHOTO OOpaHHS XipYPTidHOTO JOCTYITY IS
BUKOHAHHS ONEPATHBHOTO BTPYUYAHHS 3 YpaxXyBaHHAM JTaHUX KITiHIYHOT aHATOMIi. MeToro nocmimkeHHs 0yio mo-
PIBHATH pi3HI BUAM ONIEPaTUBHUX TOCTYIIIB A0 ITiIKIIOYAYHOI apTepii Ta HaaaTu Tormorpado-aHaToMiuHe 00T pyH-
TyBaHHS BHOOPY ONTHMAIBHOTO AOCTYIY JIO Pi3HHX BiIIUTIB apTepii 3aJIe)KHO BiJl MATOJIOTiTHOTO cTaHy. B pobori
MPOaHaIi30BaHi Ta MOPIBHIHI OCHOBHI JOCTYIH IO Pi3HUX BB MiKIFOYNYHOL apTepii B 3aJISKHOCTI Bif TO-
Ka3aHb JI0 OTEPaTUBHOTO BTpy4YaHHS. B pe3ynbraTi aHaNi3y BCTaHOBICHO, IO BHOIp XipyprigHOTO IOCTYITY IO
MIJKIFOYMYHOT apTepii 3aJIeKUTh BiJl XapakTepy MaToJIorii, JIokatizawii mpouecy, MeTH Ta oocsry Brpy4anHs. Oc-
HOBHHM JIOCTYTIOM € HaJIKJIFOUYUYHHUNA. BiH J03BOJIsIE BUKOHATH NEpeBaXKHY OUIBIIICTh Omepalliil B 30H1 iKY -
4HO{ aprepil (Ipu aTepoCcKIepo3i MiIKIIOYHYHOT apTepii, Ui YCYHEHHS! KOMIPECIHHUX CHHAPOMIB IPyIHOTO BH-
X0/1y, KOPEKIii NaToJI0riYHol 3BUBUCTOCTI XpeOTOBHX apTepiil, BEPXHbOIPYTHOT CUMIIATEKTOMIi); € MaJoTpaBMa-
THUYHHUM, MOYKE BUKOHYBATHCS 3 000X OOKIB Ta CIOJIy4aTUCs 3 IHIIMMH JOCTYIIaMH Ta IHIIUMH BHJAMU OIeparliil.
[TepcrieKTHBHUM HAINPSIMKOM € 3aCTOCYBaHHSI HOBITHIX MiHIIHBa3UBHUX XiPYPriuHHX TEXHOJIOT1H — €HIOBACKYJIs-
pHa OaJOHHA aHTIOIUTACTHKA Ta CTEHTYBaHHS MiAKIIOYHMYHUX Ta XpeOTOBHX apTepil, BiICOTOPAKOCKOIIYHI OITe-
parii Ta iH.

ABSTRACT

The diversity of surgical pathology, injuries with damage to the trunk and main branches of different depart-
ments of the subclavian artery determine the need for optimal selection of surgical access for surgical intervention
taking into account the clinical anatomy. The aim of the study was to compare different types of surgical access
to the subclavian artery and to provide a topographical and anatomical rationale for choosing the optimal access
to different sections of the artery depending on the pathological condition. The paper analyzes and compares the
main accesses to different departments of the subclavian artery, depending on the indications for surgical inter-
vention. As a result, of the analysis, it was established that the choice of surgical access to the subclavian artery
depends on the nature of the pathology, the localization of the process, the goal and scope of the intervention. The
main access is supraclavicular. It allows performing the vast majority of operations in the area of the subclavian
artery (with atherosclerosis of the subclavian artery, to eliminate compression syndromes of the thoracic outlet,
correction of pathological tortuosity of the vertebral arteries, upper thoracic sympathectomy); is low-traumatic,
can be performed from both sides and can be combined with other accesses and other types of operations. A
promising direction is the use of the latest minimally invasive surgical technologies - endovascular balloon angi-
oplasty and stenting of subclavian and spinal arteries, video - thoracoscopic operations, etc.

Ki1r040Bi cj10Ba: miIKIIOYNYHA apTepis, ONepaTUBHAN JTOCTYIIL.

Keywords: subclavian artery, operative access.
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Beryn

AKTyanpHICTh TEMH OOYMOBJICHA Pi3HOMAHITHI-
CTIO XipypriuHOi maTosorii, npu sIKii BUHUKAIOTH O-
Ka3aHHs 710 BAKOHAHHS ONEPaTUBHUX BTPYYaHb B 30HI
HIJKIFOYMYHOT apTepii Ta pi3HOMAaHITHICTIO Xipyprid-
HUX JIOCTYIIIB JIIsi BAKOHAHHS OTIEPATHBHUX BTPYYaHb:
noctyn 3a [xaneniase, 3a [leTpoBchkuM, HaAKITIOUNY-
HUM, MIIKITIOYUYHUN, ENbTO1NCO-MEKTOPATbHUA Ta
KOMOiHOBaHi JOCTYIH.

MeTta: MOpiBHATH pi3HI BUAN OTEPATUBHUX JIOC-
TYTIiB 0 MiTKITIOYNYHOL apTepii Ta HagaTu Tonorpago-
aHaTOMiuHe OOIPYHTYBaHHS BHOOpPY ONTHMAIBHOTO
JIOCTYITy A0 Pi3HUX BiAIUTIB apTepii 3a1e’xKHOo Bix maTo-
JIOTIYHOTO CTaHYy.

Buan onepaTuBHHX A0CTYMIB

Hoctynu 3a [xxaneninze (xyronoxiouuii) Ta Iler-
poBcbkuM (T-moiOHMIA) 3ampONIOHOBAHO JUIS JIKY-
BaHHS TPaBMaTHYHMX YIIKO/DKEHb IiJKIFOUYUYHOI ap-
Tepii Ta T oK (BHYTpimHBOI TrpyaHoi Ta iH.) [1].
Bonn mepen6avyaroTh MepenuIOBaHHS KIIOYHUIN, a0bo
MiIOKICHY pe3eKIito YacTHHH Kirouuti. L mporenypa
CYTTEBO 30UIBIIy€E OIEpaIiiiHy TpaBMy Ta Yac BHKO-
HaHHS JJOCTYILy; HE € IPOCTOI0 Ta HeOE3MEeUHOI0, 0c00-
JIMBO 32 HAABHOCTI 3HA4HOI remaroMu. Jlo TOro  moc-
TYIIH MOXXYTh BUSIBUTHCS HEJOCTaTHIMH JUII BHKO-
HaHHS OCHOBHOTO €Tamy orepariii (CyIMHHOTrO IiBa a0o
BUKOHAHHS aHTI1OIUIACTHKH) Ta CaHAIll IpyaHOl HOpo-
JKHUHHM TIPH YIIKOJDKEHHI BHYTPIIIHBOTPYAHOI dHac-
THUHU apTepii, 10 CYNPOBOKYETHCS MACHBHOIO BHYT-
pILIHBOTPYIHOIO KpoBoTeuoro. ToMmy y Bumaakax
YIIKO/DKEHb MPOKCHMAJIbHOI YaCTHHM MiAKIIOYNIHOT
aprepii (cmpaBa) abo Opaxio-TiedambHOTO CTOBOYpPY
Oi7IBII TOLINBHO 3aCTOCYBATH ITO3/I0BXKHIO CTEPHOTO-
Mito (MOXKJIMBE CHOJYYEHHS 3 HAAKIIOUYUYHUM JIOCTY-
MIOM); BEPXHIO TePEeIHBO-019HY TOPAKOTOMIIO 31iBa Y
I mixxpebep'i [11,12]. [Ipu mopaHeHHIX cepeaHBOI Ta
JICTaJIbHOT YaCTHHHU MiAKIIIOYAYHOI apTepil BUKOHY-
I0Th HAJKIIOUMYHHUNA JJOCTYI MOKJIMBE CIIOJIYYEHHS 3
I AKTIOUYUYHUM.

OCHOBHUM JIOCTYIIOM J10 30HH MiIKIFOYMYHOI ap-
Tepii I JIKyBaHHS CY/IMHHUX Ta HEHPOCYMHHMX 3a-
XBOPIOBaHb TAKUX SIK aTEPOCKIIEPO3, HEHPO-BaCKyIIsIp-
HUH KOMIOpECiitHUNA CHHIPOM TPYIHOTO BHXOIY, MATO-
JOTiYHA 3BUBHCTICTH XpEOTOBUX apTepidf, CHHAPOM
PeiiHo € HagKIIOUMYHUN €KCTpaIuIeBpaIbHUNA JOCTYIL.
BiH € 10CTaTHRO MPOCTHM Ta MAJIOTPABMATUYHUM, HE
BUKJIMKAa€ MOPYIIEHb KICTKOBOI OCHOBM Ta JUXaJIbHOL
(hyHKII{, Tpu HEOOXiTHOCTI MOKE KOMOiIHYBaTHUCH 3 1H-
MIAMHA JOCTyNamMH (HiIKITIOYHYHAM, JeJIbTO1/1e0-TeK-
TOpaJIbHUM), Ta MOXKE BUKOHYBaTHCS 3 000X OOKiB. 3a-
JISKHO BiJ MOBXKHHM, Llell AOCTyn 3abe3mnedye A0ocTa-
THIO ©KCIO3WIII0 Ta BiIbHI ~MaHINMyJAii Ha
MO3arpyAHiA YacTHHI MiAKIOYM4YHOI apTepii. [lo3Bo-
Jsie BUKOHYBATH OIepalii 3 MPHBOLY aTepOCKIEpO3y
HiKIIOYNYHOT apTepii (eHAapTepeKToMist, COHHO-ITi-
KJIIOYMYHE IIYHTYBaHHS Ta TPAHCIIO3MIIIO ITiKIIOYH-
YHOI apTepii y 3arajbHy COHHY), OIIEPATHBHY KOPEK-
IIiI0 aTOJIOriYHOI 3BUBUCTOCTI XpeOTOBOI aprepii [3],
JIEKOMIIPECiiiHI omepalii npu HeHpo-BacKyJSIPHOMY
KOMIIPECIHHOMY CHHAPOMi TpyAHOTO BUXOAy (CKaie-
HOTOMIsI, pe3eKIisl MUuiHHOTO pedpa Ta iH.), BEPXHBOT-
PyIHY cuMIaTekToMmiro [2].

TexHOoNOTis HAAKITIOYMIHOTO OCTYIy. Po3pi3 Bu-
KOHYIOTh BHINIE Ha 1 CM Ta mapaliellbHO Bij| KJIFOYHIIL.
JloBxnHa po3pisy 3aJeXKNUTh BiJl METH Ta IUIAHY OCHOB-
Horo eramy onepariii. J[ns eamaprepexromii abo myH-
TYBaHHS MIJKIIOYMYHOI apTepii BUKOHYIOTH DPO3THH
3HAQYHUX PO3MIPIB — BiJ IPyIUHO-KIIOUUYHOTO CYT-
n06a Ha mpoTs3i Oau3bKo 3/4 Kkimtouwi. SIKo HeoOXi-
JTHO MOO1JTi3yBaTH JIMIIE TPOKCUMAJIbHY YaCTHHY ITiAK-
mouraHoi aptepii (I-11 mopmii) s omepartii Ha Xpeo-
TOBiH aptepii abo mIsg TpyaHOI CHMITATEKTOMIi
JIOCTaTHIM € po3pi3 JOBXKWHOI 6 cM. Po3cikaioTb
IIKipy, TIOBEPXHEBY (aciiro Ta MiTMKIpHAA M 53 (3a
JIOTIOMOTOI0  €JIEKTPOKOATYJIATOPY), BIIACHY (hacIlito
i, SIKIo HEoOXigHO, NMEPETUHAIOTh KJIFOUUYHY Hi-
KKy M. sterno-cleido-mastoideus (y 6inbirocti Buna-
KiB JIOCTaTHBO BiATICHUTH 11 paHopo3umproBadeM Da-
pabeda memianeHO). [lepecikaroTh MPOMiK 3aTHCKa-
YaMU Ta JITyIOTh [ONepedHy BeHy Ui ab0 30BHIIIHIO
SpeMHy BEHY; y pasi HeoOxigHocTi - m. omohyoideus.
Po3ainsioTh KIITKOBUHY y JaTepaIbHOMY TPUKYTHUAKY
mui Ta B TIMOMHI HOoro MemiaabHOi YacTHHH (IT03a1y
IPYOUHO-KIIOYMYHO-COCKOMOMIOHOI0 M fA3y) 3HAXO-
JATh IEPEAHIN IpaOuHYACTUN M A3; SKUI BKPUTUIA IIe-
penxpedToBoro (V) dactiero mmi. 3ropu foro 0ins 30-
BHIITHBOTO, & YHU3Y — MO0 MEiaJbHOMY Kparo CIiepery
M's3y mij daciiiro #oro koco mepetuHae N. phrenicus,
KU Tpeba 00epeXHO BUAIIMTH Ta BiJIBECTH T'aYKOM
dapadeda y menianpauii 6ik Bijg M s13y. O0epexHo 1e-
PETHHAIOTH 110 YacTKaM 3a J0MOMOTO0 €JIeKTPOKoary-
JsITOpa TepeaHii qpabuHYacTuii M 3 (CKalIeHOTOMist)
a0o BHKOHYIOTH Horo pesekmito. Ilepex mepeTHHOM
M 3y Tpeba pEeTEIbHO OIVISHYTH MOro CIHiBBiIHO-
OICHHS 3 PO3TAIIOBAHOIO T03aJy HBOTO ITiTKITFOYNY-
HOIO apTepiero (M 3 MOKE BUKIMKATH KOMIIPECIIO ap-
Tepil abo TICHO MpHIIATaTH 10 Hel). O3HaKU KOMITpECii:
MIEPETHH Ta 3BYXKCHHS apTepii, HasBHICTh aHEBPH3Ma-
THYHOTO PO3MIMPEHHS JUCTAIBHIIIE Bil Kpar M s3y.
Hoxu1isimMu 3a JOOMOT 010 eNIeKTPOKOAryJIsiTopa MoYn-
HAOYH 3 ePeHBOI MOBEPXHI M 513y 10 3a[HBOTO aro-
HEBPOTHUYHOTO JIUCTKA M 513 TIEPETHHAIOTH 10 YaCTKaM
6inst Micus #oro mpukpimenHs o I pedpa. Aprepis
MOske OyTH TiCHO 3pOIIIEHA 3 M S130M, TOMY Tpeba 06e-
PEeXHO BIIIIINTH BiJX Hel allOHEBPOTHIHHN JTUCTOK Ta
mepecikTy Horo. TakuM YIMHOM 3BUTHHIOIOTH Ta MOO1ITI-
3YIOTh MiJKITIOUYNYHY apTepilo y Mexax oIepariitHol
paHu, BIAOULAIOYH BiJ TKAHUH, IO ii OTOYYIOTH, 3 JIO-
ITOMOT OO CyIMHHHUX IHCTPYMEHTIB. SIKIIO i gac orre-
paIlii BUSBISAIOTE aHOMAaJIbHE I0aTKOBE IIUIHE pedpo,
Horo o0epekHO MOOLTIZYIOTh Ta PE3EKTYIOTh aJpKe
HIMitHe pedpo BUKIIMKAE KOMITPECIIO MTiIKJIFOYNYHOT ap-
Tepii Ta HepBiB IIe4oBOro cruierenHs [2,9,10].

3a BIACYTHOCTI KOMIIPECIHHOTO CHHIPOMY, IUIS
KOPEKIii MaToJIOTi9HOI 3BUBUCTOCTI XpeOTOBOI apTepil
a00 U151 BUKOHAHHS I'PYJHOI CUMIIATEKTOMI1, MOXKJIMBO
BIITICHUTH TIEPEIHINA TpaOMHYACTHH M 53 JaTepaabHO
(MenmianbHMIA 1OCTYIN), HE IEpEeTHHAIOYH Horo. /st Ko-
PeKIii MaToNIOTiYHOT 3BUBHUCTOCTI XPeOTOBY apTepiro
BiJICIKAIOTh BiJ| MiAKIIOYNYHOI, pE3EKTYIOTh i Ha/IH-
0K (3a3BMYai, MaTOJOTIYHO 3MIHEHUH IPOKCHMAaIlb-
HUHW BiIPi30K) Ta PEIUIAaHTYIOTh y CTape Tupjo abo y
THPJIO IIUTO-IIUHHOTO cTOBOYpY. Ilix yac BHKOHAHHS
CHUMITaTeKTOMii MOOITI3yIOTh 3ipUacTHii By30JI CHMIIa-
TUYHOTO CTOBOYpY (IO 3aXOAWTHCS TO3aIy Ta S0
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naTepanbHiIe Bil XpeOTOBOI apTepii Oid 11 movyarky);
PE3eKTYIOTh HOT0 HWXKHIO TpeTuHy, a Takox [I-III rpy-
JHI raHrmi [2].

JlonaTKOBUH MiIKIIOYMYHUN OCTYI 3aCTOCOBY-
I0Th U MOOLTI3aMii Ta pe3ekiii maTonoriydoro I pe-
Opa (HagMipHO IMPOKE, BUCOKO PO3TalIoBaHe pedpo);
SIKIIIO BUKOHAHHSI CKaJICHOTOMIT BUSIBIISIETHCS HEIOCTA-
THIM JUTs 3BUTBHCHHS Bl KOMIIPECIT MiJKITFOUUYHOT ap-
Tepii Ta HEPBIB TIEYOBOTO CIUICTEHHS (KOCTO-KIISBIKY-
JSIPHAHA KOMITpeCiiHmiA cuuapoM). Haligacrime ckae-
HOTOMIsI € JOCTaTHIM 3aXO0JO0M IS JEKOMIIpecii 1o
BiJIOYBA€THCS 32 PaXyHOK OIYIICHHS peOpa Miciis 11 BU-
KOHAHHS.

JyrononiOHuil AenbTOine0-MeKTOPAILHUN 10C-
Ty IO TUCTAIbHOI YaCTUHHM I IKIIOYMIHOT apTepii Ta
nepexofy il y HaxBOBY 3aCTOCOBYIOTh Y pa3i rumnepa0-
OYKUiHOTO (136000-NIEKTOPAILHOT0) KOMIPECIHHOTO
CHHJIPOMY — 3/IaBJICHHSI CYIMHHO-HEPBOBOTO ITy4YKa Cy-
XOXKHIJIKOM MaJIOro TpyIHOro M si3a. Ilicist po3pisy mo-
BEPXHEBUX TKAHWH Y JENBTOIC0-TICKTOpaiIbHIi 00po-
3H1 MOOLTI3YIOTh Ta MEPETHHAIOTH (PE3CKTYIOTH) MaJTHA
TPYAHHH M 53; IO JO3BOJISE 3BUIBHUTH CYIHHHO-HEP-
BOBHUH Imydok. Orepallito BAKOHYIOTh 3a3BHYal K J0-
JIATOK JIO CKaJeHOTOMIl Ta cuMmarektroMmii [2]. JlocTym
TaKOXX MOXKe OyTe BHKOPHCTaHHWH UTS ITiAKITIOUYNIHO-
MaxBOBOI JTIM(OAUCEKIIIT.

3acTocyBaHHS IHHOBAI[ITHUX TEXHOJIOTIH.

BineoTropakockoImiuHy BEpXHBOTPYAHY CHMIIaTe-
KTOMII0 BHKOHYIOTH IiCJsS HakJIaJaHHsS ITHEBMOTOpa-
Kcy, B ymMoBax ogHoznereHesoi IIIBJI. Ilepmuii Topako-
TOPT T ONTHYHOI TPYOKH TOPAKOCKOITY BBOJISTE Y Ue-
TBEPTHH MDKpeOSpHHH TIPOMDKOK II0 CepeaHil
nmaxBoBii miHii. [Ticis BizyansHOT peBi3ii mIeBpaIbHOT
MOPOXKHUHU, BBOIATH TOPAKOMOPTH LI MAaHIIMYJISATO-
piB y TpeTiii MikpeOepHHUI POMIKOK IO 3aJIHIH Ta Ime-
penHiil maxBOBUM JiHisM. JIereHro 3MIIy0Th YHU3 Ta
MeiajabHO, MICHIA YOr0 CUMIATUYHUN CTOBOYD BHIHO
Kpi3b nmapietajipHy rueBpy. [lneBpy poscikaoTb, BUIi-
JSIFOTh CUMIIATHYHUHA CTOBOYp Ta BHAAJSIOTH TaKUM
YHHOM HIDKHIN momroc 3ipyactoro radrimito, Th IT-111
rauriiii. MeTo 1 3aCTOCOBYIOTh Y pa3i BiJICYyTHOCTI KOM-
NpPEeCiiHUX CHHAPOMIB, NMPH TUCTAIBHUX YPaKEHHIX
apTepiif BepXHBOI KiHIIBKH, IPU CHHAPOMI PeiiHo, Ti-
neprinposi [2,7,8,14]. JJanuii MeTon Moke OyTH TO€T-
HaHWUU 13 €HIOBACKYSIPHUMH BTPYYaHHSIMH HA ITiJK-
JIOYXAYHINA apTepii.

BimeoTopakockomiuHy TEXHOJIOTIIO 3aCTOCOBY-
IOTh TaKOXK JUISA OTepalliii Ha BHYTpIMIHII TpyaHii ap-
Tepii: JiMpoUCEKIisl BHYTPIIIHIX IPYIHUX CYAUH NPU
MelialibHIN JoKasi3alii paky MOJIOYHOT 3aJ1031 Ta pU
KapJloXipypriuHuX oneparisx.

EnnmoBackysipHi omnepariii 3aCTOCOBYIOTh Y BUIIa-
JIKax 00MEKEHOT0 aTePOCKIEPOTUIHOTO CTEHO3Y IMiJIK-
JFOYMYHOT apTepii, rupia XpeOToBoi apTepii Ta Opaxio-
nedansHoro croBOypa. EHI0BacKysipHUi JOCTYyTI BH-
KOHYIOTh HUISIXOM KareTepuzauii (3a CenbanHrepom)
crerHoBoi aprepii. Ilicns BukoHaHHs aHriorpadii kare-
Tep 31 CrenialbHUM OalOHOM BBOJATH B YPaKEHY CY-
JIMHY Ta pO3MMaroTh (6aoHHa aHriomuacTuka). [licis
YOro y Cy/JMHI 3aJIUIIAI0Th CTEHT - €HI0BACKYJIsIpHa Oa-
JIOHHA aHTIOIIACTHKA Ta CTEHTYBaHHI. MeToJ 103BO-

JISI€ BITHOBUTH KPOBOOOIT Y KiHITIBIIi Ta TOJIOBHOMY MO-
3Ky, YHUKHYBIIIM Y OiJBIIOCTI BUTAAKIB CKJIATHUX Ta
TPaBMaTUYHHX BiJIKPUTHX BTpy4aHsb [4,5,6,13].

BucHoBku

1. Bubip XipypriyHoro 10CTymy A0 HiIKITIOYHIHOT
apTepil 3aJeXNUTh BiJl XapakTepy IaToJIoTii, JoKasi3a-
il mporecy, METH Ta 00CATY BTPYYaHHS.

2. OCHOBHUM JOCTYIIOM € HaAKIIOUMYHHUHA. BiH
JI03BOJISIE BUKOHATH TIEpEBaXKHY OLIBIINICTh OTIepalliii B
30HI MAKITIOYNTHOT apTepil (Ipu aTepoCKIepo3i ImiIK-
JIOYMYHOT apTepii, ISl yCYHEHHST KOMIIPECIHHUX CHH-
JIPOMIB TPYJHOTO BUXOY, KOPEKIIil TaTOJIOTIYHOT 3BH-
BHCTOCTi XpeOTOBUX apTepiid, BEPXHbOTPYIHOT CHMIIa-
TEKTOMii); € MAJIOTPaBMaTUYHUM, MOKE BUKOHYBATHCS
3 000X OOKIB Ta CIIOJIy4aTHCs 3 IHITMMH JOCTYHaMH Ta
IHIIUMU BHJJAMH OTICPAIliii.

3. IlepcrieKTUBHUM HAIPSIMKOM € 3aCTOCYBaHHS
HOBITHIX MiHIIHBa3MBHUX XIpypriyHHX TEXHOJIOTi —
€HJIOBAaCKyJIIpHa OaJIOHHa aHTiOIUIACTHUKA Ta CTEHTY-
BaHHS IMIIKIIOYMYHAX Ta XpeOTOBUX apTepii, BiAeoTo-
PaKOCKOTIYHI orepartii Ta iH.

Indopmanis npo koHduIiKT iHTEpeciB

[MoTeHmiiftHUX a00 ABHUX KOH(MIIIKTIB iHTEpeECiB,
MOB'AI3aHUX 3 UM PYKOITUCOM, Ha MOMEHT ITyOJmiKartii
He iCHyE€ 1 He mepeadavaeThCs.
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AHHOTALUA

Cratbs IMOCBAIICHA aHATIN3y KOMIIOHCHTOB HpO(I)eCCI/IOHaJIBHO-He,[[al“OFPI‘IeCKOfI KOMIICTCHTHOCTH YUUTCIIA
WHPOPMATHKH B KOHTEKCTE OBICTPO MEHSIOMIErocss MH(POpMAaIOHHOT0 001ecTBa. Ponp yuureneit nHGpOpMaTHKH
CTAaHOBUTCS KIIFOUEBOH B MNOATOTOBKC yHalIUXCA K COBPEMCHHBIM BbI30BAM, U B 3TOH CBS3H BbIICIACTCA BOCEMb
OCHOBHBIX KOMHCTCHHI/IﬁI npeaAMETHasA, METOAUYECKaAsA, COMUAJIBHO-TICUXOJIOTNYCCKast, KOMMYHUKaTUBHAaA, HI/I(b-
poBasi, KOMICTCHINU CaMOPAa3BUTHUA U HpO(beCCI/IOHaJ'ILHOI‘O pocCTa, Kp€aThuBHAsA U OLHCHOYHASA KOMIICTCHIMU.
Taxxe MOAYCPKUBACTCA BAXXHOCTH Pa3BUTHA BCEX DTUX KOMIIOHCHTOB JJIA ycneumoﬁ HeﬂaFOFquCKOﬁ ACATCIIb-
HOCTH 1 00CCIICUCHHUS KAUeCTBCHHOTO 00pa30oBaHus B Iu()pOBOM OOIIIECTBE.

ABSTRACT

The article is devoted to the analysis of the components of the professional and pedagogical competence of a
computer science teacher in the context of a rapidly changing information society. The role of computer science
teachers is becoming key in preparing students for modern challenges, and in this regard, eight main competencies
are identified: subject, methodological, socio-psychological, communicative, digital, self-development and pro-
fessional growth competencies, creative and evaluative competencies. The importance of developing all these
components for successful teaching activities and ensuring quality education in a digital society is also emphasized.

KaroueBbie cioBa: [IpodeccnoHanbHo-Nieiarornyeckas KOMIeTeHTHOCTb, YYUTeNb HHPOPMATHKH, KOMIIO-

HEHTBI MPO(HECCUOHATIBHON KOMIIETEHTHOCTH.

Keywords: Professional pedagogical competence, computer science teacher, components of professional

competence.

Introduction

Modern education is at the center of rapid techno-
logical and sociocultural development, which gives
particular importance to the role of computer science
teachers. These teachers are responsible for developing
not only technical skills, but also a whole range of com-
petencies necessary for successful adaptation to mod-
ern digital society. The professional and pedagogical
competence of a computer science teacher is becoming
a key factor in ensuring effective learning and success-
fully preparing students for the future.

The ICT sector plays a vital role in various aspects
of public life. In a world where digital technologies
such as artificial intelligence, big data, the Internet of
Things and the cloud are rapidly changing our reality,
computer science teachers are becoming key agents in
preparing younger generations for the modern digital
age. Their role is not limited to simply transferring
knowledge; they are also responsible for developing

their students' skills in analysis, critical thinking, prob-
lem solving, communication and creativity.

Today's computer science teachers must address
the diverse needs and abilities of their students, provide
personalized learning experiences, and promote digital
literacy and ethical use of information and digital tech-
nologies. All this requires them to possess a wide range
of professional and pedagogical competencies.

The purpose of the article is to analyze the compo-
nents of the professional and pedagogical competence
of a computer science teacher, to determine their role
and importance in the educational process. This re-
search is aimed at identifying and describing the key
competencies required for a computer science teacher
in the context of modern education.

Literature review

2.1. Concept of competence and competency

Interest in the problem of competencies arose in
the late 1960s due to the fact that assessing students’
performance only by the amount of reproducible
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knowledge did not allow them to fully determine their
readiness to work independently and apply this
knowledge in practice. Therefore, the issue of compe-
tencies has become relevant in the field of education.

An analysis of works on the issue of competence
and competency allows us to conditionally identify
three stages in the development of competency-based
education:

The first stage (1960-1970) is characterized by the
introduction of the concepts of “competence” and
“competence”. During this period, attention to compe-
tence and competency in education began to grow. As-
sessing students' performance solely on the basis of
knowledge turned out to be insufficient to determine
their readiness to solve practical problems and perform
independent activities. The concepts of “competence”
and “competence” have become important for identify-
ing not only knowledge, but also skills and abilities.

The second stage (1970-1990) represents a deeper
introduction of the competency-based approach into
educational programs, where competencies become
central elements of learning. Educational programs be-
gan to focus on the development of student competen-
cies, and not just on the transfer of factual knowledge.
This reorientation of education was a response to
changing needs in the labor market and society as a
whole.

The third stage is characterized by the introduction
of the concept of “professional competence”. At this
stage, attention was paid to a narrower aspect of com-
petence - professional competence. This concept re-
flects the specific skills and knowledge required in a
particular professional field. The introduction of the
concept of “professional competence” was an im-
portant step in the development of education, as it em-
phasizes not only general competencies, but also spe-
cialized skills necessary for successful professional ac-
tivity.

These stages in the development of competency-
based education emphasize the importance of develop-
ing student competencies in the context of modern chal-
lenges and needs of society.

2.2. The concept and structural components of
professional and pedagogical competence of a com-
puter science teacher

The professional and pedagogical competence of
a teacher is a key aspect of his professional training and
successful activities in the educational field. It is a set
of knowledge, skills, beliefs and values that enable a
teacher to interact effectively with students and provide
quality education.

The concept of “professional competence of a
teacher” has become the object of research in many sci-
entific studies. Researchers such as Zimnyaya |.A. [7]
and Tatur Yu.G. [4], consider the professional compe-
tence of a teacher as the most important characteristic
that determines his readiness to teach and includes a va-
riety of competencies

Professional competence of a teacher is the
knowledge, ability and readiness to professionally
solve practical problems in teaching and developing the
student’s personality and developing his practical skills

[1].

The monograph “Development of Professional
Competence of a Teacher” reveals the theoretical and
practical aspects of the development of professional
competence of a teacher [3].

In the research by Zakirova M.R. [8,9] emphasize
that for a competent teacher it is not enough just to have
information literacy and the ability to develop appro-
priate information skills in his students. It is important
that a competent teacher promotes the use of infor-
mation and communication technologies among stu-
dents for the purpose of successful cooperation, solving
current problems, and developing self-learning skills.

In the research by Kruchinina G.A. and Akimova
I.V. The professional competence of future computer
science teachers is considered as a generalized charac-
teristic that is formed on the basis of practical experi-
ence in this field. This competence reflects a set of
knowledge and skills, as well as the ability for self-de-
velopment and solving new professional problems. Re-
searchers identify three components in the structure of
a computer science teacher’s professional competence:
subject-matter, methodological, and components re-
lated to information and communication technologies
(ICT) [2].

From March 1, 2021, in the Republic of Uzbeki-
stan, in order to improve the system of retraining and
advanced training for managers, specialists and teach-
ing staff operating in the field of public education, a
new system of retraining and advanced training has
been introduced based on a study of the needs of public
education workers for advanced training and through
the introduction of special electronic platform [5]. To
ensure a more effective and convenient learning pro-
cess and advanced training, a special electronic plat-
form “Continuing Professional Education” has been in-
troduced, which provides the opportunity for public ed-
ucation workers to study the necessary courses online.

To improve the qualifications of teachers, specific
competencies necessary for the effective performance
of professional duties have been identified:

— Communicative competence;

— Information and communication technologies
and media literacy;

— Self-development and professional develop-
ment competencies;

— Responsibility and flexibility;

— Issues on the implementation of inclusive ed-
ucation;

— Knowledge of regulatory legal acts and issues
of using their professional activities;

— Science news and current issues in science
teaching;

— Methods and means of assessing student com-
petencies.

Based on an analysis of research in the field of pro-
fessional pedagogical competence of a teacher, it can
be argued that this concept is a complex and multifac-
eted characteristic that includes many aspects.

Modern education requires teachers not only to ef-
fectively transfer knowledge, but also to develop stu-
dents as competent and independent individuals. There-
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fore, the development of teacher professional compe-
tence remains a relevant and important task for educa-
tional institutions, teachers and researchers

3. 3. Research methodology

The research of the structural components of the
professional and pedagogical competence of a com-
puter science teacher is based on an analysis of literary
sources. This research method allows you to systema-
tize and generalize knowledge and previous research in
this area. As part of the research methodology, scien-
tific publications, articles, monographs, and researches
on the professional and pedagogical competence of
computer science teachers were analyzed.

The literature analysis included the study of vari-
ous points of view and approaches to determining the
competence of a computer science teacher, highlighting
the key components of this competence, as well as con-
sideration of current research results and practical as-
pects of professional training of computer science
teachers..

4. Results and discussion

Based on the results of the study of professional
and pedagogical competencies of teachers, it was re-
vealed that they include the following basic competen-
cies:

— Subject competence;

— Methodological competence;

— Socio-psychological competence;

— Communicative competence;

— Digital competence;

— Self-development and professional develop-
ment competencies;

— Creative competence;

— Evaluation competence.

These competencies form an important basis for
teacher development and improving the quality of edu-
cation in general. Subject knowledge, for example,
plays a key role in effectively communicating infor-
mation to students, but it cannot be isolated from the
teaching skills that help teachers structure the learning
process. Social-psychological skills, including the abil-
ity to interact with a diverse student population, are also
critical to successful teaching.

Digital literacy and the ability to adapt to change
are becoming increasingly relevant in today's world,
where information technology plays an important role
in education. These competencies allow teachers to ef-
fectively use modern educational technologies and pro-
vide quality teaching.

