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ASTRONOMY

TRACERS OF DISCS AND WINDS AROUND A HIGH-MASS YOUNG STAR (MWC297)

Huseynova F.

PhD, scientific worker
Nakhcivan State University
Nakhcivan, Azerbaijan

DOI: 10.5281/zen0d0.14503322

Abstract

This article is presented a new catalog of 108 Herbig Ae/Be candidate stars identified in the Pico dos Dias
Survey, together with 19 previously known candidates and four objects selected from the IRAS Faint Source Cat-
alog. These 131 stars were observed with low and or medium-resolution spectroscopy, and complemented these
data with high-resolution spectra of 39 stars. The objects present a great variety of Ha line profiles and were
separated according to them. As is known that most of the time a Herbig Ae/Be star presents a double peak Ha line
profile. Correlations among different physical parameters, such as spectral type and v sin i with Ha line profiles
were searched. We found no correlation among Ha line profiles and spectral type or v sin i except for stars with P
Cyg-ni profiles, where there is a correlation with v sin i. In this work also used preliminary spectral energy distri-
butions to seek for any influence of the circumstellar medium in the Ha line profiles. The presence of [O 1] and
[SH1] forbidden lines is used together with the Ha line profiles and these preliminary spectral energy distributions
to discuss the circumstellar environment of the Herbig Ae/Be candidates. The distribution of the detected [Ol1] and
[S 1] forbidden lines among different spectral types points to a significantly higher occurrence of these lines
among B stars, whereas the distribution among different Ha profile types indicates that forbidden lines are evenly
distributed among each Ha line-profile type. Combining the distance estimates of the Herbig candidates with the
knowledge of the interstellar medium distribution, we have found that 84 candidates can be associated with some

of the more conspicuous SFRs, being in the right direction and at a compatible distance.
Keywords: catalogs-circumstellar matter, clouds stars, pre—main-sequence, spectroscopic.

Characterized by their transitional nature, Herbig
Ae/Be stars occupy a pivotal role in the study of stellar
evolution. These young, pre-main-sequence stars ex-
hibit spectral characteristics that place them between T
Tauri stars and classical Be stars, thus providing valua-
ble insights into stellar development processes. Typi-
cally located in star-forming regions, Herbig Ae/Be
stars are surrounded by protoplanetary disks, which
play a crucial role in their growth and subsequent evo-
lution. The presence of these disks not only facilitates
the accumulation of mass but also gives rise to complex
interactions with stellar winds, influencing both the
physical structure of the disk and the stars evolutionary
path. Focusing on the role of disk and wind interactions,
these processes are essential in shaping the characteris-
tics and behaviors of Herbig Ae/Be stars. Stellar winds,
which consist of streams of charged particles emitted
by the star, can significantly impact the surrounding
disk dynamics. As the wind interacts with the disk ma-
terial, it generates shocks and instabilities, leading to
enhanced mass loss and angular momentum transfer.
This interplay not only affects the star’s growth but also
contributes to the dispersal of the surrounding material,
potentially allowing for the formation of new planetary
bodies. Understanding these interactions is crucial in
creating a comprehensive picture of Herbig Ae/Be star
evolution, particularly within groups such as MWC
297. Research on these phenomena reveals that the dy-
namics at play can vary substantially based on environ-
mental conditions and individual stellar properties. By
studying MWC 297, - insights into the broader pro-
cesses governing young stellar systems and the even-

tual transition to main-sequence stars, ultimately refin-
ing our knowledge of stellar lifecycle stages and the
formation of planetary systems.

Ever since the identification of the Herbig Ae/Be
stars (HAeBes; Herbig, 1960) as a class of early-type
pre-main sequence objects (Strom et al., 1972), these
stars have taken centre-stage in star and planet for-
mation studies. They have masses which place them in
the transitional regime between Solar-type stars and
high-mass stars. In detail, the change in star formation
character between the high- and low-mass stars is the
dichotomy between clustered and isolated formation,
between boundary layer accretion and magnetospheric
accretion, radiative and convective stellar interiors and
between fast and slow rotation. Moreover, the discs
around Herbig stars are in general brighter than around
their low-mass counterparts, the T-Tauri stars. There-
fore HAeBes are prime laboratories in which to study
the evolution from actively accreting discs towards de-
bris discs and mature planetary system.

1. spectral type A or earlier, with emission lines;

2. located in an obscured region;

3. fairly bright nebulosity in its immediate vicin-
ity;
present an anomalous extinction law;
show infrared excess;
be photometrically variable; and
display line profiles of Mg II (12800) in emis-

Nk

sion.

The first three tips were proposed by Herbig
(1960) to define pre-main-sequence (PMS) stars of in-
termediate mass. The last four are an extension pro-
posed by The’ et al. (1994) to encompass the large set
of new candidates. However, very few stars satisfy all
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of them. One possible explanation is that the Herbig
Ae/Be group spans a large range of evolutionary stages
(Malfait et al. 1998).

Forbidden lines such as [O 1] (16300 and 2 6364)
and [S 1] (2 6716/ A 6731) trace the emission from low-
density regions near the stars. The shape of the forbid-
den-line profiles can indicate the presence of disks or
outflow characteristics. When a disk exists, these lines
are expected to be blueshifted and asymmetric, as in T
Tauri stars (TTSs) (Finkenzeller 1985), since the reced-
ing part of the outflow will be hidden by the disk. In
HAeBe stars there is still a debate on the origin of the
observed forbidden lines. Almost all observed [O 1]
lines are symmetric, and some authors (Bohm & Catala
1994) favor the idea of an origin in a spherically sym-
metric wind without the presence of disks.

Using the IRAS Point Source Catalog, TTS was
based on dust properties and not on the star itself, se-
lected criteria also included HAeBe stars. It is more dif-
ficult to be certain of the classification of a HAeBe star
than of a TTS, because there is no feature like the Li (4
6707) line as a clear signature of this class of objects.

Overview of MWC 297 and its significance in
stellar formation studies

Located in the northern constellation of Cassio-
peia, MWC 297 is pivotal in the study of stellar for-
mation, particularly as a Herbig Be star showcasing
both disk and wind processes. Its classification reflects
a complex interplay of accretion and winds that influ-
ence the surrounding circumstellar environment. As
noted, MWC 297s accretion rates and stellar parame-
ters have implications that extend our understanding of
the evolution of massive stars, with recent analyses re-
vealing evidence for intense inner-disk photoevapora-
tion in sources like MWC 297, significant for stars
above (Vioque et al). Furthermore, the exploration of
such stars enhances statistical studies into the accretion
properties of Herbig Ae/Be stars, enabling researchers
to hypothesize about the mechanisms of disk dissipa-
tion and the interaction between stellar and circumstel-
lar material. Thus, MWC 297 serves as an essential case
study for illuminating the processes that govern early
stellar evolution.

Disk Processes in MWC 297

The study of disk processes in MWC 297 reveals
crucial insights into the interactions between star for-
mation and the surrounding circumstellar environment.

Observations suggest that intense Herbig Be stars like
MWC 297 exhibit significant near-infrared excess, in-
dicative of a robust inner disk structure that strongly in-
fluences accretion dynamics. This aligns with the find-
ings regarding early HBe stars, which demonstrate high
H o emission and active circumstellar environments,
suggesting a complex interplay of material dynamics
and star activity. Moreover, the detection of complex
molecules and elements near young stellar objects in
turbulent regions, such as those surrounding SgrA™,
highlights similar disk processes potentially at work in
MWC 297. These processes not only facilitate star for-
mation but also influence subsequent evolutionary
pathways, as evidenced by the relationship between
dense circumstellar environments and the eventual dis-
persal of protoplanetary disks. Understanding the nu-
anced role of these disk processes is essential for com-
prehending the evolution of young star groups like
MWC 297.

Wind Processes in MWC 297

Understanding wind processes in MWC 297 re-
veals critical interactions between stellar outflows and
surrounding material. Winds play a significant role in
shaping the protoplanetary disks accompanying young
stars, influencing both mass loss and accretion rates. As
demonstrated in recent studies, the characteristics of
these winds can be correlated with the stellar properties
such as effective temperature and luminosity, affecting
the evolution of the disk itself. (Ji Yeon Seok et al., p.
291-291) highlights how the photodissociation of poly-
cyclic aromatic hydrocarbons (PAHSs) varies with stel-
lar temperature, suggesting that energetic radiation in
MWC 297 leads to selective destruction of smaller
PAHSs. This process has implications not only for chem-
ical composition but also for the dynamics within the
disk. Furthermore, (J. Guzman-Diaz et al., p. 182-182)
indicates that transitional disk structures are often ob-
served in young stars like MWC 297, underscoring how
wind processes can contribute to the formation and dis-
sipation of these disks, thus shedding light on the disk
evolution in the context of wind interactions.

All eight of the main targets are known massive
YSOs or Herbig Ae/Be stars. Some basic properties of
these are given in Table 1.

Table 1.
Object Distance (kpc) Spectral type Luminosity Av(mag) v Lsr(km s?)
(Lo)
BD+4004124/V1685 ~1! B3V? 3.1 ~83
Cyg
GL 490 ~16 2000° 427 -14°
MI17SW IRS1 1.3/2.1 o9V 1716 ~17"7
MSE 1.2510 20000 398 ~1113
MWC 297 0.25'8 B1.5V!8 818 2-20"8
MWC 349A 1.7% 600003 923 10%
S106 0.5-1.7%¢ 07.5V* 13.6%7 ~5%9
VV Ser 0.2-0.6%° B6V%/B9V3! ~331 ~10%

All the sources are sufficiently compact that they
could be observed by nodding the telescope such that
the sources remained on the slit (the measured beam

separation is 22 arcsec). In addition to target observa-
tions, this approach uses standard stars to offer crude
flux calibration and adjust for atmospheric absorption
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features. The standard stars were chosen to have a range
of spectral type from G6V through to O9V. This pro-
vided enough range to enable us to correct for the ob-
served Brackett line absorption in the standards them-
selves. Cooler stars were not used since they have many

other spectral features in the wavelength ranges ob-
served, and in practice we used the hottest standard
available for any target. The Brackett line absorption in
the standard was interpolated over to remove it.
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—200

0 200 400

Velocity (km/s)

1.5

Flux Ratio

L 1 i 1 i
—200 a 200 400

—400
Velocity (km/s)
BD+40°4124

MWC 297

Flux Ratio

[=1 L I " L " 1
=200 o 200 400

Velocity (km/s)
M175W IRS1

Figure 1. Bry (solid line) and Br12 (dashed line) line profiles after continuum subtraction, and correction for
extinction.

The source's bias is debatable. Drew et al. (1997)
found that a near edge-on inclination is necessary to ex-
plain the reported optical absorption line data, since
otherwise the star would be near break-up velocity. In-
terferometry data is best modeled with a near-face-on
orientation. An edge-on model may result in double-
peaked line profiles if an ionized disc contributes. To
align with previous studies, we use interferometric data
to determine inclinations for this object. Murdoch &
Drew's (1994) Bra/Bry ratio is comparable to the
Bry/Br12 ratio of BD+40°4124 or M17SW IRS1, as
seen in Figure 1. (Lumsden et al.2012) measured line
widths are consistent with Drew et al.'s (1997) Bra
width. Although Br12 has a similar FWZI to Ha, Drew
et al. found that Ho has a greater FWHM. The Fe Il
profile does not feature the same broad wings. Most
published MWC 297 spectra have symmetric Brackett
line characteristics. Malbet et al. (2007) found that Bry
exhibits blueshifted asymmetric self-absorption. The
greater spectral resolution data published by Murdoch
& Drew (1994) and Weigelt et al. (2011) do not reveal
this, implying that variability exists. The 1.083 pm 23S-
2%P He | line (Drew et al. 1997) shows a P-Cyg-ni ef-
fect, indicating the presence of a wind. For a face-on

orientation, this wind might be polar or disc-shaped
with a wide opening angle.

Drew et al. give a 5 GHz radio map revealing re-
solved radio emission from this source on the size of
~50 au. Both Malbet et al. and Weigelt et al. interfer-
ometry demonstrate the core Bry emission is more ex-
tended than the K-band continuous light. Weigelt et
al.'s better spectral resolution measurements indicate
that visibility is similar to the continuum beyond 60 km
s™! from the line centre. An exponential is a better fit
for the Br12 wings in this scenario. In comparison, the
power-law fit has a low exponent of -1.3 + 0.1. The flat
inner line core from Stark broadening, seen in Repolust
et al. data and objects like BD+40°4124, is not here. A
comparison of the strength of the line wings to peak in-
tensity in the hydrogen recombination lines in the data
reported here and in Drew et al. (1997) shows that the
wings become stronger for lower n transitions in a rea-
sonably uniform manner. This strongly suggests elec-
tron scattering. The fact that the wings and continuum
appear to be equally visible in the Weigelt et al. data
shows that this scattering happens at tiny scales.
(Lumsden et.al 2012)focus on the scattering model for
MWC 297 as it provides the strongest evidence of its
presence.
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Figure 6. The best-fitting Castor et al. (1970) model to MWC297.

The Castor et al. model's best fit shows a reduced
¥? = 2, indicating a somewhat asymmetric line. Figure
6 illustrates the fit for this source. The opacity of Thom-
son scattering exceeds unity, indicating that the model's
criteria are not met. The implied electron temperature
(Te~170+10 K) is low and not physically significant.
The match of the Castor et al. profile in a case when the
intrinsic line core is very small supports scattering as
the major mechanism, however this model is insuffi-
cient to accurately estimate critical scattering-related
physical parameters. Acke et al. (2008) failed to fit their
combined near and mid-infrared interferometry to a
pure accretion disc model, implying that more than one
component was present.

Malbet et al. suggest a combination of disc and a
weak outflowing wind can explain their near-infrared
interferometry and the observed P-Cygni profile in Bry.
However, they struggle to find a good fit to the red wing
of the Bry line because their model predicts disc shad-
owing, which is not seen. The same is true of the mod-
els applied to the high spectral resolution observations
of Weigelt et al. (2011) as well (which otherwise reach
a very similar conclusion to Malbet et al). However, the
rather obvious evidence of considerable dispersion in
the line wings mitigates this issue. In a face-on orienta-
tion, the absence of a visible line effect in Oudmaijer &
Drew's (1999) spectropolarimetry is not important be-
cause such a signature requires an asymmetry in the
source structure as seen on the sky, which is not pre-
sent. Weigelt et al. found evidence of a rotating signa-
ture in Bry during the differential phase, which would
not be present in a face-on condition. Acke et al. (2008)
propose an intermediate inclination as a compromise to
harmonize the available facts.

Conclusion

In summary, the intricate interplay of disk and
wind processes in young group stars like MWC 297 un-
derscores the dynamic evolution of stellar environ-
ments. As researchers demonstrate that the accretion
dynamics associated with the protoplanetary disk play
a critical role in shaping the mass and composition of
these stars. Furthermore, the outflowing winds not only
contribute to the removal of angular momentum but
also affect the surrounding interstellar medium, thereby
influencing subsequent star formation and the chemical
enrichment of the galaxy. The evidence gathered from

observations and simulations suggests that these pro-
cesses are not merely isolated phenomena; rather, they
are interconnected components that drive the life cycles
of young stars.

The high series infrared hydrogen lines' strong line
broadening mechanisms have the significant side effect
of making them poor tracers of a wind or a disk when
used alone. A better tracer of a breeze are probably the
He 1 lines from metastable levels, although, unfortu-
nately, not every YSO shows this emission. However,
by broadening, the hydrogen lines offer a way to check
for the presence of extremely dense circumstellar ma-
terial.
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The proposed article emphasizes the need to actively introduce the latest distance education technologies into
the educational process, including those involving artificial intelligence. The developed system of distance educa-
tion is described, which allows improving the educational process and increasing the convenience of the educa-
tional process for scientific and pedagogical workers and students of higher education through integration into the
artificial intelligence system for creating tests. The developed system has a unique innovative functionality that
allows you to easily create tests automatically using artificial intelligence.

Keywords: educational process, distance learning, computer system, artificial intelligence, design, modeling.

Introduction. Since the 90s of the last centuries,
the world scientific and pedagogical community has
been actively raising the issue of using alternative
forms of educational activity, such as: distance learn-
ing, mediated learning, online learning, etc., which
have gained special importance in connection with the
development of the Internet [1-18].

Today's challenges require the scientific and ped-
agogical worker to transform not only the methods and
techniques of teaching in higher education, but also the
transition to a completely unusual mode of work using
online platforms in the educational process. Moreover,
it is not only about online education as a component of
the educational process, but about the complete re-
placement of traditional education with online learning.

These issues have become especially relevant in
2020 due to the COVID-19 pandemic and developed
during the war.

The main tools of the educational process in gen-
eral and higher education in particular have become
online services that provide the possibility of posting
educational materials, organizing video meetings, con-
ducting current and final examinations and keeping an
assessment log. Google Classroom, Microsoft 365 and
virtual educational spaces of universities based on the
Moodle platform have become the main online plat-
forms for the organization of e-learning in Ukrainian
institutions of higher education, each of which has its
own advantages and disadvantages [9].

Therefore, modern didactic science actively di-
rects its developments in the direction of improving the
available tools of online education.

The proposed study is devoted to the creation of a
prototype system for distance learning. The developed
system will be distributed under the name Educational
Site, which fully reflects its main content.

Results. In the process of designing a software
tool, it is not always possible to predict all aspects, so
inaccuracies may appear during the creation of a proto-
type. This provides an opportunity to supplement the
existing description with new information and get rid
of them when creating a full-fledged system.

In the system under development, input data is
filled by all participants, because they have special in-
terfaces through which they enter information. For ex-
ample, a teacher can create a test manually or using ar-
tificial intelligence, which will be transferred to the da-
tabase, and then stored in tables, following the rules of
normalization. During the test, the student will be able
to view this data, which will be displayed after pro-
cessing by the backend. The proposed system is based
on the principle of client-server technology, which in-
volves data exchange between the client and the server.
From this follows the need for a high-quality Internet
connection for the program to work.

When the user enters the site for the first time, the
main page of the site opens, where the list of available
courses is displayed in the foreground. In the left part
there is a navigation menu with two buttons: authoriza-
tion and registration, they are used to redirect to pages
that will have their own forms. In order to enter the site,
you need to register. After registering and authorizing
according to the role, a navigation box will be dis-
played.
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A navigation field with links to pages will be
available for the student:

- view of the course, where links are presented,
with the help of which joining to online lectures, labor-
atory works or review of theoretical material is per-
formed;

- view the schedule, which is displayed for the
whole week and is available for viewing, providing in-
formation about the schedule of classes;

- passing the test, where there is an opportunity to
check your knowledge by running the test, in which the
questions are displayed one by one, and after the test is
completed, the final grade is shown;

- viewing the list of courses, he is studying.

For this role, the home page will show a list of
courses the student is attached to, and navigating to
each course will display a list of tutorials and tests that
can be taken.

The following will be displayed for the teacher:

- creating a course on which fields with the follow-
ing names are available: name, description;

- viewing the schedule, where it is possible to view
the schedule of groups for a week, which provides a
complete overview of the schedule of the educational
process;

- review of grades, where you can view grades re-
ceived by students after testing;

- creating a test, in addition, it is possible to create
tests manually or generate them using Al.

On the main page, the teacher is presented with a
list of courses to which he has joined. When switching
to any course created by him, a functionality will be
available where he will be able to add educational ma-
terial, invite to an online lecture or create a test.

University departments have the following oppor-
tunity:

- creating a schedule, where you can create a
schedule by adding information according to groups;

- group management, which contains information
about all groups, as well as options for editing, deleting
or adding new ones;

- course management, where you can manage
courses, including creating, editing and deleting.

All pages are available to the administrator, as
well as:

- editing, where it is possible to change all the in-
formation stored in the database: group, student,
teacher, subject, schedule, etc. d. The ability to edit, add
and delete, which provides full control over infor-
mation in the system.

The administrator has full access to all functional-
ity, including those that are closed to regular users.

The system must be ready to increase users and
process a significant number of requests in a short pe-
riod of time. As the audience increases, the amount of
stored information also increases. With proper design,
the stability and speed of the system should be ensured
when the load increases.

In order to save memory and speed in the future at
the stage of database design, it must be normalized, be-
cause the tables should not contain duplicate data, and
since all the relationships between them are intercon-
nected, when you delete a course, the related to it will
be automatically deleted records.

The backend is responsible for managing the data-
base, which is influenced by the frontend. That is, the
database does not necessarily have to be on the same
server, but if it is, then the speed of requests will be
longer by a few hundredths of a second.

For secure communication between the frontend
and the backend, a special key is added to the requests,
which is automatically generated after each authoriza-
tion and is used as a user identification when contacting
the server, which ensures a high level of reliability and
reduces the probability of unauthorized access.

The server must have the functionality to regularly
back up data. This is necessary so that in the event of a
fatal error there is an opportunity to restore the integrity
of the data and avoid its loss.

It is also necessary to pay close attention to the us-
er's data, which he enters during registration, in partic-
ular, his password. Security is ensured by storing the
password in encrypted form. This is an important meas-
ure designed to ensure that in the event of a database
breach, no one can access user data.

System modeling is one of the most important
stages in software design. At this stage, an analysis of
how the future product will be used is carried out, with
a detailed description of the actions. This section also
defines all users (actors) and the actions they will per-
form (precedents).

The construction of these diagrams is performed
using a special modeling language — UML. This lan-
guage was chosen due to the fact that it is standardized,
and the scheme described by the rules will be under-
stood by anyone who works with it.

The output of the proposed modeling will be using
case and sequence diagrams. Based on the obtained re-
sults, you can move on to designing the architecture of
the software tool and its implementation.

Let's first describe the system being developed at
a conceptual level with the help of a use case diagram.
It will allow to display the interaction of entities and
actors of the project with precedents.

The following elements of the system can be dis-
tinguished:

- users: administrator, department employees, stu-
dent, teacher, and to make it more convenient, another
“user” actor was created, which will combine a depart-
ment employee, student, and teacher. Also in the dia-
gram is a “system” actor that accepts requests from oth-
ers;

- precedents: login to the system, CRUD opera-
tions on data, view grades, view schedule, course man-
agement, subject management, course study.

Let's move on to a brief description of each prece-
dent:

- login to the system — describes authorization, it
also provides for the possibility of registration or dis-
playing an error in case of entering incorrect data;

- CRUD operations on data — describes how the
administrator performs work on information: editing,
creating and deleting records;

- view ratings — describes how the user can view
information related to ratings;

- viewing the schedule — the user can view the
schedule of his group;
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- course management — describes how a depart-
ment employee can manage a course, also extended by
the ability to manage groups, which are complemented
by schedule management;

- subject management — describes how the teacher
can manage the subject, which is extended by theory
and test management;

- studying the course — describes how the student
can study the course, theory and tests.

Sequence diagram — it is used to depict how ob-
jects interact in an orderly manner in time and their as-
pects. With the help of such diagrams, they display the
life cycle during which the interaction of an actor with
the system is performed within the framework of the
current precedent. Its purpose is to display objects in
dynamics, information is provided in the form of mes-
sages, and interaction involves exchanging them within
the scenario.

Before designing a system prototype, you need to
choose the right architecture, because the work and ex-
istence of the development system depends on it.

Choosing a software architecture is one of the
most important roles and is the most important in soft-
ware development. It contains components, their prop-
erties and relationships between them. That is, it de-
scribes the principle of organization of components in
the system. Documenting this architecture simplifies
the communication process, predicts flaws, and makes
it possible to reuse templates in other projects. A
properly designed architecture can save time and
money, as well as increase the speed of the develop-
ment product.

Currently, the leaders in architecture are mono-
lithic and microservice, so let's consider them in more
detail.

Monolithic is an architecture that is developed as
a single package, meaning the software will be pack-
aged into a single monolith and deployed in the same
way. In the architecture of this type, only one technol-
ogy is used, due to the fact that the program is assem-
bled in one place, it is easy to add new features to it,
and it runs in one place and is autonomous, it has a high
speed of exchange between modules, because they are
next to each other in the same code and work within the
framework of one software tool.

Microservice is an architecture that follows a mod-
ular type of development, that is, it consists of inde-
pendent parts, modules that can be used in different ap-
plications, but at the same time they exchange infor-
mation using methods (interfaces). In this type of
architecture, each component is independent and can be
implemented in different programming languages.

In the proposed study, the system will be designed
according to the architecture of the monolith, because
the software tools of this type are easily deployed
within the framework of one server, are easily devel-
oped and have high performance due to the fact that the
components are close to each other within the same
code. But the disadvantage of this approach can be that
over time the system code is modernized and increased,
which in the end can lead to the fact that the code be-
comes overloaded and difficult for the developer to un-
derstand.

For a better understanding of how the program
will work on physical equipment, a special deployment
diagram is used — a special diagram that shows the com-
ponents: web servers, database servers, or the applica-
tion server, as well as how they interact with each other.

The client opens a page using a web browser and
sends various commands to the server without even re-
alizing it. Special software is installed on the server,
which makes it possible to run a site written in the php
programming language, as well as a MySQL database.
The client and server communicate using the HTTPS
protocol.