Research also highlights the importance of self-
development and learning abilities. The rapidly chang-
ing educational environment requires teachers to con-
stantly update their knowledge and skills, as well as the
ability to adapt to new requirements.

Creative competence and evaluative competence
allow computer science teachers to attract students' at-
tention and evaluate their progress. Effective assess-
ment of students' knowledge and skills is an integral
part of the educational process. Computer science
teachers need to know how to properly assess students'
progress and provide feedback to them.

This analysis highlights the versatility and im-
portance of computer science teacher competencies.

Today's educational demands and the impact of digital
technologies make these competencies essential to de-
livering quality learning and preparing students for a
digital future. Educational institutions and teacher
preparation programs must actively work to develop
and strengthen these competencies in education and
training.

5. Conclusions

This article analyzed the components of the pro-
fessional and pedagogical competence of a computer
science teacher. The results of the analysis allow us to
draw the following conclusions:

— The professional and pedagogical competence
of a computer science teacher is a complex and multi-
faceted set of competencies necessary for the success-
ful education of students in a modern digital society.

— The concept of professional pedagogical com-
petence has evolved over time, starting with a narrower
understanding as a set of subject knowledge and meth-
odological skills, and expanding to include socio-psy-
chological aspects, creative competencies, etc. In addi-
tion, the modern understanding of teacher competence
takes into account the importance of meta-competen-
cies.

— Each of the eight identified competencies
(subject-specific, methodological, socio-psychological,
communicative, digital, self-development and profes-
sional growth competencies, creative and evaluative
competencies) plays an important role in the formation
of the professional readiness of a computer science
teacher.

— Subject competence requires deep knowledge
of computer science, methodological competence in-
cludes the ability to teach the subject effectively, socio-
psychological competence helps in managing the class-
room and maintaining psychological comfort, and com-
municative competence contributes to effective com-
munication. Digital competence and abilities for self-
development and professional growth are especially
important in the context of an ever-changing infor-
mation environment.

— Creative competence and evaluative compe-
tence allow computer science teachers to attract the at-
tention of students and evaluate their progress.

Based on the results of the analysis, we can con-
clude that the training of computer science teachers
should pay special attention to the development and
strengthening of these competencies. This will help en-
sure high quality education and student readiness for a
digital future. Competent computer science teachers
play an important role in creating an educated and tech-
nologically literate generation that can successfully
adapt to a rapidly changing world.
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VY cTarTi 3aiHCHEHO TEOPETHYHUH aHaJIi3 TPOOJIEMH PO3BHUTKY 1H()OPMAIIHHO-T0CITI THAIILKOT KOMIIETEHTHO-

CTi HAYKOBIIIB SIK BYKJIMBOI CKJIAZ0BOIT PO eciiHOT TisTbHOCTI. 3’ sICOBAHO, IO aKaJeMidHI MepeXi ISl HAyKOB-
IIB € MOTYXXHUM JKEPEJIOM PO3BUTKY 1X 1H(HOpMaLiitHO-A0CITITHUIBEKOT KOMIIETEHTHOCTI. 3aBASKH LIUM Mepexam
HayKOBLIi MOXYTb NMPEACTABJIATH Ta MOMIMPIOBATU PE3YJIbTATHU BJIACHUX }IOCJ'Ii)l)KeHI), Bi,Z[CTe)KyBaTI/I HUTYBaHHA
CBOIX Mpallb, OTPUMYBATH aKTyalbHY iH(OpMallilo Npo HayKOBI AOCIIKEHHS KOJIET, MiATPUMYBAaTH BJIACHY Hay-
KOBY peIyTallif0 i HaJaro/pKyBaTu CIIBIIPAIO 3 IHIIMMHU BUCHUMHU. YCe IIe TIOTpeOye PO3BUTOK MEBHUX 3HAHb,
YMiHb 1 HABHYOK HayKOBIIIB, 1110 € KOMIIOHEHTaMH iX iHQOpMAaIiHHO-10CTI JHUI[LKOI KOMIETEHTHOCTI.

ABSTRACT

The article provides a theoretical analysis of the problem of development of information and research com-
petence of scientists as an important component of professional activity. It is found that academic networks for
scientists are a powerful source of development of their information and research competence. With the help of
these networks, scientists can present and disseminate the results of their own research, track citations of their
works, receive up-to-date information about the research of colleagues, maintain their own scientific reputation
and establish cooperation with other scientists. All this requires the development of certain knowledge, skills and

abilities of scientists, which are components of their information and research competence.
KoaiouoBi ci1oBa: KOMIETEeHTHICTh, iHpOpMaIiHHO-0CTITHAIbKA KOMIIETEHTHICTh, HAYKOBIIi, aKkaJeMiuHi

Mepexi HayKOBIIIB.

Keywords: competence, information and research competence, scientists, academic networks of scientists.

[ocTranoBka mpodiaemu. Ha cygacHoMy erarti po-
3BUTKY iH(OPMALIITHOTO MPOCTOPY 3pOCTAIOTH BUMOTH
JI0 IKOCTI Ta Pe3yJIbTaTHBHOCTI HAYKOBUX JOCIIIKCHB,
SKi TIOKJIUKaHI COPUATH PO3poO0Ii i BIPOBAKCHHIO B
OCBITHIH TpocTip iHpOpMaNiHHO-KOMYHIKAI[IITHUX Te-
XHOJIOT1H, IINPOKOMY BUKOPHUCTAHHIO BiIKDUTHUX €JIEK-
TPOHHUX CHUCTEM JJIsl MiATPUMKH HAayKOBOi Ta OCBIT-
HBOT JIISUTBHOCTI, MOJEpHi3allii BITYU3HSIHOI OCBITH 1
HAYKHU BITOBIIHO 10 CBITOBUX TCHACHIIIH.

[HTEpHET € MOTYXHUM pecypcoM i yHIKaJbHHM
croco0oM KOMYHIKaIlii JOCiTHHUKIB, a iHTepHET-TIPOC-
Tip pO3BUBAETHCS K 0coOmBa chepa BipTyanbHOI Ha-
yku. EexTHBHICTD iHTEpHETY SIK IHCTPYMEHTY B HayIli
00yMoOBJIeHa I1Ie 1 CTYIIeHEM PO3BUTKY iH(pOpMAIiHHO-
MOIIYKOBUX 1 aHAJITHYHUX CHUCTEM, METO/iB KOHTEHT-
aHaJi3y TOIIO. 3 OTJIsLy HA Iie, ONPHITIOJHEHHS pe3YJIb-
TaTIiB JOCIJKCHb HAYKOBISIMU B IHTEPHETI Ha cydac-
HOMY eTaIli Ma€ PO3TIIAATUCS SIK HEBi €MHA CKJIaI0Ba
ixHBO1 mpodeciitHOl AiIAITBHOCTI.

BaxnuBuM 3aBHAaHHSIM CHOTOJECHHS € PO3BHTOK
3HaHb, YMiHb 1 HABUUOK Y HayKOBIIIB Ta HAYKOBO-TI€/a-
TOTIYHUX MPAIiBHUKIB 010 POOOTH 3 BIIKPUTUMH iH-
TepHET-PKepenaMu, Oi0TiOMEeTpUIHUME 1 HayKOMET-
PUYHUMH 0a3aMU JaHUX, aKaJEMIYHIMHU MEpeKaMu. A
1Ie, B CBOIO YepTy, BUMarae BOJIOAIHHS HUMH BHCOKHM
piBHEM iH(pOpPMaLIHHO-TOCTIJHUIBKOTI KOMIIETEHTHO-
CTi.

AHaji3 ocTaHHIX AocjHilkeHb i myOJikamiii.
IIpoGaemi poO3BHTKY JOCTITHHUIIBKOI KOMITETEHTHOCTI
HAYKOBHUX 1 HAyKOBO-TIEJarOT19HMX NPAI[iBHHUKIB IIPHC-
BsiueHi mpani BiTumsHsHUX (M. Apxunosoi, C. IBaHo-
Boi, T.Kpucromuayk, C.CucoeBoi) Ta 3apyOiKHHX
(Ch. Amundsen, J. Byrne, D. Jackson, L. McAlpine,
C. Pickering) BueHux.

Oco0aMBOCTI BUKOPUCTaHHS COIL[IaJIbHUX MEpEex
JUISL HAYKOBIIB III0/I0 PO3BUTKY iX MpodeciiiHoi koMe-
TEHTHOCTI pO3MIIAHYTI B nociimkeHHax O. Bacunenko,
JI. Kocrenko, C. Hazaposus, T. Hosunpkoi, JI. Poma-
HOBChbKOI, T. CeMuUTriHO1.
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BuaineHHns HeBUpillleHMX paHillle YaCTUH 3ara-
JbHOI mpodaemu. Ha croromHinmHiil geHb B YKpaiHi
Bce OlNblle yBaru NpUALIAETHCS BIPOBAPKEHHIO KOM-
METEHTHICHOTO MiIX0y B OCBiTi Ta Haywi. [Ipu upomy
MOCTa€e HEOOXITHICTh y PO3BUTKY iH(MOPMAIiHHO-T0-
CJIiTHUIIEKOT KOMIICTEHTHOCTI HAYKOBIIIB i HAayKOBO-
MEeIarorivyHuX TpaliBHUKIB. BOHM MOBUHHI BMITH KO-
PHCTYBaTHCS aKaJIeMIiYHUMHU MepeXaMH B IHTEpPHETI
mo6 3MiHCHIOBATH MOMIYK, ONPalbOBYBATH, aHANTI3Y-
BaTH TIpalli BITYN3HAHUX 1 3apyODKHUX aBTOPIB, Mpe.-
CTaBJIATH PE3yJIbTAaTH CBOIX HAYKOBUX JOCIIIKEHB, Ha-
JIAro/DKyBaTH CIIBPOOITHAITBO 3 IHIIUMH HAyKOB-
mamu. Tomy icHye moTtpeba y OLIBII IIUPOKOMY
PO3IIIsST MOXKIIMBOCTEH aKaJeMIYHUX MEpeX HayKOB-
I[iB Y PO3BUTKY X iH(POPMAIIiHHO-T0CITI THUIEKOT KOM-
METEHTHOCTI.

MeTo10 cTaTTi € 37iliCHEHHS TEOPETUYHOTO aHa-
T3y npo0i1eMu po3BUTKY iH(OpMauiiHO-T0CHTi THAIb-
KOI KOMIIETEHTHOCTI HAyKOBLIB Ta 3’sCyBaHHS pOJi
aKaJIeMIYHUX MEPEX Y IIbOMY MPOLECi.

Buxsaa ocHoBHOro mMartepiaiy. Y cydacHOMY
TIyMaqHOMY TICUXOJOTIYHOMY CJIOBHHKY IOHSTTS
«KOMIIETCHTHICT» BH3HAYAETHCS SIK «... ICHXOCOIia-
JbHA SKICTP, KA O3HAYAE CHIIY i BIIEBHEHICTb, IO BH-
XOJSTP 13 MOYYTTS BIACHOI YCIIIOTHOCTI  KOPHCHOCTI,
1110 JAAI0Th JIOAMHI YCBIOMIICHHS CBOET CIIPOMOHOCTI
e(peKTUBHO B3a€MOMIATH 3 oToUeHHIM» [12, c. 203].

Ha nymky O. 3aTBOpHIOK, KOMIIETEHTHICTh Xapa-
KTEpHU3YE SIKICTh 1 piBEeHb MIATOTOBKU 10 MpodeciitHol
JUSUTBHOCTI, 10 TPOSIBIIETHCS B XapaKTepi mpaili Jiro-
IUHM, Y 1l yMIiHHI B Pi3HHX CHUTYAIlisIX 3HAXOAUTH palli-
OHaJIbHE BUpileHHS npobiemu. @opMyBaHHS KOMITe-
TEHTHOCTI, Ha TyMKy aBTOpa, IMOE€JHAHE i3 CAMOOIIiH-
KOO Ta CaMOaHAIIi30M  OCOOWCTOCTI, IO €
BHYTPIIIHBOI0 MOTHBALIEIO TMPOQPECciHHOTO caMOBIIOC-
KOHaJeHHs [2].

M. ApxunoBa BBaxkae, 1110 3TiJIHO 3 BUMOT'aMH JI0
npodeciiiHoi KOMIETEHTHOCTI MeAarora Ba)IIMBOIO €
HOro TOCiIHUIIbKA KOMIIETEHTHICTh SIK OCHOBHA Xapa-
KTEpUCTUKA HOr0 OCOOHMCTOCTI, II0 BKa3ye Ha BOJIO-
JUHHS YMIHHAMH 1 3ac00aMU JTOCIITHUIBKOT [isTBHO-
CTi Ha PIBHI TEXHOJIOTII 3 METOI0 MOIIYKY 3HAHb JJISI
npodeciifHol MisITBPHOCTI, BHPIMIEHHS OCBITHIX IpO-
OmeM Ta MOOYIOBU OCBITHBOTO Iporiecy. Takoxk BoHA
BUJILIAE TaKi KOMIIOHEHTH JIOCIIAHUIBKOT KOMIIETEHT-
HOCTI, SIK TUTAHYBaHHS, OpTaHi3aIliio Ta 3MiCHEeHHS 0~
IIYKOBO-TICPETBOPIOBANTBHOI  JIsTBHOCTI, 00’ €KTOM
SKOI BHCTYIAIOTh MCHXOJIOTO-TIEJaroriyHa 1 ramyseBa
ckianoBi [1].

VY croto uepry, Haykosii C. Cucoesa ta T. Kpuc-
TOIMYYK OXapaKTepH3yBallk CTPYKTYPY JHOCIHIAHUIIBKOT
KOMIIETEHTHOCTI BHKJagada 3akKjagy BHIIOI OCBITH
(mami — 3BO) Ta BHOKpEMUIIN TaKi il KOMIIOHEHTH:

—  MOTHBALHO-I[IHHICHUI;

—  KOTHITHBHHI;

—  MPOUECYyaITbHO-IisUTbHICHH;

— iHdopManitHO-KOMYyHIKaliHHHH;

— KOMYHIKaTHBHUH;

—  0cOOHMCTICHO-TBOPYHH;

— mnpodeciiiHo-pedIIeKCUBHUIM.

HaiiBayxmuBiIMM KOMIIOHEHTOM BOHH BH3Ha4a-
10Tk 1H(OopMaIiitHO-KOMyHIKaiHHUH, KU mependa-

4yae BOJIOAIHHS BHKJIaJadeM MeTojamu 300py iHdop-
Mailii, CTBOpEHHsI MacHBIB €MITIIpHYHUX JAHUX, OTpa-
LIOBaHHS PI3HOMAHITHUX iHQOPMALIHHUX JKepes
tomio [11].

3apy6ixui Bueni L. McAlpine Ta Ch. Amundsen
3a3HAyYaroTh, 10 JOCHIIJHUIBKA KOMIIETCHTHICTh HAY-
KOBIIIB Ma€ BKJIIOYATH TPU OCHOBHUX KOMIIOHEHTH:

1) 3HaHHS, L0 TIOJSTae B YMiHHI HAYKOBIS BUO-
KpeMITtoBaTH (PAaKTH, PO3MHUPIOBATH Ta YTOYHIOBATH
TIOHATTS], BU3HAYATH OCHOBHI MIUTaHHS TOCII/KEHHS Ta
HA/IaBaTH Ha HUX apryMEHTOBaHi BiIOBiIi;

2) JOCTIIDKCHHS — I1e¢ YMIHHS 3IiMCHIOBATH I10-
IIyK cXeM 1 Mojeneii 00°€KTiB HOCIiIKEHHSI, aHATi3Y-
BaTH Ta MOSCHIOBAaTH iX, CTBOPIOBAaTH OHOBJICHI a0o
HOBI cxeMH 1 Mojeni 00’eKTiB IocHipKeHHsT Ha 0asi
aHaJIi3y TEOPETHKO-METOUYHHX JOCIIDKEHb 13 HAyKO-
BOT pobsiemMu;

3) BukIamaHHs — YMiHHA [epenaBaTd CBOI
3HAHHS 1HIIMM, BUUTH X KPEaTUBHO MHUCJIHTH, OpPraHi-
30BYBATHU IPyIOBE Ta KOJCKTHBHE HABUYAHHS CTYACHTIB
[6].

Hocnimamnus C. IBaHOBa y CBOIX HAYKOBHUX IIPALIIX
3BepTa€ yBary Ha Take MOHATTS, K «iHPOpMamiiHO-
JOCIITHUIbKa KOMIICTEHTHICTE» HAYKOBHX Ta Hay-
KOBO-TIEIarOT19HIX MPAIliBHUKIB, SKE BOHA ITOB’A3YE 3
IXHIMA 3HAHHSIMH, BMIHHSAMH Ta HaBHYKaMH, TOOTO
3MIATHICTIO 3MiHCHIOBATH HAYKOBY JiSUTBHICTH BiAIIO-
BIJTHO /10 OCHOBHHMX HOPMATHBHUX JJOKYMCHTIB, SIKi pe-
TYJIFOIOTh (POPMH HEMIEPEPBHOT OCBITH 0COOUCTOCTI (i~
CISIIMIUIOMHA TeJlaroriyHa OCBiTa, OCBITa BIIPOJIOBXK
JKHUTTS, HETIEpEepBHA OCBiTa TOMIO) [3].

Ha nymky 3apy6ixamx Buenux C. Pickering,
J. Byrne, D. Jackson royioBHOI KOMITETCHIIIEK0 BHUKJIA-
nadiB 3BO € yMiHHS TUCAaTH HAYKOBI CTaTTi, sIKi CBil-
4aTh NpO PIiBEHH iX MOCTIIHUIBKOI KOMIIETEHTHOCTI,
JOTIOMAararoTh iM OTPIUTIOAHIOBATHA CBOi HAYKOBI pe-
3yJIbTaTH T4 OTPUMYBATH 3BOPOTHIi 3B 530K BiJ| pelie-
H3CHTIB, 1HIIMX HAyKOBI[IB NPO iX CTHJIb HAIHMCaHHS,
METOJIM, aHalli3 Pe3yJIbTATIB, 10 3HAYHO BILUIMBAE HA
SIKICTh IXHIX MOJANIBIINAX JOCTiIKEeHb [9; 4].

3 orysioy Ha I[ie BapTO 3ayBaXKHTH, [0 B OCTAHHI
POKH 3pOCTa€ aKTyallbHICTh BUKOPUCTAHHS BIJKPUTHX
SJIIEKTPOHHUX HAayKOBO-OCBITHIX CHCTEM Ta aKaJaeMid-
HUX MEpeX HAyKOBIIB y PO3BHUTKY IX iHpOpMamiiHO-
pocmaaunpkoi kommeTeHnTHocTi. Tak, T.Cemurina
CTBEpIKY€, IO aKaIeMiuyHI HAyKOBI Mepexi HaOyBa-
OTh BCE OUTBIIOrO IOIIMPEHHS, aKe JO3BOJITIOTH
pelituaTyBaTH HayKOBIiB Ta 3BO 32 piBHEM IIUTOBAaHO-
CTi HAYKOBHX Mpallb HAYKOBO-II€Aarori4YHuX MpamiBHU-
KiB 1ux 3akianais [10].

Ha migreepmxenns aymok T. CemuriHoi, 0Ciij-
nuk C. Hazaposenp BBaxae, 1o B Cy4acHOMY CBITi Ba-
JKITUBHM € MPE/ICTABIICHHSI PE3YJIbTATIiB HAYKOBUX JI0C-
JJDKEHb BYEHUX Ha IXHIX NEPCOHAIBHUX BeO-CTOpPiH-
Kax, BeO-caliTax HAyKOBHX YCTaHOB Ta TIpyIl,
IHCTUTYIIHHUX 1 TEMAaTHYHHUX PENO3UTApPisx, calTax
BHJIABHHIITB, KOHPEPEHIIii, )KYPHATIB Ta IHIIIHX CICIi-
aJli30BaHUX BeO-pecypcax. 3BUYaiiHO, HAIOBHEHHS Bi-
JKPUTUX CEPBICIB 3aJICKUTP BiJl aKTHBHOCTI CAMHX Ha-
YKOBI[IB, aji¢ L€ CTa€ BHMOTOI0 CHOTOJICHHS, KOJIU
CTBOPIOIOTHCS PEHTHHTH SIK CAMUX HAyKOBIIIB, TaK i 3a-
KJIa]1iB, B SIKUX BOHH TIPAIIOIOTH [ 7].
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AkaneMigHi Mepexi HayKOBIIIB po3paxoBaHi Ha
Te, 00 JOCIiAHUKU 3MOTJIM CTBOPHUTH BIAacHI aBTOP-
cbKi mpoditi. B okpemux 6azax nanux mi npodini go-
PMYIOTBCSI aBTOMAaTHYHO P OITyOJIiKyBaHHI aBTOPOM
HaBiTh oHiel cTarTi (Author 1D B Scopus), B iHmmux 6a-
3aX JaHUX CTBOPCHI CIHEI[iaJibHI IHCTPYMEHTH 00'el-
HaHHs 1 KopuryBanHs nanux aBtopa (ResearcherID B
WoS, aBropcrkuii mpodine B Google Axanemis) Toro.

PosrnsHeMo HaifOinbII OITHPEH] Ha CHOTOIHIMI-
Hill TeHp akaJeMidHi MepeKi HayKOBIIIB.

Cepsic Google Scholar «bi6miorpadiuni mocu-
JaHHSI» I03BOJISIE BUCHUM OIIPUIIIOJHIOBATH PE3Yib-
TaTH CBOIX IHTEIEKTYaJIbHUX HAINpaIlOBaHb y BUIIIAIL
TaK 3BaHUX 0101IOMETPUYHUX MOPTPETIB, /1€ MPEICTaB-
neHa cepa iXHbOI HayKOBOT AisUTBHOCTI, BITOPSIIKOBaH1
CIHCKHU IyOuiKaliif, iHAeKCH Ta JiarpaMa LUTYBaHb,
KOJIO HayKOBHUX iHTEepeciB ToIo [5].

IMpodins yuenoro y Google Scholar nagae mox-
JIMBICTH aBTOpaM BiJCTeXyBaTu 6ibmiorpadiuni nocu-
JIaHHS Ha CBOI cTaTTi. MOXKHA MeperiigaTi, XTo IIUTYE
myOumikamii, meperysaaty rpadiku IUTYBaHb Y Yaci Ta
pO3paxoByBaTH JEKiIbKa HAYKOMETPUYHHX ITOKa3-
HUKIB [8].

Publons — e BeG-caiitT Ta 6e3KOIITOBHA CiTy)0a
JUI1  BUYCHHMX JJISI BIACTEKECHHS, MEPEBIPKH Ta
JeMOHcTparii cBoix myouikaiii uepes Scholarly peer
review Ta pemakiidHuX MartepiaiiB Ajs akageMiuHHX
KypHaiiB. Bona Oyna 3amymiena B 2012 porri, a 10
2017 poky 1o 1poTO caiity npueaHanocs Oinbiie 200
000 mocmiaHMKIB, 10 JOAAJIO OlIbIIE OJHOIO MiIbiOHA
BiArykiB y 25 000 sxypnauis [5].

ResearchGate (B mepekiani o3Hadae «IOCIiTHH-
IpKa Opama») — HAyYKOBHH IMOpTal Ta comiajdbHa Me-
pexa, 3acid criBpoOITHHITBA MiXK BUYCHHMHU 3 OYAb-
SKUX HAyKOBHX auchuiutiH. ResearchGate MicTHTh
B€0-3aCTOCYHKH, BKJIIOYAIOYM CEMaHTHYHHH MOIIyK
(momyk 1o pestome), 0OMiH (aiiamu, crijibHe KOpHUC-
TyBaHHs 0a3010 myOuikauiid, GopyMH, METOOIOTI4HI
JMCKycii, Tpynu Tomo. YieHH MOXYTh CTBOPIOBATH
CBiif mepcoHaIpHUE OJI0T y Mexax Mepexi [5].

Academia — HaykoBa Mepexa, IO JI03BOJIIE
BUKJIaaTH Oy/ib-siKi omyOIIiKOBaHi Ta HEOIyOJIiKOBaHi
mpari, TNpe3eHTalii, TeKCTH JeKIi, CTeKUTH 3a
MIEBHUMH aBTOPAaMM 4YM KOHKPETHHMH HAayKOBHMH Te-
Mamu. BaxmuBoro (QyHKIN€RO i€l HAYKOBOT MEPEXi €
00TOBOPEHHSI YEPHETKH PYKOIIHCY i3 3aKPHTOIO Tpy-
oo abo nmeBHUMH ocobamu [10].

Figshare — e mnardopma, 1110 cTBOpeHa U1 HaKo-
MMYEHHS] HAyKOBUX, aKaJeMiuHUX TekcTiB. Ha Hill Mo-
JKYTh 30€piraTuch sik YepHEeTKH Ta poboui marepianu (y
3aKpUTOMY, JOCTYIIHOMY JIMILIE BJAacHHUKY (opmari),
Tak 1 omyOJikoBaHi mpalli y BiAKpuTOMy AocTyti. Ta-
KOX aBTOp MOXK€ MOOAYUTH, CKiJIBKH YUTA4iB OyJIO Y
fioro myoOmikauii [10].

Aue, sik 3ayBaxkye T. Cemurina, BeIeHHSI HAyKOB-
ISIMU 1 HAyKOBO-TIEIarOTiYHUMH TIpaliBHUKAMH Bilac-
HUX NpoQisiB B aKaJeMIuHUX Mepexax rnorpedye 4a-
COBHUX PECypCiB i HEBHUX HABHYOK, @ B IEIKUX BHUIA/-
Kax IIe i XOpOoIIoro piBHs 3HaHb aHIIilicbkoi MoBH. Ha
il MyMKy, HayKoBO-TIegaroridHi npariBHuka 3BO mo-
BUHHI OyTH 3a1iKaBIIeH] Y BeJJleHHI HAYKOBUX MPO(iJIiB,
ajpKe 1ie 1a€ IM Taki MOKIIMBOCTI, SIK: TIOIIMPEHHS BJIa-

CHUX JOCITI/DKEHb 1 MaTepialliB; BiICTE)KCHHS ITUTY-
BaHHS HayKOBHUX TIpallb; OTPUMAaHHS aKTyalbHOT iH(O-
pMatii CTOCOBHO JOCTIIDKEHb KOJIET; CTBOPEHHS BJlac-
HOi HAyKOBOI peryTalii; Hanaro/pkKeHHs 3B’S3KiB Ta
CIIBITpalli; MOKPAIIeHHsI PEHTHHTIB 3aKiIaiB, B SIKHUX
BOHHU MpaloroTs [ 10].

Ha Hamr norusii, onpuiioiHEHHsS HayKOBO-ITIea-
TOTIYHUMH TIpaliBHUKaMU Pe3yJbTaTiB CBOIX JOCIHi-
JUKEHBb Y BUIIIAII aBTOPCHKUX MPOQisiB B iHTEpHETI —
1Ie CBOEPITHUH 3BIT BUKJIAIa4iB CYCIUIECTBY 32 HAJaHy
MOJKJIMBICT 3aiMaTHCS HayKOBOIO MismbHICTIO. CTBO-
PEHHS TaKuX MPOMITIB CIi PO3TIAAATH IK 000B'SI30K
KOXKHOTO HAyKOBO-TIEAAarOT1YHOTO TIPAIliBHUKA.

Jns  po3BuTKy  iH(OpPMAIITHO-TOCTITHUIBKOT
KOMIICTCHTHOCTI aKaJIeMi4Hi MEepPEKi HAYKOBIIIB Bifir-
paroTh OJIHY 3 HaWBaXKIMBILIMX POJICH, aipKe came 3a-
BJSIKM LIMM MepeaM BOHU MOXYTb: 3JIIHICHIOBaTH I0O-
LIyK, 30MpaTH, aHaJIi3yBaTH Ta MPEJCTaBIATH CBOI Ha-
YKOBI Tpali; CHUIKYBaTHCS 3 IHIIUMH HayKOBIISIMU;
BHKOPHCTOBYBAaTH CEPBICH EIEKTPOHHUX HAyKOBO-
OCBITHIX CHCTEM JIJIsl MOHITOPHHTY Ta OIiHIOBaHHS Ha-
YKOBUX pe3yJbTaTiB; MPOAYKYBaTH HOBI CYyCIIIBHO-
3HAYyINIi 3HaHHSA 3 METOIO BIIPOBA/DKCHHS iX y TNpaK-
TUKy [3].

BucHoBku Ta npono3uuii. OTxe, akageMivTHi Me-
PEXIi [Tl HAYKOBIIB € MIOTY>KHUM JIKEPEJIOM PO3BUTKY
X iH(pOpMaIIifHO-10CTI THUI[LKOT KOMIIETEHTHOCTI. 3a-
BISKH IIUM MepeKaM BOHU MOXXYTh HE JIMILE TPecTa-
BISITH Ta TOIIUPIOBATH pe3YJbTaTH BIACHUX JOCIIi-
JUKCHB, ajic ¥ BIZICTEe)KYBaTH IUTYBAaHHS CBOIX IMpPallb,
OTPUMYBATH aKTyaJIbHY 1H(GOPMAIIiI0 MO0 HAYKOBHX
JOCIIIIKEHB KOJIET, MiATPUMYBATH BIACHY HAyKOBY pe-
My TaIio ¥ HAJIaropPKyBaTH CIIBIIPAIIO 3 iHITUMH BYC-
HUMH. YCe Ile BUMarae BUTPaT YaCOBHUX PECYypCiB, pO3-
BHTKY IIEBHHUX YMiHb (3aCTOCOBYBATH METOIM 300Dy 1H-
(dopmarii, CTBOPIOBaTH MAaCHUBH EMITIPHYHHX JaHHX,
OIpaboBYBaTH iHQOpPMalilHI JHkepena), 3HaHb (Ha-
NPUKIIAJL, aHTIIIHCHKOT MOBH), HABUYOK TOIIO. Tomy BO-
JOAiHHS 1HGOPMAIIHHO-TOCTI THUIIEKOI KOMIIETEHT-
HICTIO IS HAYKOBIIIB € BOJKJIIMBOI YMOBOIO iXHBOT yC-
ninmHo1 nmpodeciitHol AisTbHOCTI.

Iepcnexmusnumu Hanpsamxamu 0 NOOALLULUX
docioxcerb TaHOI TIPOOIEMHU € PO3BHTOK KOMITETEHT-
HOCTI HAayKOBO-TIEJaroTi9YHAX IPANiBHUKIB IIOJ0 PO-
00TH 3 iHPOPMALIHHUME pECypcaMy B MIXHAPOIHHUX
HaykoMmeTpuuHux Oazax manux Web of Science i
Scopus.
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The article scrutinizes translation or interpretation process in terms of socio-linguistics and socio-cultural
factors. As mentioned in the study technology also builds up a bridge between the translator and the speaker. The
translator/interpreter should have some qualities such as professionalism, cognitive skills, language skills, ability
of using cutting-edge technological devices. Moreover, the translator should own cultural awareness about both
source language and the target language in order to translate or interpret the information properly. The translator
should be knowledgeable about the information in advance. Apart from linguistic skills, a professional translator
or interpreter should have supernatural skills such as the ability of approximating what could be told in advance.

Keywords: interpretation, translation, cognitive skills, socio-linguistic factor, cultural awareness.

INTRODUCTION

The professional people are prone to be obstinate
in terms of personality showing a behavioral role model
for others. In spite of contradictory opinions, every-
body is treated equally and avoid segregation [2]. The
major professional principles that the interpreters
should follow are impartiality, planning, punctual de-
livery, patience, confidentiality and discipline. Further-
more, the interpreter or translator must be objective. So
that he/she should be fair and free from personal views,
beliefs, weakness and feelings. “He/she should be hum-
ble and willing to learn, develop, change, know him-
selt/herself” [13, p.97].

Obviously, Nida showed that an interpreter or a
translator owns a deeper comprehension of the bonds
between their work and various human characters- one
more time stressing a distinctive character needed for
the profession. Perfectionism or completeness should
be regarded as a form of professionalism. Interpret-
ers/translators should be attentive and precise in their
jobs focusing on acknowledging and details which are
the most complicated elements behind perfection in the
maintenance of comprehensibility.

They know that misuse or omission of a word,
wrong sentence pattern, a punctuation mark used in a
flat or semiotic meaning may influence the content and
ongoing process. In this regard, an interpreter or a trans-
lator evaluates the situation and tries to avoid transla-
tion mistakes encountered in technical and ethical prin-
ciples to gain a more comprehensively acceptable and
professional version of the work which is in progress.

Moreover, Rudvin claims that “professionalism is
far from being a universal corporate value, but rather a
culture-bound social practice and that this culture
boundedness affects interpreters’ codes of ethics, their
understanding of their own role, recruitment and qual-
ity factors and consequently their interpreting strate-
gies” [14, p.49]. Rudvin’s view is a reality. Since inter-
preters/translators determine common comprehensive
standards for professionalism. They could underesti-
mate the cost of such context. Hence, professionalism
should be handled in translator’s own socio-cultural at-

mosphere to provide them with the chance to better re-
alize the ethical values and standards in a smaller com-
munity. Hence next professional purposes might be de-
termined for a world market. For this reason, profes-
sionalism is associated with local requirements and
reality in a particular profession.

Ethics are related to professionalism, too. They
are interrelated, but not identical completely. First of
all, an interpreter’s ethical values are for himself/her-
self. Such values have the common beliefs and compre-
hension of the interpreter’s family background and at-
mosphere surrounded with the pragmatic understand-
ing of socio-cultural realty. The translator/interpreter,
in this regard, should be personally ethically-oriented
primarily. This notion shows itself in a broader sense
because ethical values can’t be universalizes and the
concept of professionalism differs from subject to sub-
ject.

In the meanwhile, it is vital to mention the inter-
preter’s/translator’s socio-cultural schemata. From lin-
guistic point of view, this schemata reflects his/her in-
tercultural and communicative skills. Because they are
in a an ongoing attempt to develop their pragmatic
skills under natural and conscientious conditions
through taking on communicative and cultural experi-
ences as parts of everyday life. Canale stressed the im-
portance of socio-linguistic skill in her model of com-
municative competence. As to Canale “Socio-linguistic
competence is concerned with human interaction in
natural contexts; utterances, as they are produced and
meant in various socio-cultural contexts. The socio-lin-
guistic competence is quite important since it is genuine
for real communication” [4, p.7].