When accessed from the client's web browser, it
sends special requests to the Laravel application, which
receives them and forwards them to the router. After the
router has processed this request, it calls a special con-
troller class. This class accepts the entire request and, if
necessary, receives data to work with later, or immedi-
ately provides a response in the form of JSON code.

These actions are performed according to the rules
of the MV C design pattern, because the entire Laravel
framework is built according to this pattern. It was cre-
ated to facilitate the work of developers so that if we
decipher this abbreviation, we will get three words
“Model-View-Controller”. A model is a class through
which any kind of communication with a database is
performed, a view is what is displayed to the user, a
controller is all business logic.

In more detail, the router calls a controller that is
selected from a list of all routes and can interact with
the model and perform some business logic. After all
interactions, it starts generating a response to the cli-
ent's web browser in the form of JSON, which is dis-
played to the user.

For convenient development and editing of
Laravel in the file hierarchy models, views and control-
lers are stored in different directories according to the
structure of Laravel.

The main Model manages the entire database, and
from it inherits the User Model, Schedule Model and
System Model models, which have the main data set
they are responsible for. These models are controlled
by three controllers: User Controller, Schedule Con-
troller and System Controller, which will work with
their data depending on the desired result: creating new
records, deleting, editing or displaying them.

Conclusion. Today, online training is used in the
preparation of higher education applicants of all spe-
cialties. Among its indisputable advantages, the follow-
ing can be highlighted: long-term strategy; flexibility,
democracy, the opportunity to more fully implement
the individual educational trajectory of applicants and
a student-centered approach to learning; the level of ab-
solute success and the quality of education of higher
education applicants does not decrease; helps to over-
come barriers and increase the level of ownership of
digital technologies; promotes the development of cre-
ative and innovative teaching methods, including per-
sonalization of the educational process, increasing the
level of cooperation both between students and be-
tween teachers, lecturers and students, promotes coop-
eration; provides access to domestic and foreign educa-
tional resources, etc.

The presented system contains the following types
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of users: student, teacher, department employees and
administrator. The student has the right to review exist-
ing and subscribed courses, schedules, theoretical ma-
terials, and passing tests. The teacher and the employ-
ees of the respective departments have the ability to cre-
ate, modify and delete the data corresponding to their
roles. The administrator has full rights and can interact
with any data stored in the system.

The developed mathematical model makes it pos-
sible to determine that time saving when using artificial
intelligence to create a test can reach almost 62.5%,
which allows to significantly reduce the teacher's time
consumption. With such an opportunity, it is possible
to develop tests of various levels of complexity, and
this allows to identify gaps in the knowledge of higher
education applicants and to effectively adjust the edu-
cational process.

An analysis of the subject area was also carried
out, the possibilities were clearly delineated and the re-
quirements for users with different roles were de-
scribed, the main functionality of the system was out-
lined, and possible easy expansion of the functionality
in the future was taken into account.

Before development, various modern tools were
analyzed and favorites were chosen, namely: the
Laravel framework, the React library, and the ChatGpt
service for using artificial intelligence.

A monolithic architecture is chosen, which is best
suited for a system of this type.

As a result of the use of these tools, a fully func-
tional distance learning system with the integration of
artificial intelligence was implemented, which fully
meets the tasks set at the beginning of the project.

After development, comprehensive testing, vali-
dation and code minimization were performed in order
to improve the weight and loading speed of the site. An
experiment with the creation of a test using Al con-
firmed the effectiveness of the system, which means
that the goal of the work has been achieved.

The test implementation of the project on the In-
ternet included the description of instructions for search
robots, the activation of indexing in Google search and
the use of the semantic core for the selection of key-
words in order to improve the search visibility of the
site.

The obtained result shows that the system is ready
for implementation, meets the set tasks, has the poten-
tial for further development, contributes to the optimi-
zation of distance learning for students of higher edu-
cation and scientific and pedagogical workers.
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AHoTaNis

VY cTarTi pO3KPHUBAETLCSA BAXKIIMBICTh 1HGOPMAIIHHOT MATPUMKH JUTsl YXBaJICHHS YIIPABIIHCHKUX PIllleHb B
cydacHUX Oi3Hec-Tiporiecax. [linKpecToeThes, Mo cydacHi iHpopMamiiiHi CHCTEMH BiAIrpaloTh BUPIMIAIbHY POJIHh
y TiIBHIICHHI e()eKTUBHOCTI AISIIBHOCTI MiAMPUEMCTB, CIIPHUIOYN TPUHHATTIO PIllIeHb HA OCHOBI aHaJi3y MOIe-
peIHiX BUKOHaHb IIPOLIECIiB. 3aIIpONIOHOBAHUI HAMiBaBTOMAaTU30BAHUH I1iXi7] BUKOPHCTOBY€E METOH 100yBaHHS
JAHKUX JJIsI BUSBJICHHS KIJIFOYOBUX 3aKOHOMIPHOCTEH MiXK KOHTEKCTOM, PILICHHSAMH Ta Pe3yJibTaTaMU MPOIIECIB.
[TpoananizoBaHO OCHOBHI (DYHKIT, IPU3HAYEHHS Ta HANPSMH BIOCKOHAJICHHs iHQOPMAIIHHIX CUCTEM MiITpH-
MKH PillIeHb, 8 TAKOX POJEMOHCTPOBAHO TXHIl BIJIMB HA KOHKYPEHTOCIIPOMOXKHICTD 1 EKOHOMIYHY Oe3reKy Imij-
npuemMctsa. [ligxig OyB ouiHEHHUIT Yepe3 CUMYJISLII0 PeaIbHUX BUPOOHUYUX MPOLECIB, 10 MOKA3aJ0 HOro 3Hau-
HUH MOTEHIIiaN JJIsi ONTHMI3allii YIIPaBIiHCHKHUX PIIICHb Ta 3pOCTAaHHS MPOAYKTHBHOCTI. ABTOMATH3allis yXBa-
JICHHS PIlICHh Ha OCHOBI MpaBWJ, C(OPMOBAHHX UYepe3 aHaji3 MHHYJIOTO JOCBITY, HO3BOJISE IiTIPHUEMCTBAM
IIBUJIKO aTAIITYBaTHCS JI0 3MiH Ta e(pEKTHBHO JOCATATH CBOIX ITiJICH B yMOBaX MOCTIHHOT KOHKYPEHTHOI OOPOTHOH.

Abstract

This article reveals the importance of information support for managerial decision-making in modern business
processes. It emphasizes that contemporary information systems play a crucial role in enhancing enterprise effi-
ciency by facilitating decisions based on the analysis of previous process executions. The proposed semi-auto-
mated approach utilizes data mining methods to identify key patterns among the context, decisions, and outcomes
of processes. The main functions, purposes, and directions for improving decision support information systems
are analyzed, demonstrating their impact on the competitiveness and economic security of the enterprise. The
approach was evaluated through the simulation of real production processes, showing significant potential for
optimizing managerial decisions and increasing productivity. Automation of decision-making based on rules
formed through the analysis of past experience allows enterprises to quickly adapt to changes and effectively
achieve their goals amid constant competitive pressures.

Karouosi cioBa: cucrema miATpUMKH NPUHHATTA pillleHb, iHQOpMauidHi TeXHOJOTi, aBTOMaTH3alis pi-
IIeHb, Oi3HEC-TIpolecH, iHpopMaliiiHa Oe3rneka, eKOHOMIUHa Oe3meKa.

Keywords: decision support system, information technologies, decision automation, business processes,
information security, economic security.
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Beryn

VY cyuacHOMy cBiTi Oi3Hecy, A€ IMBHUIKICTh yXBa-
JIEHHS pillleHb 1 THYYKICTh € BUpIMIaIbHUMH (aKTo-
pamu yCITiXy, HMiANMPUEMCTBA MOCTIHO IIYKAaIOTh HOBI
NUISXY JJ1s ONITUMI3AIlii CBOTX MPOIECIB 1 MiIBUIICHHS
nponyktuBHocTi. CydacHi Oi3HEC-NIPOIECH OXOILTIO-
I0Th HIMPOKE KOJIO PillleHb Ha BCiX PiBHSX yIpaBJIiHHS,
SKi BIUIMBAIOTh Ha KiHLEBHWH pe3yibrar. L{i pimeHHs
MOXYTh CTOCYBaTHCSl BUOOPY LUISIXY BUKOHAHHS IPO-
1ecy, YIpaBJIiHHA pecypcaMy Ui BU3HAYCHHS CTpare-
T1#l JUI JOCSTHEHHS IIEBHUX O13HEC-IIIEH.

[Tonpu Te, M0 ICHYIOTHh YUCIESHHI MOJIENI 1 TIpoIIe-
Iypy JUTS YXBaJICHHS YIPAaBIIHCHKUX PillleHb, 0araTo
pileHb Bee 1m1e 0a3yIoThes Ha IHTYIIiT, 0cOONCTOMY JI0-
cBial a00 HaBITh BUIAAKOBOCTI, II[0 YaCTO HE 1a€ MOXK-
JIMBOCTI JOCATTH ONTHMAJIBHHUX PE3YJIBTATIB. Y TaKHX
BUIIAJIKax, HABITh SKIIO KEPIBHUKH BPaXOBYIOTh CHUTY-
aniiHi (akTopu, HANPUKIA, pecypcu abo crenudiky
3aMOBJICHB, 116 MOXKE HE 3a0€3MeUUTH JOCTATHHO TOY-
HOTO 1 €peKTUBHOTO YIIPaBIiHHS MPOLIECAMH.

[IpoTsiroM OCTaHHIX AECATHIIITH MOCTIIKCHHS B
raixysi iHpOopMaIifHIX TEXHOJIOTIH Ta CUCTEM ITiATPH-
MKH{ YXBaJICHHS PillleHb CYTTEBO PO3IIUPHINA MOXKIH-
BOCTI JUIA BJIOCKOHAJICHHs Oi3Hec-mporeciB. Cucrema-
THYHUHN TAXIA 10 TPUAHATTS PIilIeHh 3 BUKOPHUCTaH-
HSM ICTOPUYHHUX JaHUX i CyYaCHHUX TEXHOJIOTIiH, TAKUX
SIK MAWHIHT TaHWX, JO3BOJISE MiAMPHUEMCTBAM 1ICHTH-
(ixyBaTH HalHOLIBLI NPOAYKTHBHI cueHapii. Lle# mpo-
1[eC 3HAYHO MiJIBUIIYE TOYHICTh DillleHb, OCOOJIMBO B
YMOBaxX HEBU3HAYEHOCTI.

VY Wit cTarTi MU MIPOIIOHYEMO HalliBaBTOMAaTH30-
BaHMH IMIAXIA 10 YXBaJCHHS DillleHb, SIKUH MOEAHYE B
€001 BUKOPHUCTAHHSI HAKOIIMYECHUX JTAHUX, aJTOPHTMIB
aHai3y MPOIECIB 1 CUMYIISIMIN u1a (OpMyBaHHS TIpa-
B, IO 320€31eUyI0Th MaKCUMAIIbHY IIPOYKTHBHICTb
6i3Hec-tiporecis. [limxin 0a3yeTbes HA TOMY, IO MOX-
JIMBO BUBECTH ONTHMAaJbHI IIJISXHA BUKOHAHHS MPOIIe-
CiB y pI3HHX KOHTEKCTaX, BUKOPHCTOBYIOUH iCTOPIiO
MUHYJIHX BUKOHAHB TPOIECiB. Y CTATTI TaKOX MpoJIe-
MOHCTPOBAHO MPAaKTUYHY LIHHICTh IHOTO MiAXO0IY Ye-
pe3 CUMYIIAIII0 peaibHUX Oi3HeC-CIIeHAPIiB.

Orusp aitepatypu

VY cdepi niATPUMKH yXBaJ€HHs pillieHb y Oi3Hec-
npoliecax iCHy€ KiJIbKa MiAX0/IiB, [0 IUPOKO BUKOPH-
CTOBYIOTBCS B CYYacCHHX HOCHiKeHHIX. OIHNM i3 Ta-
kux migxoxie € Case-Based Reasoning (CBR). Lleit
MiXia, 3rigHo 3 gociimkeHHsM Schott Ta iH. (2020),
JTO3BOJISIE MiAPHEMCTBAM BUKOPUCTOBYBATH HOTICPE-
Hill TOCBiX I BUPINICHHS HOBHX HpoOieM. Y cBOIl
poOOTi aBTOPH JOCTIKYIOTh 3acTocyBaHHs CBR y Bu-
poOHMUMX cucTeMax B paMkax koHuemnuii Industry 4.0.
BukopucTaHHS MUHYJIMX BHIIQJIKIB JUIsl YXBaJICHHS pi-
IIEHb € KOPUCHUM, OCOOJIMBO KOJIU HIETHCS IIPO MOBTO-
PIOBaHi MpoIiecH, MpoTe TeH Mmiaxia Mae TeBHI oOMe-
XKeHHsI. 30KpeMa, BiH Oibline POKYCYEThCSI HA CXOMKO-
CTi BUTIAJIKIB, a HE HA aHAI31 JOCATHYTOTO PE3yNIbTaTy,
1110 € BXJIMBUM JUIS OL[IHKHM €()eKTUBHOCTI IPOIIECIB.

[HmIMM nepcrnekTUBHUM MeTOJIOM € GaliecoBi Me-
PeKi, 1110 103BOJIIIOTH MOJIEIIIOBATH IMOBIpHICHI 3aj1e-
JKHOCTI MDK elleMeHTaMHu mporecy. Dumas Ta iH.
(2013) miaKpecIIo0Th BaXIMBICTh Oal€COBHX Mepex
JUTsI YXBaJIeHHsI pillleHb y Oi3Hec-TpoIiecax B yMOBax
HeBU3HauYeHocTi. Llelt miaxin € Haa3BUYAWHO KOpHUC-
HUM JJI51 IPOTHO3YBaHHS Pi3HHUX CIICHAPiiB PO3BHUTKY

TOJTiiA, TPOTe HOro HEMOJIIKOM € BUCOKAa CKJIAIHICTH 1
BHMOTA JI0 3HAYHHUX OOYHCIIOBAILHUX PECYPCiB, IO
MOXe CTaTh 0ap'epom ist 6araTboX MiAMPUEMCTB, OCO-
OITMBO HEBEIIMKUX.

VY cyudacHHUX JOCIIDKEHHSX TaK0X aKTHBHO PO3-
BUBA€EThCS BUKOPUCTAHHS METOAIB MAIIMHHOTO HAB-
YaHHS Ul yXBaJIeHHS pillleHb y Oi3Hec-Tporecax.
Kim Ta in. (2018) mokasyroTs, 110 alNropuTMHU Ki1acte-
pusanii Ta perpecii € eQeKTUBHUMH JUIs ONTHMI3aLil
6i3Hec-nporeciB, 0COOIMBO Y BEIMKUX OpraHizamlisx 3
BEIMKUMHU OOcsTaMu AaHuX. [IpoTe 11i MeToan MaroTh
TIeBHI 0OMEKEHHSI, OCKIJIbKM BOHH BUMAraroTh 3HaUHHX
00YHCITIOBAILHUX PECYPCIB 1 BETMKOT KUTBKOCTI TAaHUX
JUISL HABYAHHS MOJEINEH, 110 HE 3aBXK/IH € JOCTYITHUM.

IIle omHUM BaXXIIMBHUM IiIXOJIOM € MpoOLecHe J10-
oyBanns ganux (Process Mining), 3ampormoHoBaHe
Van der Aalst Ta in. (2016). Leit minxin qo3Bossie aHa-
Ji3yBaTH JXypHAJIH MOJiH Ta icTopii BUKOHAHHS MPOIe-
CiB, BUSIBJISITH HEOYEBHUJHI 3aKOHOMIPHOCTI Ta HaJja-
BaTH PEeKOMEHAALIT JJ1sl BAOCKOHAJICHHS O13Hec-Tpolie-
ciB. Xoua mporecHe m00yBaHHS JaHHX Oijblie
(hokyCyeThCsl HAa MUHYJIUX MOMISAX, HAII IiIX11 IMPOTo-
Hy€ IHTEerpyBaTH HE TiIbKW MUHYJI BHIIQJKH, ajle W
KOHTEKCT TIPOIIECIB, 110 I03BOJISIE OTPUMATH O1IIBII TO-
YHI ¥ aJanToBaHi PillICHHS I KOHKPETHUX CUTYAaIliH.

V miacyMKy, Xo4a KOKEH 3 OIHMCAaHWX ITiIXOJIB
Ma€ CBOi IepeBary, BOHH MalOTh IIEBHI OOMEXCHHS B
yMOBax CKJIaJHOCTI Cy4acHuX Oi3Hec-mporeciB. Hamr
miaxia o0'eHy€e KilbKa €IIEMEHTIB X MiAXOMiB, H0-
3BOJISIIOYH IHTETPYBATH MUHYJINI TOCBi/l, KOHTEKCT BH-
KOHAHHSI TpOLECY Ta Pe3ylbTaTH Uit (OPMyBaHHS
THYYKUX | TOYHUX MPaBHJI YXBaJCHHs pillleHb, IO J10-
romarae IiJJBHIIyBaTu NPOAYKTHBHICTh Oi3HeCy.

OcHOBHA YacTHHA

V cydacHoMy CBiTi Oi3Hecy, Jie IBHIKICTh iHHO-
Balliif Ta TEXHOJIOTIYHOTO ITPOTPECY BU3HAYAIOTH JIiJIe-
PiB PHHKY, pOJIb iHGOPMAIIHHNAX TEXHOJOTIH AJIS M-
TPUMKH YXBaJICHHsI PIillleHb CTa€ IIe OUTbII BaroMoro.
[IBuaki 3MiHH Ha PUHKY, MOCTiifHa KOHKYPCHIIIS Ta
rio0ajizalliss BUMararoTh BiJl HiIIPUEMCTB 3/1aTHOCTI
HIBUJIKO 3/IalTyBaTUCS 10 HOBUX YMOB i IpuiiMartu 00-
I'PYHTOBaHI pillleHHsI Ha BCIX PIBHAX ynpaBiiHHA. [H-
(dbopmariiiHi cUCTeMH MIATPUMKH yXBAJICHHS pillleHb
JI03BOJISIFOTH MIANPUEMCTBAM eeKTHBHIIIe 00po0IITH
BEJMKI 00CSATH JTaHWX, aHANI3yBaTH PE3yJIbTATH MOIe-
PenHIX BUKOHAHB MPOIIECIB Ta MPOTHO3yBAaTH MaHOyTHI
CIeHapii, 0 € Ha/J3BHYAHHO BAXJIMBUM I 30epe-
KEHHsI KOHKYPEHTHHX TIepeBar.

[MiagnmpueMcTBa, SKi BOPOBAKYIOTh TaKi CHCTEMH,
MOXYTh MIBHAIIE aJanTyBaTHCS J0 3MiH PHHKOBHX
YMOB, ONITUMI3yBaTH CBOI Oi3HEC-IIPOLIECH Ta YXBaJIO-
BaTH OUIbII TOYHI PIillIEHHs, 10 CHPUSIE IOCSITHEHHIO
cTpateriunnx mine. Kpim Ttoro, cydacui indopma-
HiHI CHCTEMHU JAIOTh MOXIIMBICTH 1IEHTHU(IKYBaTH
PH3MKHU Ta KEPyBaTH HUMU 3aBSIKH aHAI3y MHHYIHX
JaHWX 1 TPOTHO3YBAaHHIO MOXJIMBHX 3arpos. lle, B
CBOIO 4epry, JI03BOJISIE 3HW)KYBAaTH BUTPATH, ITiIBHIILY-
BaTH SIKICTh HaJJaHUX MTOCITYT Ta 301/IbIIYBATH 3arajbHy
e(EeKTUBHICTb ITATPUEMCTBA.

31 3pocTaHHAM POJIi TAKUX TEXHOJIOTIH, K IITYyY-
HUH IHTEJIEKT, MallMHHE HAaBYaHHS Ta BEJMKI JaHi, 1H-
(hopmarriifHi CUCTEMHU CTAalOTh HEBIJ'€MHOIO YaCTHHOIO
CTpPATETiYHOTO YIIPaBIiHHS HiApHEMCTBOM. Brposa-
JUKCHHSI ITUX TEXHOJIOTIH JO3BOJISIE OpraHi3allisiM He
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TIJIBKY TT1 IBHIIYBaTH CBOO MMPOYKTUBHICTb, a 1 3a0€3-
MeYyBaTH BUCOKY THYYKICTh y IPUUHATTI PillICHb, 1110
€ KPUTHYHO BXJIMBUM JUISl YCIINIHOI JiSUTHOCTI B
yMOBax IIBUIKO3MIHHOTO cepepoBuuia. OTxe, 1ocii-
JUKEHHS Ta po3p0o0Ka HOBHUX MIAXOMIB 10 iH(pOpMAIliii-
HOT MIATPUMKHU YXBaJICHHS PIllICHb CTA€ KIIFOYOBUM Ha-
MPSIMKOM JUIsl Cy9acHOTo Oi3Hecy, 110 IparyHe 3abese-
9HUTHU COOI CTi¥Ke JTiIEPCTBO HA PUHKY.

IpobaemaTuka

[Tonpu 3HaYHWI PO3BUTOK iHGOPMAIIHHHUX CHC-
TEM Ta TeXHOJIOTiH, CyJacHi IMiIPHEMCTBA TPOIOBKY-
FOTh CTHKATHCS 3 HU3KOIO BUKJIMKIB Y cepi MATPUMKH
yXBaJICHHs pimieHb. OAHIEI0 3 KIOYOBUX MPOOIEM €
HeJ0CTATHS iHTerpauisi iHpopmaniiHux cucrem y
3arajibHy CTPYKTYpy Oi3Hec-mporeciB. Uepes 1ie BUHH-
Kae (pparMeHTais JaHuX, 0 MPU3BOIUTH JIO0 YIOBLIb-
HEHHSl TPOLIECIB yXBaJICHHS pIllleHb, MOMWIIOK Ta
BTpaTH aKkTyaibHOI iH(opMaii. YacTo e yckiamaHoe
e(eKTHBHY KOOPIUHAIIIIO0 MK BiJUIUIAMH IiANPHEMC-
TBa, 10 HETATUBHO BIUIMBA€ HA 3arallbHy IPOIYKTHB-
HICTb 1 SIKICTh IPUHHATHX PIIlICHb.

[H1I010 Cepiio3HOI0 TMPOOIEMOIO € SIKICTh JaHUX,
30KpeMa iX aKTyaJlbHicTh i ToBHOTa. HemoBHi abo 3a-
CTapiii AaHi MOXYTh TIPH3BECTHU 10 HENPABUILHUX BU-
CHOBKIB, III0, B CBOIO UEpry, CIIPHsIE YXBAJICHHIO Hee-
(eKTHBHUX pillleHb, 3HWKYE KOHKYPEHTOCIIPOMOXK-
HICTh MIAIPUEMCTBA 1 MOXE MPHU3BECTH 0 3HAYHHX
(inancoBux BTpar. Lle 0cOOMMBO BayKJIMBO AJIsI rajy-
3ei, JIé TOYHICTb i CBOEYACHICTh DIillleHb € KPUTHY-
HHMH, TaKuX sIK QiHaHCH, BUPOOHHULTBO 200 O0XOpOHA
3I0pPOB'AL.

3i 3pocTaHHAM CKJIQJIHOCTI caMuX iH(OpMaIii-
HUX CHCTEM 3'ABISETHCS 1€ OJHA IpoOIeMa — TeXHO-
JoriyHa ckjagHicTtb. YnM cKkiaaiHIimI CHCTEMH, THUM
OibIIIe HABUYOK 1 pecypciB MOTPiOHO JJIs IXHBOT'O Ha-
JamTyBaHHA Ta MATPUMKH. Lle cTBoproe qomaTkoBi 6a-
p'epu I BIPOBADKEHHS HOBHX TEXHOIOTiH, 0c00-
JIMBO JUIS MAJTUX 1 CEPeHIX IMiJIPHEMCTB, SIKI MOXYTh
HE MaTH JOCTaTHIX (piHAHCOBUX abO KaApOBHX pecyp-
CiB JUIS yIPaBIiHHS TAKAMHU CUCTEMAaMH.

KpiM TOro, Ba)IIMBOIO NPOOJIEMOIO 3aIHIIAETHCS
3miHa 6i3Hec-BHUMOr. Y MIBHAKO3MIHHUX PHUHKOBHX
yMoBax iH(opMaIliifHi CHCTEMH ITOBUHHI OYTH JOCTAT-
HBO THYYKHMH, 1100 ONIEpaTHBHO aanTyBaTUCS J0 HO-
BuX yMOB. OnHaKk OaraTo MiATIPHEMCTB CTHKAIOTHCS 3
THM, IO iXHi iCHY¥04i iH(pOpMaIIiifHi CHCTEeMH HE 3/1a-
THI IIBUJIKO 3MIHIOBATHCSA, IO POOUTH 1X MEHII eek-
TUBHUMH y HOBHX PHHKOBHX peaisix.