The translator/interpreter must develop communi-
cative skills, first of all, in native context and he/she
should watch, stress and learn the ethics of life in natu-
ral context. Hence by means of effective communica-
tion skills, the ethics of professionalism would be im-
proved via socio-cultural practice.
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MAIN PART

Cognitive skKills

Although interpretation has been explored from a
number of perspectives, there is no doubt that achieve-
ment of cognitive skills and their representations in the
interpretation/translation process is very crucial which
is a cognitive and communicative activity went on tex-
tual operation. When we say a text, it does not mean
that it is absolutely in written form. The material that
we also call a text may be in spoken form as well. So,
irrespective of the spoken and written form, the cogni-
tive activity is in progress. Dechert and Sandrock car-
ried out an empirical experiment on the psycho-cogni-
tive aspects of interpretation/translation [6]. Similarly,
Gerloff [9,p.135], Krings [11,p.263] and Lorscher
[12,p.26] focused on how verbal process occurs during
the interpretation/translation. Cognitive studies led to a
better comprehension of creative and critical thinking,
problem solution, strategy development, perception,
acquisition and memory processing. A number of vari-
ous cognitive skills or types of attention are enumerated
below;

1. Attention: In spite of distractions from various
sources, the skill to concentrate and maintain it

2. Sustained attention: Focusing on the assign-
ment effectively for longer period of time even if there
are other existing distracting factors.

3. Selective attention: The ability to deny inappro-
priate stimuli and increase the awareness on what
should be done foe a certain period of time.

4. Split attention: The ability to implement multi-
tasking assignments. In this respect, a synchronous in-
terpreter must be able to use her/his long-term and
short-term memory simultaneously. In this regard, cog-
nitive skills such as auditory intelligence, focus, speed,
attention, visual intelligence and perception are used
wholly. In the meanwhile cognitive load increases on
the necessity to integrate the different sources of stimuli
mentally.

The irrelevant cognitive load appears to have a
negative influence on the mental integration of input
data as translator/interpreter reads, listens, perceives,
observes, evaluates and relates both the assignment in
progress and ahead.

To be knowledgeable

Interpreters know about cultural, social, political,
economic and scientific progress happening both at lo-
cal and universal levels. They are active readers and
know about the agenda that they follow, semantic and
grammatical structures used there, the further tasks and
language requirements. We may say that the inter-
preter’s desire to read and supply himself/herself with
current information turns into a way of life which can’
be given up. It is considered to be more than a personal
hobby. In this respect, translator’s or interpreter’s men-
tal activities should be taken into consideration. Gile is
the first well-known linguist to introduce the thought of
extra-linguistic knowledge in this profession. As to
Gile, comprehension should be developed in order to
process the outcomes of interpretation/translation as-
signment [10]. The relevant form of extra-linguistic in-
put gained in the collection of data also identifies the
quality of the work implemented. Such extra-linguistic

knowledge would include worldwide issues, socio-cul-
tural practice, communicative practice in various target
and local contexts, anthropological and humanistic dis-
ciplines, personal code of conduct and no doubt, will-
ingness to move beyond one’s comfort area for more
experience, data processing, observation, functionality
and thinking.

Mastery of grammar

Interpreter’s knowledge of both native language
and target language should be detailed and perfect.
They should be able to express themselves in different
social and professional platforms. Arslan said: “ An in-
dividual who does not have any knowledge of lan-
guage, even attempting to get into the translation pro-
cess would be a wise one. He should be able to use both
languages verbally and in writing, so that he can be in
the field” [1]. Though this feature makes difference in
interpretation/translation from practical and theoretical
points of view, the diversity sources from the fact that
they should be proficient listeners and readers irrespec-
tive of the subject. Eradam claims: “The person who
will become a translator should be aware of semantics,
sociolinguistics and stylistics and ought to be able to
apply this information on the texts” [7, p.70]. Briefly
saying, the interpreter is a facilitator that provides in-
terdisciplinary interaction. They are those who view
language professionally, they are aware how to employ
various verbal and written styles, use them in their job.

To carry out communicative practice in different
socio-cultural contexts more efficiently and effectively,
formation of a relevant grammatical skill is one of the
most essential requirements. It represents the theoreti-
cal-structural aspects of language. Grammatical com-
petence is an ability to grasp and interpret the sense by
means of production of syntactically and morphologi-
cally constructions. The formation of grammatical
competence needs control over structured words, sen-
tences and phrases. The ability to control linguistic
structures during interpretation will end in more effi-
cient communicative practice which will help the de-
velopment of communicative skills, too.

Grammar rules implemented by the interpreter
ought not to be regarded as the end, but ought to be a
tool helping to effective interaction. There is not any
time to focus on the grammar in the process of an inter-
pretation assignment. Grammar knowledge allows rel-
evant and strategic language use in specific communi-
cative contexts as a computer system which operates in
the background. In its turn, it helps the interpreter to
focus on other functional aspects of work rather than
grammatical constructions only. Babayev Javid under-
lines the significance of grammatical and lexical struc-
tures in translation process; “For a high quality transla-
tion, a translator should have a good memory(receptor)
in order to receive and retain the information in mind
respectively, a strong attention or focus on the gram-
matical and lexical structure of both languages, high
language proficiency in native and target languages,
fluency in speech and the ability to approximate what
can be told next” [3, p. 118].

Cultural awareness

An interpreter is a professional person that must
be able to balance social life and job. Simultaneous
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translation is a problem in this meaning since interpret-
ers work within geopolitical, social and economic mo-
mentum as the changing world forces them to go where
they should without any hesitation. In this regard, inter-
preters are not just workers following some definite
rules. Besides the native language, they should get ac-
quainted with the customs and traditions of the target
language knowing that a language is a cultural reflec-
tion and it is impossible to do proficient translation
without perception, awareness and comprehension of
cultural elements in both native and foreign languages.
Therefore, the cultures of which they interpret from the
people who form those customs and traditions and the
Sapir Whoorf hypothesis set forth in the middle of XX
century on the way of thinking about people using lan-
guage and style-all play an indispensable role in suc-
cessful interpretation. Interpretation does not only af-
fects the way we exchange the customs and traditions
and knowledge among various communities, current
universal conditions require that the interpreters take it
one step further. For this reason, the formation of cul-
tural competence emerged in social experience play a
major role to carry out better. As to Choban, culture and
subject area “Knowledge constitutes one of the basic
elements of translation competence. A translator under-
stands and creates a target text based upon previously
obtained culture and subject area knowledge” [5,
p.172]. So it is obvious that those who fail to improve
a relevant cultural competence are also likely to fail in
perception of the pragmatic comprehension of the spo-
ken and written material.

Mey thinks that Linguistic behavior is social. Peo-
ple converse since they are eager to socialize in a
broader sense of the word, either for entertainment to
introduce themselves to other men or for some serious
aims. Identification of the interpreter’s linguistic be-
havior with social behavior demonstrates that proficient
language knowledge is also consolidated by means of
socio-cultural experience and gathering of such at-
tempts are shown in the performance.

In any way, interpreter develops her/his pragmatic
ability as her/his socio-cultural communication occurs
in various contexts. Chin Lin adds: “learners can under-
stand the meanings of language from a broader inter-
cultural feature. As the students have a basic concept of
pragmatic organization they will be more responsive to
people’s intended meanings implanted in worldwide
communication” [5, p. 56]. In the meanwhile, like stu-
dents, the interpreters’ pragmatic ability assists them to
obtain an outlook toward addressing their own profes-
sions in a broader sense.

In short, developing the cultural competence ac-
cording to social experience assists the formation of
pragmatic competence. This increases both the aware-
ness of cross-cultural disciplines and gives a rise to the
development of communicative skills as the attention
changes from local to global views.

Being able to use modern technology

Interpreters should use technology and be in con-
tact with other colleagues in the world as a consequence
of the interpretation programs that they use. In the past
nobody believed that such interrelation might be a real-

ity. Actually, they were right to think so, to some ex-
tent. However, lots of things have changed since 1940.
Turker claims “ Science has changed, technology has
changed, people’s value judgements have changed and
above all computers have changed” [15, p.138]. In the
mean, the interpreter should be an independent re-
searcher. In some cases, some words which are difficult
to find encourage further researches into various
sources for hours, days, weeks even months and years.
This attempt sharpens the interpreter’s sense of system-
atic research as they delve into other related words.
This quality sources from the attentiveness of their
work and the comprehension of perfection. In this way,
they achieve more discipline and be more target-ori-
ented.

As the interpreter uses modern technology and
carries out research, strategic and semiotic compe-
tences work simultaneously. Data evaluation, planning
what should or have to be done, the way the interpreter
reacts to a particular matter, creative and critical think-
ing for problem solution are possible with the develop-
ment of strategic competence. Strategic competence is
considered to be a meta-cognition of an interpreter’s
work. Similarly, meta-cognitive competence is also
bred by semiotics since it deals with the ability to know
the signs and symbols to interact data. Erton writes:
“The semiotic capacity of an individual reflects the ef-
fective and efficient usage of pragmatic competence in
which the language user has the awareness of socio-
cultural and anthropological conventions processed and
produced in the course of communication. Such a ca-
pacity also enables a systematic usage of cognitive
skills, thereby developing the value of the communica-
tive contexts and the individuals in various discourses”
[8, p.266].

In the example shown above, it is necessary to
stress that the semiotic and strategic competences func-
tion as operational means to link important knowledge,
capabilities and skills for an effective performance.
Since the interpreter uses information technology de-
vices , carries out research on the internet. He/she uses
practical conclusions of semiotics and logical thinking
skills to save time, be more fluent and implement more
simultaneous assignments.

Interpretation is a communication activity and in
this regard, the principles of data processing in human
interaction. It is a comprehension of an integration of
psychological, biological and social sciences and their
representations in communication experience. As the
interpreter carries out research and makes use of infor-
mation technology tools or translation means, the bio-
semiotic atmosphere of human character determines the
essence of their work and the quality of the product.

Fluent speech

Besides the skills shown above, an interpreter is a
skilled speaker and interacts correctly and fluently in
both the native and foreign languages. Undoubtedly, in-
terpretation is an ability which requires more than lin-
guistic-translation skills. It is important to elaborate the
discourse and to possess pragmatics for successful sim-
ultaneous interpretation since the translator must be
able to realize the impact of the information on the tar-
get audience, as well as the speaker intends to deliver
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S0 as to generate an identical effect with interpretation
during the process. To obtain it, it is essential for eve-
ryone to inherit the interpreted language, as well as its
grammar, to focus and to own a potent memory and
practical skills without being exhausted or bored for a
long time. Obler carried out a research on the cognitive
features of simultaneous translators and their language
use during the interpretation. He analyzed the outcomes
of his own research with those of similar researches and
he revealed that cognitive features of a person who is
busy with simultaneous interpretation were very di-
verse and skilled in comparison with those who deal
with other forms of interpretation. With these peculiar-
ities, simultaneous interpreters know how to affect and
control the audience effectively.

Moreover, phonological and phonetic features of
the language should be encompassed properly by the
translator. The research of both sub-disciplines of struc-
tural linguistics supplies the translator with the chance
to encompass a big deal of utterance in the communi-
cation activities and increase the awareness of the trans-
lator to acquire these fields to take fluent and relevant
action.

Phonetics is concerned with the biological fea-
tures of speech articulation. For example, the place of
articulatory organs makes a major distinction in the
physical production of sounds. Tone, juncture, intona-
tion, stress as the key components covered in diction a
considerable field to be concentrated on by the transla-
tors. In the meantime, acoustic features of speech
sounds and their auditory perception are also explored
in phonetics. The neuro-physiological status of sounds
are also researched to comprehend the neurological fea-
tures behind the perception and production of speech
sounds. The translator, in this regard, should know
about the fact that mastery in phonological and pho-
netic features of target and source languages will cause
success in many cases as the translation is conducted.
Thus, the following considerations must be taken into
account:

1) The translator is understood by the audience
well because her/his correct pronunciation makes the
understanding easy for the audience.

2) The translator may differentiate target sounds
easily since she/he acquired the physical features of
sounds in the target contexts.

3) The translator can manage the speed and the
clarity of her/his speech for the better understanding by
the audience.

4) The exploration of tone, stress, juncture and in-
tonation provide the translation with the chance to iden-
tify and stress definite features in the sentence of speech
production so that the audience are able to differentiate
more or less vital features or matters to focus on.

5) The translator’s perception is developed in a
way to acquire sounds and systems of sounds in TL free
from dialect, accents and idiolects

6) The translator’s knowledge of phonology and
phonetics allow audience to control and stimulate them
to follow the event carefully and willingly. So, the au-
dience is not left alone and becomes an active part dur-
ing the whole event.

Conclusion

Consequently, we can claim that a person who got
training in interpretation and translation must add, im-
prove and employ a lot of various skills. Furthermore,
the interpreter should always remember that interpreta-
tion is a language-oriented action and requires the for-
mation of interpretation competence. This competence
represents approximately all aspects of multidiscipli-
nary character of interpretation. Language competence
allows well-structured sentences and phrases to form
the basis of more meaningful communicative activity
both in spoken and written forms. Well-structured com-
municative skills lead to the establishment of an effi-
cient socio-cultural competence that assists the inter-
preter to comprehend the world free from native prac-
tice and norms. This will allow interpreter to research
the physiological and psychological aspects of human
character and to realize their reactions in the work pro-
cess better.

References

1. Babayev Javid. Cognitive aspects of simultane-
ous and consecutive interpretations. Publisher. agency:
Proceedings of the 1st International Scientific Confer-
ence «Interdisciplinary Science Studies» (January 19-
20, 2023). Dublin, Ireland, 2023. 144 p.

2. Colina, Sonia.(2015). Fundamentals of Transla-
tion.UK: Cambridge University Publishing House.

3. Farghal, M. and Shunnag, A.(1999).Translation
with Reference to English and Arabic: A Practical
Guide. Irbid: Dar Al-Hilal for Translation.

4. Husain, N.(2015). Language and Language
Skills. Maulana Azad National Urdu University. Re-
searchgate publications.

5. lvars, A. (1999). Translation At Sight a Descrip-
tive Analysis: Published MA Thesis: UniversitatJaume.

6. Lataiwish, M. and Aziz, Y.(2000). Principles of
Translation. Libya: Dar Annahda Al-Arabiya.

7. Mauriel, G.(1992).Teacher's Tools In Transla-
tion Class: In Teaching Translation and Interpreting:
Training, Talent, and Experience, edited by Cay Dolle-
rup and Anne Loddegaard. Denmark: John Benjamins
Publishing.

8. Moser-Mercer, Barbara.(1994). Training and
Research: The Foundation for Conference Interpreta-
tion. The ATA Chronicle. Vol. XXIIl, No.6, P. 14.

9. Nation, 1.S.P.(2009). Teaching ESL/EFL Read-
ing and Writing. New York: Rutledge Publications.

10. Newton, J.and Nation, 1.S.P.(2009). Teaching
ESL/EFL Listening and Speaking. New York:
Rutledge Publications.

11. Sadkhan, R.(2014). Sight Translation: Practi-
cal Lessons: Al-Ghadeer Co. for Printing and Publica-
tions Ltd.

12. Sampaio, G.R.L(2007). Assessing Reading
Fluency. Hawaii: Pacific Resources for Educational
and Learning.

13. Zheng, et al. (2013) 'Processing metaphorical
expressions in sight translation: an empirical-experi-
mental research., Babel., 59 (2). pp. 160-183. Journal
of Language Studies Vol. 2, No. 3, 2019, pages (33- 59)



54

Sciences of Europe # 128, (2023)

FEATURES OF THE COMMUNICATIVE CATEGORY OF EXPRESSION IN TED TALK
LECTURES

Seudaleva A.
F. Skorina Gomel State University,

Department of Theory and Practice of the English Language, lecturer

ABSTRACT

Gomel, Belarus
DOI: 10.5281/zen0do0.10081916

The article is devoted to identifying the ways of expressing the communicative category of expressiveness in
TED talk lectures. The following groups of ways of expressing the studied category were identified: lexical, syn-
tactic, stylistic, non-verbal. All of the stated ways contribute to increasing the success of the TED talk lecture on

the conference.

Keywords: communicative category, expressiveness, TED talk lectures.

In modern communicative linguistics, the term
“expressiveness” implies the expression of emotions in
speech through various emotional-evaluative linguistic
means, reflecting the speaker’s attitude to what is being
communicated. Expressiveness as a constant character-
istic of discourse forms the communicative category of
expressiveness (or the category of emotionality, emo-
tiveness or intensity), which is expressed using various
language means that reflect the presence of emotions in
the text.

In this work, we regard the categories of expres-
siveness, emotionality and intensity as synonyms, how-
ever, some authors separate these concepts. In particu-
lar, V. L. Kudashina believes that the categories of ex-
pressiveness and emotionality are correlated according
to the “general - particular” scheme and differ in their
purpose: according to the author, emotions are sponta-
neous, since they are based on the involuntary reaction
of the speaker, and expression is deliberate, since it is
aimed at having the greatest possible impact on ad-
dressee [1, p. 117]. Regarding the category of intensity,
which, according to N. V. Sokolova, is expressed in the
widespread use by the authors of texts of intensifiers
(for example, “most”, “very”, “enough”, etc.)
[2, p. 70], some authors also distinguish it as a separate
category. However, N. F. Khasanova in her work ar-
gues that expressiveness itself is a property of the text
that conveys meaning with increased intensity and re-
sults in emotional enhancement [3, p. 107]. Thus, in-
tensity is one of the characteristics of expressiveness.

The communicative category of expressiveness is,
to one degree or another, inherent in all types of dis-
course and largely depends on the communicative situ-
ation: on the intentions of the addresser, his background
knowledge, as well as on the linguistic and extralin-
guistic context of the communicative act [4, p. 162].
This category can be expressed by various linguistic
means, such as expressive nouns, adjectives and verbs;
intensifiers; phraseological units; interjections; as well
as non-linguistic means, such as the use of italics and
capital letters (written text); gestures; laughter; raising
the tone/volume of the voice etc.

Thus, in each type of discourse, the communica-
tive category of expressiveness manifests itself with the
help of units of different levels of language, forming a
system for expressing expressiveness in speech. This
system, according to I. A. Skripak, includes expressive

elements, that is, lexical means that form the basis of
this system, as well as syntactic means related to its pe-
riphery [5, p. 253]. Thus, in different types of discourse
this category will manifest itself with varying degrees
of expression, using certain lexical and syntactic
means. For example, in conversational discourse, lexi-
cal means of expressing the category of expressiveness
include the use of interjections and profanity (curse
words), and syntactic means include repetitions and
changes in word order; in scientific discourse, lexical
and syntactic (used more often in this type of discourse)
means of expressing the category of expressiveness can
include the use of intensifiers, intensifying adverbs and
exclamatory constructions, rhetorical questions.

However, despite the representation of the com-
municative category of expressiveness in all types of
discourse, recently this topic has attracted much atten-
tion from researchers of media discourse. According to
0. Yu. Sergeeva and N. V. Savartseva, this attention is
associated with the increased interest of linguists in
“the emotional sphere of personality, the problem of the
influencing power of words and the possibility of stud-
ying a person’s personal qualities through his speech
activity” [4, p. 162]. In other words, in the media dis-
course the category of expressiveness is especially
prominent, in connection with the genre characteristics
of media texts, and also performs not only the function
of expressing emotions, but also expressing personal
qualities of a person, the function of influencing the ad-
dressee through emotional influence on him. Conse-
quently, the category of expressiveness is especially
important for media discourse, since it increases the
overall emotionality of the text, reflects the personality
of the author, which helps create a trusting “author-ad-
dressee” relationship. In addition, with the help of
means of expressing the category of expressiveness, the
author of a media text draws attention to certain parts
of it, which affects the overall perception of the text and
the impression of his work.

Thus, the purpose of this work is to determine
ways of expressing the category of expressiveness in
TED talk lectures, which are a separate genre of media
discourse [6, 7]. Despite the fact that at the moment
there are a number of sources devoted to the category
of expressiveness in media discourse, we have not iden-
tified any works describing the ways of expressing this
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category in lectures of the TED talk format, which de-
termines the scientific novelty and relevance of this ar-
ticle.

A TED talk is a presentation by speakers on a
small stage in the United States on relevant topics, with
the goal of attracting public attention to a particular so-
cial or scientific problem and encouraging the audience
to take certain actions, for example, to participate in en-
vironmental protection movement [6, p. 140]. Video
recordings of the presentations are posted on the corre-
sponding website of the private non-profit TED foun-
dation, that is the initiator and founder of these lectures,
and are available for free. The TED lecture genre not
only informs and explains information based on scien-
tific research and evaluations, but also entertains the
viewer due to its features, such as a relatively free style
of speech, clear and accessible presentation of scientific
ideas, close connection with the audience, and the use
of visual materials and convenient video format
[7, p. 76]. Thus, such a public lecture turns into a dis-
course-generating media genre of a special type
[8, p. 258], and represents a separate speech genre of
media discourse, different from other popular science
genres and types of lectures.

The expressiveness of TED talk lectures is deter-
mined by the following factors: the artistry of the
speakers; a format similar to a performance; the need to
constantly attract the attention of the audience and en-
tertain them; the emotionality of the speaker due to the
fact that the topic of the lecture is always especially im-
portant and close to him or her. All this determines the
frequent use of means of expressing the communicative
category of expressiveness in the process of the TED
talk speeches.

Based on the analysis of texts and video record-
ings of lectures from 2021-2023, we have identified the
following ways of expressing the category of expres-
siveness in TED talk lectures, which were divided into
four categories: lexical, syntactic, stylistic and non-ver-
bal.

1. Lexical ways of expressing

1) the use of interjections (oh, ah, hey, well, dear
etc.).

With the help of interjections, the lecturer not only
expresses his or her own emotions, but also attracts the
attention of the audience, and also reduces the formality
of the lecture, simplifying its perception by listeners: “I
remember thinking in that moment “Oh, | finally got a
seat at the table” <...> I remember thinking, “Oh, I'm
going to talk at this table” (Lilly Singh — “A seat at the
table” isn’t the solution for gender equity™); “God, | felt
like 1 had just been inducted into the coolest club pos-
sible” (Christina Tosi — “My secret to creating real
magic”); “Well, for starters, we know that the ocean is
already doing a lot for us” (Susan Ruffo — “The ocean’s
ingenious climate solutions”).

2) the use of intensifiers and intensifying adverbs
(very, extremely, deeply, highly, strongly, absolutely u
etc.).

The use of intensifiers increases the overall emo-
tionality of speech and the author’s personal attitude to
what was said: “Today their incomes are in and out of
poverty, which is extremely painful” (Sathya Raghu

Mokkapati — “The “Greenhouse-in-a-box” empowering
farmers in India”); “The way it infiltrated society is a
clear example of how deeply ingrained racism in this
country” (Dwan Reece “The origins of blackface and
Black stereotypes”; “One thing is absolutely clear: we
cannot keep rescuing people from prison and restoring
them to poverty” (Brittany K. Barnett — “The creativity,
innovation and ingenuity languishing in US prisons”).

3) the use of slang and informal language.

In the analyzed lectures, we noted the widespread
use of informal language and profanity, for example
slang, curses, hybrid words (words consisting of sev-
eral parts belonging to different languages), which is
unacceptable in many types of discourse: “I found the
“queenas” [“Queena” from the English word “Queen”
and the Spanish word “Reina” (queen)] tucked in a
dingy bar on 16™ street” (Julian Delgado Ropera —
“The poetry of everyday language™); “My caseload
ballooned firom 30 to over 100” (Rebecca Darwent —
“How to fund the real change in your community”);
“She <...>whipped up a hell of a cranberry sauce from
assorted jelly packets” (Brittany K. Barnett — “The cre-
ativity, innovation and ingenuity languishing in US
prisons™); “It’s the patriarchy that’s so damn difficult”
(Kaz —“Sex education should start with consent™); “It’s
what every motivational poster, Tumblr post, Instra-
gram account you follow, business card tells us: suc-
cess is a seat at the table. And if they want to be extra
spicy [spicy, used as “sassy” (slang)], they say “if there
is no seat, drag your own seat” (Lilly Singh — “A seat
at the table” isn’t the solution for gender equity”); “You
know, the digital space had always been a place that |
thought was without gatekeepers” [gatekeeper —a mod-
ern concept emerging from social media. Denotes a per-
son who devalues the opinions of others about some-
thing by claiming that they have no right to that opinion
because they are not qualified/are not legitimate deci-
sion makers/are not part of a particular social group,
etc.] (Lilly Singh — “A seat at the table” isn’t the solu-
tion for gender equity”).

The methods of expressing the category of expres-
siveness in TED talk lectures mentioned above imply
the use of certain words or expressions that have a pro-
nounced emotional connotation, raising the overall
level of expressiveness of the lecture. Despite the fact
that lexical ways of expressing the category of expres-
siveness are not characteristic of scientific and popular
science texts due to certain limitations of the norms of
scientific discourse [5, p. 253], they are widely used in
the lectures we analyzed, which emphasizes the unique-
ness of TED talk lectures as a genre and their belonging
to media discourse.

2. Syntactic ways of expressing

1) the use of inversion and emphatic construc-
tions.

The use of stylistic inversion and emphatic con-
structions in English is often determined by the
speaker’s desire to attract the listeners’ attention to a
certain part of the utterance. In TED talk lectures, sen-
tences with inversion are pronounced by speakers with
great emotion, which reflects not only the need to em-
phasize certain words and phrases in the text, but also
emphasizes the personal interest of the speaker: “Not
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only is spirit found within us, it's in all things” (Sasha
Sarago — “The (de)colonizing of beauty™); “Not only do
we not get to hear his point of view, we don't get to
share ours” (Betty Hart — “How compassion could save
your strained relationships”); “And have we ever de-
cided to use that tool of empathy, of walking a mile or
so in someone else's shoes” (Betty Hart — “How com-
passion could save your strained relationships”); “Now
power-to-X is not a new technology, nor did we invent
it” (Jim Hagemann Snabe — “Dreams and details for a
decarbonized future”).

The use of emphatic constructions by lecturers is
also due to the need to highlight a certain part of the
sentence. For example, the emphatic verb “do” to em-
phasize the predicate: “l know that donors have good
intentions. | really do” (Rebecca Darwent — “How to
fund the real change in your community”); “Now | don't
have the full equation cracked, but |1 do know that it
starts with the decision to act” (Christina Tosi — “My
Secret to Creating Real Magic”™); Identification of cir-
cumstances and adverbial subordinate clauses: “It was
at “Esta Noche” that I learned about the long history
<...> It was here that my passion for language
bloomed again” (Julian Delgado Ropera — “The poetry
of everyday language”) etc.

2) The use of exclamatory sentences.

In exclamatory sentences, expressiveness is re-
flected graphically, using the “!” sign, or orally, using
word order as well as intonation and pitch of the voice,
and is expressed most clearly. According to
A. V. Kerova, exclamatory sentences most often have
an emotive-evaluative = communicative  attitude,
[9, p. 180], which allows them to stand out especially
against the general background of a popular science
TED lecture: “I know you are gluten-free, so here are
some almonds for the road! Thank you for your kind-
ness! It goes a long way!” (Ashley M. Grice — “The
Power of Purpose in Business™); “We will be able to
cross the digital divide, and we will have more jobs,
and we will all get that great “Yes! I fixed it!” feeling”
(Gay Gordan-Byrne — “You Deserve the Right to Re-
pair Your Stuff); “Breathe life! Clean air is our right!”
(Rosamund Adoo-Kissi-Debrah — “The Tragedy of Air
Pollution — and an Urgent Demand for Clean Air”).
Such sentences stimulate the attention of listeners, en-
hance the categorical nature of speech and express the
emotions of the author.

3) The use of questions.

Most TED talks use rhetorical questions that do
not require a spoken answer from the listener, but re-
quire the answer to be thought through. Typically, the
author of a lecture asks a rhetorical question related di-
rectly to the topic of his lecture, thus drawing attention
to it, as well as expressing his special interest. He en-
courages listeners to answer the question silently,
thereby wondering how important it really is to find the
answer. Furthermore, in many cases, the answer to the
question is given by the speakers themselves during the
lecture.: “Isn’t it a nice escape from reality and a fun
way to think about the world? It’s not” (Sarah Kurnick
— “Aliens build the pyramids” and other absurdities of
pseudo-archaeology™); “How do we put the environ-
ment at the top of that list? My answer is... we don’t”

(Angela Francis — “How to get everyone to care about
a green economy”). In addition, using a question helps
the speaker not only express his emotions, but also cre-
ate the impression of spontaneity and flow of the con-
versation, bringing it closer to dialogue: “So what do
you think of when you think of the ocean?” (Susan
Ruffo — “The ocean's ingenious climate solutions”);
“Would you like to play with me?” Audience: “Yes!”
Martin Reeves: “Good. I'm glad you said that” (Martin
Reeves — “Why play is essential for business”); Speaker
(Ermias Kebreab): “Why not stop eating beef and drink-
ing milk?” Audience member: “Yeah!” (Martin Reeves
— “Why play is essential for business”).

Thus, it can be noted that syntactic ways of ex-
pressing the category of expressiveness, which more
typical for popular science lectures, in a TED talk are
expressed primarily by the lecturer changing the order
of words in a sentence.

3. Stylistic ways of expressing

Stylistic (that is, using stylistic language means)
ways of expressing the category of expressiveness are
used by lecturers to make the presentation more emo-
tional, thereby distinguishing it from many other lec-
tures at the conference. Due to the nature of the TED
conference, where many lectures follow one another, it
is important for speakers not only to successfully con-
vey their message to the audience, but also to draw at-
tention to their research or the topic of their talk in gen-
eral in order to make the most favorable impression on
the audience. Thus, with the help of stylistic ways of
expressing, the author contributes to the individualiza-
tion of his lecture, giving it creativity and emotionality.
In the analyzed lectures, we identified the following
stylistic ways of expressing the studied category:

1) The use of emotionally colored epithets.

“The way we do philanthropy right now, the way
we 've done it for decades is broken” (Rebecca Darwent
— “How to fund the real change in your community”);
“This is amazing. And I'm hopeful that private founda-
tions and donors will follow this powerful example”
(Rebecca Darwent — “How to fund the real change in
your community”); “And | noticed how weather-worn
and brittle and fragile they were” (Machine Dazzle —
“How to unleash your inner maximalist through cos-
tume”)

2) The use of phraseological units and set
phrases.

“ <..> the silver lining is that we’ll finally get a
different perspective in late-night” (Lilly Singh — “A
seat at the table” isn’t the solution for gender equity”);
“ <...> filling out paperwork and competing over
scraps” (Rebecca Darwent — “How to fund the real
change in your community”); “The light of hope
emerges from the depths of darkness” (Sahar Zand —
“Why Iranians are cutting their hair for “Woman, life,
freedom”); “Communities are left behind and we are
running out of time” (Rebecca Darwent — “How to
fund the real change in your community”)

3) The use se of metaphor and metonymy.

“That “different” way of speaking is a secret door
only some of us have access to” (Julian Delgado Ropera
— “The poetry of everyday language™)

4) The use of simile.
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“It becomes its own story that you can almost read
like a book” (Machine Dazzle — “How to unleash your
inner maximalist through costume™); “Every day it felt
as though | was going through the same experience”
(Sahar Zand — “Why Iranians are cutting their hair for
“Woman, life, freedom™)

5) The use of personification.

“Again, trillions of dollars are sitting just waiting
to be put to work” (Rebecca Darwent — “How to fund
the real change in your community”); “My heart sank”
(Julian Delgado Ropera — “The poetry of everyday lan-
guage”): “This costume wants to tell a story <...> The
costume can be so much more that the costume: it can
be the props, it can be the set, it can tell its own stories,
it can even be its own character. It can be all of it at the
same time” (Machine Dazzle — “How to unleash your
inner maximalist through costume”).

4. Non-verbal ways of expressing

This group of ways of expressing the category of
expressiveness is connected with the fact that any TED
talk is initially a public speech at a conference, where
the speaker needs to present his lecture to the audience
from the stage. That is why lecturers try to diversify
their presentation and make it more “life-like” and less
formal, which helps to establish a connection with the
audience and make the lecture easier to perceive.

1) gestures, moves.

Such movements and gestures are often unplanned
and spontaneous, and also receive positive reactions
from listeners: “I’ve always taken pride in being the
kind of artist that’s always making moves” (Daniel J.
Watts — “To accomplish great things, you need to “let
the paint dry”) — While pronouncing this phrase, the
speaker is dancing.

2) expression of emotions (laughter, tears, etc.).

“So now, why am | telling you all this? Well, be-
cause my therapist costs 200 dollars an hour, and this
[TED talk] is way cheaper” (Lilly Singh — “A seat at
the table” isn’t the solution for gender equity”) — After
this phrase, the speaker is laughing with the audience.

Conclusions. Thus, the category of expressive-
ness, which is inherent in any TED talk and expressed
in the ways listed above is largely determined by the
emotional involvement of the speaker. This involve-
ment evokes the same emotional response in the audi-
ence and helps create the trusting relationship between
the speaker and the audience, which is an important fea-
ture of TED talks and distinguishes them from other
scientific and popular science lectures. Using the ex-
pressiveness category, lecturers not only show their
emotions, but also personalize their lecture, which in-
creases its memorability and competitiveness with
other presentations at the conference. In addition, ex-
pressiveness helps lecturers draw attention to their
topic and individual parts of the speech, placing empha-
sis in such a way as to facilitate the understanding of

the lecture. Based on this, we can say that in the case of
TED talk lectures, the communicative category of ex-
pressiveness performs the following functions: ex-
pressing the lecturer’s emotions, accentuation (attract-
ing attention and placing emphasis), individualization,
establishing a connection with the audience and simpli-
fying the process of understanding the lecture — all of
this contributes to increasing the success of TED lec-
turer.
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ABSTRACT

The article elaborates different linguists” assumptions about phraseology. Despite the fact that numerous val-
uable research works and studies have been conducted on phraseology in Russian linguistics, the language exam-
ples we present under the name of the term syntactic phraseological construction have not been combined and
studied under the name of a single term. The term syntactic phraseological construction itself can be considered
new for Russian linguistics. Thus, phraseology with a sentence structure usually means clichés, sayings, proverbs,
and phraseological sentences. However, there is also a group of expressions within phraseological sentences,
which play an important role in grouping, studying them according to their composition, scope in the text, expres-
sion possibilities, and stylistic features. In general, defining syntactic phraseological constructions, determining
their categorical qualities, and investigating the characteristics of these language units can be considered appro-

priate from the point of view of studying modern phraseology.
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Introduction

In our opinion, the main factor of mastering any
language perfectly is the deep knowledge of the phra-
seology of that language. Phraseology is the most diffi-
cult layer to master in the language. Since the phraseo-
logical units in the language are an expression of the
history, customs, psychology and way of thinking of
the people who are the bearers of the language, the lin-
guistic research of the phraseological units in the lan-
guage of any people, as a result, the history and ethnog-
raphy of that people.The study of phraseological stud-
ies will help to clarify the historical development of that
language, on the one hand, and the people who are the
bearers of this language, on the other hand [1].