I HapemTi, Ge3neka JaHMX € LIE OHIEI BaXIIU-
BOIO MPO0JIEeMOI0. Y 3B'S13KY 31 3pOCTaHHAM KITBKOCTI
kibeparak i BUTOKIB iH}opmalii, nUTaHHS 3aXUCTy
KOH(IACHIIIHHNX MaHUX CTAa€ JeHali aKTyaJbHIIINM.
Ile BuMarae Bijx MigOPHEMCTB 3HAYHUX 1HBECTHIIN Y
TEXHOJIOT11 3aXUCTY IaHUX Ta IXHIO IHTETPAIIiI0 y CHC-
TEeMy YXBaJIEHHS pillleHb, 00 rapaHTyBaTH 30epe-
JKEHHsI 1iJTicHOCTI iHdopMarii, Sika BAKOPUCTOBYETHCS
JUISL YIIPaBIIiHCHKUX PillIEHb.

KonnenrtyaiibHi 0CHOBH

Jast Toro, mo6 miJBUIIUTH MPOJYKTUBHICTE 013-
Hec-TIPOIIECiB, BAXKIIMBO PO3IIIAAATH 1X 3 TPHOX OCHOB-
HUX aCHEKTiB: PIlIeHHS, KOHTEKCT Ta pe3ynsTaTu. Lli
TPH €JIEMEHTH [TOBHHHI OyTH B3a€MOIIOB's13aHi, 1100 3a-
6esneuntr edexTuBHE (QYHKIIOHYBaHHS TPOIECY Ta
JIOCATHEHHS Oi3HEC-IIieH.

Pimennsi: bizHec-nponecu nependavaroTh yxBa-
JICHH pillleHb Ha Pi3HUX piBHsIX. Lle Moxke Oyt BUOip
MIX KUIbKOMa aJIbTepHATHBHUMU IUIIXaMU BUKOHAHHS
TIpolLIecy, BU3HAUCHHS HEOOXIAHUX pecypciB abo BHOIp
cTparerii JOCSTHEHHs ineil. Hanpuknan, y BUpoOHU-
YOMY HpOLECi PILlIEHHS MOXYTh CTOCYBaTHCS ONTUMa-
JBHOTO PO3IMO/LTY MpaliBHUKIB a00 BHOOpY MaTepia-
miB. L1i pimreHHs 6e3mocepeHbO BIUIMBAIOTH Ha TE, YU
Oyze mporec YCHIIIHUM 1 HACKiUTbKH €(QEKTUBHO BiH
IIOCSITHE CBOIX IIJIEH.

KonTteker: Koxxen OizHec-Tiporiec BUKOHYETHCS B
KOHKPETHOMY KOHTEKCTi, III0 MO BKJIIOYaTH 30BHI-
IOTHI YMOBH (€KOHOMIYHE CEepelOBHINE, KOHKYPEHIIiS)
Ta BHYTpimHI ¢akTopu (pecypcH, OOMEKeHHS Hacy,
CKJIaJl KoMaHau). Hanpukiaza, B KOHTEKCTI MEITUUHUX
MIPOLIECiB KOHTEKCTOM MOKe OyTH Bik abo CTaH martie-
HTa. KOHTEKCT ormomMarae Kpalie ajanTyBaTd Mpolec
JO TOTOYHOI CHTyalii, IO J03BOJSE YXBaJIIOBATH
O17IbLI TOYHI PIlICHHS.

PesyabraTu: PesynpraTn mporecy MOXHA BHMi-
pIOBaTH 3a JBOMa OCHOBHHUMHM IIapaMeTpaMu: IOCSAT-
HeHHs "KOpCTKUX" Hijed (HalpHKIaa, JOCTaBKa TO-
Bapy a0 3aBepIICHHS ITOCITYTH) Ta "M'IKHUX" TiJei, Ta-
KX SK e(QeKTHBHICTh, SKICTh ab0 BHUTpATH.
Hanpuknan, y Bumagxy BUpOOHHITBA 'KOPCTKOMHO"
ULTI0 MOXE OyTH 3aBEpIICHHS 3aMOBIICHHS, TOJI SK
"M'sIKO10" — SKICTh KiHIIEBOTO MPOAYKTY ab0 4ac BH-
KOHAHHSI.

Ham miaxin mosisirae y BHKOPUCTaHHI METOZIIB
MaiHIHTY JaHWX IS BUBYCHHS B3a€MO3B'SA3KIB MiXk
KOHTEKCTOM, PILICHHSIMU Ta pe3yJibTatamu. Bukopuc-
TOBYIOYH ICTOPHYHI IaHi PO BUKOHAHHS IPOLIECiB, MU
MOJKEMO BHBOJWTH TPAaBWJIA YXBAJCHHS DIlICHb, IO
JI03BOJISIFOTH ONTHUMI3YBaTH MPOAYKTHBHICTB NPOIIECY.
e minxin Bigpi3HAETHCS BiJ TaKUX METOHIB, sK Case-
Based Reasoning (CBR), TiM, 1m0 Mu He JTUIIIe Bpaxo-
BYEMO TIOMIOHI BHIIAQJKH, ale i iHTerpyeMo iHpopma-
[0 3 YCIX MONEpeAHiX MNpoueciB At (OpMyBaHHS
KOMIUIEKCHHUX MPABUJI YXBaJICHHS PillIeHb.

VY KiHLIEBOMY pe3ynbTari, el MiaXiJ J03BOJIsE
OiJIbLI TOYHO MiJBUINYBAaTH €(EKTHBHICTH IMPOIECIB,
a/IaNTYI04H 1X 10 KOHKPETHUX YMOB Ta BUMOT. 3aBJISIKH
OMY Oi3HEC-TIPOIIECH CTAIOTh OLITBII THYYKAMH 1 31a-
THUMH JOCATAaTH CBOIX LiJeH y MIHIMBUX CEpelOBH-
1ax.

I[pouenypa HaBYaHHS

Jis i ABHINEHHS IPOAYKTUBHOCTI Oi3HEC-TIpoIie-
CiB 32 JIOTIOMOT'0I0 HAIIIOTO MiJX0Xy MU PO3POOHIH Ui-
TKYy NpOLENypYy HaBYaHHS, SIKa IPYHTY€EThCS Ha METO-
Jlax aHallizy MUHYJIMX BUKOHaHb mpouecis. Lls mpoie-
Jypa BKITIOYA€ KijbKa KIIFOYOBUX CTAIlliB:

1. Bunpo06yrtok nanux: [Iporenypa mounHaEThCS
31 300py ICTOPHYHHX JaHUX IPO BHKOHAHHA Oi3HEC-
mporeciB. 1li 1aHi OXOIUTIOIOTH PI3HOMAHITHI acTIeKTH
BHKOHAHMX NPOLECIB, BKJIIOYAIOYN IPUHHSITI pillICHHS,
YMOBHM BHUKOHAHHSI (KOHTEKCT) Ta pe3yJIbTaTH, OTPH-
MaHi B pe3yJbTaTi npouecy. Hanpukiaz, 1aHi MOXyTh
MicTuTH iH(pOopManito npo BUOIp pecypciB, 3MiHH Y BH-
Morax abo 3aTpUMKH Ha Pi3HHX eTarax Ipolecy.

2. Amnaxiz maHmx: BuKopHCTOBYyHOYH METOIU
MaWHIHTY JaHUX, MU aHAJII3yeEMO OTPUMAaHI JIaHi A
BHSBJICHHS 3aKOHOMIPHOCTEH MiX KOHTEKCTOM, PillleH-
HSIMH Ta pe3yJibTaraMH. AJITOPUTMHU JT03BOJISIOTH BH-
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SIBUTH, SIKI PIIICHHS TPHUBOIWINA 10 HAWKpamux pe-
3yJbTATIB y TMEBHUX CHUTyamisx. Hampuxian, anamis
MOJK€ TTOKa3aTH, IO TIEBHI PillleHHS MPaIIO0Th KpaIe
B YMOBaxX 00OMEXEHOTO0 yacy ado mpu 0OMeKeHOCTi pe-
CypciB.

3. IlobynoBa mpaBuJ yxBajeHHsi pimens: Ha
OCHOBI pe3yJbTaTiB aHai3y MU (OPMYEMO MpaBHiIa
YXBAJICHHS PIllIeHb, SKi CTAIOTh OCHOBOIO JUIsl aBTOMa-
TH3alii npouecy MpUHHATTS PIilIeHb Y MalOyTHHOMY.
Li npaBuiIa ONMUCYIOTH, SIKI PilIEHHS TOTPIOHO TPHiA-
MaTu B KOHKPETHUX yMOBax ISl JOCATHEHHS HalKpa-
mux pe3ynspTaTiB. Hampukian, B yMoBax BHCOKOTO 3a-
BaHTAKCHHS BUPOOHIYOI1 JIiHi1, CHCTEMa MOXE peKOMe-
HAyBaTH TIepeHANpaBIeHHS 3aBJaHb Ha iHIII pecypcu
JUTS OTITUMI3AIlii Yacy BUKOHAHHS.

4. Ouinka edexTuBHOCTi: Ha 3aBepmansHOMY
eTari MM MPOBOANMO CHUMYJISLIIO JJISl OLIHKH e(eKTH-
BHOCTI cpopmoBanux npaBui. CUMYISLIS JT03BOJISIE
MepeBIPUTH, HACKUIBKHY 111 TIPaBUJIa 34aTHI MOKPALIUTH
NPOJIYKTUBHICTh TPOLECIB Yy pi3HUX yMmoBax. Jlns
I[bOI'0 MH BHKOPUCTOBYEMO CHMYJISILIIIO pealbHUX BHU-
poOHIUMX ab0 Gi3HEC-TIPOIIeCiB, MOPIBHIOIOYH PE3yIIb-
Tatn 3 0a30BMMHM ToKazHHKaMu. lle nomomarae BH-
SIBUTH, YU 3[aTHI MIPABWIA TOKPAIIUTH KIIFOYOBI ITOKa-
3HUKH €()EeKTUBHOCTI, TaKi SK IIBUAKICTb BUKOHAHHS,
3HIW)KEHHS BUTPAT UM MOKPALICHHS SKOCTI.

Hamr minxin mo3Boisie opraHi3amisiM BUKOPHCTO-
ByBaTH HAaKOMHMYEHUIH JOCBIA AJIsl CUCTEMaTHYHOTO
BJIOCKOHAJICHHsI TIpolieciB. BuBeneHi mpaBmia yxBa-
JICHHSI pillIeHb MOXYTh OYTH BHKOPHCTaHi JUIsl TPHii-
HATTS KpalUX pillieHb y MaiOyTHbOMY, IO TO3BOJISIE
MIABUIIUTY MPOAYKTUBHICT 1 3a0€3MEUUTH OLIBIII THY-
YKe YIpaBiiHHs O13HEC-Ipolecamu.

Ouinka pe3yJabTaTtiB

Hns Toro mio0 OWiHUTH e(EeKTUBHICTH HAIIOTO
MiAXO0y, MH BUKOPHUCTOBYEMO CHUMYJISIII0 BUPOOHH-
yoro nporecy. CUMyJIsList Z03BOJISIE TIEPEBIPUTH, Ha-
CKUTBKH J00pe cpopMOBaHI MpaBWiIa YXBaJCHHS pi-
[ICHb BIUIMBAIOTh Ha MPOAYKTHBHICTH Oi3HEC-TpoIie-
ciB. OCHOBHa MeTa IIbOTO eTally — BU3HAYUTH, YU
MOKPAIIYIOTh I[i PaBUJIa KIIFOYOB1 MOKA3HUKH e(PeKTH-
BHOCTI (KPI) Ta 4 103BOJISIFOTH BOHU JTOCSITTH HIOCTaB-
JIeHUX Oi3Hec-1iNiel y pi3HUX KOHTEKCTaXx.

1. CrBopeHHs HaGopy AaHUX: Y Haiiii cuMy-
TSI MU TeHepyeMO J1Ba HAOOPH TaHWX: MEPIIuii € O6a-
30BHM, IO BiZOOpa)ka€ ITOYATKOBHH CTaH BHKOHAHHS
nporieciB 0e3 3MiH, a APYruil — Iie MaHiITyJILOBaHUN
HaOip, SAKUH TO3BOJSE OWIHUTH €()EeKTUBHICTH HOBHX
npaBwi. Lleff migxin Ho3BOJIsIE€ YITKO MOOAYHMTH Pi3-
HUITIO MK TPaIUIifHIM BUKOHAHHSIM IIPOIIECIB 1 THM,
SIK BOHM BHKOHYIOTBCSI 13 3aCTOCYBaHHSM HOBHX IIpa-
BWJI YXBaJICHHS DillICHb.

2. 3acrocyBaHHsI mpaBuiI: MU 3aCTOCOBYEMO
OTpPHMaHi MpaBwjIa yXBaJICHHS PillleHb O MAHIMYyJIbO-
BaHOTro HaOopy aaHux. [IpaBuia BUKOPHCTOBYHOTHCS
JUT aBTOMATH3aIlil IPUHHATTS PillIeHb Ha Pi3HMX eTa-
nax rnpouecy. Hanpuxnian, sIKIo cuMyJisimisi OKasye,
1110 B yMOBax 0OMEXEHHX PeCcypciB pillIeHHs PO Tepe-
HaIpaBJICHHS 3aBAaHb Ha 1HIII PoOOYi JIiHIT 1ae Kpari
pe3ynbTaTH, Ii TpaBWiIa aBTOMAaTHYHO 3aCTOCOBY-
FOTBCS JIO BiJIIOBITHHUX CLICHAPIiB.

3. BumipioBaHHsi npoayKTHBHOCTI: Mu nopis-
HIOEMO PE3yJIbTaTH CUMYJIALIl MK 6a30BUM 1 MaHimy-
JIbOBAaHUM Ha0OpaMH JTaHUX, BUKOPHCTOBYIOUYH KLJIbKa

KIIIOYOBUX TOKa3HUKIB mpoaykTuBHOCTI (KPI). [lo Ta-
KHX TOKa3HHUKIB MOXYTh HaJleKaTH 4yac BUKOHAHHS
TPOIIeCy, 3HIKEHHS BUTPAT, PIBEHb 3aJI0BOJICHOCTI
KIIi€HTIB 200 SKICTh KIiHIIEBOTO TPOAYKTy. Bumipro-
BaHHS [UX [TOKA3HUKIB JI03BOJISIE HAM YITKO OLIHUTH,
HaCKUJIbKHM HOBI IIpaBHJIa YXBaJ€HHS pillleHb 3/1aTHI 110-
KpalUTH MPOTYyKTUBHICTS.

4. Amnani3 pesyasrtaTiB: Ha ocHOBI oTprMaHux
JaHUX MU IIPOBOANMO IIMOOKHH aHalli3 TOTO, K BILIH-
BalOTh HOBI IIpaBuJiIa Ha Gi3HeC-Tpolecu. AHa3 10110~
Marae BHSBUTH HaWOiNbII eQeKTHBHI PIMIEHHS B pi3-
HUX KOHTEKCTaX i J]a€ 3MOTY 3pO3YMITH, J€ IIe MOX-
JMBI TOKpameHHs. Hanpukman, Moxe BUSBHTHCS, IO
MIeBHI MpaBmia 1o0pe MpaIfoloTh B YMOBaX BEIHKOTO
HaBaHTAXXCHHS, aJle MCHII e()eKTUBHI B YMOBaxX HH3b-
Koi akTUBHOCTI. Takmii aHaii3 TO3BOJISIE BIOCKOHAIIO-
BaTH NpaBMJIA i alanTyBaTH iX 10 Pi3HUX Oi3HEC-CHUTY-
armii.

TakuM 4YMHOM, OIIHKA pPE3yJbTaTIB IOIOMArae
HaM 3pO3YMITH, HACKUIbKM e(EKTHBHO IPaLIOIOTh
Halll MpaBuia yXBaJICHHS PillIeHb 1 SIK BOHH MOXYTb
OyTH 3aCTOCOBaHI ISl IMiJBUIICHHS IPOIYKTHBHOCTI y
peansHEX Oi3HEC-cepeqoBHIaX. BUCHOBKH 3 wi€i OIIi-
HKH MOXYTh OYTH KOPHCHUMH JUIA OpTaHi3amii, sKi
MIParHyTh aBTOMATH3yBaTH MPOLEC IPUHHATTS PillIeHb
Ta JOCATTH KpaIuX pPe3yJbTaTiB Y CBOTH MisIILHOCTI.

BucHoBku

3anponoHOBaHUN HAMH MiIXiX 1O MOKPAIICHHS
NPOJYKTHBHOCTI Oi3HEC-TIPOLIECIB Ma€ KijbKa KII0YO-
BUX IEpPEBar, 10 POOUTH HOT0 aKTyalbHUM Y CYy4acHHX
ymoBax. Ha BinmMiHy Bix mizxoniB, siki 6a3yloTbcs Ha
py4YHOMY aHamizi abo IHTYITHBHOMY NPHHHATTI pi-
IIeHb, HAlI MiJIXiJ] aBTOMATHU3y€E Tpolec HopMyBaHHs
KPHUTEPiiB yXBAJICHHS PillIeHb, CIIMPAIOYHNCh Ha JOCBi[
MHUHYJIUX BUKOHaHb IpoueciB. Lle mo3Boise BUSBUTH
HaMKpamii pimieHHs Ui KOHKPETHUX KOHTEKCTIB, IIO
3a0e3mneuye miIBUIIeHHS e()eKTUBHOCTI Ta TOCATHEHHS
Kpalux pe3yJbTaTiB.

OCHOBHOIO TIEPEBArol0 HAIIOTO MiAXOAY € IHTer-
parfist TphOX KJIFOUOBHUX CIIEMCHTIB:

1. o Oymno 3p0o0yieHO B MUHYJIMX €K3eMILIIpax
npolecy, TOOTO KOHKPETHI LUIIXM Ta YyXBajeHi pi-
IHICHHSI.

2. KoHrekcT, B SIKOMy BHUKOHYBaIHCS Wi IPO-
1iecH, 110 A03BOJISIE aJaNTyBaTH PillICHHS 1O TIOTOYHUX
YMOB.

3. Ominka pe3ynpTariB a00 Oi3HEC-TIPOTYKTHB-
HOCTI, [0 JOCSATHYTA TIiJl 9aC BUKOHAHHS MPOIIECIB.

Le#t miaxix Bigpi3HAETHCA BiJ iHIIHX METOIIB, Ta-
kux sk Case-Based Reasoning (CBR) a6o metoau ma-
IIMHHOTO HAaBYaHHS, TUM, LIO BiH JI03BOJISIE HE JIMIIE
NOBTOPIOBAaTH YCIIIIHI PilIEHHS 3 MHHYJIOro, aye i
aJlanTyBaTH 1X JI0 HOBMX KOHTeKCTiB. Hampukian, sk
3a3Ha4YeHo B JocmipkeHHi Schott Ta im. (2020), CBR
no0pe Tpatroe Ui yIpaBiIiHHS CKIAIHICTIO Y BUPOO-
HUYUX CHUCTEMax, MPOTEe HAI MiAXia JO3BOJISE Bpaxo-
BYBaTH HE JIMIIC MOMIOHICTh BUMAJIKIB, aie W OILiHIO-
BaTH IXHill KOHTEKCT 1 pe3yybTaTy.

[MToxiGHO 10 Mpol1ecHOTO JOOYBaHHS JIAHHX, OIH-
ca"oro Van der Aalst (2016), Haur miaxix TaKoX BHKO-
PHUCTOBYE€ ICTOPUYHI AaH1 TSt BUSIBIICHHS KPAIHX LIS~
XiB y Tporieci, ajie JOAaTKOBO BPAaXOBY€E KOHTEKCT KO-
JKHOTO TIpOIeCy, MO0 POOUTh Haml TMiaxijg Oimbin



18

Slovak international scientific journal # 90, (2024)

KOMIUIEKCHHM. BiH TakoX MOe BUKOPUCTOBYBAaTH Me-
TOAHM, IO 3aCTOCOBYIOTHCS B MAIIMHHOMY HaBYaHHI
JUTSL aHAITI3Y BEIMKUX OOCATIB JaHUX, K y JNOCIIIKCH-
Hiax Kim rta in. (2018), ane He BuMarae Takux od4mc-
JIIOBAJIBHUX PECYPCIB 1 MOXKE aganTyBaTHCS 10 3MiH-
HHUX YMOB 13 MEHIIMMH BUTpATaMH.

TakuMm 4MHOM, HAII MiIXiA A03BOJISIE €(HEKTHBHO
MOKpAallyBaTH IPOAYKTHBHICTh Oi3HEC-NIpoLECiB 3a-
BISIKM aBTOMAaTH30BaHOMY (hOpMYBaHHIO KPUTEPIiB yX-
BaJICHHS PillleHh HA OCHOBI JOCBiTy, IO POOHUTH HOTO
aKTyaJJbHAM y CydYacHOMY Oi3Hec-cepenoBHII, e
3MiHH 1 HEBU3HAYCHICTb € MOCTIHHUMH BUKJINKaMH.
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This article examines modern methods and approaches to personalizing marketing strategies using artificial
intelligence (Al) technologies. An analysis is conducted of the main Al tools, such as machine learning (ML), big
data analytics, and natural language processing. Their role in creating segments and hyper-segments, predicting
consumer behavior, and automating marketing campaigns is also explored. The article discusses the benefits, po-
tential limitations, and challenges associated with implementing Al in marketing, such as privacy concerns, trans-

parency, and the required investments.
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Introduction

The personalization of marketing strategies be-
comes a key area of focus in modern business develop-
ment. In an environment of growing customer demand
for unique offerings, companies are striving to adopt a
more individualized approach for each client. Artificial
intelligence (Al) technologies play a vital role in this
process. They enable businesses to analyze large vol-
umes of data and predict consumer behavior. Compa-
nies can create personalized marketing strategies that
enhance the effectiveness of customer interactions.

Various Al technologies open new opportunities
for a deeper understanding of customer needs. Recom-
mendation systems allow companies to suggest prod-
ucts or services that best match the user’s interests.
While chatbots provide quick interactions and real-time
customer assistance, it remains important to consider
that implementing these technologies involves tech-
nical, ethical, and legal challenges. As the processing
of personal data necessitates maintaining confidential-
ity and data protection.

Personalized marketing approaches enabled by Al
allow for more relevant offerings and create opportuni-
ties for effective real-time communication with cus-
tomers. Brands seek to leverage Al to analyze past in-
teractions with users and predict their future prefer-
ences. The emergence of these technologies transforms
traditional approaches to customer engagement. It
helps companies enhance the customer experience
(CX) not only by creating more accurate and relevant
messages but also by provided tailored offers or dis-
counts taking into account life time value (LTV) of the
exact customer. It is particularly important to examine
how various Al tools influence interaction effective-
ness and enable closer collaboration with customers.
The goal of this study is to analyze methods and ap-
proaches for personalizing marketing strategies using
Al. This article investigates the use of Al in enhancing
marketing personalization strategies. It examines key
Al tools and their applications in segmenting audi-
ences, predicting consumer behavior, and automating
marketing campaigns.

Main part. Analysis of Al technologies for mar-
keting personalization

Various Al systems play an important role in en-
hancing personalized marketing strategies. They offer

companies new ways to connect with consumers on a
deeper level. A range of Al tools contribute to this pro-
cess. Machine learning (ML), big data analysis, and
natural language processing (NLP) stand out as the core
pillars. Each of these technologies provides unique ca-
pabilities in processing and interpreting complex data
sets.

Models based on ML allow for the continuous re-
finement of marketing models by identifying patterns
in consumer actions. They usually include both internal
and external data flows. Internal data may include pur-
chasing history, browsing habits, and interaction fre-
quency, while external data may everything that affect
consumer behaviors such as weather, holidays, or other
seasonal factors that we can get history on. As algo-
rithms learn from this data, they can predict future be-
haviors with remarkable accuracy. This method helps
marketers not only to deliver more precise and targeted
content but also improve Return on Investment (ROI)
by targeting customers who will convert to target action
(purchase) with higher probability. Big data analysis
enables the organization and examination of large vol-
umes of both structured and unstructured data [1]. The
technology offers insights into broader trends and con-
sumer sentiments that may otherwise go unnoticed.

One of the most significant applications of Al in
marketing personalization is recommendation sys-
tems. Leveraging historical data on consumer prefer-
ences, browsing behaviors, and even external factors,
recommendation engines can suggest products or ser-
vices tailored specifically to each consumer’s interests.
E-commerce platforms extensively utilize these sys-
tems to propose complementary items or similar prod-
ucts that might appeal to the user based on past actions.
This approach boosts the likelihood of conversions and
enhances the customer’s engagement by making the
shopping journey more relevant. Recommendation en-
gines can refine their accuracy over time through col-
laborative filtering and content-based filtering tech-
niques [2].

Chatbots represent another transformative Al-
driven technology in personalized marketing. They are
specifically programmed to engage with customers in
real-time. These Al chat agents are capable of answer-
ing questions, guiding users through the purchasing
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process, and providing personalized assistance. Mod-
ern chatbots are equipped with NLP models and can un-
derstand and respond to customer inquiries with a high
degree of accuracy. They often tend to mimic human
conversation. This tool enables chatbots to interpret the
nuances of language, such as sentiment and intent. It
allows them to respond more empathetically and accu-
rately. This immediacy provides customers with faster
and more efficient service, and gather real-time feed-
back that can inform further personalization efforts.
Through interaction with a client, chatbots can collect
data on preferences and frequently asked questions.