As we mentioned, although phraseology is a rela-
tively young science, it has taken its place in the world
of linguistics and has become the object of attention of
many scientists - lexicologists, lexicographers, stylists,
grammarians, literary scholars, ethnologists, folklor-
ists. Undoubtedly, this interest is related to the wide
character of phraseological units and the richness of
their features.The rich nature of phraseological units
provides ample opportunities to explore them in differ-
ent directions [2].

Main part

Phraseology at the initial stage of its development
is naturally separated from other scientific fields, trying
to establish itself as an independent branch of linguis-
tics.Nevertheless, any specific description of a phrase-
ological phenomenon inevitably goes beyond the
boundaries of one language and inevitably includes all
existing languages practically available for observation
at a given time. Kolshansky wrote: "it is necessary to
build on the basis of the main dialectical contradiction,
which consists in the fact that the description of a spe-
cific language is also the description of a general lan-
guage" [5].Having gained some experience in the phra-
seological analysis of stable and repeatable language
units characterized by the presence of semantic trans-
formation, phraseology rises to a new qualitative stage
of its development.

Until recently, phraseology was poorly developed
and began to emerge only in the 50s and 60s of XX
century.The development of this branch of linguistics
in Russian linguistics is associated with the name of
Academician V. Vinogradov [3].He dedicated a num-
ber of works to this problem.The abundance and diver-
sity of phraseological units in the Russian language
forces linguists to distinguish phraseology as a special
branch of linguistics. Phraseological expressions, being
indivisible and semantically whole, usually serve as a
member of a sentence and are equivalent to a word, be-
cause they express one concept.

Only in the late 70s and early 80s, indicators of the
potential universality of this or that phraseological phe-
nomenon in the linguistic literature of XX century are,
first of all, E.M.Malt-ho (1977) and Yu.P.Maltub
(1982).The first attempts to form phraseological uni-
versals date back to the early 1980s and first of all
V.D.is presented in the works of the linguists of the
school on comparative and typological phraseol-
ogy.The development of the science of linguistics itself
requires the joint efforts of specialists in logical phra-
seology and typology.The typological relevance of
phraseology can no longer be overshadowed. In the
fundamental work of Dobrovolski , special attention is
paid to the development of issues related to the problem
of typological research of phraseology. For the first
time in linguistics, Dobrovolski took decisive steps in
forming the foundations of the structural and typologi-
cal analysis of the phraseology of modern Germanic
languages [4].

Based on the theoretical generalization of lan-
guage problems related to the phenomenon of discrete-
ness/connectedness of the formal-semantic structure of
phraseological units and the linguistic-statistical analy-
sis of the phraseological systems of German, English
and Dutch languages, the direct dependence of the
measure of regularity of the phraseological system on
the degree of analyticity of the linguistic system has
been fully confirmed.
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The current state of linguistics allows us to express
the existence of comparative phraseology as an inde-
pendent and rapidly developing linguistic direction,
where specific aspects of research, such as compara-
tive-historical, comparative, structural-typological, in-
tensive-typological, contrasting, have their own meth-
ods and tasks.

V.V.in Vinogradov's work "The Russian Lan-
guage", published in 1947, the scientist identified three
types of phraseological units: phraseological com-
pounds, phraseological associations, phraseological ad-
hesions.

The fourth group of expressions is emphasized -
phraseological expressions. Phraseological expressions
do not differ from free expressions in terms of the na-
ture of the general meaning connection with words.

The analysis of phraseological units, their seman-
tics, the connection of their semantics with the seman-
tics of individual words shows that these units are di-
rectly related to the lexical system, organically enter it
and complete it. Most of the Russian phraseological
units belong to one or another word class.

In the development of the phraseological theory of
Russian linguistics at the end of XX and XXI centuries,
first of all, it should be noted that in local linguistics the
language itself has changed to describe phraseological
units, which are now more often called phrasemes.

In the theory of Russian phraseology, the least
studied at present are phraseological units or plural ex-
pressions with a sentence structure. It is generally ac-
cepted that "set sentences are equivalent to ordinary
sentences due to their semantic and grammatical na-
ture,as a result, they are opposed to phraseological
units, i.e. phrasemes, by the structure of phrases and
word combinations along the line of communicative
(non-nominative) - non-communicative (nomina-
tive)".Such a view seems overly categorical and re-
quires significant scrutiny and clarification regarding
all types and types of UV.Currently, the postulate about
the relationship between language and culture has be-
come an axiom.The most important task at the current
stage of the development of linguistics is to understand
this interaction aimed at defining culture, based on the
determination of the components reflected in the se-
mantics of linguistic units and conveying knowledge
about the world broken from the prism of the national
language, as well as the methods of such scientific re-
search.

The attention of modern linguistics is focused on
man as his mother tongue, that is, a direction such as
anthropocentrism comes to the fore.The relationship
between the components of the “"Man - language" dyad
is considered in two aspects: man as a subject who un-
derstands and evaluates the world through language,
and man as an object of description and evaluation
through language units. In recent years, more works
dedicated to the description of the human image in lan-
guage appear.

Phraseology began to be associated more and
more with linguocognitology, linguoculturology.This
Alefirenko, O.A.Voronkova, L.G.It is proved by the
works of Zolotyx and others. However, a number of
questions remain that have not been fully studied by

modern linguists. Phraseology still remains as a com-
plex science and a linguistic science that requires ex-
tensive knowledge from the researcher.

It can be considered a generally accepted opinion
that phraseological units are organized according to
phrase and sentence models, but differ from the latter
either by the "integrity of nominations" or by the spe-
cial nature of the meanings of lexical components.

Such a lexical-semantic approach to the problems
of distinguishing phraseological expressions and varia-
ble combinations of words can be explained by the fact
that their external similarity (formed separately) is ob-
vious, and the differences do not seem to allow distin-
guishing purely structural regularities. between phrase-
ological expressions and combinations of words, for
example, when distinguishing between a phrase and a
complex word, certain structural regularities can be re-
lied on. But despite the relationship between the syn-
tactic and lexical levels of the language, each of them
has its own elements and rules for their organization.
Undoubtedly, all phraseological units were created on
the basis of specific phrases and sentences. However,
most phraseological units coincide in form with the
types of existing word combinations. The difference is
that variable combinations of words are organized ac-
cording to structural models at the syntactic level of the
language, while phraseological combinations have lost
the ability of syntactic modeling to one degree or an-
other.

Phraseology as a linguistic science attracts the at-
tention of more researchers. If in the twenties the ques-
tion of separating phraseology into a special field of lin-
guistics was raised for the first time.

The classification analysis of the modern develop-
ment of phraseology allows to identify clearly formed
areas of research in this linguistic discipline, namely:

1. Morphological and grammatical features of
phraseological units;

2. Structural types of phraseological units;

3. Semantics of phraseological units;

4. phraseological nomination;

5. The specificity of the relationship of phraseo-
logical units with their components and complex
words;

6. Cognitive approach to the study of phraseolog-
ical meaning;

7. Stylistic function of phraseological units;

8. Sources of phraseological units and ways and
methods of phraseologicalization;

9. Phraseology of different regional variants of the
language;

10. Phraseography;

11. Phraseological derivation;

12. Author's phraseological idiocy;

13. Functional-communicative features of phrase-
ological units;

14. Linguistic aspect of phraseology and national-
cultural specificity of phraseological units;

15. phraseological terminology;

16. Sociolinguistic aspect of pragmatic functions
of phraseological units;

17. Genre, style, artistic and other problems of
phraseological translation;



60

Sciences of Europe # 128, (2023)

18. Phraseology in the context of subculture;

19. The linguodidactic aspect of phraseology;

20. Modeling problem in the field of phraseology;

21. The problem of system relations of phraseo-
logical units

It is necessary to add a point to the above list about
the comparative study of phraseological units of differ-
ent languages as the most intensively developing direc-
tion in phraseology, because in the late 60s, work on
the aspect of comparative phraseological studies had
just begun. Among them M.A. Pekler (1967) A.S.
Rahimov (1968), L. Ya. Orlovskaya (1968) studies
phraseology and their work in some aspects has not lost
its relevance even today [6].

The aim of this article is a global description of
Russian phraseology (idioms) in communicative and
pragmatic aspects. This goal is defined and solved in
the following main tasks:

1. To justify the need to analyze Russian idioms in
the communicative-pragmatic aspect as concrete units
designed to serve the communicative sphere of lan-
guage and speech.

2. To determine the linguistic functions of phrase-
ological units.

3. To characterize the features and structure of
phraseology.

4. To characterize the main semantic-grammatical
(partial) categories of phraseological units in the com-
municative aspect.

5. To characterize the semantics of idioms in the
onomasiological aspect.

6. To give an ideographic description of idioms: a)
to define the subject and tasks of phraseological ideog-
raphy, b) to characterize and structure the main phrase-
ological fields.

These studies differ in that, when conducting a
comparative analysis of linguistic phenomena, the au-
thors consider the mother tongue as the value by which
the phraseological facts of the foreign language are de-
termined or described.

Phraseology at the initial stage of its development
is naturally separated from other scientific fields, trying
to establish itself as an independent branch of linguis-
tics. However, any specific description of a phraseolog-
ical phenomenon inevitably goes beyond the bounda-
ries of one language and inevitably includes all existing
languages that are practically available for observation
at a given time. As Kolshansky points out, "The study
of a separate language system" "needs to be built on the
basic dialectical contradiction that the description of a
particular language is also the description of a general
language. Having gained some experience in the phra-
seological analysis of stable and repeatable language
units characterized by the presence of semantic trans-
formation, phraseology rises to a new qualitative stage
of its development.

The time has come when, on the one hand, de-
scriptive linguistics, in this case both classical and field
phraseology, finds its way in typological generaliza-
tions. And on the other hand, as the history of the de-
velopment of linguistic typology shows, there is an in-
creasing need to use phraseological materials to create

the most complete typological model of the language
possible.

There are three main types of phraseological units:
idioms, phraseological units and phraseological units.

Phraseological units (idioms) are stable expres-
sions that have meaning only in their unchanging form.
When you replace or rearrange the words, the meaning
of the idiom will be lost.

Phraseological combinations are fixed but flexible
expressions, the meaning of which is determined by
separate keywords. In this case, non-key words can be
replaced by synonyms. Example: you can "die of love"
or "you can die of pleasure” - the meaning of both ex-
pressions is clear.

Two directions of research in modern linguistics

Summarizing the broad ideas about phraseology,
we can note the following. Two directions of research
in modern linguistics have clearly emerged.

The first direction is based on the recognition that
the phraseological unit is a linguistic unit consisting of
words, that is, by its nature, a word combination. At the
same time, some scholars express the opinion that the
object of phraseology is all concrete expressions that
are actually possible in a given language, regardless of
the qualitative differences between them. So, for exam-
ple, Kopylenko says: "Phraseology covers all ... lexeme
combinations, including "free" word combinations, that
exist in a given language [7].

On the other hand, within the limits of this direc-
tion, the object of phraseology is recognized only by
certain categories and groups of word combinations
that stand out from all possible ones in speech with their
special originality. The composition of such units in the
language is determined depending on what features are
taken into account when defining such expressions.
Only these "special” phrases can be called phraseolog-
ical units. Despite the conventionality of concepts and
related differences, phraseology is usually said to rep-
resent:

1. As the phraseology of the language in the
"broad" sense of the word, including completely re-
thought phrases with unreinterpreted component
words. An example of such a "broad"” understanding of
the scope and composition of phraseology is the point
of view of V.L. Arkhangelsky, O.S. Akhmanova, N.M.
Shansky.

2. As phraseology of the Russian language in the
"narrow" sense of the word, including only completely
rethought expressions. Among the works that reflect
this understanding of the scope and composition of the
phraseology of the Russian language, there are, for ex-
ample, articles by V. P. Zhukov.

In both cases, the verbal nature of the phraseolog-
ical unit, as well as the lexeme character of its compo-
nents, are not questioned by these scholars. It is recom-
mended to consider the phraseological unit as a con-
tamination of the features of the word and phrase,
emphasizing the homonymy of the phraseological unit
and the phrase structurally related to it.

Phraseologies of New Testament origin, with their
figurative system, lively expressiveness and deep spir-
itual content, are never a frozen mass of obsolete words.
In our work, we tried to lift the veil of traditional views
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on this layer of the Russian vocabulary, to at least give
an overview of its current state against the background
of general theoretical information on phraseology. Cer-
tain conclusions can be drawn as a result of the analysis
of a number of scientific-journalistic works and lexico-
graphic sources.

Conclusion

Despite the fact that numerous valuable research
works and studies have been conducted on phraseology
in Russian linguistics, the language examples we pre-
sent under the name of the term syntactic phraseologi-
cal construction have not been combined and studied
under the name of a single term. Note that the term syn-
tactic phraseological construction itself can be consid-
ered new for Russian linguistics. Thus, phraseology
with a sentence structure usually means clichés, prov-
erbs, sayings, and phraseological sentences. However,
there is also a group of expressions within phraseolog-
ical sentences, which play an important role in group-
ing, studying them according to their composition,
scope in the text, expression possibilities, and stylistic
features. In general, defining syntactic phraseological
constructions, determining their categorical qualities,
and investigating the characteristics of these language
units can be considered appropriate from the point of
view of studying modern phraseology.

In the development of phraseology, as we have
seen, great prospects are opening up, focusing on the
extensive study of functional language in interaction
with it, recently intensified research in the field of ono-
masiology, nomination theory, linguistic pragmatics,
functional grammar and wider communicative linguis-
tics.

As for Russian phraseology (idioms), it has not yet
been the object of comprehensive research in the com-
municative aspect. This determines the relevance of the
topic of this work. The scientific topic we advance is
dictated by the logic of the development of linguistics
itself, which has become a comprehensive analysis of
language as the main means of communication of peo-
ple today.
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relativistic formulas, from which appropriate conclusions were drawn.
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1. Introduction

The special theory of relativity (STR) [1]-[3] cre-
ated in the 20th century has been deservedly considered
one of the most significant achievements of modern
physics, since it introduced the principle of relativism
into science. This is why STR is now taught in all uni-
versity physics textbooks. However, the relativistic for-
mulas obtained in this theory turned out to be incorrect
due to the lack of experimental knowledge in physics
of the 20th century necessary to complete their deriva-
tion. What is the physical meaning of named imaginary
numbers and now is not explained in any textbook.
Therefore, a postulate was introduced in STR, called
the principle of not exceeding the speed of light, which
allowed the physical meaning of imaginary numbers
not to be explained, since nothing supposedly corre-
sponds to them in nature.

This is how the STR has still been studied in phys-
ics textbooks.

2. The version of the special theory of
relativity presented for study in physics textbooks is
incorrect

For a newly created scientific theory, this is par-
donable, since such a theory must be developed. There-
fore, over time, something in it must be refuted. The
author of the concept of an open society, Sir Karl
Raimund Popper, argued [4] that "... the struggle of
opinions in scientific theories is inevitable and is a pre-
requisite for the development of science".

And in STR there are already a lot of such denials
[5]-[54]. This is the existence of shock oscillations -
tsunamis, music of pianos and other musical instru-
ments, bell ringing in Christian churches and even
swinging swings in playgrounds. This is the modern
theory of resonance under the influence of not only si-
nusoidal oscillations of constant amplitude, but also
damped sinusoidal oscillations, and even under the in-
fluence of exponential pulses. And this is even radio

engineering created earlier by STR, since STR and ra-
dio engineering mutually refute each other.

But the authors of physics textbooks, not being
able to challenge these refutations, nevertheless, still do
not take them into account [55]-[63].

3. The alternative version of the special theory
of relativity

Therefore, the alternative version of the STR [64]
is in demand. In it incorrect principle of light speed
non-exceedance STR denying physical reality of imag-
inary numbers is replaced by the principle of physical
reality of imaginary numbers proven experimentally.

Let us show how, for example, this can be done by
correcting the Lorentz-Einstein’s formula

m
m=——=— (1)

=)

where My is the rest mass of a moving body (for

example, an elementary particle);
M is the relativistic mass of a moving body;
V s the velocity of a body;
C s the speed of light.
It can be seen from the graph (see Fig. 1a) that the

function m(V) has a discontinuity at V = ¢ . It cor-

responds to real numbers for argument values V < ¢,
while for argument values V > ¢ it corresponds to
imaginary numbers that were discovered in the 16th
century and whose physical sense remained unex-
plained until the 20th century. And since we have
proved the physical reality of imaginary numbers, in
this situation it is necessary to explain their physical

meaning. But on the graph of the function M(V) | its
branch at the values of the argument V > C corre-
sponds to a physically unstable process that cannot ex-

ist in nature. Therefore, the Lorentz-Einstein formula
cannot be explained. Hence, it is incorrect.

1 This is reprint of the paper “Antonov A. A. The Corrected Version of the Special Theory of Relativity. European Journal of
Applied Sciences. Services for Science and Education. United Kingdom. 11 (5). 68-83. 2023. DOI:10.14738/aivp.115.15474
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Fig. 1. Graphs of the function m(V) corresponding to the generally recognized but incorrect and alternative
versions of STR in the subluminal V < ¢ and hyperluminal V > C range

And the graph of the Lorentz-Einstein formula,
which can be explained (see Fig. 1b), on the range
V > C should be similar to the graph of this func-
tion (see Fig. 1a) on the range V < €. Thus, the cor-
rected Lorentz-Einstein’s formula can be written as fol-
lows

where § = LV/ CJ is the ‘floor’ discrete function of

the argument V/C (see Fig. 2a);
W =V —(C isthe local velocity that in each uni-

verse takes values in the range 0<w<c (see Fig.

Fig. 2.
Graphs of functions (V) and W(V ) illustrating the meaning of the ‘floor’ function of discrete mathematics

Therefore, at ( = 0 the formula (2) should be

written as (1), and at VV = C it should be written as
follows

m(v): img, : _ Img : @)
S -1 1Y)

The graph of the function m(V) in Fig. 1b shows
that the value q = 1 corresponds to a fragment of this

function on the interval C <V < 2C . Those on this in-

terval C <V < 2C it corresponds to universe adjacent
to our universe. And this other universe is already in-
visible to us, as it is located beyond the event horizon.
Therefore, for definiteness, we call it tachyon universe.
Our visible universe will then be called tardion uni-

verse. The value = 2 corresponds to an invisible
tardyon antiverse, for which 2C <V < 3C. The value

2 Since, despite their infinity, they do not intersect

q= 3 corresponds to an invisible tachyon antiverse,

for which 3¢ <V < 4cC. Etc.

Therefore, it follows from the corrected Lorentz-
Einstein formula that the statement contained in phys-
ics textbooks about the existence in nature of our only
visible universe is incorrect. In fact, we are in the Mul-
tiverse, which, due to the mutual invisibility of the uni-
verses in it, we will call the hidden Multiverse. But to
make sure that the invisible universes really exist, we
need an appropriate experiment that made it possible to
see them.

4. Corollaries of the alternative version of the
STR

4.1.How to see invisible universes

In order to understand what this experiment can
be, first of all, it is necessary to understand that in For-
mula (2) the parameter ( is an additional spatial di-

mension in which mutually invisible parallel uni-
verses2 somehow drift relative to each other. They
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touch each other and even slightly penetrate into each
other generating respective passages through which
their matter content is exchanged. These passages are
commonly referred to as portals [65], [66] or stargates

[67]. And the entrances to them are presumably at least
some of the anomalous zones, of which there are a lot
on Earth [68]-[71].
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Fig. 3. Scheme of an astronomical complex for the detection of invisible universe

And since in other universes the constellations in
the sky inevitably differ from the constellations in our
earthly sky, then when moving through the portals from
the Earth to any neighboring universe, the map of our
starry sky will gradually be transformed into a map of
the starry sky of the neighboring universe. And if a tel-
escope is placed in such a portal, then by comparing the
position of the stars in the sky in the portal and outside
the portal (see Fig. 3), changes in the position of the
stars can be detected. These other constellations in the
starry sky in the portals will be the desired experimental
evidence [72]-[77]. The corresponding experiments? is
very low cost and easily implemented. Moreover, some
observatories are already in anomalous zones. As, for
example, the Main Astronomical Observatory of the
National Academy of Sciences of Ukraine, which is lo-
cated 12 km from the center of its capital, Kiev, in the
Goloseyevsky forest.

4.2.The need geophysical research of portals

Naturally, the farther the telescope is placed in the
portal, the more the constellations in its starry sky will
differ from the constellations observed outside the por-
tals. And the more convincing will be such astronomi-
cal observations. In addition, as a result of such astro-
nomical observations, it will be possible to determine
how many different neighboring invisible universes are
located next to our visible universe [78]-[88].

But the great value of such observations lies not
only in this. And also in the fact that the study of the
geophysical characteristics of portals will make it pos-
sible to create artificial portals, with the help of which
it will be possible to move from our universe to other
currently invisible to us, and therefore unknown uni-
verses. That will accelerate the transformation of hu-
man civilization into a super-civilization.

However, people now avoid any visit to the por-
tals, as the portals are invisible labyrinths in which it is
impossible not to get lost. Therefore, in order to make
visiting portals safe, it is necessary to create means of
portal orientation that will allow invisible portals to be

3 They are analogous to the experiment of Sir Arthur Stanley
Eddington in 1919.

seen in the same way that a compass allows navigators
to see the invisible magnetic field of the Earth. And this
is quite possible to do if we use the fact that the inten-
sity of the electromagnetic radiation of terrestrial radio
stations decreases as we dive into the portals. And when
it reaches the neighboring universe, this radiation will
disappear completely. After all, on Earth there is no
such electromagnetic radiation from neighboring uni-
Verses.

4.3.Dark matter, dark energy

Having proved the existence of mutually invisible
parallel universes, we need to find out their location in
the hidden Multiverse, or, in other words, the structure
of the hidden Multiverse.

We also need to understand the meaning of dark
matter and dark energy called as such because of their
incomprehensibility and because no chemical elements
have been found therein, as well as because they neither
absorb nor emit nor reflect nor refract electromagnetic
radiation. However, they account for more than 95% of
the whole mass-energy in space. More precisely, ac-
cording to the data obtained by the WMAP spacecraft
[89], the mass-energy of our visible universe (actually,
the hidden Multiverse) consists of 4.6% of baryonic
matter, 22.4% of dark matter and 73.0% of dark energy.
And according to more recent data obtained by the
Planck spacecraft [90], the entire universe (actually,
again, the entire hidden Multiverse) consists of 4.9% of
baryonic matter, 26.8% of dark matter and 68.3% of
dark energy.

Therefore, the truth and completeness of
knowledge in modern physics, which cannot explain
the phenomena of dark matter and dark energy, raises
serious doubts. And since it was proved above in the
most indisputable way that in nature there is not the
Monoverse, but the Multiverse, then in addition to
searching for the clues to the nature of the phenomena
of dark matter and dark energy at the Large Hadron
Collider in the microcosm, it is also necessary to search
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for their clues in the macrocosm of our hidden Multi-
verse. After all, Albert Einstein himself said: “Insanity:

doing the same thing over and over again and expect-
ing different results”.

Fig. 4. The six-dimensional space of the hidden Multiverse, in which (,I',S are the coordinates of invisible
parallel universes, and X,Y,Z are the coordinates of the material content in each such parallel universe

The search for a solution to this problem in the
hidden Multiverse allows us to assume that [91], [92]:

o dark matter and dark energy are evoked by in-
visible parallel universes of the hidden Multiverse, cre-
ating a kind of its own gravitational shadow in our vis-
ible universe;

o dark matter is evoked by invisible universes of
the hidden Multiverse adjacent to our visible universe;

e dark energy is evoked by the rest of the uni-
verses of the hidden Multiverse, except for our visible
and adjacent invisible universes;

¢ chemical composition of dark matter and dark
energy cannot be determined because they are just im-
ages.

Thus:

¢ the whole hidden Multiverse should consist of
100% / 4.6% = 21.8 parallel universes according to the

experimental data obtained by the WMAP spacecraft,
and of 100% / 4.9% = 20.4 parallel universes according
to the data obtained by the Planck spacecraft;

« the whole hidden Multiverse should consist of
100% / 4.6% = 21.8 parallel universes according to the
experimental data obtained by the WMAP spacecraft,
and of 100% / 4.9% = 20.4 parallel universes according
to the data obtained by the Planck spacecraft;

o dark matter should consist of 22.4% / 4.6% =
4.9 parallel universes according to the experimental
data obtained by the WMAP spacecraft, and of 26.8% /
4.9% = 5,5 parallel universes according to the data ob-
tained by the Planck spacecraft;

o dark energy should consist of 73.0% / 4.6% =
15.9 parallel universes according to the experimental
data obtained by the WMAP spacecraft, and of 8.3% /
4.9% = 13.9 parallel universes according to the data ob-
tained by the Planck spacecraft.
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Fig. 5. Possible structure of the hidden Multiverse

Such an explanation of the phenomena of dark
matter and dark energy provides important information
about the structure of the hidden Multiverse. Indeed,
given that mutually invisible universes of the hidden
Multiverse are interconnected by numerous portals
through which they exchange their matter content it can
be argued that their mass-energy has significantly aver-
aged over billions of years of their existence.

However... these results are inconsistent with the
formula (2), since according to the WMAP and Planck
spacecraft data, five-six rather than two invisible uni-
verses should be adjacent to our visible universe.
Therefore, the relativistic formula (2) must be corrected
again as follows:

mo(iy ) (1) (13)° (
J-LY~(a+r+s))?
where V is the velocity measured from our tar-

dyon universe;
C is the speed of light;

m(q,r,s)= 4)

iid9,i3 are the related imaginary units [51],
wherein

iZ=iZ=if=-1 ©)
i1i2i3 = i2i3i1 = |3| i2 = —1 (6)
yigly = iyhiz =3yl =1 (7)

4.4.Antimatter, anti-time, anti-space
Therefore, the hidden Multiverse has a quaternion

structure in six-dimensional space (Fig. 4). For exam-
ple, shown in Fig. 5, a helical structure in which adja-
cent to our visible tardyon universe is five invisible
tachyon universes and antiuniverses that evoking phe-
nomenon of dark matter, as well as sixteen other invis-
ible universes evoking phenomenon of dark energy.
Thus, such a hidden Multiverse contains twenty-two in-
visible universes, which is consistent with the mathe-
matically analyzed data obtained by the WMAP and
Planck spacecraft. In addition, this structure is con-
nected to two other universes that are outside the hid-
den Multiverse and form, together with the hidden Mul-
tiverse, the Hyperverse. And some invisible universes
located in the Hyperverse outside the hidden Multi-
verse, as shown in Fig. 5 could presumably be adjacent
to our visible universe. And then they can be discovered
and studied by astronomical and geophysical research
in portals.

From such a structure of the hidden Multiverse it
also follows that in its cosmic antipodes of uni-
verses/antiuniverses there are matter/anti-matter, as
well as time/anti-time and space/anti-space [93]-[103].

4.5. Deja vu phenomenon

The alternative version of STR allows explaining
another unusual phenomenon — deja vu. It is so unusual
that until now only medical scientists have tried to ex-
plain it. Translated from the French 'déja vu', it means
‘already seen'. And this term describes an allegedly psy-
cho-emotional phenomenon corresponding to the state
of a person in which it seems to him that he had already
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been in exactly the same situation. Moreover, psy-
chologists say that up to 97% of all people were in this
state at least once in their lives.

And although a large number of hypotheses have
been proposed to date to explain the phenomenon of
deja vu, it's all not clear here. As in the phenomena of
dark matter and dark energy. And all the deja vu hy-
potheses are not very convincing. They do not explain

why almost all people sooner or later find themselves
in this state, regardless of place of residence, age, gen-
der and other factors. If it is an infection, how is it
spread? Why, in spite of everything, almost all of hu-
manity is infected? And if it is an infection, then why
without any consequences and complications? And if
not an infection, then why did the phenomenon of deja
vu hit so many people? But why not everyone?

time loo

return to the past

future time \past time

Fig. 6. Explanation of the ‘déja vu’ phenomenon, which is created as a result of the intersection of the time
branch ‘return to the past’ and the time branch ‘past time’ with the formation of a ‘time loop’

Therefore, we propose another hypothesis - a
physical one. Very unusual, but explaining everything.
However, explaining in a different way than it is now
customary in science to explain, using only the
knowledge gained in the past. And we will explain us-
ing knowledge that is expected to be obtained in the fu-
ture. Those suppose that in the future a highly devel-
oped human civilization, possessing extremely perfect
computers, will be able to calculate any hypothetical
situations in its development both in the past and in the
future. Let's also assume that the inhabitants of these
super-civilizations will be able to travel to their past.
Then, the inhabitants of these super-civilizations, trav-
eling into the past and making some changes to it, will
be able to correct their future as well (see Fig. 6). And
people who are exposed to such an impact, being in a
time loop, from some point in time in their past further
in the future will live in a different branch of time. And
they will forget their previous life in the time loop, as
the memories of everything that happened to them from
their memory will somehow be erased. So this hypoth-
esis really explains everything.

But a very important circumstance follows from it
—the whole life of all people on Earth is currently under
the control of aliens from the future and is recorded in
the memory of their supercomputers. Therefore, they
know everything about us. And they try not to interfere
in our lives because it can change their future. And then
they will not be able to return to their future to their
relatives and friends. Nevertheless, sometimes they still
find such situations in the past on their supercomputers,
which correct their future in a favorable way, not ex-
cluding the possibility of returning to their relatives and
friends. And these options are being implemented.

5. Conclusion

Thus, the article proves that the version of the spe-
cial theory of relativity studied in the educational pro-
cess of all universities - even the most prestigious ones
- isincorrect. And the alternative version presented in
the article has convincing experimental evidence and
allows many inexplicable things to be explained.
Therefore, in the existing physics textbooks, the

presentation of the special theory of relativity must be
corrected.
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ABSTRACT

Tweek-atmospherics (tweeks), along with radio transmission by VLF radio stations, are used to study the
lower ionosphere. Electromagnetic pulse radiation, which has been excited by the lightning discharges, has a max-
imum spectral density at extra low frequencies range (ELF, 300...3000 Hz) and very low frequencies (VLF, 3...30
kHz). The Earth-ionosphere cavity serves as a waveguide for electromagnetic waves in these frequency ranges.
On the spectrogram of the tweek, the initial part is a linearly polarized broadband signal, and then a number of
individual harmonics are observed. Their instantaneous frequencies decrease, asymptotically approaching approx-
imately multiples of the cutoff frequencies of the waveguide. The single position method for lightning location
and estimation of the ELF wave’s reflection heights in the lower ionosphere by tweeks has been implemented into
the computational algorithm. The clusters with approximately the same azimuths and distances to sources which
have been obtained during the same night have been identified upon the ensemble of tweek-atmospheric records.
The data were accumulated at the Akademik Vernadsky Ukrainian Antarctic Station in 2021. These data were
selected for 6 nights of summer, autumn and winter of the southern hemisphere, during periods of disturbed mag-
netosphere after solar flares. The location of the receiving complex in the near-polar region makes it possible to
register tweek sources in two world thunderstorm centers with geographic azimuths from —60° to 130°. By exper-
imental results it has been shown that, under conditions the three-hour planetary index K, = 4...6, the measuring
complex at the Akademik Vernadsky Ukrainian Antarctic Station stably detects ELF — VLF atmospherics propa-
gating at night in the near-Earth waveguide. Processing records of such signals using the same algorithm as for
tweek-atmospherics under normal conditions of an undisturbed magnetosphere demonstrates the coordinates of
the sources of atmospherics. This also applies to the area of the Southern Magnetic Anomaly in the Brazilian
region, where satellite observation of lightning discharges is nearly impossible after solar flares. The vast majority
of thunderstorm centers for period studied were confined to continental regions, also tweek sources have been
observed with coordinates associated with a latitude band around 40 S of the Atlantic and Indian Oceans. Data on
the location of tweek sources (lightning discharges) coincide quite closely with predictions according to climate
patterns. By studying the spectra of tweeks, there has also been detected an effect of non-reciprocity of the propa-
gation in the East — West and West — East directions. The mechanism of this phenomenon should probably be
close to the same mechanism during the reflection of ELF — VLF radiation in the undisturbed ionosphere. A sharp
maximum in the average number of harmonics (that is, a minimum of attenuation coefficients) was observed when
tweek atmospherics arrived from a geographic azimuth of 110°. This feature can be explained by the joint mani-
festation of the non-reciprocity effect and the specific layout of the Southern Magnetic Anomaly relative to the
receiving point at the Akademik Vernadsky Ukrainian Antarctic Station.

Keywords: lower ionosphere diagnostic, ELF — VLF radiowaves, tweek-atmospherics, lightning location.

1. Introduction.

Electromagnetic pulse radiation which has been
excited by the lightning strokes has a maximum spec-
tral density at the frequency band embraced by extra
low frequencies range (ELF, 300...3000 Hz) and very
low frequencies range (VLF, 3...30 kHz). The Earth-
ionosphere cavity serves as a waveguide for electro-
magnetic waves in these frequency ranges. The radia-
tion generated at the lightning discharge sites creates
atmospheric signals inside the near-Earth waveguide.
At night, so-called tweek-atmospherics, or tweeks, are
often observed. They are characterized by a longer du-
ration than that of daytime atmospherics, up to 10...100
ms. In the spectrogram of the tweek, the initial part is a
linearly polarized broadband signal, then a number of
individual harmonics are observed, and their instanta-
neous frequencies decrease, asymptotically approach-
ing approximately multiples of the cutoff frequencies
of the waveguide. Along with radio transmission by
VLF radio stations, the use of these natural signals al-
lows to study a layer of ionosphere at altitudes of

60...90 km with a low electron concentration (10°...10°
m -3).