400; 380

300

200

100

With the rise of digitalization, investments in conversa-
tional Al tools have surged as companies allocate re-
sources to enhance customer engagement and maintain
a competitive edge. Startups like ASAPP, specializing
in conversational Al for customer support, exemplify
this trend by offering technologies that automate cus-
tomer interactions and improve CX through conversa-
tion analysis and real-time recommendations. Accord-
ing to 2023 statistics [3], ASAPP and other chatbots fo-
cused on customer support received the most funding

(fig. 1).

Figure 1. Leading chatbot/conversational Al startups worldwide in 2023, million dollars

Understanding the customer journey can be im-
portant for delivering relevant marketing that resonates
with consumers at every touchpoint. Customer jour-
ney mapping powered by Al provides insights into the
sequential steps a consumer takes from initial aware-
ness to purchase and post-purchase interactions [4]. By
using Al to analyze a combination of browsing behav-
ior, past interactions, and purchasing history, compa-
nies can construct a highly detailed map of the customer
journey. Predictive analytics and ML algorithms are
central to this approach. They help businesses antici-
pate each stage of the journey. These tools also identify

where consumers may require additional engagement
or support. If a customer shows interest in a particular
product without purchasing it, the Al model can prompt
retargeting ads or send follow-up emails tailored to
their preferences. This approach aids in understanding
and optimizing individual journeys. It enhances the CX
by reducing friction and delivering relevant content at
every stage. Despite the advantages and effective appli-
cation of such technologies, a number of limitations
arise in this regard (table 1).

Table 1.
Al integration challenges in personalized marketing [5]
Challenge Explanation
Privacy and data | Personalization relies heavily on data, raising privacy and security concerns. Compliance
security with strict data protection regulations is necessary to secure consumer data and build trust.
Investment and | Significant financial investment and skilled personnel are required for developing, deploy-
expertise ing, and maintaining Al models, making it challenging for some companies to adopt these
technologies.
Transparency Transparency in how Al uses consumer data is essential to foster trust. Providing consum-
ers with options to manage personalization can alleviate concerns about data exploitation.

Modern Al technologies such as ML, big data
analysis, and NLP serve as powerful tools for busi-
nesses who aim to enhance personalized marketing
strategies. For successful implementation of these
tools, companies must carefully navigate the challenges
associated with privacy, investment, and transparency.
They also need to ensure that Al-driven personalization
remains both ethical and effective.

Methods and approaches to building personal-
ized marketing strategies

The development of effective personalized mar-
keting strategies is contingent upon the utilization of
sophisticated Al-driven methodologies. These key ap-
proaches include creating segments and hyper-seg-
ments using Al, developing personalized offerings
based on behavioral prediction, and automating mar-
keting campaigns to monitor their effectiveness. Each
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of these methods involves using specific Al technolo-
gies. They enable businesses to deliver precise, timely,
and relevant content tailored to their consumers’ needs.

Traditional marketing segmentation often relies
on basic demographic information, such as age, loca-
tion, or income, to divide consumers into groups [6].
Segmentation systems based on Al now enables the
creation of far more nuanced and dynamic hyper-seg-
ments. This aspect is achieved by analyzing detailed be-
havioral data. It includes browsing patterns, past pur-
chases, and interaction frequencies. Various ML algo-
rithms can detect patterns within these behaviors and
identify micro-groups that traditional methods might
overlook. Rather than targeting all young adults with a
general campaign, Al can identify specific subgroups,
such as “young adults interested in sustainable fash-
ion,” or “frequent travelers with a preference for eco-
friendly products». By using clustering algorithms and
predictive analytics, Al allows marketers to create hy-
per-specific audience segments [7]. The unique ap-
proach makes marketing communications more precise
and effective. This high level of segmentation allows
companies to respond rapidly to changing consumer
preferences and market trends.

Behavioral prediction powered by Al changes
the way personalized offerings are created. Through
predictive analytics and ML models, companies can an-
ticipate consumer needs and preferences even before
they are explicitly expressed. By analyzing historical
data, such as past purchases, time spent on certain prod-
uct pages, or responses to past marketing campaigns,
the technology can forecast future actions and tailor
product recommendations, promotions, or content ac-
cordingly. This approach is particularly effective in e-
commerce, where recommendation engines provide
personalized suggestions based on each user’s behav-
ior. If a customer frequently searches for outdoor gear,
a predictive model can highlight relevant seasonal
items or bundle deals. The right tool can enhance both
CX and the likelihood of purchase. Sentiment analysis
can be applied to social media data or customer feed-
back, allowing companies to gauge consumer moods
and attitudes. By developing and delivering offers that
feel intuitive and relevant, companies can significantly
boost engagement and customer satisfaction.

Automation in marketing, particularly when
powered by Al, introduces a new level of sophistication
to campaign management. Through marketing automa-
tion platforms that integrate Al capabilities, companies
can streamline processes such as sending personalized
emails, managing social media ads, or delivering in-app
notifications. Al-driven automation allows these cam-
paigns to be dynamically adjusted in real-time based on
consumer interactions. If a customer clicks on a promo-
tional email but does not make a purchase, the system
can automatically follow up with a reminder or offer a
targeted discount or even change the offer, test it on the
sample, and roll out the offer if test was economically
feasible. These systems can optimize campaign sched-
uling, sending messages at the most opportune times
for each user based on past engagement patterns. Mon-
itoring the effectiveness of these campaigns is made
possible through performance analytics and automated
A/B testing [8]. They are enhanced by AI’s ability to
process large data sets, identify needed sample and its

structure, and identify patterns more quickly than man-
ual analysis. Companies now can maintain a consistent
and highly responsive marketing approach.

Creating segments and hyper-segments, develop-
ing personalized offerings based on behavioral predic-
tion, and automating marketing campaigns are power-
ful Al-driven methods that are shaping the future of
personalized marketing. Each of these approaches con-
tributes to more meaningful, tailored consumer interac-
tions. The innovative tools help brands establish
stronger, long-lasting connections with their audience.

Conclusion

Personalization strategies driven on Al technolo-
gies represent a transformative approach in modern
marketing. They offer businesses unprecedented tools
to connect with consumers on a deeper, individualized
level. Through advanced segmentation, predictive
modeling, and automated campaign management, Al
enables companies to deliver relevant, timely, and
highly personalized content. The effective implementa-
tion of these strategies also requires careful considera-
tion of privacy, investment, and transparency chal-
lenges. As companies increasingly leverage Al for per-
sonalization, balancing technological capabilities with
ethical responsibilities will be essential for fostering
consumer trust and achieving long-term success.
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This article analyzes modern quality control methods in the construction industry aimed at improving the
reliability, safety, and durability of constructed facilities. It examines innovative approaches, including the use of
robotic systems, drones, and various digital technologies. Optimization methods such as standardization, process
automation, predictive analytics, and non-destructive testing are explored. The article emphasizes the importance
of implementing these technologies to optimize all stages of construction, increase productivity, and reduce risks.
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Introduction

Quality control in the construction industry is one
of the most essential processes directly affecting the re-
liability, safety, and durability of structures. A high
level of quality reduces the risk of accidents and helps
avoid costly rework. It becomes especially significant
in complex and long-term construction projects. There-
fore, the process itself must be as precise, consistent,
and comprehensive as possible to ensure that structures
meet strict standards and requirements.

For many years, traditional control methods have
been used in construction, including visual inspections
and laboratory material testing. These methods played
a foundational role in establishing quality systems, but
as structures become more complex and project time-
lines more demanding, there is a growing need for mod-
ernized approaches. Implementing contemporary qual-
ity standards requires companies to adopt more flexible
and comprehensive control tools that can respond to de-
viations in the early stages of construction and quickly
address potential defects.

As the scale and complexity of construction pro-
jects increase, so does the need for new methods to im-
prove control processes. Among these methods are the
use of digital solutions, sensor systems, and artificial
intelligence (Al) technologies, which enable high-pre-
cision data collection and analysis. These innovations

2D/3D design
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Clash detection/
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Design review/
approval

File sharing

Material take off
& scheduling

Change control

are designed to enhance quality control efficiency, op-
timize costs, and minimize errors. The aim of this study
is to explore modern quality control methods in the con-
struction sector and evaluate their effectiveness.

Main part. Innovative approaches in quality
control methods

Modern construction becomes an increasingly
complex and multilayered process, involving multiple
stages and participants. In this context, quality control
is one of the key elements that ensures structures meet
standards of safety, durability, and functionality. With
the rapid development of technology, construction
companies are increasingly adopting innovative ap-
proaches that optimize quality control and construction
processes [1].

Building Information Modeling (BIM) technol-
ogy enables data management related to construction
projects in a digital model format. The use of BIM at
all stages of construction allows for quality control of
the project based on comprehensive and up-to-date in-
formation. A primary advantage of BIM is the ability to
predict potential errors and discrepancies even at the
design stage. Among other benefits, the tool also ena-
bles the automation of control and reporting processes,
simplifying the identification and correction of errors

(fig. 1).

0 10 20 30 40 50 60 70 80

Figure 1. Worldwide survey results on optimization of BIM processes in corporate settings in the construction
sector, 2022, % [2]

The system enables the prediction of potential er-
rors and inconsistencies as early as the design phase,
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making this innovation an important element in creat-
ing a transparent, integrated approach to quality man-
agement throughout the entire project lifecycle.

The integration of sensor systems and Internet of
Things (10T) technologies in the construction industry
opens new possibilities for quality control. These tools
allow for real-time data collection and analysis regard-
ing the condition of the site. Sensors installed at various
stages of construction gather information about param-
eters that affect the quality and safety of structures. Fur-
thermore, it can identify building materials with a high
accuracy of 82,75%, which increases to 83,07% when
combined with remote sensing data from technologies
like LiDAR (Light Detection and Ranging) [3]. Mod-
ern loT systems consolidate this data and provide a
comprehensive view of the process. The integration of
loT with BIM creates opportunities to build digital
twins, providing a complete real-time view of the con-
dition of the construction site.

The integration of drones (UAV, unmanned aer-
ial vehicles) into construction processes has become

one of the most effective innovations in quality con-
trol [4]. They provide precise visual data that is difficult
to collect using traditional methods, enabling more
comprehensive monitoring of construction sites.
Drones can conduct regular inspections of construction
sites to assess their current state and track progress.
These devices can capture images from different angles
and heights, covering the entire site and identifying ar-
eas requiring special attention. Drones also enable in-
spections in hard-to-reach and hazardous areas of con-
struction sites.

These devices also help detect defects and poten-
tial issues at early stages, reducing the likelihood of
costly rework and delays. Equipped with high-quality
cameras and thermal imaging sensors, drones can iden-
tify cracks, corrosion, leaks, and other defects in struc-
tures, as well as perform thermal inspections to detect
areas with heat loss or potential insulation issues. Mod-
ern UAV in construction are equipped with advanced
technologies that enable precise assessment of struc-
tural quality (table 1).

Table 1.

Characteristics of components of modern UAV used in the construction industry [5]

Technology needs/components

Description

Vehicle type: rotary-wing

durance.

Composed of one or multiple propellers. Do not require runways, as
they can take-off and land vertically. High hovering capabilities. Con-
sidered safe and stable due to propellers redundancy. Low flying en-

Flying style: autonomous flights
characteristics used

Auto-Return Home. Auto take-off/landing. Obstacle avoidance. Way-
point navigation. Guarded motion. Follow target.

Onboard sensors

Visual cameras. Thermal cameras. Motion detection. LiDAR. Audio
sensors. RFID readers. Air guality sensors.

With technological advancements, the construc-
tion industry is actively adopting robotics and automa-
tion to enhance accuracy and efficiency in tasks. These
systems help execute labor-intensive and repetitive
tasks with minimal human involvement, thus reducing
costs and improving quality control. A primary area of
robotics is the use of specialized construction robots ca-
pable of performing repetitive tasks at high speed and
precision. An example is brick and block laying, where
specialized robots like SAM100 (Semi-Automated Ma-
son) can lay bricks with speed and precision that far ex-
ceed human capabilities [6]. Robots can pour concrete
and smooth surfaces, ensuring uniformity and quality
of finishes. They are equipped with cameras and sen-
sors that enable automated inspection of structures for
defects and deviations from project standards.

Augmented Reality (AR) technologies enable the
overlay of a project’s 3D model onto the physical struc-
ture. It allows for a direct comparison between the
planned design and the actual state on the construction
site. Workers can visually assess how the completed
structure should appear and identify any discrepancies
with the project in real time. By viewing the projected
model directly on-site, they gain immediate insights
into alignment, positioning, and design accuracy. This
tool assists workers in monitoring the precision of their
work and adjusting deviations as they occur. These sys-
tems can be specifically valuable in complex engineer-
ing tasks. With AR, construction teams can verify that
each component is correctly positioned, as it ensures

that the project aligns with specifications down to the
finest details.