Tweek atmospherics have been singled out as a
special subspecies of atmospherics due to their ex-
tremely long duration [1, p. 1476]. The use of a wave-
guide model with isotropic conducting boundaries
made it possible to satisfactorily explain the dispersion
properties of tweeks [2, p. 58]. A number of tweek pec-
ularities were discovered later, namely: tweeks are rec-
orded when the signal source and receiver are at night
conditions, or even during a solar eclipse [3, p. 667],
the polarization of the tweek signal in the final, so-
called tail part is typically close to left-circular polari-
zation. Extra long tweek tails are also poorly explained
by isotropic waveguide model. These facts can be ex-
plained using theory from [4, p. 151], [5, p. 60].

An improved modification of the single-position
(so-called "Kharkiv'") method for lightning location and
estimation of the lower ionosphere height by tweek-at-
mospherics is described in detail in [6, p. 53], [7, p. 40].
The stages of the modified technique are as follows:
calculation of the dynamic spectra (sonograms) of a
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signal based on its parts of variable length, which is de-
termined by preliminary estimations of the path param-
eters of a given tweek; isolation of signal harmonics in
the sonogram and automatic selection of tweek param-
eters that give satisfactory approximations of the ob-
served tweek harmonics for one of the three signal com-
ponents. Algorithm [6, p. 53], [7, p. 40] was tested on
model tweek signals. It was shown that, up to 8 Mm
source distances, good agreement is achieved between
the model and calculated parameters of the tweek path
[7, p. 40], [8, p. 289]. The estimations of reflection
heights in the ionosphere for the first (fundamental) and
higher harmonics, and the estimations of polarization
parameters of the tweek signal by this method were
made in a number of works on an ensemble of experi-
mental tweek records [9, p. 98], [10, p. 27], [11, p. 20],
obtained in tropical regions during the voyage of the
research vessel (R/V) "Akademik Vernadsky" in 1991.
The paths to lightning sites that serve as sources of
tweeks were from 0.5 Mm to 4.5 Mm long according to
estimations based on this ensemble.

The East — West asymmetry of first quasi-trans-
verse electric (QTE) mode propagation with frequen-
cies ~2...3 kHz in the Earth-ionosphere wavequide is
known from observations of atmospherics [12, p.
1491], [13, p. 101]. The azimuthal dependence was re-
vealed ([10, p. 27], [11, p. 20], [14, p. 461]) in the tweek
polarization at the first harmonic, where it manifested
itself at source distances of 1.5...4.5 Mm as non-reci-
procity of East — West propagation.

In later works [15, p. 44], [16, p. 18] an azimuthal
dependence in the tweek spectra was observed by the
calculated mean number of tweek harmonics at source
distances of §...10 Mm, according to the experimental
records database accumulated at the Ukrainian Antarc-
tic Station "Akademik Vernadsky" in 2019 — 2021.
Tweek-atmospherics in this database have source at the
distances of 1.5...10 Mm or more.

The correlation matrix upon this database was cal-
culated for three parameters, and partial correlation co-
efficients were obtained in [17, p. 4]. The cause-and-
effect relationship was studied between the average az-
imuth of the arrival of tweeks in regard to the magnetic
meridian, the average distance to the center of the clus-
ter of tweek sources (lightning discharges), and the av-
erage number of tweek harmonics. It is shown that the
partial correlation coefficients between the number of
tweek harmonics and the difference of the magnetic az-
imuth from the direction to the magnetic east exceed
the 0.1% significance level for the entire range of dis-
tances. It is shown that the effect of the distance to the
tweek source on its spectrum in the range of 2...8 Mm
is comparable in magnitude or exceeds the effect of the
magnetic azimuth in the case of propagation in a region
outside the geomagnetic equator.

The increased probability of detecting tweeks with
higher harmonics if their directions of arrival are close
to the geomagnetic east is explained as the effect of
non-reciprocity of East — West and West — East propa-
gation of ELF — VLF waves in regard to the magnetic
meridian upon the spectra of tweek-atmospherics.

Within the frequency range of 1.6...20 kHz, up to
9 harmonics are revealed in the experimental record-
ings of tweek atmospherics. Current surveys near the
world's thunderstorm centers are detecting broadband
tweeks, with instances of tweeks that include higher
harmonics up to the 6th [18], but generally do not de-
termine signal arrival directions. Using experimental
material, it was previously shown that at source dis-
tances of more than 1.5 Mm, tweeks have 2...4 harmon-
ics in the spectrum [9, p. 98]. The ratios of the reflection
and attenuation parameters in the lower ionosphere, as
well as the background noise level, lead to the fact that,
for source distances to the receiver about 10 Mm, tweek
harmonics are usually not observed, except for the fun-
damental one.

The homogeneity of the ionosphere is a rather se-
rious confinement for the tweek propagation model [5,
p. 60], [19, p. 1185]. These theoretic results are ac-
ceptable only for a non-disturbed nighttime ionosphere
with a drastic increase of electron density in the E-
layer. During periods of time when conditions in the
Earth's magnetosphere are disturbed as a result of solar
flares, observations of experimentally recorded tweeks
must be compared with the pattern observed under nor-
mal conditions.

The purpose of this work is to study the implemen-
tation of observations of tweek-atmospheric signals in
the circumpolar conditions of the Ukrainian Antarctic
"Akademik Vernadsky" Station during periods of dis-
turbed magnetosphere in different seasons of the year.

2. Data and processing methods.

Through three orthogonal components of the
tweek recording one can determine the arrival azimuth
of tweeks. The dynamic spectrum (sonogram) of the
tweek-atmospheric for frequencies <25 kHz by sectors
of variable length is obtained, and than the computa-
tional algorithm (with a probability less than 1) detects
in sonogram the first (fundamental) harmonic and har-
monics of a higher order, if they are present in the sig-
nal. For each tweek-atmospheric, a pair of values [h, D]
is calculated based on all harmonics available for pro-
cessing, where h is the average effective height of the
reflecting layer in the lower ionosphere along the tweek
path, and D is the distance to the tweek source. Auto-
matic selection of tweek parameters that give satisfac-
tory approximations of the tweek harmonics is per-
formed in such a way as to achieve the best fit for all
harmonics taken into account simultaneously. The al-
gorithm, which is currently used by the measuring com-
plex since the fall of 2020, also determines the effective
reflection heights for the three lower harmonics of the
tweek.

The Akademik Vernadsky Ukrainian Antarctic
Station (UAS) is located near the polar circle, at
65°14°44" S, 64°15°28" W, geomagnetic coordinates at
2019 are 55.7°S and 6.3°E. The receiving unit and the
details of its operation were described in [20, p. 116].
Tweeks are observed when the receiving station is in
the night hemisphere, e.i. during the local nighttime.

The reception point on UAS "Akademik Vernad-
sky" can record tweeks generated by two world thun-
derstorm centers in the tropics of the Americas and Af-
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rica. The work [21] reported that about 78% of light-
ning on Earth occurs around +30° of the geographic
equator. So, tweek observations in the polar Arctic and
Antarctic regions usually reveal distances to the atmos-
pheric sources of 4...6 Mm [22] or 0.7...7 Mm [23, p.
2502]. Current records of tweeks in our database are
very numerous, however they have a range of azimuths
from 290° to 130°.That means their bulk arrived from
the northern and eastern sectors relatively to the obser-
vation site. Tweeks with western azimuths are rare (no
more than 2% per night). Single observed tweeks from
western sector have the first harmonic only and path
lengths of 2.5...5 Mm.

In the ensemble of tweek records for the first six
months of 2021, data were selected for periods of dis-
turbed magnetosphere, when after solar flares the three-
hour planetary index K, >4. These data have been col-
lected on nights during the southern hemisphere sum-
mer (February 7, March 3), equinox season (from 0 to
9 am. UTC at March 14 and March 25) and southern
hemisphere autumn (night from April 16 to April 17)
and winter (June 15 from 18 to 24 p.m. UTC).

It was shown (see in [18], [24, p. 20]) that through
the effective heights of the reflecting layer determined
from tweeks, the daily and seasonal regular changes in
the lower ionosphere heights are displayed and can be
traced. There are also demonstrated the presence of a
selected range of reflection heights of 87...89 km, in
which tweeks with a high number of harmonics are ob-
served more often in any range of D, and for heights >
90 km, the harmonic’s number was 2...4 [24, p. 20].

Since the reflection heights, as shown in [25, p. 34], do
not correlate with the distances to the tweek source and
the azimuths of its arrival, we can use data on thunder-
storms regardless of local time at the place of tweek-
atmospherics excitation, as well as to use data on thun-
derstorms accumulated during the entire night or any
part of it.

We separated groups of tweeks generated by a
common thunderstorm cell that were close in range and
azimuth.

Group-average values of geographic azimuth, dis-
tance D to tweek sources, and the average number of
harmonics in the tweek spectrum <N> were calculated
for several dozen of thunderstorm cells. The number of
tweeks in a group averaged about a hundred, varying
from 30 to 700. About 10 tweek groups with 10...30
records were also received from low-power thunder-
storm cells. Such obtained data are plotted on a map
(see Fig. 1). Cases where the number of tweeks in a
group was less than 30 are highlighted with gray icons.

Excitation of tweek-atmospherics is possible
when radiation is reflected from the layers of the night
ionosphere. At the early evening at the receiving point
of the “Akademik Vernadsky” station, tweeks with
sources up to more than 11 Mm are recorded at azi-
muths of about 120 degrees. The average number <N>
was 1.12, when the significant thunderstorm center was
observed near the Seychelles Islands at June 15 (it is
not shown in Fig. 1).

136 W

45" 3

Figure 1. The average number of harmonics in a thunderstorm cluster and the geographic location of recorded
thunderstorm cells during magnetic storms.
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The dotted lines in Fig. 1 show circles of equal dis-
tance from the receiving point (2 Mm, 4 Mm, 6 Mm, 8
Mm and 10 Mm) and azimuths with an interval of 30
degrees. Groups of tweeks with a strong participation
of high-frequency harmonics (<N> over 1.5) are dis-
played in Fig. 1 by squares, those where <N> =
0.27...0.5 are shown by circles, and diamonds show
groups with a small but significant presence of records
with the second and higher harmonics in the spectrum
(<N> = 0.15...0.27). The numbers next to the icons in-
dicate the number <N>. The stars show groups of
tweeks with a predominance of the fundamental har-
monic (<N> < 0.12). Examples of great circle lines cor-
responding to tweek’s routes are given.

3. Comparison with propagation under normal
conditions and discussion of results.

It has been established that after solar flares there
is an increased precipitation of charged particles into
the E-layer of the ionosphere (90...130 km) in the polar
regions of the Earth [26, p. 807], which includes the
area where the receiving station of the UAS “Akademik
Vernadsky” equipment is located. Nevertheless, ac-
cording to our experiments, under conditions K, = 4...6,
the measuring complex at the “Akademik Vernadsky”
station stably detects atmospherics propagating at night
in the near-Earth waveguide.

Processing records of such signals using the same
algorithm as for tweek-atmospherics under normal con-
ditions of an undisturbed magnetosphere demonstrates
the coordinates of the sources of atmospherics.

The mean annual land to ocean flash ratio is 10:1
[21]. The average global annual flash rate for the oce-
anic regions was found to be 5 fl/s, while continental
regions ranged from 31 to 49 fl/s during the year [21].
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The vast majority of thunderstorm centers for
these nights (see Fig. 1) were confined to continental
regions. Also clearly visible are data with coordinates
associated with a latitude band around 40 S of the At-
lantic and Indian Oceans.

Observations of tweek-atmospherics under normal
night conditions and calculations of their cluster-aver-
age spectral composition were carried out previously
(see in [17, p. 4]). For comparison, we have shown in
Fig. 2 data for 66 clusters of tweek sources for 2019
which correspond to thunderstorm cells. Their geo-
graphical azimuths differ and cover the northern and
eastern sectors of directions, from 305° to 120°.

As indicated above, the specific reflection mecha-
nism of ELF — VLF tweek radiation from the lower ion-
osphere at night, in contrast to daytime conditions, de-
pends on the electron gyrofrequency, and, therefore, on
the geomagnetic field at the reflection height in the
lower ionosphere. This manifests itself as dependences
of the tweek attenuation parameters on the angle of
their propagation vector with the horizontal component
of the magnetic field at this height. For the first few
harmonics of the tweek, the least attenuation is theoret-
ically predicted when coming from the geomagnetic
east. Figure 2 shows the average number of tweek har-
monics in a cluster as a function of the modulus of the
difference between its magnetic azimuth and 90°. Data
on thunderstorm cells with tweek path lengths from 7.6
Mm to 9.5 Mm are shown as rhombs. Data on tweeks
whose source’s distances corresponded to 2.2...4.5 Mm
and 4.6...7.5 Mm are depicted with crosses and stars,
respectively.

g 22 45Nm
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Figure 2. The average number of harmonics in a thunderstorm cluster as a function of the modulus of the
magnetic bearing difference with geomagnetic east.
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The significant difference in the spectra is shown
on Fig.2. During the late summer season, at such long
distances the thunderstorm cells were observed in Mex-
ico, in the equatorial Atlantic, and along the African
coast of the Gulf of Guinea. Less than 10% of the
tweeks with the sources localized in these areas had the
2" harmonic, and the 3" and higher ones were not ob-
served at all. However, in addition to these two global
thunderstorm centers in the tropics, climatic patterns
lead to heavy thunderstorms during the rainy season in
southern Africa and over Madagascar. The movement
of the geomagnetic poles has led to the fact that in the
2019 epoch the direction of the arrival of tweeks from
such sources to the “Akademik Vernadsky” station al-
most exactly coincided with the geomagnetic east. As a
result, the probability of observing higher harmonics of
the tweek, except for the fundamental one, from these
thunderstorm sources increased sharply.

For the data in Fig. 1, only 2 nights were included
in the summer season. Thunderstorm cells in southern
Africa were not recorded by tweeks at that time. Thun-
derstorm days (more precisely, nights with thunder-
storms) in this region during this season account for ap-
proximately 50% of the total. Thus, the absence of
thunderstorms on these nights does not indicate any-
thing significant.

Data on the location of tweek sources (lightning
discharges) coincide quite closely with predictions ac-
cording to climate patterns. By studying the spectra of
tweeks, one can also detect the effect of non-reciprocity
of the propagation in the East — West and West — East
directions. The mechanism of this phenomenon should
probably be close to the same mechanism during the
reflection of ELF — VLF radiation in the undisturbed
ionosphere.

Certain differences in the manifestation of such an
effect can be indicated. A sharp maximum in the aver-
age number of harmonics (that is, a minimum of atten-
uation coefficients) was observed when tweek atmos-
pherics arrived from a geographic azimuth of 110°. For
geographic azimuths 40...80° (which corresponds to a
magnetic azimuth 25...65°), the probability of detecting
higher harmonics in a tweek with a large path length
turned out to be greater: the average number of harmon-
ics ranged from 1.15 to even 1.47 at distances of 8...10
Mm. Only for path lengths of 10 Mm and more <N> <
0.1 (stars in Fig. 1). For similar arrival azimuths under
standard ionosphere, the data demonstrated that <N> is
less than 1.1 for tweek path lengths greater than 7.5
Mm.

In addition to the above, one should consider the
features of the geomagnetic situation in the studied re-
gion. Close from the reception station is the largest
anomaly of the geomagnetic field. This is the so-called
Southern-Atlantic Magnetic Anomaly (or Southern
Magnetic Anomaly, SMA), which many researchers
consider as a composition of two anomalies — the Bra-
zilian anomaly and the Cape Town anomaly. It has in-
creased significantly in recent decades, and has a strong
influence on the work of satellites in near-Earth orbit
and geophysical equipment. Its existence is due to the
asymmetric position of the earth's magnetic dipole,

which does not pass through the center of the Earth and
the Earth's axis.

We consider the geomagnetic field according to
the International Geomagnetic Reference Field model
IGRF-13 released in 2020. Regarding the SMA, two
main features can be indicated. The total intensity of the
magnetic field at the ground level is much lower. To the
north of the “Akademik Vernadsky” station, on geo-
graphical azimuths from —5° to 20° and distances of
4...5 Mm there is a minimum of total intensity. Because
of this, the boundary of the inner VVan Allen radiation
belt is located only 500 km from the Earth surface un-
der normal conditions and can decrease up to 200 km
as a result of geomagnetic storms. Such a fossa leads to
the rapid emptying of the drift particles and the lack of
protection against galactic rays.

This brings significant difficulties in the work of
satellites carrying out optical observation of lightning.
In fact, after solar flares, for several days their work be-
comes impossible with the orbital flight over the Bra-
zilian coast (area of the Brazilian anomaly).

Secondly, on geographical azimuths 80° and 110°
from the reception point on “Akademik Vernadsky”
station (at distances of 6 and 4 Mm) there are extre-
mums of magnetic inclination. Together with a de-
crease in total intensity, they create extremums of the
vertical intensity of the geomagnetic field.

For the purposes of this work, this layout of the
geomagnetic field’s anomalies means that the tweeks
with arrival azimuth of 80° pass through the area with
a minimum of magnetic inclination —68°, where the an-
gle @ (which is the deviation of the magnetic field from
the vertical in the plane of geomagnetic meridian) is
only 22°. This is approximately the same with the geo-
magnetic field of the same latitudes of other regions:
Australia or Pacific Ocean. The influence on the atten-
uation coefficients, which leads to the effect of non-rec-
iprocity of the propagation in the East — West and West
— East directions, is approximately the same. In con-
trast, tweeks with azimuths of 110° and paths more than
4 Mm propagate through the area with a more inclined
magnetic field, the magnetic inclination is up to —58°,
that is, the angle 8 = 32°. The absolute value of the at-
tenuation coefficients depends on the angle 9, and as a
result, this effect is approximately equal to such that it
would be at the latitudes of 30° S. It manifests itself
brighter, although the tweek’s routes lie closer to the
pole, south of Africa.

These details can explain some asymmetry of data
processed in our work (see Fig. 1) regarding the direc-
tion of strictly to the geomagnetic east, and the local
maximum of <N> (that is, the minima of the attenuation
coefficients) for tweeks with geographical azimuth
110°.

4. Conclusions.

By experimental results it has been shown that, un-
der conditions K = 4...6, the measuring complex at the
Akademik Vernadsky Ukrainian Antarctic Station sta-
bly detects ELF — VLF atmospherics propagating at
night in the near-Earth waveguide. Processing records
of such signals using the same algorithm as for tweek-
atmospherics under normal conditions of an undis-
turbed magnetosphere demonstrates the coordinates of
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the sources of atmospherics. This also applies to the
area of the Southern Magnetic Anomaly in the Brazil-
ian region, where satellite observation of lightning dis-
charges is nearly impossible after solar flares. The vast
majority of thunderstorm centers for period studied
were confined to continental regions, also tweek
sources have been observed with coordinates associ-
ated with a latitude band around 40 S of the Atlantic
and Indian Oceans. Data on the location of tweek
sources (lightning discharges) coincide quite closely
with predictions according to climate patterns. By stud-
ying the spectra of tweeks, there has also been detected
an effect of non-reciprocity of the propagation in the
East — West and West — East directions. The mecha-
nism of this phenomenon should probably be close to
the same mechanism during the reflection of ELF —
VLF radiation in the undisturbed ionosphere. A sharp
maximum in the average number of harmonics (that is,
a minimum of attenuation coefficients) was observed
when tweek atmospherics arrived from a geographic
azimuth of 110°. This feature can be explained by the
joint manifestation of the non-reciprocity effect and the
specific layout of the Southern Magnetic Anomaly rel-
ative to the receiving point at the Akademik Vernadsky
Ukrainian Antarctic Station.
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AHHOTALUA

HGHBIO ,I[aHHOfI CTATbU ABJIACTCA UCCICAOBAHNUC MCP U CTpaTeFHﬁ, INIPUHUMACMBIX B PeCHy6J‘II/IKe KaSaXCTaH,
C ICIBIO obecnieueHus COXpaHCHUS KYJbTYPHOI'O HACJCAUA U MPaB STHUYCCKUX I'PYIII. B craTtee PACCMOTPCHBI
POJIb TOCYAAPCTBA, OOIIECCTBEHHBIX OPraHU3aINi U MEKAYHAPOTHBIX HHUIMATUB B MOICPIKAHIH STHUYCCKON U
KyJ’H;TypHOﬁ TapMOHHWH, a TAKKE BbISIBUM BbI3OBbBI, C KOTOPBIMH CTAJIKUBAIOTCSA STHUYCCKUC I'PYTIILI B KaSaXCTaHe
Y BO3MOXHBIE ITyTH UX pelieHus. J[Is JOCTHKeHUsS NaHHOM IeId pacCMOTPEHBI 0030p ITHUYECKOTO COCTaBa,
KyJIBTYpHOE pa3HooOpa3ue U ero EeHHOCTh, 00pa3oBaTeIbHbIE IPOrPaMMBbI U S3bIKOBAs IOJIUTHKA.

ABSTRACT

The purpose of this article is to study the measures and strategies taken in the Republic of Kazakhstan to
ensure the preservation of cultural heritage and the rights of ethnic groups. The article examines the role of the
state, public organizations and international initiatives in maintaining ethnic and cultural harmony, and also iden-
tifies the challenges faced by ethnic groups in Kazakhstan and possible ways to solve them. To achieve this goal,
an overview of ethnic composition, cultural diversity and its value, educational programs and language policy are
considered.

KiroueBble c10Ba: MHOTOHAIIMOHAIBHOE OOIIECTBO, STHOMOINTHKA, COLMOKYIBTYpHasI HHTETPAIs, MEXK-
OTHHUYECCKOEC B3aHMO}:[eI>'ICTBHe, MEXIYHApPOOHBIC O6ﬂ3aT6HLCTBa, PaBCHCTBO U COMAJIBHOC HEPABEHCTBO, IOCyAap-
CTBCHHAA I1OJIUTHKA.

Keywords: multinational society, ethnopolitics, socio-cultural integration, interethnic interaction, interna-

tional obligations, equality and social inequality, state policy.

Pecrry6mmka Kazaxcran — 3T0, MHOTOHAIIMOHAIb-
HOE ¥ TIOJIN3THHYECKOE TOCYIapCTBO, B KOTOPOM IIPO-
JKUBArOT OoJiee 126 3THUYECKUX TPYIII, yBaXkask CBOU
TPaAWIMH, SI3BIKA U KyJbTYpHBIE OCOOCHHOCTH. DTOT
YHUKQJIbHBII MO3aWYHBIN XapakTep 3THHYECKOTO CO-
CTaBa CO3Ja€T BEJIHUKOE KyJIbTypHOE OOraTrcTBO, HO
TaKkXKe BHOCHUT OIPEJCICHHBIE BBI3OBEI B 00JacTH
YIPaBIEHUS ATHOTIOIMTHYECKUMHE TIPOLIECCAMH U TIpa-
BaMH 3THHYECKUX Ipymil. B cBere 3Tux ocobeHHOCTEH
aKTyaJIbHOCTb TEMBI COXPAHEHHUS KyJIbTypHOTO Hacle-
JIUSL ¥ TIPaB 3THHYECKUX TPYTII, IPOKUBAIOIINX B Pec-
my6inrke KazaxcraH HEBO3MOXKHO NEPEOLICHUTD.

Kazaxcran — 310, yHMKanbHasg MOZAEIb MUPHOTO
COCYILIECTBOBAHMSI PA3JIMYHBIX 3THUYECKUX TPYII U
penurui, rae npaBa U UHTEPECHl KaKION STHUUECKOU
TPyNINbl UIMEIOT HEOCHOPHMOE 3HaueHHE. DTHOCOXpa-
HEHME U 3allUTa KyJIbTYPHOIO HAacIeIusl ITHUYECKHUX
MEHBIINHCTB BaXXHBI HE TOJIBKO IS MO KaHUS CO-

LOKYJIbTYpHOI TapMOHUM B CTpaHe, HO M JUIs o0ora-
LIEHUs KyJIbTYpHOTO Iei3axa Pecrryonuku Kazaxcran.
B3anmononnManne U yBakeHHE MEXITY 3THHUECKUMHU
TpyIIaMy SIBISIFOTCS (DyHIaMEHTAIbHBIMHU TTPHHIIN-
MaMH, KOTOpPBIE CIIOCOOCTBYIOT YKPEIUICHHIO Halno-
HaJIbHON 0€30IaCHOCTH M yCTOMYMBOCTH B cTpaHe.[1]

JTHHYeCKasi MHOTOHALMOHAJBLHOCTH Ka3zax-
cTaHa

Otauueckuil coctaB Pecrrybnmku Kasaxcran sB-
JSIeTCS OJHUM M3 CaMbIX Pa3HOOOpa3HBIX Cpeau OBIB-
IINX COBETCKHX peciryOnuk u ctpaH Cpenneilt Asum.
Kazaxcran npuaepxuBaercss NOJIUTUKH MHOTOHAIUO-
HaJIbHOCTH M MYJIBTHKYJITYPHOTO OOIIECTBa, YTO CO-
3/1a€T YHUKAJIBHOE KyJbTypHOE OOTraTCTBO M Pa3HO00-
pasue HalMoHaJIBHBIX Ipymm. Hioke npeacTaBieH 06-
30p Hambojee KPYNHBIX OTHHYECKHX TPy,
npoxuBaronux B Kaszaxcrane:
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1. Kazaxu: Kazaxu sBisttorcss HanOosbImei o1-
HUYECKOW TPYTIION M COCTABIISIOT OOJBITMHCTBO HACe-
nenust Pecnybnuku Kazaxcran. OdunmansHbeiM rocy-
JTApPCTBEHHBIM SI3BIKOM SIBJISETCSI Ka3aXCKHUM, U Kazax-
CKasl KyJIbTypa MUIpaeT BaXKHYIO POJIb B OOIIECTBE.

2. Pycckne: Pycckue - BTopas 10 YHCIICHHOCTH
sTHUYeckas rpynna B Kasaxcrane. OHM COCTaBIJISIOT
3HAYUTEIbHOE MEHBIIMHCTBO U MPOXKUBAIOT MPEUMY-
IIECTBEHHO B rOpoOJiax M T'OPHOAOOBIBAIOIINX PETHO-
Hax. Pycckuil s3bIK TpaJULIMOHHO MCIIOJIb30BAJICS KaK
A3BIK MEKITHUUECKOTO OOIIEHMS.

3. VY30eku: Y30eku - TpPeTbs MO YUCICHHOCTU
sTHHYecKas rpymnma B Kazaxcrane. OHM 00BIIHO cocpe-
JIOTOUCHBI B I0XKHBIX PETHOHAX CTPaHbI M 3aHHUMAIOTCS
CEJIBCKUM XO035IICTBOM.

4. Viirypsl: YUrypsl NpoKHBaIOT B I0JKHBIX pe-
ruoHax KaszaxcraHa, B OCHOBHOM BOJIN3U TPaHUIbI C
Kuprmsueit u Kuraem. OHn o6nagaroT coOCTBEHHOMN
KyJIBTYPOH U TpaJULUsIMU.

5. Tarapsl: TaTapsl - KPyIHOE 3THHYECKOE CO-
obmectBo B Kazaxcrane, mpeMMyImecTBEHHO KOHIICH-
TpUpyIOIeecss B IOXKHBIX M BOCTOYHBIX OOJIaCTSX.
Tarapckuii 36K U KyJIBTYPa HMEIOT JONTYIO HCTOPHUIO
B PETHOHE.

6. YxkpamHUbl: YKpawHIBl TaKKe SBIIOTCS
3HAYUTEIBHOM 3THUYCCKOW TPYIIO#, 0COOCHHO B ce-
BepHBIX perroHax Kazaxcrana. OHM coCpelOTOUYCHBI B
ropoaax u 3aHUMaKOTCA Ppa3’IMIHbIMH BUJaMU
JIeSITETIbHOCTH.

7. Kopeiinbi: Kopeiiiel B Kasaxcrane umeror
COOCTBEHHYIO KyJIbTypYy U 00bIYaH, 1 OHU IPOXKHUBAIOT
B PA3IMYHBIX O0JACTAX CTpPaHbl, BKIIOYast AJIMATHl U
Kaparanna.

8. Hemupbi: Hemipl OblIH NCTOPHYECKH 3HAYU-
TeAbHOW »THHUYECKOM rpymmoil B Kazaxcrane, u ux
HacJeue OCTaeTCsl B PA3IMUYHBIX aCIEKTax KyJIbTyp-
HOM XKM3HU CTPaAHBI.

9. /[pyrue sTHH4eckue rpynmsi: Kpome nepe-
YHUCJICHHBIX, B Kasaxcrane MMPOKUBAET MHOXKECTBO
JpYyruX 3THUYECKHMX TPYIII, BKIIFOYass KUPTrU30B, ITyH-
raH, TQJPKUKOB, OAITKUD, KapauMoB | Jip.[2]

OrtHHueckoe pasHoobOpaszue Kazaxcrana cosmaer
MHOT000pa3ne KyJIbTYPHBIX TPaJUINH, I36IKOB U 00BI-
4aeB, 4TO JIeJIaeT CTPaHy YHHKAJIBHOH M MHTEPECHOH
JUTSL KCCIIEIOBAHUSI B KOHTEKCTE MHOTOHAI[MOHAIEHOTO
COCYIIECTBOBAaHUS U YIPABIICHHS STHOIIOJIUTHIECKUMHU
npoueccamMy. BakHOCTH 3alUTHI TPaB U KyJIbTYPHOTO
Hacjeaus dTHUUeCKHX rpymn B KasaxcraHe sBisieTcs
KJIFOUEBOI COCTaBIIAIONIEH 00l MONMUTHKHY U HAIHO-
HaJIbHOM TapMOHUU B CTPAHE.

KynbrypHOe pa3sHoobpasue B Pecnyonuke Kazax-
CTaH UrpaeT KIOYEBYIO poiib B (opMupoBaHuu Oora-
TOW M YHUKAJIBbHON KyJIBTYPHOM TKaHH 3TOH cTpaHsl. C
Pa3IMYHBIMK STHHYECKUMH T'PYIIaMH, KaXIas U3 KO-
TOPBIX MPUHOCHT C cOOOM CBOM TPaIUIIMH, SI3BIKH, OOBI-
yau M HMcKyccTBO, Kaszaxcran oboramaercss MHOXe-
CTBOM KYJIBTYpPHBIX JIEMEHTOB. MHOrOHallMOHAIBHOE
obmectBo Kazaxcrana crnocoOCTByeT MHTEHCHBHOMY
B3aUMOJICHCTBUIO MEXIY Pa3IUYHBIMU 3THUYECKUMH
rpymnmaMi. OTO B3aUMOJECHCTBHE CIIOCOOCTBYET 00-
MCHY KYJBbTYPHBIMU IEHHOCTAMH, 3HAHUAMU U OIIbI-
TOM, YTO B KOHEYHOM MTOT€ YKPEIUIIET COLIMOKYIBTYP-

Hy'o nHTerpanuto. Kaxxnas sTHHUecKas rpymmna npuHo-
CHT ¢ cO0O¥ CBOM YHUKAJIbHBIC KyJIbTYPHBIC TPaAULIHN.
370 BKIIIOYACT B ceOs MY3bIKY, TaHIbI, KyJIHHApHbIC
0Jro/1a, HAMOHAJIbHBIE TIPa3HUKH, PETUTHO3HBIE 00-
pAABI U APYTHE acleKThl KylbTyphl. borarcTBo Takmx
TpaaAuIHK CO3JIaeT KyJIbTypHOE OOTaTCTBO M Pa3HO00-
pasue, KOTOpoe MOKET ObITh MCTOYHHKOM T'OPJOCTH
JUISL HAIIMOHAJIEHOTO COOOIIECTBa.

KasaxcraH sBiseTCS MHOTOSI3bIYHOM CTPAHOM, Ilie
COCYIIECTBYIOT pa3lIMUYHBIC SI3BIKH, BKJOYAs Ka3ax-
CKUH, pycCcKui, y30eKCKHH, YHTYPCKHiA, TaTapCKUil 1
MHOTHE IpyTHe. DTO CO3JaeT S3BIKOBOH IIIaBIIBHBIN
KOTEJN, TAE JIIOAW MOTYT OOINAThCS M OOMEHMBATHCS
U/ESIMH Ha Pa3HBIX SI3bIKaX, 4TO COCOOCTBYET JIMHI'BH-
CTUYECKOMY pa3HO00pasuio.

KynbrypHOE pazHooOpaszue NHpHUBIEKaeT BHUMA-
HUE TypUCTOB M HcclefoBaTeneil co Bcero mupa. Ty-
pHU3M U KyJBTYPHBIH OOMEH CHOCOOCTBYIOT oOorarie-
HHUIO 9KOHOMHUKHU M 00pa3oBaTeIbHOW CQepsl CTpaHbI.
3amuTa ¥ MOOLIPEHHE KyJIbTYPHOTO pazHOOOpasus
CIIOCOOCTBYET COIMOKYJIBTYPHOM TAPMOHUH U YKpETI-
JICHUIO MHPHOTO COCYIIECTBOBAHHMS Pa3IMUHBIX 3THH-
YECKUX TPYHIL. DTO BayKHO AJs 0OecTieueHNs CTaduIb-
HOCTH ¥ Pa3BUTHS CTPAHBI.

KynbprypHOe pa3HooOpazue B Kaszaxcrane sBis-
€TCsl HALIMOHAJIbHBIM OOTaTCTBOM, KOTOPOE POPMHUPYET
YHUKAJIBHBIA KyJIbTYPHBIN JaHAIIAPT U COCOOCTBYET
Pa3HOCTOPOHHEMY PAa3BUTHIO CTpPaHBl. OJTHUYECKHE
rpynnel B Kazaxcrane mpomomkaioT COXpaHSITh CBOU
TpPaJUIMd U OJHOBPEMEHHO Yy4YacTBYIOT B CO3IaHUU
MO3aWKH KyJIbTYPHOTO Pa3HOOOpa3Ws, UTO SIBISETCS
Ba)KHOW YacThIO Ka3aXCTaHCKOH HaMOHAJIHHOU MICH-
THYHOCTH.

IIpaBoBasi ocHOBa M Me:XIyHapoJAHble 00s13a-
TeJbCTBA

[TpaBoBast OCHOBa M MEXIYHAPOAHBIE 00sI3aTEIb-
CTBa MI'PAIOT B)KHYIO POJIb B 00ECIICUSHHUH MPaB dTHHU-
YEeCKHX IPYHII ¥ COXPAHEHUH KyJIbTYPHOTO HacIeaAns B
Pecniy6sinke Kazaxcran. 3akoHBI M MEXIyHapOIHBIE
COTJIallIeHUs] 00ECIIeYnBAIOT PAMKU M CTPYKTYPBI JJIst
3aILUTBl U COACUCTBHUS IIpaBaM 3THUUYECKUX Tpymnil. B
KazaxcTane, kak ¥ BO MHOTHX JAPYI'HX CTpaHax, IIpaBo
SIBIISIETCSI OCHOBOM JUIS MOJJIEPKAHUS TapMOHHYHBIX
STHUYECKHX OTHOLICHWH W COOIIONEHNUS KyJIBbTYPHOTO
pa3HooOpa3us. B 3Toii cBsI3M, HMXKE TIPeCTaBICHBI OC-
HOBOIIOJIATaloIHe TOKYMEHTHI rapaHTHPYIOIINE MpaBa
¥ CBOOOIBI STHUYECKUX KyIbTYyp:[3]

e Koncruryuusa PecnyOnuxku Ka3zaxcran:
Konctutynus Kazaxcrana sBnsieTcs OCHOBHBIM IPaBo-
BBIM JIOKYMEHTOM, KOTOPBIH OIpeIeNseT HMPUHIIHIIBI
paBeHCTBAa M HEIMCKPUMUHAIIMK BCeX rpaxnaaH Pec-
myOnmmukn KazaxcraH, HE3aBHCHMO OT MX STHHYECKOH
MIPUHAAIICIKHOCTH. OT0  BaXHOE  TOJOXKEHHE
rapaHTupyeT 3alIUTy npas THUYECKHUX
MEHBIIUHCTB.[4]

e 3axoHogatenbcTBo: Kazaxcran umeer 3a-
KOHBI, KOTOPBIE PErYIHUPYIOT BOIPOCHI, CBSI3aHHBIE C
mpaBaMu 3THUYeckux rpymn. Hampumep, 3axkon "O
s3p1kax B PecnyOmmke Kazaxcran" u 3akon "O murpa-
nun'" IPEOCTaBISIOT MPABOBYIO OCHOBY JIJISl COOIO/IE-
HUS SI3BIKOBBIX TIPAB M CTaTyCa MUTPAHTOB.

e [Ilnan HanuoHanbHbIX JeiicTBuii: Kazax-
cTaH paspabortan HanmoHanbHBIN MaH JEHCTBUE MO
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IpaBaM 4YeJIOBEKa, KOTOPBIN BKIIOYAET B CE0sI MEPHI 110
3alIUTe MpPaB STHUYECKUX TPYMI U COACHCTBUIO MHO-
TOHAIMOHAJILHOMY COCYILIECTBOBAHHIO.

e MexnyHnapoansle ofsizaTesnbcrBa: Kazax-
CTaH SIBJISICTCS YYACTHUKOM Pa3IMYHBIX MEKITyHAPO.I-
HBIX COTJIALIEHUH M KOHBEHIMH, HAalpaBJICHHbBIX Ha 3a-
HIMTY NpaB dTHUYECKUX MEHBIIMHCTB U IIOAEpKaHNe
KyJIbTypHOTO pazHooOpasus. K mpumepy, Kazaxcran
spisiercst wieHoM Kousenmun OOH o nmukBmmanmn
Bcex GopM pacoBoit TUcKpuMHUHAIUN U EBponeiickoit
XapTHU PETMOHANBHBIX WM MEHBIIMHCTBEHHBIX SI3bI-
KOB.[5]

e HanuoHajabHbIe HHCTUTYTHI "
omOyacMensbl: Kasaxctan co3jan HallMOHAJIbHBIE WH-
CTHUTYTHI, TAKHE KaK YIOJHOMOYEHHBIH 110 paBaM 4e-
JoBeka 1 KoMHUTET 1Mo MeKHAIMOHAIBHBIM OTHOIIE-
HHSIM, KOTOpBIE 3aHUMAIOTCSI BOIIPOCAMHU IPaB dTHHYE-
CKUX TpyII.

[IpaBo urpaer pyHIaMEHTAIBHYIO POJIb B 00OecTIe-
YEHUH COOJIOJICHUS NPaB STHUIECKUX MEHBIIHMHCTB U
3almTe KyJIbTypHOTO pa3HooOpasus. BakHOCTh mpa-
BOBOI1 OCHOBBI ¥ COOJIFOICHHST MEKIYHAPOAHBIX 00513a-
TENILCTB HE MOXKET OBITh HEOOIICHEHA, TaK KaK OHH SB-
JSFOTCSL  KITFOUEBBIMH  (haKTOpaMH JUIl 00eCHeYCHUS
MHpa, CTAOWIBHOCTH M YBAXCHUS KyJIbTYpHBIX IIpaB
BCEX ITHUYECKUX rpymm B Kazaxcrane.

Mepsl M cTpaTernu coXpaHeHUs1 KyJbTYPHOTO
HacJIeIHsl ¥ MPaB 3THUYECKUX TPy

OOpazoBarenbHbIe MPOrpaMMBbl UTPAIOT BAXKHYIO
pOJIb B COXPAaHCHMH KYJIbTYPHOTO HaCleAMs ITHHYE-
ckux rpymmn B Pecybmke Kaszaxcran. Onm cmoco0-
CTBYIOT COXPaHEHHIO TPaIULHNH, S3bIKOB, UCTOPHH U
KyJIbTypPHBIX ICHHOCTEH, a TAaKXkKe 00eCTIeunBaroT HHTe-
Tpamyio STHUYECKUX MEHBIINHCTB B 00pa30BaTEeIILHYIO
cucremy. OGpa3zoBaTenbHbIE TPOTPAMMbI MOTYT BKIIIO-
4aTh SI3BIKOBOE OOYYEHHE, YTO MTO3BOJISICT COXPAHATD U
nepenaBaTh POJHbBIE S3bIKA AITHUUECKHX MEHBIIUHCTB.
Hanunume xauecTBEHHBIX Y4eOHBIX MPOTpaMM Ha poji-
HBIX SI3bIKaX MMOMOTAET JIETSIM COXPAHATh U Pa3BUBAThH
CBOM $I3bIK W KYJIbTYpHBIE MAeHTHYHOCTH. [lIKonbl 1
yueOHbIE 3aBEJCHUS] MOTYT BKJIIOYAaTh B CBOM MPO-
rpaMMBbI KyJIbTYPHbIE MEPOIIPHATHS, YPOKHU U KYPCHI 110
M3YYECHHUIO KyJbTYphl, HCKYCCTBAa M UCTOPHH ITHHYE-
CKUX MEHBIIMHCTB. DTO IIOMOTaeT JIeTSM y3HaBaTb O
CBOMX TPaJUIUSIX U EHHOCTSIX.

Pa3paboTka m pacmpocTpaHeHHe 00pa3oBaTelb-
HBIX PECYPCOB, TAKUX KaK y4eOHUKH, yIeOHbIe MaTepH-
anbl U OHJIAWH-KYPCHI, CIOCOOCTBYET JIOCTYNy K HH-
dopma O KyJIbTypHOM HaClEJUHM JTHHYECKHX
rpyni. OTH pecypchl TOMOTal0T HE TOJBKO 3THHYE-
CKUM MEHBIIMHCTBAM, HO M BCEM YYalUMCsl y3HABaTh
¥ TOHWMATh pazHooOpasue KyibTyp. ObOpazoBaTensb-
Hble YUYPEXKACHHS MOTYT COTPYJHHYATh C MYy3esIMH U
KyJIbTypHBIMH IIEHTpaMu, 9To0bI 000TaTUTh 00pa3zoBa-
TENBHBIA TpolLlecC M INPEAOCTaBUTh CTYJCHTaM BO3-
MOXHOCTb TIO3HAKOMHTBCSI C BBICTABKaMH, JIEKIIMSIMU U
UCCIIEJIOBaHUSMH, CBA3aHHBIMHU C KYJIBTYPHBIM Hacie-
queM. OOpa3oBaTelbHbIE MHCTUTYTHI MOTYT HpeNo-
CTaBJIAThH y4eOHBIC TPOTPaMMBI U KyPChI I Oy Ly IIHX
yauTenei, 9To0b MOATOTOBUTE HX K paboTe ¢ MHOTO-
HaIMOHaNbHBIMU Kiaccamu. OOydeHue ydurteneit o
KyJIbTYpHBIX Pa3IM4YMsiX M METOJaX IpernoiaBaHus

KyJBbTypHOTO HACHEIUsl TAKXKe SBISETCS BaKHOW Ha-
CThIO JaHHOU cTpareruu. [logaepka MHKIFO3UBHOTO
00pa3oBaHus, KOTOPOE BKIIOYAET YUAIIMXCSI C Pa3IIHy-
HBIMU KYJbTYPHBIMU M SI3BIKOBBIMH (DOHAMU, CIIOCOO-
CTBYET CO3JIaHHIO OOJiee Pa3HOOOPa3HOM U MHKITFO3UB-
HOI 00pa3zoBaTenbHON cpebl.[7]

OO0pa3oBaTeNbHbIC MPOTPAMMBI  TPEACTABIISIOT
cO0O¥ KITFOUEBOM MEXaHU3M ISl Iepeaun U COXpaHe-
HUS KyJIBTypHOTO HACJIEOus, a TAaKXKE CIOCOOCTBYIOT
oborameHnio KyJIbTYypHOTO pa3sHooOpasus. OHU mof-
JepKUBAIOT CO3HAHHE COOCTBEHHOW HICHTUYHOCTH,
COXpaHCHHE S3BIKOB WM TPAAMIHNI, a TaKkKe CIoco0-
CTBYIOT MHPHOMY COCYIIECTBOBAHHUIO PAa3IWYHBIX 3T-
Hudeckux rpynn B Kazaxcrane.

ITporpaMMbI MEKITHHYESCKOTO B3aUMOICHCTBUS B
Kazaxcrane umeror kitoueBoe 3HaUe€HUE Ui oOectie-
YCHUS TAPMOHUYHBIX OTHOIICHUH MEXY pa3THIHBIMU
STHUYCCKUMH TPYIIAMU, YKPEIUICHUS COIUOKYIBTY -
HOW MHTETPAIMK U MOJICPKAHMS MUPA U CTa0MIBLHO-
ctu B cTpaHe. Kasaxcran paspaboTan pasHooOpas3HEIC
MporpamMMBbl U CTpPATETHH, HaIpaBJICHHBIC Ha COACH-
CTBHE MEKITHHUECKOMY B3aMMOJICHCTBHIO U YKpEILIe-
HUIO OOIIECTBEHHOTO corfiacusi. BoT HECKOIBKO KITIO-
YEeBBIX IIPOTPAMM U Mep, CBA3aHHBIX C MEKITHHICCKIM
B3aMMO/ICHCTBHEM.

KazaxcTaH akTHBHO pa3pabaTbiBaeT M BHEIPSET
roCyJapCTBEHHBIC TOJUTHKHU U CTPATETUU, HATIPABJICH-
HBIE Ha YKPETUIEHUE MEKITHUUECKUX OTHOIICHUH. DTH
MOJIMTUKY BKITIOYAIOT B €01 MEPHI [0 3aIlIUTE MPaB 3T-
HHUYECKUX MCHBIIUHCTB M 00CCIICUCHUIO UX YUACTHS B
OOIIECTBEHHOM U MOIMTHYCCKON JKU3HU. B pa3miuaHbIx
pernonax Kazaxcrana QyHKIIMOHHPYIOT IEHTPHI MEX-
HAITMOHAJIFHOTO B3aWMOJICHCTBUSA, KOTOpPHIE CIIOCO0-
CTBYIOT OOMEHY OITBITOM, ITPOBEACHUIO 00pa30BaTEIIh-
HBIX MEPOTIPUATUH U KYJIbTYPHBIX IPOTPAMM, a TaK¥Ke
OKa3BIBAIOT KOHCYIBTAllMM B BOIPOCAX MEXITHUYC-
CcKuX oTHomeHud. [Iporpammsl 00pa3oBaHMS BKIIO-
YaloT B ce0s 00yueHHne MEeKITHUIECKOMY B3aHUMOJIEeH-
CTBUIO U KyJIbTYpHOMY pazHooOpasuto. [lIkossr u yHuU-
BEPCHUTETHI MPEJAOCTABIIIIOT YPOKH B KYPChI, KOTOPBIE
MOMOTAIOT CTYACHTaM JIydllle TMOHUMAaTh U YBaXkaTh
KYJIbTYPBI Pa3IHUHBIX STHUYSCKUX TPYIIIL.

TocynapcTBo moepxuBaeT pazHOOOpa3HbIE Me-
JIUHBIC MIPOTPAMMEI, HAIpaBJIICHHBIC HA MOMYJIpH3a-
IO MEXKITHUYECKOTO B3aUMOJICHCTBUS M BOCITUTAHHE
TOJICPAHTHOCTH. DTO MOXKET BKIIFOYATH B ce0s TeJere-
penayu, paauonporpaMMBbl H HHTEPHET-pecypchl. Pas-
JWYHBIE TPOTPAMMBI U MEPOTIPHUSTUS JIJISI MOJIOJCKHU
CMOCOOCTBYIOT B3aMMOTIOHMMAHUIO U JIPYKOE MExay
NPEJCTaBUTEIAMH PA3IMYHBIX STHUYSCKHUX rpyril. Mo-
JIOJICKHBIE OOMEHBI, POPYMBI U JIarepsi CIOCOOCTBYIOT
(hopMHpOBAHHIO TOJIEPAHTHOTO MTOKoJeHUs. OpraHu3a-
[UST COBMECTHBIX KYJBTYPHBIX M CIIOPTHBHBIX MEpO-
MPHUATUI CIOCOOCTBYET YKPEIUICHHIO MEKITHHICCKIX
OTHOIICHHUI ¥ 000TAIICHUIO KYJIbTYPHOTO OIIBITA.

T'ocynapcTBo U OOIIECTBEHHBIC OpPraHU3aAlUHU aK-
TUBHO TPOBOJAT TUAJIOT M KOHCYJBTAIUH C MPECTa-
BHUTEIIIMU 3THUYECKAX MEHBIIUHCTB, YTOOBI BBIIBUTH
Y PELIUTH MPOOIIEMBI U BEI30OBBI, C KOTOPBIME OHH CTa-
KUBAIOTCSI.

Mepsl Mex3ITHHUECKOTO B3auMmozeiicTBus B Ka-
3aXCTaHe CHOCOOCTBYIOT OOECIIEUEHHUIO COIMOKYJIb-
TYpHOH TapMOHMHM W PAa3BUTHIO pa3HOOOpa3usl B
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CTpaHe. DTH IPOTPaMMBI U CTPATETUH UTPAIOT BAXKHYIO
pOJb B MOAJEPKAHUM MHpPA, CTAOMIBHOCTH M yBaXe-
HHUSI MEXIY Pa3JIMYHbIMH STHHYECKUMH TPYIIIaMH B
PecnyOmuke Kazaxcran.[8]

3akJiouenue

VYnpaBneHue 3THONOIUTHYECKUMH NIPOLieccaMu B
Pecrry6nmke Kazaxcran npencrasisieT co00i BaXKHYTO
3aJa4uy, YYUTbIBass MHOTOHAIIMOHAIBHBIH XapakTep 00-
ImecTBa W OOrarcTBO KyNIbTypHOro Hacmeaus. He-
CMOTPSI Ha MHOXKECTBO BBI30BOB, C KOTOPBIMHU CTaJIKH-
BaeTcsl cTpaHa, Ka3zaxcTaH akTUBHO pa3pabaThIBacT U
peann3yeT CTpaTeTHH W MPOTPaMMBbI, HAIPaBICHHBIC
Ha TOAJCp)KAaHWE MHUpA, CTAOMIBHOCTH W yBaXXKCHUS
KyJIbTYpPHBIX TIPaB BCEX STHUYECKUX TPYIIIL.

3ammra mpaB 3THUYECKUX TIPYII, COXpaHEHHE
KyJIbTypHOTO Hacieausi, o00Opa3oBaTeNbHBIE TPO-
rpaMMBbl, MEXITHHYECKOE B3aMMOJCHUCTBHE U COOJIIO-
JICHUE MEXTyHapOJIHBIX 0053aTEeJbCTB UTPAIOT BaX-
HYIO POJIb B 3TOM Hporecce. Y CHIHs 110 00eCeYeHHI0
MHpa ¥ TapMOHHHM B MHOTOHAIMOHAJILHOM OOIECTBE
SBJISTFOTCSI TPUOPUTETHBIMY 3aja4aMy ¥ BXKHBIMH IS
CO3JaHUsl ONArONpPUSATHONW Cpembl AL Pa3HOOOpasus
KyJIbTYP, TPAAUIMHA U S3BIKOB.

Baxxno momuepkHyTh, uTOo Kaszaxcram mpomon-
JKaeT pa3BUBATh CBOIO MOJHUTHKY M CTPATETHH [UIS
yOopaBJIC€HUA OTHOIIOJIUTUYCCKHUMU IpOoIECCaMH, a
TaKK€ alaliITUPOBATHECA K HOBBIM BbI30BAM U U3MCHSIO-
muMcs  oOcTosiTenbcTBaM. Takue ycwiusi Ccrocoo-
CTBYIOT YKPEIUICHUIO COLIMOKYIBTYPHON HHTETPALIUH U
00€eceynBaT yCTOWYNBOCTh B 3THUYECKH Pa3HO00-
pasHoM obmmectBe Pecybimkn KasaxcraH.

BbI30BBI U HEepCeKTUBBI

VYnpaBneHne 3THOMOINTHIECKUMH POLECCaMH B
PecryOnmke Kazaxcran cTankuBaeTcsi ¢ HECKOIBKIMHU
BBI30BAMU U CIIOXHOCTSIMH, HECMOTPS Ha YHUKAJIbHOE
KyJIbTypHOE pa3HOOOpa3ne M CTpeMIIeHHEe K MHOTOHa-
IIHOHAJIFHOMY cocCylecTBoBaHuI0. Hecmotpst Ha ycu-
JIg BBEACHUS A3BIKOBBIX IPpOrpaMm, CMEHaA MOKOJICHUH
U TI00anu3anys MOTYT YIpOXKaThb COXPAHEHHUIO POJ-
HBIX SI3BIKOB W Tpaaunuid. Kazaxcran npuBiexaeT Mu-
TPAHTOB M3 Pa3HBIX CTPaH, YTO CO3/ACT BHI3OBHI B 00-
JJaCTU HHTETpalu MW ajJanTalnuu STOU TMOMYJIAIIAN.
ObecrieueHne COUAIbHON WHTETPallMK MUTPAHTOB U
YBa)KEHHUE X MPaB - BayKHAs 3a71a4a. Takxke MOryT ObITh
BO3MOJKHBIE HEPABEHCTBA ME/y STHUUECKHMH IpyTI-
IIaMH KOTOpBIE CO3/AI0T HANPSDKEHHbIE OTHOIICHHS.
BaXHO CHU3UTH 5KOHOMUYECKHE U COIUATBbHBIC PA3IIH-
KIS 1 00ECTICUUTh PaBEHCTBO BO3MOXHOCTEH JUIS BCEX
rpakJaH.

B ycnoBusx MHOTOHAIIMOHAJIBHOTO OOIIECTBa
BO3HUKAKOT BOIIPOCHI CBA3aHHLIE C MOJIUTHYECKON
UICHTUYHOCTBIO PA3JIMYHBIX 3THHUYCCKUX T'PYIIIL. Pas-
BUTHE TOJINTHYECKON CHCTEMBI, CIIOCOOCTBYIOIIEH pa-
BEHCTBY M YYaCTHIO BCEX I'PaKaH, SIBJISICTCS] BEI3OBOM.
HecmoTps Ha ycumust 10 yKpeIUIEHUIO MEK3THUUECKOU
rapMOHHH, B 00IIECTBE MOTYT BO3HUKATh KOH(IMKTHI,
0COOCHHO B YCJIOBHUSIX FOPOACKOW MHAYCTpHAIN3AINN
Y POCTa 3THUYECKU CMEIIaHHBIX OOIINH.

Taxoke OJHON W3 HEMAJOBaXHBIX NpOOJIEM, Ha
IIaHHBIﬁ MOMCHT MOTYT BBICTYIIUTh PETUOHAIIBHBIC

KOH(DJIMKTBI ¥ HEOIAronpUsATHBIE YCIOBUS B HEKOTO-
PBIX COCEHUX CTPaHaX MOTYT IPUBOIUTH K MUTPALIUU
u O6exencTBy. Kasaxcran crajkuBaercsi ¢ BBI30BaMH B
00y1acTH MprUeMa U WHTErpanuy OeXEHICB U MUTPaH-
TOB.

Kaszaxcran ABIISIETCS 4acThIO II100aILHOIO CO00-
[IeCTBA, U MEXIYyHAPOJHbIE COOBITHS MOTYT OKa3bl-
BaTh BO3JCHCTBHUE HA ITHOMOJUTUYECKUE TPOIECCH B
crpade. BaxHo GamaHCHPOBATh HAMOHANBHBIC HHTE-
PECHI ¢ MEXIYHAPOIHBIMHU 00S3aTeIbCTBAMH. Y TIPaB-
JICHWEe 3THOTOJMTHYECKHMH TIporeccamu B Kasax-
craHe TpeOyeT YCHIMi 10 MOICPKaHHI0 PaBEHCTBA,
MHOTOHAI[MOHAIBHOTO COTACHS M MEKITHUYECKOU
rapMOHHUH, & TAKXKe aanTaluh K U3MEHSIOMUMCS 00-
crositenbeTBam [9]

JIutepartypa

1. MexX3THHYECKUE OTHOIICHHS W MOJICNIb ATHHU-
yeckoil monutuku Kazaxcrana. Asrop — P.P. Hazapos
(https://cyberleninka.ru/article/n/mezhetnicheskie-
otnosheniya-i-model-etnicheskoy-politiki-
kazahstana/viewer)

2. AHanu3 COBPEeMECHHON MUTPAIMOHHOMN CUTYya-
uuu B PecrryOnmke Kasaxcran. ABtop - P. E. [Ixanca-
pacBa

3. IshikKushchu, «Ethnic Return Migration and
Public Debate: The Case of Kazakhstan» // Interna-
tional Migration. — Vol. 52(2). — 2014. — P. 184-189.

4. AHaTUTHUYECKHI JOKJIA] Ha TeMYy « AKTyallb-
HBI€ BOIIPOCHI MUI'PAI[HOHHON TOJUTUKHU: OIICHKA Te-
KYIIETO COCTOSHUS, IPOTHO3 MMOTPEOHOCTH B TPYHO-
BBIX MUTPAHTaX C YI€TOM MX KBAMH(DUKAIIUH, Helle-
rampHasi TPYAOBask MATPAIIHS, OIBIT 3aPyOeKHBIX
ctpaH: [DnekTpoH. pecypc].— 2001.—URL.:
http://lwww.sanasezim.org

5. KazaxcraHCKHii ONBIT MEXKYJIBTYPHOTO IHa-
nora//Kpyrisiit cTon « MeXpeTurno3Hblil A1ajor U Ka-
3aXCTaHCKas MOJIeJIb MEKKOH(ECCHOHAIBHOTO COrJa-
cus», MockBa (Poccuiickass @eneparust), 29 HOs0ps
2012

6. Sxymesa }O.B. Ponp Accambien Hapona Ka-
3aXCTaHa B Peajn3alyuy MOJAEIH MEXITHHYECKOTO CO-
rinacus B Kazaxcrane / EBpoasusi: aHaqWTHKA U TIPO-
rHO3bI. — 2013. — Ne 4. — C. 65-71.

7. OcoOEHHOCTH MEKITHUICCKHX OTHOIICHUH U
MEXITHHUECKUX KOH(muKTOB B Kaszaxcrane. AB-
top: Jlaymynua M.  T.  https://cc-sauran.kz/ru-
briki/safety/19-0sobennosti-mezhetnicheskih-
otnosheniy-i-mezhetnicheskih-konfliktov-v-kazah-
stane.html

8. Slkymesa lO.B. 'ocynapcTBeHHas MOJIUTHKA B
cthepe >THHUECKOH WHTEeTparnuu B PecmyOimke Kazax-
ctad (1991-1996 1r.) // DTHOCOIIMYM M MEXHAIHO-
HanmbHas KynbTypa. — 2013. — Ne 6(60). — C. 177-
186.

9. SkymeBa }0.B. HamumonanbHOEe 3akoHOJa-
TenbeTBO PecmyOnuku KazaxcTaH B cepe MexITHAYEC-
CKOTO B3aMMOJICHCTBUSI B IIEPHOJI HE3aBUCHMOCTH //
Huckyccust. — 2013. — Ne 7(37). — C. 157-164.


https://cyberleninka.ru/article/n/mezhetnicheskie-otnosheniya-i-model-etnicheskoy-politiki-kazahstana/viewer
https://cyberleninka.ru/article/n/mezhetnicheskie-otnosheniya-i-model-etnicheskoy-politiki-kazahstana/viewer
https://cyberleninka.ru/article/n/mezhetnicheskie-otnosheniya-i-model-etnicheskoy-politiki-kazahstana/viewer
https://cc-sauran.kz/user/%D0%9B%D0%B0%D1%83%D0%BC%D1%83%D0%BB%D0%B8%D0%BD+%D0%9C.+%D0%A2./
https://cc-sauran.kz/rubriki/safety/19-osobennosti-mezhetnicheskih-otnosheniy-i-mezhetnicheskih-konfliktov-v-kazahstane.html
https://cc-sauran.kz/rubriki/safety/19-osobennosti-mezhetnicheskih-otnosheniy-i-mezhetnicheskih-konfliktov-v-kazahstane.html
https://cc-sauran.kz/rubriki/safety/19-osobennosti-mezhetnicheskih-otnosheniy-i-mezhetnicheskih-konfliktov-v-kazahstane.html
https://cc-sauran.kz/rubriki/safety/19-osobennosti-mezhetnicheskih-otnosheniy-i-mezhetnicheskih-konfliktov-v-kazahstane.html

Sciences of Europe # 128, (2023) 83

PSYCHOLOGICAL SCIENCES

UCKYCCTBEHHBIA HHTEJUIEKT B KABAXCTAHE: IEPEOCMBICJIEHUE
NEJATOTMYECKHUX MOAXOA0B B BBICIHEM OBPA30OBAHNHN

Tanzamynw 7K.

mazucmpaum,

axynomem KOMNbIOMEPHBIX HAYK U UHICEHEPUL,
Acmanunckull yrnusepcumem uHGOPMAYUOHHBIX MEXHOIO2U,
2. Acmana, Kazaxcman

THE ARTIFICIAL INTELLIGENCE IN KAZAKHSTAN: RESHAPING PEDAGOGICAL
STRATEGIES IN HIGHER EDUCATION

Talgatuly Z.

undergraduate,

computer science and engineering department,
Astana IT University, Astana, Kazakhstan
DOI: 10.5281/zen0d0.10081950

AHHOTALUA

TTosBeHNE BO3MOKHOCTH UCIOIL30BAThH MNpeuMyHIeCTBa reHEPaTuBHOIO UCKYCCTBECHHOI'O MHTCIIJICKTA (I/H/I)
MMPOU3BLCIIO PCBOJIONUIO B HCCKOJBKUX C(I)ean, nepeaaB pyTUHHBIC 3a/1a4U B KOMIICTCHIIMIO MAIIMHBI U MIPEA0-
CTaBUB YHUKAJIbHYIO BO3MOKXHOCTD YCJIOBCKY HAIIPABUTD IOBBIIICHHOC BHUMAHUC HA PCIIICHUC np06neM. CGFO,I[HSI
TAKHUC MCPCAOBBIC TCXHOJOI'MHU HIMPOKO MCHOJB3YHOTCA B KA4YCCTBC YTUIIUTHI UL CO3AaHUA KOHTCHTA, I'’/IC YCJIOBCK
HCCCT HCKIIOYUTCIIbHYIO OTBCTCTBCHHOCTBH 3a (I)OpMYJ'II/IPOBaHI/Ie THIATCIBbHO paSpa6OTaHHBIX 3aAa4, KOTOpPbIC
JIOJDKHBI BBINIOJHATh MamuHbL. Coo0lecTBa U3 pas3inyHbIX chep 3G(eKTHBHO HCHONB3YIOT peanusaunu WU
(ChatGPT, Google Bard, Microsoft Copilot, Microsoft Bing Al, Perplexity) mis cBOMX MOBCETHEBHBIX pabovnx
3aaay, 4To Ja€T AIBHOC MPECUMYIIIECTBO, HAYWHAA OT COCTABJICHHU S JICKTPOHHOI'O IMMTUCbMaA U 3aKaH4YUBast CO3JaHUEM
1esnoi npesenranuu. Menospsys Bo3moxxHoctn U, akagemudeckoe coodmiectBo Kazaxcrana MoxxeT pa3padarsl-
BaTh 0OoJjiee AMHAMUYHBIC U TIEPCOHAIN3UPOBAHHBIC CXEMbI OOYUYSHHUSI M MPOrPaMMBbI, YTOOBI 00ECIIEUUTh y4a-
HIUMCA paCH.II/IpeHHHﬁ OIIBIT HpI/IO6p6TCHI/I$I 3HaHuil. B ,I[aHHOI>'I CTaTbC UCCIICAYCTCA BO3MOXKHAA CUHEPIUA MCIKAY
Ka3aXCTaHCKHMM BBICIIIMM 06p2130BaHI/ICM 1 UCKYCCTBCHHBIM UHTCIIJICKTOM, IIOAYCPKHUBACTCA €0 Hp606paSYIOHlHﬁ
NOTCHIHUAJ. I[OHOJ'IHI/ITeJ'ILHO O6CY)K,Z[8.IOTC$[ NneJaroruaeCKue noaAXoAbl A1l yBEJIMYCHUA BOBJICYCHHOCTHU CTY ACH-
TOB B IIOJYYCHHWU U TIOHUMAHUN y‘l66HOF0 MaTtepuraja. I/ICCHCZ[OBEIHI/IG TAKKE COHCPIKUT I(paTKI/Iﬁ 0630p TpaHC-
(I)OpMa].II/II/I COBpeMeHHOﬁ CHUCTEMBI 06pa30BaHI/I$I C TOYKH 3pCHU IPUBCACHUA B COOTBETCTBUC C IMHAMUWYHO pas-
BUBArOIIMMHUCA TEXHOJIOTHUAMH. B xoHeuHOM CYCTC, 3TO MPOJMBACT CBCT HA MHOFOO6€H.[aIOH.[I/Ie BO3MOKHOCTH,
KOTOPBIE BBITEKAIOT U3 3TOTO CO03a, HAYMHAS OT WHANBUAYAIBHON pa3paboTKH y4eOHBIX IPOrpaMM U 3P PeKTUB-
HOH OILICHKU 1 3aKaHYMBasA paCIIMPECHHBIM BOBJICUCHUEM CTYACHTOB. Ha cThIke TEXHOJIOTHHY U IICUXOJIOTHHY B DTOU
CTaTh€ TAKKE pacCMaTpUBAIOTCA €€ rny601<1/1e IocjaeaACTBUA MJI1 TOHKHX ACIIEKTOB B3aMMOOTHOIIEHUH YUUTEIA U
YUCHUKA C TICUXOJIOTUYECKON TOUYKHU 3pCHUA.

ABSTRACT

The emergence of the possibility of using all the advantages of generative artificial intelligence (Al) has
produced a revolution in several spheres, delegating mundane tasks to the machine’s purview and giving an unique
opportunity for a person to direct an increased attention on problem-solving. Today such cutting-edge technologies
are extensively consumed as a content creation utility where a person is exclusively responsible for formulating
elaborately designed tasks for machines to perform. Communities from various spheres have effectively utilized
Al instances (ChatGPT, Google Bard, Microsoft Copilot, Microsoft Bing Al, Perplexity) for their daily work tasks,
resulting in a clear advantage, ranging from composing an email to creating an entire presentation. Leveraging
Al's capabilities, the academics community of Kazakhstan can design more dynamic and personalized learning
curves and programmes to provide enhanced experience of knowledge acquisition by students. This paper inves-
tigates the possible synergy between Kazakhstani higher education and Al, highlighting its transformative poten-
tial. Additionally, pedagogical approaches are discussed to increase students' engagement in obtaining and under-
standing educational material. The investigation also provides a brief overview of the transformation of the modern
education system in terms of alignment with dynamically evolving technologies. Ultimately, it illuminates the
promising possibilities that arise from this union, ranging from customized curriculum development and efficient
assessment to expanded student engagement. In the intersection of technology and psychology, this paper also
considers its profound implications for the nuanced aspects of teacher-learner relationships from a psychological
perspective.

KiroueBble ciioBa: negaroruka, rcuxoJiorus, I/ICI(yCCTBCHHHﬁ HUHTCJUICKT, TCXHOJIOTHUU.

Keywords: pedagogy, psychology, artificial intelligence, technology.
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Introduction
Reflecting on the Past

Higher education in Kazakhstan originates from
the moment of formation of the Kazakh Socialist Soviet
Republic. It had undergone multiple changes and re-
forms, which were dictated by the highest leadership of
the Union. Like many countries of the former Soviet
Union, Kazakhstan, being a country that was practi-
cally isolated from the outside world as part of the So-
viet Union and whose fate strictly depended on the cen-
tralized apparatus in the form of the Supreme Party [9],
after gaining independence in 1991 had no other choice
but to inherit and adapt the outdated system of higher
education in the contemporary that moment world. Ka-
zakhstan’s higher education faced great challenges in
transforming the higher education paradigm that is
founded on a deprecated ideology of the socialistic fu-
ture.

In recent years, the landscape of higher education
in Kazakhstan has witnessed a profound transfor-
mation, driven by the recognition that the conventional
model, which prioritizes knowledge acquisition alone,
is no longer sufficient. The rapid obsolescence of the
typical knowledge model has outpaced the traditional
educational cycle [15]. Consequently, the conventional
approach of transferring knowledge from instructor to
learner, though a cornerstone of education, has become
increasingly disconnected from the dynamic realities of
contemporary life.

The fundamental issue within the early republic's
educational system was the insufficient comprehension
of how to effectively align educational processes to en-
sure the acquisition of vital knowledge, which could be
of great value in the post-Soviet labor market [12]. To
keep the relevance of higher education for the evolving
demands of the real world, a paradigm modernization
became a necessity. This shift involves redefining the
fundamental purpose of education, moving beyond the
mere acquisition of knowledge, abilities, and skills to-
wards the development of competencies and integral
abilities for practical application. It is no longer just
knowledge in isolation that holds value in the modern
labor market, but rather the capacity of specialists to ef-
fectively apply their knowledge, abilities, and skills to
fulfill specific functional responsibilities.

Literature review
Generative Trend

The rise in popularity of generative pre-trained
transformer (GPT) Al models coincided with OpenAl's
decision to make its language models (ChatGPT) and
user interfaces accessible to the public [1]. While these
platforms continue to undergo evolution, discussions
about their reliability have become commonplace
across social networks, and they have also attracted the
attention of academic research studies [2].

To begin with, a quick task was given to OpenAl’s
ChatGPT “Give a short definition for GPT”. The Al
returned with the following response:

“Generative Pre-trained Transformer (GPT) is an
artificial intelligence model that is pre-trained on large
datasets of text and designed for natural language un-
derstanding and generation tasks.

It uses deep learning techniques to generate hu-
man-like text based on the input it receives. GPT mod-
els have been used for various language-related appli-
cations, including text generation, language transla-
tion, and question-answering.” (ChatGPT, 2023).

GPT models possess a remarkable contextual un-
derstanding of language, allowing them to infer mean-
ing from the context of the text and produce highly con-
textually relevant outputs. Their flexibility and adapta-
bility have been leveraged in academic research to
automate tasks such as data summarization, content
generation, and language-based analysis, making them
invaluable tools in various scholarly domains. The on-
going advancements in GPT models continue to refine
their proficiency, opening up new possibilities for en-
hancing academic research and discourse [2; 4].

Methods and Materials

In this section, a comprehensive overview of the
methodology employed for conducting a systematic re-
view of the most recent literature on the intersection of
artificial intelligence and higher education, with a spe-
cific emphasis on psychological aspects, is presented.
The study in this scope represents a dynamic and evolv-
ing field at the forefront of contemporary educational
discourse. Prioritizing recent publications guarantees
that this review encompasses the most current advance-
ments and understandings in the domain of artificial in-
telligence applications in higher education, particularly
those associated with psychological aspects.

Augmented Workforce

The report titled "Augmented Work for an Auto-
mated, Al-driven World" by IBM presents a compre-
hensive exploration of the concept of the augmented
workforce, emphasizing the era in which human-ma-
chine partnerships are leveraged to enhance productiv-
ity and deliver substantial business value [6]. A signif-
icant finding of the report underscores the transforma-
tive potential of operating model prioritization,
indicating that organizations prioritizing their opera-
tional models as catalysts for enterprise transformation
exhibit superior performance in terms of profitability,
revenue growth, innovation, and employee engage-
ment. Furthermore, the report provides valuable guide-
lines for selecting appropriate Al technologies, such as
augmented reality (AR) or virtual reality (VR), for dis-
tinct training purposes and application domains. As a
result, the report promotes the use of technology to im-
prove the employee experience, thereby encouraging a
culture of experimentation and innovation. This com-
prehensive report serves as a valuable resource in un-
derstanding the evolving dynamics of work, the pivotal
role of technology, and the paramount significance of
talent management in the contemporary, Al-driven
business landscape.

The workforce augmented with artificial intelli-
gence reinforcement is a concept that refers to the use
of Al technologies to enhance the capabilities and per-
formance of human workers. Al can augment the work-
force in various ways, such as automating tasks that are
time-consuming, tedious, or repetitive, and freeing up
human workers to focus on more creative, complex, or
strategic work; providing insights, guidance, or feed-
back to human workers based on data analysis, machine
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learning, or natural language processing; or enhancing
the skills, knowledge, or abilities of human workers
through interactive learning, adaptive interfaces, or
augmented reality. Harborth and Kiimpers [8] explores
the concept of intelligence augmentation (1A), which
refers to the use of user-oriented technologies, such as
AR to enhance human performance and abilities in the
context of workforce training. The authors analyze the
current and future situation of the German labor mar-
ket, which is affected by digitalization, automation, and
demographic changes. They conduct a systematic liter-
ature review of 150 papers and a practical search of 33
use cases of AR and VR applications in various occu-
pational segments. Based on their findings, they pro-
pose a framework that provides guidelines for choosing
the appropriate 1A technology (AR or VR) for different
training purposes and application areas.

The adoption of Al in the workplace may have
positive implications for workers’ transition into new
roles and employability in the changing labor market.
The article by Braganza et al. [3] suggests that a sophis-
ticated Al tool that measured workers’ skills and
matched them to potential job roles was able to identify
workers’ hidden talents and suggest new career path-
ways that they had not considered before. The authors
report that the Al tool helped workers enhance their
self-efficacy, confidence and motivation, which are im-
portant factors for career development. The research
paper implies that Al can support workers’ decent work
and well-being by providing them with personalized
and tailored guidance and opportunities. Thus, the
adoption of Al within the workforce carries far-reach-
ing implications that extend beyond mere automation
and have the potential to transform the nature of work,
training, and career development in a rapidly evolving
employment landscape.

As the study explored the profound impact of Al
on workforce augmentation, it becomes evident that the
evolving landscape of employment and skill develop-
ment is intimately linked to the transformation of learn-
ing approaches. The following chapter introspects
deeper into the educational paradigms and methodolo-
gies that are adapting to meet the challenges and oppor-
tunities presented by Al in the workplace. This transi-
tion not only signifies a shift in how individuals acquire
and develop skills but also a pivotal moment in the syn-
ergy between Al technology and lifelong learning,
where innovation is poised to shape the future of work-
force readiness.

Shifting Learning Approaches

According to Magnusson et al. students should ac-
tively construct their own knowledge by engaging in
activities that enhance their understanding or skills
[14], following one of the principles of Biggs’ “Con-
structive Alignment” model. This principle implies that
learning is not a passive process of receiving infor-
mation, but an active one of constructing meaning and
applying knowledge. Thus, the role of the teacher is not
to transmit information, but to design and facilitate
learning activities that align with the intended learning
outcomes. Improvement of learner’s engagement into
the education process requires an application of various
techniques and a reconsideration of actual. The post-

soviet education model contradicts the idea that learn-
ing should not be a passive reception of information,
but rather an active construction of knowledge.

Several researchers have found that learner en-
gagement is enhanced when the learning environment
presents the learning experience as an interactive
“story” or “narrative” that it tells to the learner [5; 1].
Taking that findings into account, authors propose sev-
eral solutions addressing the student engagement issue:
1) creation of interactive learning curves; 2) designing
a curriculum in a storytelling context following a com-
mon narrative approach. Towards described proposals,
the idea is to design “a suite of Al-based approaches to
automatically generate learning content and add the
auto-generated learning content to the learning pro-
grammes at appropriate positions” [5; 2]. It is important
to note that creating content for a curriculum based on
narrative approach requires a lot of time. To back this
up, Kurdi et al. conducted a systematic review of sev-
eral publications on common test banks and how well
they work [13]. According to publications' conclusions,
it was discovered that most of the questions in real ex-
ams were not good at measuring gained knowledge
clearly. Diwan et al. suggest that Al could be a useful
tool [5; 3]. This approach not only lowers the costs of
manual creation, but also meets the demand for a con-
stant flow of new learning materials. The narrative
learning approach employs storytelling and narrations
to facilitate learning across a spectrum of subjects and
skills [4]. This approach is clearly delineated into vari-
ous segments, within which artificial intelligence plays
a pivotal role [4; 59]. Challenges confronting NLE en-
compass facets such as story generation, interactivity,
assessment methodologies, learning outcomes, and the
requisite preparation of educators. These challenges
can be effectively mitigated through the integration of
Al technologies. Artificial intelligence serves to en-
hance the narrative learning approach by furnishing in-
teractive, technology-mediated environments where
stories are collaboratively crafted by both users and the
system, thereby augmenting the pedagogical utility of
this approach.

Zawacki-Richter et al. present a comprehensive
examination of the burgeoning landscape of Al appli-
cations within higher education [16]. This investigation
involves a thorough review of 146 academic articles,
elucidating Al's diverse role in higher education. Using
the student life-cycle as a foundational framework, the
authors outline four specific domains where Al appli-
cations demonstrate their potential: profiling and pre-
diction, intelligent tutoring systems, assessment and
evaluation, and adaptive systems and personalization.
Intelligent tutoring systems (ITS) are typically crafted
for individual use since “students differ on many di-
mensions and the goal is to be sensitive to the idiosyn-
crasies of individual learners” [7]. Drawing from
learner models, algorithms, and neural networks, these
systems have the capacity to determine the optimal
learning trajectory for an individual student, select ap-
propriate content, offer cognitive support, and facilitate
meaningful dialogues to actively involve the student
[16; 4]. Intelligent tutoring systems (ITS) hold signifi-
cant promise, particularly within the context of large-
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scale distance education institutions that administer
courses with substantial enrollments, rendering one-on-
one human tutoring infeasible.

In the rapidly transforming environment, it is ap-
parent that pedagogical methodologies must urgently
consider the comprehensive incorporation of techno-
logical advancements into educational schemes. Edu-
cators have to accumulate the appropriate expertise in
the application of digital tools to meet the preferences
of the upcoming generation of learners [10]. As a result,
proposed pedagogical shifts might enhance instructors'
creativity in designing discipline curriculum, thereby
enhancing the appeal of the learning process.

Challenges and Future Opportunities

The infusion of Al into Kazakhstan's educational
sphere presents a dual-faced challenge and opportunity.
Al's introduction heralds the prospect of significantly
bolstering learning outcomes. It has the potential to en-
courage learners to consider alternative perspectives
and strategies in relation to their vocational and life
paths, emphasizing its multifaceted role as a catalyst for
educational and professional development [11]. This is
to be achieved through the delivery of personalized,
adaptive, interactive, and engaging learning experi-
ences tailored to each learner's unique profile, encom-
passing needs, preferences, goals, and capabilities. In
tandem with elevating learning, Al has the potential to
empower educators, acting as an ally in enhancing their
capabilities and performance. Teachers can expect to
see a lightening of their workloads and the alleviation
of professional stress. Therefore, Al aids in fostering
ongoing professional development and nurturing col-
laboration among educators while enhancing their de-
cision-making processes and feedback provision. The
adoption of Al brings about the transformation of the
educational landscape within Kazakhstan. This trans-
formation reimagines the traditional facets of learning
delivery, assessment, accreditation, quality assurance,
governance, and management. The burgeoning domain
of research in Artificial Intelligence in Education
(AIEd) promises to provide educators with a more ex-
tensive array of practical guidelines and examples,
while simultaneously introducing innovative pedagog-
ical approaches. Despite prevalent skepticism, uncer-
tainty, or concerns, AIEd perseveres in presenting
novel avenues for educational advancements and en-
hancements [17]. Al has the potential to encourage
learners to consider alternative perspectives and strate-
gies in relation to their vocational and life paths, em-
phasizing its multifaceted role as a catalyst for educa-
tional and professional development.

Conclusion

The rise of Al sparks a revolution across multiple
sectors, automating repetitive tasks and freeing individ-
uals to concentrate on problem-solving. Beyond educa-
tional boundaries, the introduction of Al technology
carries the promise of catalyzing societal development.
In the realm of higher education in Kazakhstan, Al of-
fers the potential to craft more personalized learning
programs, enhancing the student's knowledge acquisi-
tion experience. This can be witnessed through the aug-
mentation of human capital, the strengthening of eco-

nomic competitiveness, the cultivation of social cohe-
sion, the enrichment of cultural diversity, and the nur-
turing of global citizenship within the burgeoning Al-
driven global landscape. The integration of Al into the
education sector, therefore, emerges as a pivotal driver
poised to propel both the nation and its citizens toward
transformative progress.
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Analysis of the mechanism of landslide process should include the study of objective regularities of manifes-
tation of a set of events leading to a decrease in slope stability and the occurrence of movement under the action
of internal and external forces. It is rational to distinguish the stages of preparation, direct displacement and sta-
bility of landslides. Such a complex and multifactorial phenomenon as a landslide can be studied only if there is a
detailed quantitative assessment of successive changes in the natural environment. In some cases, plastic landslides
are the initial stage of landslides. They form on slopes or slopes composed of oily clays with a high colloidal
content. These clays usually have a specific chemical and mineralogical composition (predominance of secondary
mica and montmorillonite group minerals over other minerals). They are intensively weathered and become un-

stable with fluctuations in humidity and temperature
Keywords: landslide, erosion, slopes, soil.

Mountain and foothill landscapes are complex
modified geosystems consisting of subsystems. One of
the subsystems is the slope subsystem, where all ero-
sion and landslide processes begin. In river subsystems,
lateral and bottom erosion is a big disaster, which is ac-
companied by strong collapse of slopes and banks at
scouring [1].

Due to their prevalence in Azerbaijan, landslide
and erosion processes cause significant damage to the
country's economy.

Landslide phenomena on slope lands of Azerbai-
jan are confined to clayey rocks of certain strategic ho-
rizons - from loess-like loams of Quaternary age to lith-
ified clays of Middle Jurassic age. Landslides are most
common in clayey rocks containing gypsum (swelling
soils).

Analysis of the mechanism of landslide process
should include the study of objective regularities of
manifestation of a set of events leading to a decrease in
slope stability and the occurrence of movement under
the action of internal and external forces. It is rational
to distinguish the stages of preparation, direct displace-
ment and stability of landslides. Such a complex and
multifactorial phenomenon as a landslide can be stud-
ied only if there is a detailed quantitative assessment of
successive changes in the natural environment.

In some cases, plastic landslides are the initial
stage of landslides. They form on slopes or slopes com-
posed of oily clays with a high colloidal content. These
clays usually have a specific chemical and mineralogi-
cal composition (predominance of secondary mica and
montmorillonite group minerals over other minerals).
They are intensively weathered and become unstable
with fluctuations in humidity and temperature [11].

When exposed as a result of natural processes or
human activity, Lower Cretaceous and especially Ju-
rassic mudstones and mudstone-like clays are subjected
to active weathering. A thickness of loosened rock ap-
pears, in which changes in mineralogical composition
occur with a noticeable increase in the amount of swell-
ing minerals. The processes of swelling and shrinkage

are much more intensive. Shrinkage, flowing unevenly
in the soil thickness, causes the appearance of a system
of cracks with a specific orientation on slopes. They de-
velop normal to the slope, but at some depth, depending
on water yield of the soil and intensity of drying, they
bend almost parallel to the surface. Repeated volumet-
ric deformations during swelling-shrinkage may be the
cause of slow sliding of the cover layers of clayey soils
over the underlying rocks. However, the main role of
these processes is to weaken the integrity of the massif
by the fracture system and to separate the zone where
significant moisture fluctuations occur. When the soil
of the near-wall fracture zones is moistened, it soaks
away, filling them with an unstructured liquefied mass.
The rate of soaking depends on the initial moisture con-
tent, with a value found that is optimal for the process.
As a rule, the fastest soaking occurs in the subsurface.
Here, in an over-wetted soil, the strength drops partic-
ularly severely [3;5].

The impulse to initiate movement may be the oc-
currence of static water pressure that fills shrinkage and
tension cracks. Usually a layer in which the moisture
content, and consequently the soil viscosity and the rate
of movement, is variable in depth and time, slides.
Sometimes a zone at some depth moves faster. At the
head and at the sides, areas of increased energy appear,
and also here weathering begins to erode the exposed
rocks. The local depression - the landslide bed - be-
comes an accumulator of groundwater and atmospheric
water. Assuming that, all other things being equal, the
first slope movement is due to a series of coincidences,
the subsequent development of the landslide is natu-
rally confined to the weakened area. Successive defor-
mations lead to the formation of a bed, along which all
new masses of soil moving from the head and side
parts, as well as due to the capture of deeper layers by
the weathering process, while the thickness of loosened
masses covering them decreases. Significantly, the sur-
face layer is usually passively entrained by the under-
lying, more mobile layer. As the landslide velocity var-
ies from section to section and depends on the slope of
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the bed, the relatively rigid surface crust undergoes fail-
ure and shifts, overturning [2;10].

The main signs of recognising landslides are the
following: their shape (considerably elongated, pear-
shaped), the state of soil in the gradient layer (the layer
where the velocity changes from zero to maximum
value is represented by overmoistened liquid-like soil),
the nature and speed of movement (flow with velocities
from millimetres to metres, sometimes tens and rarely
hundreds of metres per day), direct dependence of ac-
tivity and displacement rate on the amount of precipi-
tation (displacement rates are especially high after
heavy rains following a drought, or during thaws that
replace severe frosts).

Landslide - sliding displacement of rocks down a
slope either under the influence of gravity or under the
influence of additional forces on these rocks. Violations
of stability of slopes and slopes - a consequence of nat-
ural conditions: weather conditions, topographic and
geological features of the slope, engineering and geo-
logical properties of rocks composing the thickness,
groundwater regime, hydrological features of surface
runoff on the slope, seismicity of the area, as well as
human activity: watering of strata with leaks from util-
ities, undercutting the base of slopes during excava-
tions, loading the top of the slope massive structures,
embankments, vibration effects due to transport, ham-
mering of the slope. The landslide can be triggered by
studying the forms of landslide occurrence and know-
ing the natural environment. [6;8].

By investigating the forms of landslide occurrence
and knowing the natural environment, it is possible to
determine the cause of the landslide, and then provide
the most effective landslide control measures.

As a result of movement of the landslide body,
landslide steps, cracks, bulges, scarping and defor-
mations of the base are formed on its surface.

The set of visual signs of landslide phenomena as-
sessment can be divided into general, inherent in all
types of slope stability disturbance, and partial, inher-
ent in certain types of slope deformations. The general
visual signs of assessment of landslide phenomena on
slopes (slopes) include: significant steepness of the
slope slope, the angle of inclination of which ap-
proaches or exceeds the critical angle of the soils com-
posing the slope; appearance and development of
cracks ("zakol") on the slope and its edge; characteristic
washouts of the slope foot from the bank side; presence
of landslide "circles", cracks, breaks, scarps, ledges and
dumps on the slope; curvature of roads, paths, fences in
the plan; cracks in buildings and structures standing
near the slope edge; presence of filtration water outlets
on the slope and formation of waterlogged areas in the
slope depressions[7]. .

Private visual signs of landslide occurrences are
usually characteristic of certain types of stability fail-
ures. Future landslides, i.e. sudden collapses of slopes
and slopes in rocky and semi-rocky rocks and slumps,
i.e. falling of individual stones and blocks of rock from
a height, are usually indicated by: significant weather-
ing and separation of rocks into blocks; presence of clay
interlayers and their wetting; height, steepness and
bareness of the slope; presence of rock piles from past

deformations. Scree movement will be indicated by the
accumulation of fragmentary weathering products at
the foot of steep slopes [12]..

Cover slides, i.e. displacement of Quaternary sed-
iments over bedrock, are indicated by tilted trees
("drunken forest"), telegraph poles, and skewed build-
ings. Splashing (local plate displacements of sandy and
loamy soils) is characteristic of overwatered slopes in
the places of filtration water outlet, at rapid lowering of
water level in the reservoir, at dynamic impact on the
moistened slope.

In assessing the stability of slopes composed of
lithified clays, the behaviour of different weathered
rock strata can be schematised by three computational
models of discrete media mechanics:

1) amodel of blocky structure (a fractureless me-
dium, fracture-cracked rocks in isolation);

2) a model of a granular medium (crumbled mate-
rial of fine crushed material, creating a strut when trans-
ferring loads, including from its own weight);

3) an elasto-viscous model capable of absorbing
tensile forces (soil in which physical and chemical
weathering has created cohesive forces, it is in such
clay soils that landslides are formed).

Analysis of the mechanism of landslide develop-
ment shows that at different stages of the process clayey
soils in a landslide can be considered as bodies in cal-
culation schemes: elastic - initial phase, formation of
shrinkage and tension cracks; viscoplastic - initial stage
of movement, when structural strength and initial shear
resistance have a very significant effect; viscous - in
formed flows at sufficiently large gradients, when the
value of initial shear resistance can be neglected. Quite
often within one landslide in different parts of the land-
slide (head, middle part and tongue, or in different lay-
ers in depth) soils behave as elastic, viscoplastic and
viscous bodies.

The following landslide control measures are con-
sidered on landslide slopes [4;9].

1. Protection measures restricting human activity
in the slope area: green belt - prohibition of forest cut-
ting, uprooting and development of areas for vegetable
gardens, destruction of shrubbery, grass cover; con-
struction - establishment of the limit building boundary,
type and weight of structures, demolition of existing
structures, slowing down the pace of construction;
earthworks - prohibition of any soil development in the
passive zone - at the foot, loading of the slope in the
active zone at the edge, increasing the slope steepness,
opening unstable horizons of floating consistency; wa-
ter management - prohibition of surface water drainage
and irrigation, maintenance of drainage and drying de-
vices, water supply and sewerage networks, patching of
holes, cracks, establishment of safe levels and rates of
water discharges washing the slopes; dynamic impacts
- prohibition of blasting, pile driving, operation of ve-
hicles.

2. Water drainage, drainage and drainage
measures and devices are divided into surface devices
and measures (terrain planning, crack sealing, pave-
ments, bunding dams, upland and drainage channels,
flumes, dripping springs); drainage devices (longitudi-
nal and transverse cuts and galleries, drainage shafts,
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absorbing wells and boreholes); isolation measures
(various injection curtains, claying, freezing of soils).

3. Land management measures are aimed at un-
loading works in the active zone - complete removal of
landslide masses, shearing of the active part of the land-
slide, cleaning of rock slopes, terracing and slope stabi-
lisation, general slope leveling; loading in the passive
zone - backfill and dumps; covering of rock slopes with
nets; arrangement of stone traps.

4. Mechanical fixing of slopes consists in the ar-
rangement of single anchoring elements in the form of
piles of various types, passing through the landslide
into the bedrock, or a series in the form of sheet pile
walls, injection and permafrost curtains, etc. The me-
chanical fixing of slopes consists in the arrangement of
single anchoring elements in the form of piles of vari-
ous types, passing through the landslide into the bed-
rock.

5. The retaining structures are erected in the form
of sheet pile walls (metal, reinforced concrete,
wooden), retaining walls (stone, concrete, reinforced
concrete), walls made of large diameter shell piles, as
well as in the form of thrust shafts made of soil, rock
piling.

6. Various types of injections (cementation, silici-
fication, bituminisation, claying) are carried out to arti-
ficially compact and consolidate soils on the slope.
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The article describes the technology of making functional candies for restaurants. Non-traditional fruit and

berry raw materials are used for production.
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Formulation of the problem. Many (several
thousand) natural and artificial food products are used
in the structure of modern human nutrition, and a huge
number of different diets are known. But in recent
years, the so-called functional products (FP) - Food for
Specific Health Use - have increasingly confidently in-
vaded this food diversity. The difference between these
products and traditional ones is that they have not only
nutritional properties, but also have a targeted effect on
the functional activity of individual organs and systems
of the body with preventive and therapeutic purposes.

Now many countries have programs to create
functional food products. The first project to create
functional products was developed in Japan in 1984. In
1987, about 100 functional products were created. In
Japan, the direction of development of functional prod-
ucts has found wide government support. In 1991, the
concept of "Foshu" - "Foods for Specified Health Use"
- products for special health nutrition was developed in
Japan. In Ukraine, the concept of creating and introduc-
ing functional health products has not yet been ap-
proved by the government, despite the fact that the
problem of improving the nation's health is the most
acute.

Analysis of recent research and publications.

Functional products include products that have a
positive effect on human health when used regularly in
effective doses. In addition to nutritional ingredients,
they contain functional ingredients that have a positive
effect on the human body, which helps to adapt to the
effects of the external environment, prevent the occur-
rence of diseases and prevent premature aging [1-3].

Functional products are considered not only as a
source of plastic substances and energy, but also as a
complex non-medicinal complex that provides a relia-
ble therapeutic and preventive effect. The place of func-
tional food products is defined as intermediate between
products of general use and medical food products.
Functional products differ from traditional products
primarily in the absence of antinutrients and a balanced
amount of macro and micronutrients.

The direction of creation of therapeutic and pre-
ventive preparations and complexes from natural plant

raw materials is actively developing [4-6]. Of all the
variety of known plant species, people use only those
that are available and familiar to them. This situation is
explained by low information about the nutritional and
biological value of many types of plant raw materials,
conditions of growth, storage and processing, as well as
the complexity of technologies for processing raw ma-
terials and obtaining functional food products [7].

The analysis of literary sources on the research of
physilysis and its processing showed that the range of
presented products is quite narrow and does not have a
functional orientation. There are no studies in the direc-
tion of the technology of complex processing of physa-
lis fruits into functional products [8].

Physalis belongs to the nightshade family. It is an
annual or perennial herbaceous plant with a creeping
rhizome, angular-curved stems 0.4 — 3 m high. The
round, cherry-sized fruits of physalis, the weight of
which does not exceed 5 g, are surrounded by a thin
parchment-like ribbed envelope of flower leaves (a dis-
tinctive feature physalis is the presence of a film shell,
which shows the fruit in the form of a cover). The struc-
ture of the physalis fruit is a berry. Its skin is thin, oily,
shiny, yellow-burnt in color. The pulp of the fruit is
jelly-like, transparent, light yellow or yellow-hot in
color. Numerous small, soft white seeds are located in
the pulp and are eaten together with it. The taste of the
fruit is refreshingly sweet, sweet-sour or sweet-tart,
reminiscent of pineapple and passion fruit. Physalis is
used fresh as a dessert fruit. The storage temperature is
0-1.5°C. The storage period is 30-60 days.

According to the joint online project of the Royal
Botanic Gardens at Kew and the Missouri Botanical
Garden "The Plant List", the genus has 124 species (for
details, see List of species of the genus Physalis) [9,
10].

There are several varieties of physalis: garden,
strawberry and vegetable. On the basis of Mexican phy-
salis, domestic varieties were obtained, such as Mos-
cow early (early), soil Gribovsky (mid-early), confec-
tionary (mid-late) and large-fruited (mid-late).
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Garden physalis is a perennial ornamental plant
with bright orange bell-shaped calyxes that is grown as
a flower crop.

Physalis garden

Strawberry physalis is an annual fruit group, it can
be grown in the middle lane. The fruits of strawberry
physalis are amber-colored, sour-sweet, weighing from
7 to 12 g. They are used mainly in the production of
compotes and jam.

Physalis alkekengi (Physalis alkekengi) — (ba-
boshtan, field cherry, pods, pods, pods, pods, puffballs,
core, ball cherry) [11].

A biennial or perennial sparsely pubescent plant of
the nightshade family. The stem is erect, up to 60 cm
tall, blunt-edged, simple or branched. The leaves are al-
ternate, petiolate, entire, egg-shaped, rounded at the
base, pointed at the top. The flowers are bisexual, reg-
ular, single, on drooping peduncles, the corolla is
wheel-shaped, whitish. Blooms in June - July. The fruit
is a rounded orange berry, hidden in a red overgrown
cup, ripens in August - September. Grows in forests,
among shrubs.

Ripe fruits are harvested. They are used fresh or
dried after removing the calyx (the calyx is poisonous).
This species is not used for food [12].

Vegetable or Mexican physalis is biologically
close to tomatoes, so it is also called Mexican tomato.
In terms of biochemical composition, the fruits are not
only not inferior to tomatoes, but also superior in some
indicators. They have a high pectin content and an op-
timal ratio of sugar and organic acids. It is an annual
plant that can be both short and up to 1 m tall or more.
Fruits of vegetable physalis are yellow, green and pur-
ple in color, weighing from 30 to 70 g, placed in yellow
cups that protect them not only from diseases and pests,
but also from low temperatures [13].

The value of the plant is that its fruits contain vit-
amin C, tannins, caffeic acid, pectin, sugars, carotene.

Physalis fruits are very pleasant to the taste, they
are used both raw and processed. In its raw form, it is
used in salads, vinaigrettes, soups, and for cooking veg-
etable caviar. Compotes, jams, jams, marmalade, jelly
candies, candies, pie fillings, pickles, mashed potatoes
are made from physalis, salted and pickled like toma-
toes, sauces, and dried like raisins. Dried physalis has a
sweet taste, reminiscent of the taste of raisins, can be
used for compotes [14].

It is also very important that physalis fruits have
valuable medicinal properties. Ripe fruits without cups
are used in food as a dietary product, they are used to
prepare confectionery products. Green fruits together
with cups are salted and marinated. Red food coloring
is obtained from the fruits, which is used to tint butter
[15].

The purpose of the work is the development of a
technology for the production of functional candies for
restaurants by adding physalis fruits to the recipe.

Results.

Physalis is considered an excellent source of car-
bohydrates, fructose and glucose, the content of the lat-
ter can reach 6%. It contains many active substances,

such as polyphenols, tannin, physalin, cryptoxanthin,
flavonoids, saponins, citric acid. Physalis fruit can re-
place multivitamin preparations, it contains vitamins A,
B1, B2, B6, B12, minerals magnesium, phosphorus,
calcium, sodium, iron, zinc, but most of all potassium.

Berries contain many organic acids: malic, tar-
taric, citric, amber, caffeic, ferulic and mustard. Physa-
lis contains lycopene, a natural substance that gives the
fruits a bright color. Lycopene has a pronounced anti-
oxidant effect and can be used to prevent cancer. Phy-
salis also contains the alkaloid physalin. It is bitter,
there is not much of it in the fruits, but because of this,
the plant was popularly called the sleepy grass. And
also pectin, which removes toxins, decay products,
heavy metals, radionuclides and cholesterol from the
body.

Nutritional value of physalis per 100 g of product:
6.3 g of fats, 1.9 g of proteins, 11.2 g of carbohydrates,
0.8 g of ash, 85.4 g of water.

The energy value of the product is 53 kcal per 100
g of berries. This is an excellent dietary product that can
maximally diversify the menu of people who want to
lose weight.

Candy production technology. The incoming raw
material must be prepared accordingly. The physalis is
separated from the fruit stalk by hand or using branch
cutting machines, then it is inspected to remove dam-
aged, dried berries and impurities. Fruits are thoroughly
washed with running water on vibrating washing ma-
chines or under a shower on sieves.

Apples and apples used in the production of can-
dies are sorted by quality, washed with cold running
water in washing machines of various types or manu-
ally under a shower on sieves, then cut and puree is pre-
pared from them.

Sugar-sand undergoes cleaning on sieves with a
hole diameter of up to 2.5 mm using a magnetic catcher.
The hot mixture of fruit and syrup is filtered on mesh
filters of various designs to separate the syrup from the
berries.

The obtained mass is rubbed to separate the seeds
and the skin on an anti-aging machine. The resulting
workpiece contains up to 30% residual moisture, a sig-
nificant part of which is then removed in an infrared
dryer. At this stage, it is possible to introduce various
additives to obtain different types of candies, in partic-
ular, it is possible to add both fruit purees and syrups
with spicy and aromatic herbs. The finished candied
mass with a residual moisture content of 19-20% is
formed by a die in the form of a rectangular bundle
measuring 20x30 mm and cut into bars 100 mm long
and dried to a final moisture content of 10-12%, fol-
lowed by sprinkling them with a mixture of viburnum
powder, physalis and starch.

Powder from crushed viburnum seeds and physa-
lis can also be used as a sprinkle, which additionally
gives the received candies therapeutic and preventive
properties.
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Fig. 1. Organoleptic assessment of Candy

Organoleptic evaluation of the quality of finished
products was carried out in accordance with DSTU
9799-74. The quality of the finished products was eval-
uated by the tasting committee on a five-point scale.
The selection of samples for research was carried out in
accordance with DSTU 5904 - "Confectionery prod-
ucts. Acceptance rules, methods of sample selection
and preparation™.

According to the organoleptic indicators, it was
established that functional candies with physalis had
excellent taste, aroma and color indicators.

Conclusions. The conducted analytical and exper-
imental studies allow us to draw conclusions that the
biological features and main advantages of physalis
fruits indicate the possibility of its use in the food in-
dustry to obtain functional food products, in particular
candies, as well as to be used for therapeutic and pre-
ventive purposes. According to the organoleptic indica-
tors, it was established that functional candies with
physalis had excellent taste, aroma and color indicators.
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AHOTALIS

MerToro )I[OCJ'Ii)I)KeHL € MomykK MOKJIMBOCTEN 3aCTOCYBAaHHA KOMIIJICKCHUX l'[iL[XOL[iB moao HiL[BI/IHIeHHSI
eHeproe(eKTUBHOCTI POOOTH KPYIJIOl TPHOXENEKTPOAHOI Py THOTEPMIYHOI Neyl Ha OCHOBI KOPUT'YBaHHS TEXHO-
JIOTIYHOTO nponecy 3ajisd 3MCHIICHHSA 00CHATIB CIIOKUBAHHSI eJIeKTpI/I‘IHOI eHepri'l' BIIPOAOBIK KO>KHOI IIJIaBKH.
IIpoBeneHo aHaNi3 iICHYIOUMX METOJIB Ta MoJieneii poboTH (epocIuiaBHOI Tedi. 3aIpOITOHOBAHO 3’ SICYBaTH MOX-
JMBOCTI JOJATKOBUX 3aXOJiB 331 MiABUINCHHA 11 eHeproedekTuBHOCTI. Ha peanizoBaHiif 32 JOMTOMOTOO TIPO-
rpaMHEX 3ac00iB 3a3HaYeHiH MOJEIi IPOBEICHI PO3PAaXYHKOBI TOCIIIKEHHS POOOTH el T BUILIABKH CEiKO-
MapraxIo. PeSyanaTI/I IoKasaJiv, 1o MOXXHa CKOpEryBaTtnu TEXHOJIOTTYHHI nponec 3 METOK 3MCHIIICHHS o0csriB
CHOXHBAaHHSA JIeKTPUYHOI eHeprii. OTpuMaHi pe3yiIbTaTH MOXYTh OYTH 3aCTOCOBAaHI MPAKTHYHO HA pealbHOMY
(epocrulaBHOMY MAIPUEMCTBI 3 BUKOpUCTaHHAM niedi Tiiy PK3-2,5 Ta Bka3aHMM CKJIaJJOM LIMXTH, 1110 TIPU3BEE
JI0 3HWKEHHS CO0IBapTOCTI FOTOBOT MPOYKIIIT 32 PaXyHOK 3alPOIOHOBAHOI0 3aX0/ly CHEPro30epeKeHHS.

ABSTRACT

The purpose of the research is to find the possibilities of applying complex approaches to increase the energy
efficiency of the circular three-electrode ore thermal furnace based on the adjustment of the technological process
in order to reduce the amount of electrical energy consumption during each smelting. An analysis of existing
methods and models of operation of the ferroalloy furnace was carried out. It is proposed to find out the possibil-
ities of additional measures to increase its energy efficiency. Calculated studies of the operation of the furnace for
smelting silicon-manganese were carried out on the model implemented with the help of software tools. The results
showed that it is possible to adjust the technological process in order to reduce the amount of electricity consump-
tion. The obtained results can be applied practically at a real ferroalloy enterprise using a furnace of the RKZ-2.5
type and the specified composition of the charge, which will lead to a decrease in the cost of finished products due
to the proposed energy saving measure.

KoarouoBi cioBa: pynHoTepMiuHa Mid, eNEKTPUYHA €HEeprisl, eHeproedeKkTHUBHICTh, (epocIuIaBy, AiaMeTp
pO3Maay eNEeKTPOIIB.

Keywords: ore-thermal furnace, electric energy, energy efficiency, ferroalloys, electrode breakdown diame-
ter.

IMocranoBka npodjemu. CyyacHuil pO3BUTOK Ta
MOJIEpHI3allisl MeTaIypriifHoi ramy3i YkpaiHu nepen-
6avae IMiABUIIEHHS KOHKYPEHTOCIIPOMOXHOCTI TOBap-
HOI MPOIYKIii IIISIXOM 3MEHIIICHHS cO0iBapTOCTi ¥ 1O~
KpameHHs ii skocTi. Sk BimoMo, JaHe BUPOOHUIITBO
€HEepProeMHE, TOMY MOUIYK MOXJIMBOCTEH 3HIKEHHS
YaCTKH €HepropecypciB y BapTOCTI TOTOBOT MPOIYKIIiT
€ OIWH 13 TpPIOPUTETHUX JJsi BCIX METATypriiHHX
miAnpueMcTB. Y (QepociutaBHOMY X BUPOOHHUITBI BH-
KOPHCTOBYIOTh PYJHOTEPMidHI Iedi pPi3HOI MOTYX-
HOCTI, sIKi 17151 CBOET pOOOTH MOTPEOYIOTh BETUKUX 00-
CSTiB eNeKTpUYHOI eHeprii. MeToro JociikeHb Ha Oc-
HOBI HasSBHMX Ta HOBUX PO3pPOOJICHUX METOJIB Ta
3aco0iB aHami3y INpOILECY OTPUMaHHs (epOoCIUIaBiB €
MOIIYK MOJIMBOCTEH 1110710 Mi/IBUILIEHHS eHeproedex-
THUBHOCTI pPOOOTH KPYIJIO1 TPHOXEJIEKTPOJHOI PYAHO-
TEPMIYHOI TIedi 3a JIOMIOMOTOI0 KOPHTYBaHHS TEXHO-
JIOTIYHOTO TIPOIIECY 33715l SMEHIIIEHHST OOCSTIB CTIOXKH-
BaHHSI EJIEKTPUYHOI €HEepTil BIPOJOBK KOKHOT TIaBKH.

AHaJti3 ocTaHHIX JocailzKeHb Ta nyoOaikauii. B
YMOBax IiIBUIICHH 1iH Ha €HEPrOPECYpcH BCE aKTy-
IBHIMIMM ITIOCTAa€ MHUTAHHSA BJIOCKOHAJEHHS, PEKOH-
CTPYKIIIi Ta MiABUIICHHS SHEPTOSPEKTHBHOCTI pOOOTH
PYIHOTEPMIYHOI 1edi 31 30epeeHHSIM BUMOTH J0 TEX-
HOJIOTIYHOTO TPOIECY Ta 3HWKEHHSM BHTpAT eleK-
TPUYHOI eHeprii Ha TOHY TOTOBOi MPOAYKIIIi.
BupinienHro wmiei mpo0iemMu mpucBsiueHo 6arato Hay-
KOBHX ITpaib. Po3riisitHeMo AesiKi 3 HUX.

Tax B poboti [1] mpoaHami3oBaHa MOXIIHBICTh
MIBUIIECHHA ~ eHeproe(eKTpUBHOCTI  (hepocIuiaBHOT
EJIEKTPOIIeyl 3a pPaxyHOK BUKOPHCTAHHS YCTaHOBOK
npoaonbHo-eMHiIcHOT KommeHcallii (VIIK) peaktuBHO1
moTyxHocTi Q, sIKi 3MEHIIYOTh 1i AeinuT Ta miaBH-
[IYIOTh aKTUBHY MOTYXHIicTh P medi. i mocmimkeHHs
MIPOBOJIMIINCS TIPH CTaOIMBHUX pEeXUMax poOOTH Ha
nBox nevax tuny PK3-16,5, mo Bumnasisim 65% de-
pocwinis. BuMipioBaHHS eNEKTPHYHUX Ta TEXHO-
JOTIYHUX TIapaMeTpiB 3IMCHIOBAJIMCS 3a BUMKHEHHX
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ta BkmoueHuX YIIK. CriocTepexeHHs 3a poOOTOIO Tie-
4ell y mepuomMy BUNa Ky IPOBOIMIIM POTsroM 27 1io,
ay npyromy — 14 mi0.

AHaii3 OoTpUMaHUX pe3yJbTaTiB IOKa3ye, II0
30UIBIIUTH aKTUBHY IOTY)KHICTh T€Yi TaKUM YHHOM
MOXIIMBO TUIBKH Y BUIAJKY KOJIM BOHA IPALIOE HE HA
TpaHUYHIN MOTYKHOCTI 1 € TOCTATHS MPOIYCKHA CIIPO-
MOXHICTh KOPOTKOI Mepexi Ha HEKOMIICHCOBaHii
nunstaIi. [1oTyXHICTh, IO CIIOKUBAETHCS MYYI0 TPU
BUILIaBLI (epocutilito, MoXxe 0e3 IOpyLIeHHs TeXHO-
JIOTIYHOTO TIPOILECY JOCSTaTH HOMIHAJBHOTO 3Ha-
yeHHs. lle MokHa oTpuMaTH, 301UIBLIyIOUM POOOUMit
CTPYM Ta HAIpPYTy IpH 30epekeHHi X paIioHaIbHOTO
CIIBBITHOIICHHSI 32 BUCOKOTO KoeQillieHTa IOTYX-
HOCTI, SIKIIIO TP IIbOMY YacTKa aKTUBHOI, IEpeTBOpe-
HOI Ha TeIUIOo, MOTY>KHOCTI locsirae MakcumyMmy. Takunit
pexxuM poOOTH TIeUi MOXKIMBHHA 32 yMOBH, IO BOHA
o0JiasiHaHa 3a3HAYCHOI0 YCTaHOBKOKO KOMIIEHcalil pe-
AKTHBHOI OTY>KHOCTI.

OcrtaHHE H03BOJISIE MIABUIIUATH AKTUBHY ITOTYXK-
HICTh eyieKkTporneui Ha 6,58% mpu 3MeHIICHHI 11 peak-
tuBHOI Ha 41,16%. B pe3ynbraTi KoedimieHT MOTYX-
HOCTi 30ibmuBes Ha 17,49%, 1060Ba MPOIyKTUBHICTh
neui 3pocna Ha 12%, TUTOMI BUTpaTH €IEKTPOCHEPTii
3MeHIIINCE Ha 4,63%. I e € 3HaUHUM JOCSATHEHHSIM
00 eHeProe()eKTUBHOCTI.

B po6ori [2] po3rasHyTO TaKOX MUTAHHS BILTUBY
BEJINYMHH HANPYTH Ta HECHHYCOiAaIbHOCTI CTPYMy Ha
pexuMHu poboTH (epociuiaBHUX medel. EnekTpuuni
TIPOIIECH, IO BifOYBAIOTHCS B HUX, MAIOTh HU3KY 0C00-
JIMBOCTEH Ta BUMAraloTh y NESKHUX BHIIAJIKaX 3aCTOCO-
ByBatu crenudivHi cmocodu ix mocuimkenHsa. Lle
BU3HAYAETHCS B MEPUIY YEpry i pi3KUMH Ta YaCTHMHU
KOJIMBAHHSIMN HaBaHTaKCHHS LUX arperariB, BeNH-
KAMH 3HAUEHHSMH W HECHHYCOIAANBHICTIO iX (ha3HUX
CTpyMiB 1 BIANOBITHWUX HANPYT, CKIATHICTIO IIOAO
NpUEIHAHHS BUMIpIOBAIIBHUX npwiaaiB. Kpim Toro,
KOJIMBAHHSI CTPYMIiB I1€4i HECTIPUATIIMBO BIUINBAIOTh Ha
poOOTY CYCiHIX 3 HEIO CTIOXKUBaviB. T0OX BUHUKAE M1O-
Tpeba TOCHiIKSHHS BIUIUBY i IIMX KOJMBAHb.

CTpyMH TOTY>KHHX €JEKTPOIIYHUX YCTAaHOBOK
JIOCUTBH BEJUKI (THCSUi aMIIep), a I1e IPU3BOIUTH 10 BU-
HUKHEHHS 3HAYHHMX MarHiTHUX IOJIB Ta Mapa3uTHHX
EPC B 3a3HaueHill eJeKTpUUHI Mepexi H y
BUMIpIOBAJIbHUX MpHiagax. Y TOH ke yac, CTpyMH Ta
HANPYTH €9l HECHHYCOiTalbHi i MICTATh TapMOHIiIHI
CKJIaJIOBI HaBHIIHUX TOPSAKIB. 32 JEIKUX YMOB Y HUX
3'SIBIIETHCS 1 OCTIMHA CKJIAI0BA, 110 TAKOXK 301/IbIIIy€
BTpaTH ejnekTpoeHeprii. Bce me Bukimkae HeoO-
X1IHICTB 3aCTOCYBaHHSI SIKOTOCh HOBOT'O KOMIIJIEKCHOT'O
MiIX0/Ty I0JI0 BUPIIIEHHS [IUX, 3a3HaYSHUX BHUILE IPO-
O5eM, eJIeKTPOTEXHIYHHUX IIEPEXIMHUX MPOLECIB Y meyi.

B po6orTi [3] aBTOpOM 3amporoHOBaHA METOIMKA
Ta MpOBe/IeH] IPOMUCIIOBI ociipKeHHs [4,5] Ha neyax
MaJIoi MOTYHOCTI I0/I0 MOIIYKY JOIUIbHAX 3HAYEeHb
JliaMeTpy 3a3HaYEHOTO PO3Maay Ta IiIEJICKTPOIHOTO
MPOCTOPY 3 METOI 3HIKCHHS OOCSTIB CIIOKUBAHHS
eJIeKTPUYHOI eHepTii.

Bynu npoBezieHi MIaBKu 3 BiIMIHHUMU, Hi)K 3BU-
YaiiHi, 3HAYEHHSAMHU MIDKEIEKTPOJHOTO MPOMIKKY Ta
BiJcTaHi MiXK enekTponamu. OCKUIBKH 1€ CYNPOBOJI-
XKYETBHCSI OCTYHOBUM 3POCTaHHSIM JI0JIATKOBOT'O TIepe-
pi3y NpoBigHMKA y BaHHI redi (eJIeKTpox-NoAnHA) i

HOTO BCTAHOBJICHOTO JliaMeTpa, TO TSI HOPMAJIBHO1 po-
60t1u nedi (pu 30epexeHi BiICOTKA MDKEIEKTPOIHOTO
CTpyMy) HEOOXimHO ab0 30UIBIINTH AiaMeTp po3Maiy,
abo BigCTaHb MDXK eJeKTpoJaMu Ta BaHHOM. Jlis
MATBEPKEHHS IIhOTO OyIIM TpoBeneHi mpoOHi cepil
110710 BUPOOHUIITBA CHUIIIKOMAPTAHIIIO 31 CTAaHIApPTHUM
i 30UTBIIeHNM OiamMeTpoM posmany. [Ipu mpomy pos-
MipH OCTaHHBOTO cTtaHoBWIH 2,18, 3,0, 4,5 1 6,0 onu-
HUITb BiTHOCHO JiaMeTpiB eIeKTpoiB. BunpoOyBaHHs
OyJiu poBezieH] Ha evax mMasoi notyxHocti (138-329
kBA), po3mipu TONKH KX 3MiHEHI BiIIOBIIHO IO Be-
JIMYUHY 3330DY.

Pe3ynpraTH €KCIIEpUMEHTIB IMOKa3alH, IO IPH
BUTOTOBJICHHI CHJIIKOMApraHLio 3 PI3HUMH JiaMeT-
paMu po3maxy eNeKTPOMdiB Ta MPOMIKKY MiXK HIMH Ta
IIpY 301IBIICHH] IIMX MapaMeTpiB OJHOYACHO 1CTOTHO
30UIBIIYEThCA OIIp BAaHHM 1 TOTYXHICTh, IO
BUIISIETCSA B Hil TaK SIK KOPUCHA Harpyra 3pocTtae 6e3
Oynb-sIKOT 3MiHM BEJIMYMHU CTPYMYy B EJIEKTPOJaXx.
ToOTo aBTOPOM [OBENEHO, MO0 OOCST CITOKUBAHHA
EJICSKTPUYHOT €HEeprii MU0 IPU LLOMY 3MEHIIYEThCSL.

OTxe icHye 0araTo IUISIXIB ITi IBUIICHHS CHEProe-
(eKTHBHOCTI pOOOTH PYAHOTEPMIYHOI Neyi, OJHaK BCi
BOHU MAlOTh YOCOOJIEHHMH XapakTep IJIsi KOHKPETHOTO
ii Tumy Ta BUAY (epocIuiaBy, 10 BUILIABISETHCS, 1 HE
30BCIM BpaxoBYIOTh peajibHI YMOBH IUIABKHM Ha
ninnpueMcTBi. ToMy IPOIOHYETBCS 1OJATKOBO I0-
CIITUTH JEesAKi TeXHOJOriuHi acmektu podotu PTII 3
BpaxyBaHHIM iCHYIOUHX pPealbHUX YMOB IUIABKH LIS
XOM peai3amii BiIOBITHIX pPO3PaXyHKOBHX €KCIICPH-
MEHTIB Ha ii Mozeri.

Merta gocaigxkens. [IpoBecTrn po3paxyHKOBI J10-
CII/DKEHHS Ul KOHKPETHOI pYAHOTEpMiuHOI Tedi
IIOI0 3HW)KEHHA TPUBAJIOCTI IUIABKM 33 PaxyHOK
BU3HAYCHHS KPUTHYHOI MEXI 3MIHU lIaMETPy PO3Mamy
SJICKTPOIIB, 3 BpaxXyBaHHAM 33/1aHOT KiJIbKOCTI yTBOpe-
HOT'O PO3IUIABY JUIsl PI3HOTO CKJIay 3aBaHTaXKyBaJbHOT
LIMXTH 3 METOIO TIOIIYKY €HEProe(h)eKTHBHOTO PEKUMY
i po6oTH.

Bukisiagennsi ocHOBHOro Mmarepianay. B nanuit
Yac Ha MiANPUEMCTBAaX IPH BUILIABKH CeJlikoMap-
TaHIFO 3TiTHO TEXHOJOTIYHOTO TPOIECY, MO BiaOy-
BAE€ThCSI HA CTAl[lOHAPHOMY 3HAYECHHI JiamMerpy
posmamy enekrpoxiB B 1,IM, 37IMB  po3IuiaBy
3MIACHIOETHCS. 32 HOPMOBAHOK KUIBKICTIO CIIOKHTOT
eJIEKTPUYHOI eHeprii, ska ckiaagae 5000 kBr-rox Ha
OJIHY TUIaBKY, a ii 9ac — 255 XBUIHH. 3BayKarouu Ha Te,
1110 OTKCAHI BHIIIE 3aX0/I1 EHEPro30epeKeHHs B PYAHO-
TEpPMIYHIA TIedi, HE BPaXOBYIOTh pEalbHI yMOBHU
IUIABKH 1 HE JAl0Th 3MOTH OLIHUTH KiJIBKICTh yTBOpE-
HOTO PO3IIJIaBy B JMHAMIIll T4 BU3HAYNTH BIUIUB 3MiHU
JiaMeTpy po3naay enekTpoiiB Ha ii eHeproedek-
TUBHICTH MPONOHYETHCS MPOBECTH OLIBII AETANBHI 1
KOMILICKCHI nociimkerns poootu PTII B qunamiii Ha
po3po0beHiii aBTopamu [6-9] MaTeMaTHUYHII MOJENTI.

3anpornoHOBaHO TPOBECTH PO3PAaXyHKOBI J0-
CIIJDKEHHSI 3MIHM JliaMeTpy pO3Majay EeNeKTPOJiB Ha
KOMITJIEKCHIH MoJieni poOoTH KpyTiioi TPhOXEIEKTPOI-
HOI pyTHOTEpPMIYHO] 11e4i, BCTAHOBHMBIIM JJIsI KOKHOTO
BHY IIUXTH OakaHy KUTBKICTh YTBOPEHOTO PO3ILIABY
(Tabi1.2). BXiTHUMH TaHUMH SKOi € TECOMETPUYHI, CIICK-
TPHUYHI Ta TEXHOJIOTIYHI HapaMeTpH Aif040i Iedi THITY
PK3-2,5 mis oTpUMaHHS CEJIiKOMapraHIlio, IO IPeJ-
ctapieHi B Tabmwmi | Ta 2.
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Tabmmms 1
EnextpuyHi Ta reoMmeTpuyHi napamerpu medi PK3-2,5.
[TapameTp | On.Bumipy | 3HaueHHs
I'eomeTpuuHi
3oBHIIIHIN AiameTp Kopiycy, D, MM 3700
30BHIIIHSA BUCOTA I1eYi, H; MM 2730
BryTpimHii giamerp BaHHH, D, MM 2100
BryTpimHs BucoTa BaHHH, H, MM 1550
Jiametp enexrpona, de MM 350
JliameTp posnany eneKTpois, d, MM 1100
I'mubuHa 3aHYpEHHS €IEKTPOJIIB Y IIHXTY MM 1000
Enextpuusi
[MoTyxHicTb neyi MBA 2,5
[MoTtyxHicTh miyHOTO TpaHcdopmaropa MBA 5,0
EnextpoaHuii ctpym KA 12
Hamnpyra Ha enexkrpopax B 89-178
Ta6muus 2
KoMIoHeHTHHH Ta KiIbKICHUN CKJIaJI IUXT, 110 BUKOPHCTOBYIOTHCS TP OJIepKaHi CeliKoMapraHIlio.
Ha3Ba koMIOHEHTY On. Bumip Crua WrXTH
Iuxra-1 | [uxra-2 | [luxra-3 | [luxra-4
MapranueBa pyjaa KT 2 600 2 600 2 600 2 600
Kokc W-14,0% KT 700 800 880 980
Bannsik KT 450 500 500 500
KBapuut BacusbkiBckuit KT 400 400 400 400
Ckpan BacHOro BUpOOHUITBA ~ 25% MeT.(as3u KT 400 400 400 400
Texunorennuit Marepian ¢p.0-30mMm KT 1400 1400 1400 1400
TexHnorennuit Marepian ¢pp.0-300mm KT 200 200 200 200
3arajgbHa Maca MIUXTH T 6,15 6,30 6,38 6,48
KistbKiCTh YTBOPEHOTO PO3ILIABY T 2,10 2,20 2,32 2,40

[1ig gac qoCiHKEeHb 3p00JICHO M0 IIiCTh SKCIIePH-
MEHTIB JUIS KOKHOT'O, NpuBeneHoro B (tabmuumi 2),
CKJIay IIUXTHU: CTIOYATKY 3 ICHYIOUHM PO3IIa0OM EIICK-
TpoxiB B 1,1 M, amoTim 3 1,2Mm, 1,3Mm, 1,4m, 1,5M Ta 1,6M
BIIOBITHO. SIKIIO X PO3MIISAATH 3a3HAYCHI 3HAUCHHS
Yy BIIHOCHUX OIWHHUIIIX JO IiaMeTpy eNeKTPOJiB, TO
BOHM ckinagatumyTh 3,14; 3,43; 3,71; 4,00; 4,29 Tta
4,57. Tlopanpmie 30iMbIIEHHS [IBOTO TOKa3HUKA OYIIO
HE MOXIIMBHM, 4epe3 I'€OMETPHYHI PO3MIpH BaHHH.

YMOBOIO 3aBeplLICHHS IUIaBKU € JIOCATHEHHS HeoO-
X1THOT KUIBKOCTI YTBOPEHOTO PO3IUIABY AJIsl KOKHOTO
BUILy IIUXTH. Takok POBOAUTHCS KOHTPOIIb 38 TEMIIE-
patyporo ¢yTepyBaHHS B palioHi exeKTpoxiB. [Hii ma-
paMeTpu Iedi He 3MiHIOBaJICh.

PesynpraTH TpOBENEHMX PO3PAXyHKOBHX JI0-
CITIKEHB, 3 ONMCAaHUMH BHIIE OOMEKCHHIMH, MpPE/-
craBiieHi B Ta0iuuIi 3.
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Tabmuus 3

PesynbraT po3paxyHKOBUX JOCHIHKEHb.

CxJaj uxTH | Yac ninaBkH, XB | Tem-pa dpyTepyBanns, °C | Burpara enektpudHoi eHeprii, KBt rox
d,=1,1m
IuxTa 1 240 1450 4665
IuxTa 2 245 1460 4785
Iuxra 3 245 1450 4815
Iuxra 4 247 1455 4868
d,=1,2m
IuxTa 1 235 1480 4605
IluxTta 2 240 1490 4670
Iluxra 3 237 1485 4585
IuxTa 4 227 1480 4495
d,=1,3m
IIuxra 1 235 1510 4455
IluxTta 2 230 1520 4390
Iluxra 3 229 1510 4305
Iuxra 4 221 1510 4215
d,=1,4m
IuxTa 1 229 1560 4105
IluxTta 2 223 1570 4045
ITuxra 3 219 1550 3985
Iluxrta 4 215 1570 3880
d,=1,5m
ITuxra 1 224 1640 3895
IluxTa 2 220 1650 3860
ITuxra 3 212 1650 3790
Iluxra 4 209 1660 3705
d,=1,6m
ITuxra 1 218 1710 3805
IluxTa 2 212 1700 3720
ITuxra 3 207 1700 3630
Iluxra 4 201 1720 3585

3a pe3ysbTaTaMu pO3paxyHKiB BUIHO, 1[0 HABITh
[pY ICHYIOYOMY JiaMeTpi PO3BEACHHI €ICKTPOIIB PO3-
IUIaB YTBOPIOETHCS MIBHIIIE MPH HIDKIOMY PiBHI CIHO-
JKMBaHHI €JIEKTPUYHOI eHeprii HiXK 3a ICHYI0YOI0 TeX-
HoJIOTi€10 TIaBKH. Lle BKa3ye Ha Te, 10 3apa3 po3ILiaB
HEOOIPYHTOBAHO TMEpPerpiBarOTh. TOMy UI1 Ppi3HHX
BUIIB INMXTH TEpel KOXKHOK IUIABKOK PEKOMEHIO-
BaHO MPOPAXOBYBATH Ha MOJEN YaC YTBOPEHHs HE0O-
X1THOT KiJIbKOCTI pO3ILIaBy, 00 YHUKHYTH HOTO Iepe-
rpiBy i B4aCHO MmovaTH npouec 31uBy. Lle B cBoro uepry
CKOPOTHUTH TPUBAJIICTH TEXHOJIOTIYHOTO MPOLIECY 1 3HHU-
3UTh 00CST BUTPATH EJIEKTPOCHEPTii.

Sk 3a3HaYa0Ch BHIIE YUM OUIBIINIT po3Maj enek-
TPOJIIB TUM MEHIIIE CIIOKUBAHHS €JIEKTPUYHOT eHeprii,
OJIHAK OOMEXyHuuM (hakTopoMm € Te, Mo PyTepoBKa
peaybHUX Ie4ell BHKOHYETHCS 3 BOTHETPUBKUX Ma-
TepialliB, HIKHIN Iap SKOI € IIaMOTHA LIeTIa, a BepX-
Hilf — BUCOKOTJIMHO3ECTI BUPOOH, SIKi MAlOTh MaKcH-
MaJbHO JlonycTuMmy Temmeparypa B 1600°C [10-12].

ToMy HEOOXiIHO KOHTPOJIIOBATH BEIWYHMHY OCTaHHB-
Oro i B KOXKHOMY KOHKPETHOMY BHIIQJIKy PO3paxo-
BYBaTH MaKCHMAJIbHO JIOIyCTUMY BEJIMUUHY JiaMeTpy
pO3maay €IEKTPOIIB B 3AJICKHOCTI BiJf KOMIIOHECHTHO-
KiJIbKiCHOTO CKiTamy muxTH. OTKe, BUXOASYH 3 LOTO
KpalHs MeXa 3MiHH JiaMeTpy po3lany Ui JaHoi pya-
HOTEPMIYHOI Tedi Ta s BCIX BHIIB IIMXT B HAIIOMY
Bunajgky ckiana l,4m. Iloganeiie po3BeaeHHS eNeK-
TPOJIIB TPHU3BEJE 10 MIBUIKOTO 3HOUIYBAaHHS, a B Je-
SIKMX BUIIAJKax, 1 10 Hemepea0adyBaHOTo pyHHyBaHHS
¢byrepyBaHHs, 10 HeOE3NEYHO IS HOPMAIBHOTO
¢bynkuionyBanns Beiei PTII.

SIKIIO K PO3TIISLAATH TaKUH MOKa3HUK €KOHOMIY-
HOT JIOLIIBHOCTI BUPOOHMIITBA CEeTIKOMapTaHLs SIK M-
TOMa BUTpara eleKTpU4YHOI eHeprii Ha 1T roToBoro
CIIaBY IIPH Pi3HOMY JiaMeTpi po3maay eleKTPOMiB TO
Ma€ HACTYIHI pO3paxyHKH, IIO IPEACTaBJICHI B Ta0-
i 4.

Tabmuws 4

[Turoma BUTpaTH eNIEKTPOEHEPTii HA TOHY OTPUMAHOTO (hepOCIUIaBy B 3aJI€XKHOCTI BiJl CKJIay IIUXTH Ta HE0O-

XiJHOT KIJTBKOCTI ceJlikoMapraHIisl.

Ckiag IAXTH

[TuToma BHTpaTa eneKTpHUIHOi eHeprii, KBT rom/t

d,=11u d,=1,2m d,=1,3m d,=1,4m
[luxra 1 22214 21929 21214 1954,8
Iluxra 2 2175,0 21227 19955 1838,6
Illuxra 3 2075,4 1976,3 1855,6 17177
Iluxra 4 2028,3 18729 1756,3 1616,7
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3a pe3yabpTaTaMy PO3PaxyHKOBUX JOCIHIKEHb 31
30UIBIICHHSAM J[laMeTpy po3najxy eJIeKTPOAiB 3MEH-
IIY€ETHCS MATOMA BUTpPATa €IEKTPUYHOI €Heprii Ta Jac
rwiaBky. Lle TOSCHIOETBCS THM, MIO: MO-TIepmie — 3a
paxyHOK pO3BEACHHS EJCKTPOIIB 3MIHIOETHCS EIIEK-
TPUYHUIA OIip BaHHM Iedi; MO-ApPyre — CKIaja LIMXTH
BiJJPI3HAETHCS KUTBKICTIO 3aCHIIAHOTO KOKCY, SKHU €
JOOpPHM EJEKTPOINPOBIIHUKOM Ta JOAATKOBUM JIXKEpe-
JIOM BUJIJICHHS €HEPTii.

OT1xe npu rpaHUYHO JIOMYCTHMOMY PO3BEAEHHI
€JIEKTPO/IiB, 3 TOYKH 30py AOIYyCTUMOI TeMIIEpaTypu
¢yrepyBanns, B 1,4m mns neui PK3-2,5 naiikpammm
BapiaHTOM BHOOpPY KOMIIOHEHTHO-KUTBKICHOTO CKJIQIy
€ «lIuxTa-4», Mo Mae HAMHMKYUHA MMOKA3HUK TTUTOMOT
BUTPATH eJIEeKTpOeHeprii. SIKImo x po3rismaTH HaTy-
palibHi TIOKa3HUKH, TO eKoHOMIs ckiane 1120 kBr-rox
a60 22,4% Tta 40 xB 3a OJHY IUIABKY NpH HaHOIIBII
MOXIIMBIH KIJTBKOCTI YTBOPEHOTO PO3IUIaBy B 2,4T, 10
€ CYTTEBUM IOKa3HUKOM €HEepro30epexeHHs Ta eKO-
HOMIi eKCIDTyaTaiiHOTo Jacy Iedi, o MoXke OyTH BHU-
KOpUCTaHUH JUId TexXHiYHOro obciyroByBanHs PTII
a6o 1 iHTeHcnQiKalii BUpOOHUIITBA.

To x 3ampornoHOBaHO AJsl BIPOBAPKEHHS B 3a-
JIEXKHOCTI BiJl TOTO Ha SIKOMY LLIAXY HAE YZOCKOHA-
nennst Bitum3HsHux PTII & nmpu moximBocti abo y
BIMOBITHOCTI 1O CKJIaAy WIUXTH TEpell IOYaTKOM
KOXKHOT cepii TIIaBOK OJIHOPA30BO HAJIANITOBYBATH Jlia-
METp PO3Maay eNeKTPONaiB ad0 MaTH MOXJIHBICTH PO-
OWTH 1€ I KOXKHOI TUIaBKHM 4M, HaBiTh, B Mpoleci 11
MPOBEICHHS.

Cunijy TakoX 3a3HAYMTH, 11O MPEICTaBIEHa B PO-
00T MEeTOIMKa Ta BUKOPUCTAHUN IHCTPYMEHTAPIH 103~
BOJISIFOTH MPOBOJAUTH MOJANBIIN MOIOHI TOCIIIKECHHS
Ut OyIb-SKHX TI€Yeii TAKOTO THITy Ta PI3HOT'O KOMIIO-
HEHTHO-KUIBKICHOTO CKJIQJy LIMXTH 1, 3MEHIIYIOUH
JTUCKPETHICTB AiaMeTpy pO3May eIeKTPOMiB, TOUHIIIE
BU3HAYUTHU Oa)kaHy HOTO BEJIMYHMHY 3 BpaXyBaHHSIM J10-
IyCTHMOI TeMIiepaTtypu ¢yTtepyBaHHs. Takox, nmpopa-
XOBYIOUYH Yac IUIAaBKH HA OCHOBI HEOOXIIHOT KIIBKOCTI
YTBOPEHOTO pO3IUIaBy, IOMATKOBO 3HHM3HTH OOCSTH
CIIO’KMBAHHS €JIEKTPUYHOI eHepril.

BucnoBkn. PesynmbraTi pO3paxyHKOBHX JI0-
CJIIJPKEHHS] pOOOTH KPYTJIol TPhOXENEKTPOAHOT Py IHO-
TepmiuHOi medi Ty PK3-2,5 mms BUIUIaBKH ceriko-
MaprasIfto 3a A0MOMOTI0O0 1i KOMIUIEKCHOI MaTeMaTHy-
HOi ~ Mozenmi, fAKa  pealli3oBaHa  CY4acHHMH
MPOTrPaMHUMHM 3aC00aMH, TI0Ka3ally, 110 ICHYIOUHUH 1M0-
Ka3HUK 3aKiHYEHHS IUIaBKH, a CaMe KiIbKICTh CITOKH-
TOI eNIEKTPUIHOI eHeprii, € He eHeproedekTuBHUM. OT-
pHMaHi J1aHi IOKa3yITh, IO B 3aJISKHOCTI BiJ| KiJlb-
KICHOTO Ta KOMIIOHEHTHOTO CKJIQJy IIMXTH Ta TpH
MaKCUMaJIbHO JOMYCTHMOMY JiaMeTpi po3maay eliek-
TPOJIIB CYTTEBO 3MEHIIYIOTHCS Yac IUIaBKH Ta 00CSITH
CIIO’KMBAHHS €JIEKTPOSHEPrii.

SIkmo B peayibHIM pYJHOTEpMIUHIM nedi He Mae
MEXaHi3My 3MIiHU JiaMeTpy po3Many eJIeKTPOIIiB, TO
HEOOXIZTHO BCTAHOBHTH HOTO OJHOpa3oBO Oe3moce-
penHBO Ha MiANPUEMCTBI B TPONECi PEKOHCTPYKILii, ¥
BIMIOBITHOCTI JO TOTO SKi IIMXTOBI Marepiaiu
31e01TBIIOT0 BUKOPUCTOBYIOTECS HA HBOMY. Tomy
nporoHyeTbess Ha naHid meui PK3-2,5 mpu pekon-
CTPYKIIii BCTAHOBUTHU €JEKTPOAM Ha BiactaHi 1,4M Ta
0 BCSIK 9aC BUKOPHUCTOBYBATH KUIbKICHO-KOMITOHEHT-
unit cxinan «lluxrta-4», skuii Ma€ HaWOUIBIINI BMICT
KOKCY Ta IIPH LIbOMY HalMEHIITY TUTOMY BUTpPATY €JIeK-
TpUYHOI1 eHeprii, mo mnpusBeae a0 22% eKOHOMil
€Hepropecypcis.

KpiM 3MeHIIeHHS KiJTbKOCTI CTIOXKHUTOI eIEKTPHY-
HOI CHEprii Ha OJHY IUIABKY 33 PaXyHOK JIOLIJIBHOTO
PO3BEJICHHSI EIEKTPOMIIB B I€Ui, CIIOCTEPITaeThCs IMIE i
CKOpPOYCHHS 11 MPOBEACHHS, a II¢ IiJBUIIYE MPOIYK-
TUBHICTH 00TaTHAHHSA Ta e(EKTUBHICTH BUKOPUCTAHHS
(yTEepOBKH 1 €IEeKTPOIiB.
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