Innovative approaches, such as drones, BIM, 10T,
and robotics, contribute to the optimization of quality
control methods in construction. Integrating these tech-
nologies allows construction companies to achieve high
quality standards, reduce costs, and minimize human
error.

Optimization of the quality control process

Quality control in construction encompasses mul-
tiple stages, from verifying project documentation to
inspecting finished structures. With increasing de-
mands for quality and efficiency in construction pro-
cesses, optimizing quality control has become a priority
for companies aiming to minimize errors, enhance reli-
ability, and reduce costs.

One of the initial steps toward optimizing quality
control is the standardization of all stages in the con-
struction process. Using standardized checklists and
guidelines ensures a consistent approach to inspections
and quality checks at all levels. This method also helps
reduce the number of errors and omissions during qual-
ity assessments by applying a structured approach.
Standardizing processes facilitates the identification of
causes for defects and deviations, as the sequence of
actions affecting quality can be easily traced. The grad-
ual implementation of standardized procedures enables
companies to maintain consistent high standards across
all their projects.
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Digitalization and automation are key elements
of optimization that make quality control more efficient
and precise. Automation systems help minimize human
involvement in inspections, reducing the likelihood of
errors and enhancing real-time monitoring. The ad-
vantages of automation include automated data collec-
tion and analysis. Digital platforms and sensor systems
allow for real-time gathering of information about the
site’s condition and quality parameters, thus accelerat-
ing the decision-making process.

One of the advanced technologies in quality con-
trol optimization is predictive analytics, which uses
data analysis from previous projects to forecast poten-
tial issues at the current construction stage. By identi-
fying patterns and correlations within large data sets,
predictive analytics can help construction teams antici-
pate structural weaknesses, material failures, and
scheduling delays before they arise, allowing for amore
proactive approach to project management.

The application of Al and machine learning ena-
bles the detection of hidden dependencies and risk fac-
tors that may go unnoticed with traditional quality con-
trol methods [7]. These algorithms can learn from his-
torical project data and sensor feedback, continuously
improving their accuracy in predicting issues as more
data becomes available. This process improves risk as-
sessment and enables dynamic adjustments to construc-
tion workflows based on real-time feedback.

Non-destructive testing (NDT) methods allow
for the inspection of construction materials and struc-
tures without causing damage, significantly improving
the quality control process. Key NDT methods include
ultrasonic testing, radiographic testing, and magnetic
testing. These technologies enable the assessment of
material strength and quality at every stage of construc-
tion [8]. Ultrasonic testing uses high-frequency sound
waves to detect internal flaws, such as cracks or voids,
within concrete or metal elements, providing precise
data on material thickness and consistency. Radio-
graphic testing, employing X-rays or gamma rays, re-
veals hidden defects by capturing detailed internal im-
ages of materials. It is commonly applied for inspecting
welds and joints. Magnetic particle testing is particu-
larly effective for ferromagnetic materials, where mag-
netic fields highlight surface and near-surface flaws
that may otherwise be overlooked.

Optimizing the quality control process requires a
comprehensive approach that includes process stand-
ardization, automation, and the use of advanced tech-
nologies for monitoring and data analysis. These meth-

ods enhance the accuracy and efficiency of quality con-
trol, making the construction process more economi-
cally viable and safer for all participants.

Conclusion

Innovative methods and optimization of quality
control processes have become key elements of suc-
cessful construction projects. The adoption of new
technologies, such as drones, sensor systems, and auto-
mated platforms, enhances the accuracy and respon-
siveness of control, reducing costs and minimizing hu-
man error. Process standardization, task automation,
and improved coordination among project participants
facilitate smoother workflows and ensure adherence to
high-quality standards. The use of predictive analytics
and non-destructive testing helps anticipate and prevent
defects. This approach makes the construction process
safer, more reliable, and economically efficient.
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B craTtee paccMaTpuBaOTCA IMMOHATHUE U CYITHOCTD JIOAJIBHOCTH KIIMEHTOB, METOABI U3MEPEHNUS JIOAIIBHOCTH
KJIIMEHTOB, a TAKXKXE€ PaCCMaTPUBAIOTCS MIPEUMYIIIECTBA 1 HEAOCTATKHU KaXXA0I0 METOAAa ONIPEACICHUA JIOAIIBHOCTH

KIINCHTOB.
Abstract

The article explores the concept and essence of customer loyalty, methods for measuring customer loyalty
and consider advantages and disadvantages of each method for determining customer loyalty.
KaioueBble ciioBa: JI0SIBHOCT MOTPEOUTENEH, METOABI H3MEPEHHS JIOSIIBHOCTH, YPOBEHb JIOSITLHOCTH I10-

TpeOuTemne.

Keywords: customer loyalty, methods for measuring customer loyalty, level of customer loyalty.

B ycnoBusx pasBUTHA COBPEMEHHBIX PBIHOYHBIX
OTHOIIIEHUH KOHIEIIHS TOTPEOUTEIBCKON JOSUIBHO-
CTU dBJIAETCA KpailHe akTyanbHOH. CyliecTBYIOT
MHOT'0 ONIPEJENEHUH C TOMOMIBIO KOTOPBIX MOYKHO MO-
HATh CYIIHOCTh AaHHOM KoHuenuuu. HambGonee us-
BECTHOE ornpejeseHne Obuto chopmynupoBano Jlxa-
kobu k., YectHar P., kortopoe rmacur: «Ilotpedu-
TeNb, JOSUIBHBIA OpEHAy, — 3TO YEJIOBEK, KOTOPBIN
nokymnaet Bam 6peny B 100% ciydaesy.».’ Mnaue ro-
BODSI JIOSUTBHBIA MOTPEOUTEIH — 3TO YENOBEK, KOTOPHIi
mproOpes Kakoh-InOo TOBap WUIIH YCIYTY Y KOHKPET-
HOM KOMITaHHMH, B IIpolecce y Hero chopmMupoBaiics
MOJIOKHUTEIBHBIM KIIMEHTCKUI ONBIT U IMOLMOHAIIbHAS
MPUBEP)KEHHOCTH K OpPEHITy, U B UTOTE, OH pPElIaeT Ipo-
JIOJDKHUTH 3aKyTKH TOBapOB M YCIYT y TOH e (HUPMBI
Ha JOJNTOCPOYHOM OCHOBe. [laHHAas KOHIENIUS OCO-
OCEHHO aKTyaJlbHa B COBPEMEHHBIX YCIOBUAX Pa3BUTHS
PBIHOYHBIX OTHOLIEHUH. Tak Kak KOHKYPEHLMSI MEXY
KOMITAaHUSAMH Y>KECTOYaeTCs, a 3aBOCBAHUE KaXIOTO
HOBOTO KJIMEHTA C TOYKH 3PEHUS] MAPKETHHIOBBIX pac-
XOJI0B 00XOJUTCS KpalHe J0POro, (GUPMBI MBITAIOTCS
yAep’KaTh M BBICTPOUTH CO CBOUMH TEKYIIIMMHU KIIHEH-
TaMH JIOJITOCPOYHBIC OTHOMICHUS U C(HOPMUPOBATH T10-
TPEOUTENBCKYIO JIOSUTBHOCTD.

Kaknmu ke crioco6aMu opraHu3alii MOTYT BBI-
YHCIATh YPOBEHb IOTPEOUTENHCKON JIOSIBHOCTH M
HOJIaeTCsl TM 3Ta KOHLEMIUs BbIYUCIEHUSIM? Yue-
HBIMH OBIIM pa3paboTaHbl pa3IMYHbIE METOMBI HCCIle-
JIOBaHUS MOTPEOUTENHCKON JIOSITBHOCTH, HO B IIEJIOM
3TH METOABI MOXKHO IOJIPA3/IEINTh Ha JBE OOJbINNE
TPYMIBL: pedb HJIET O MAaTEeMATHYECKHUX M IMITHUpUIE-
CKHX METOAAX. DMITUPUIECKHE METOABI HCCIECIOBAHMS

! Apenxos M.A. 1, Koncrantunosa O.A. 2, Apenko @.U.
DBOMIOIMA NOHATHS «IIOTPEOUTENIBCKAs JOSIIBHOCTE» M €r0
COBPEMEHHOE  HaloJMHeHue  [DNeKTpOHHBIH  pecypc]
OKOHOMUKA,  TPEANPUHUMATENbCTBO M 1paBo.2020-

HalpaBJICHbl HA BBIABICHUS HAIWYMS JOSUIBHOCTH U
OIIpeziesIeHNs ee ypoBHs. Yaie Bcero Il ¢ 3TOH Iie-
JBI0 WCTIOJIB3YIOTCSI ONPOCHI, MPOBEJCHUE AHKETHBIX
nccienoBaHui. MaTteMaTHuecKue METOZIbI HCIIOb3Y-
IOTCSI JUIS TOTO, YTOOBI IIOCTPOUTH KPHUBYIO JIOSIBHO-
CTH, ONPEIENUTh YPOBEHb JIOSJIBHOCTH, PACCUUTAThH
BIIMSTHUE (DaKTOPOB, KOTOPBIE MOTYT OKa3aTh BO3JEH-
CTBHUE Ha JIOSUTHHOCTb.

OJIHUM M3 METOJIOB SIBIISIETCS METOA Pa3JeICHUs
noTpeOHOCTeH, KOTOpBIi ObuT pa3zpaboraH B 50-¢ rIT.
onaronaps JI. Aakepy, XK. Xodmeiipy, B. Paiicy.? Jlan-
HBII METOJ] OCHOBBIBAETCSI HA OTIPEIETICHUH COOTHOIIIE-
HUSL KOJIMYECTBAa IIOKYNOK TOBapa OIPEeNEHHOTO
OpeHza Ha oOIIee KOJIMIEeCTBO TMOKYIOK. Takum oOpa-
30M, eciii ToTpeduTens u3 10 MmoKymok Kymmi 6 ToBa-
POK OIIpeZIeIeHHOTO OpeH/1a, TO JIOSIBHOCTh JaHHOTO
notrpeburens k atomy Operny cocrasisieT 60%. Ha oc-
HOBE JIaHHOTO METO/a KIIMEHT CUUTAETCS JIOSUIbHBIM B
cllyyae, KOrJa IPOIEHT IOBTOPHBIX MOKYIOK BBIIIE
67%. Ecnu mpoaHanu3upoBaTh, STOT METOJ UMEET 3Ha-
YHUTENIbHbIC HelocTaTKU. [10CKOJIbKY IPH ONpe e ieHUN
YPOBHS JIOSUILHOCTH, HE YYMTHIBAIOTCS TaKUe Kade-
CTBEHHbIE (DAKTOPHI KaK IPHYUHBI TOKYIIKH TOBAPA, 5B~
JSIeTCSI JIM TOTPeONTENh ASHCTBUTEIBHO NPHBEPIKEH-
LIeM 3TOro OpeH/a, MM Ha eTO PelIeHHe MOKYIKH OKa-
3aJIM BO3JICUCTBHE JIpyTHE (HaKTOPHI.

B kauecTBe Apyroro Meroasl MOXKHO BBIICIHTH
METO/I KOHBEPCHOHHOI MOJIeJIM, KOTOPbIH ObUT mpea-
noxeH K. Xodwmetipom u b. Paiicom. B manHoi#t mo-
JIeTIH YYUTBIBAIOTCS 4 OCHOBHBIX TOKa3aTes:

e  VIOBIETBOPEHHOCTH OpEHIOM

e  AJIBTEpHATHBBI Ha PHIHKE

file:///C:/Users/7/Desktop/®oto/evolyutsiya-ponyatiya-po-
trebitelskayaloyalnost-i-ego-sovremennoe-na-
polnenie%20(4).pdf (nata obparenus 13.09.2022)

2 Mupouenckast Y. I1. OcHOBHBIC TOHATHS W METONBI H3Me-
penust nosutbHOCTH // Mapketunr B Poccun u 3a py6Gexom. -
2004. - Ne 2.
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e BaxnocTh BeIOOpa OpeHma

e Komnebanns

UeMm BbIIIE YJIOBJIETBOPEHHOCTH IIOTPEOHTEIS
orpeZieJIeHHBIM OpEH/IOM, TEM BBIIIE BEPOSITHOCTD I1e-
pexoja moTpeOuTeIIs B IPUBEpIKeHIa Openaa. AnbTep-
HatuBbl. [IprunHa, IO KOTOPOH MOTpeOUTENN HE Me-
HSIOT OpeHJ Ha aJbTePHATHBHBIN SIBISIETCS] [TOHUMa-
HHME, YTO HOBBI OpeHx Xyxe. Baxnocts BbIOOpa
Openna. UYem Oouplliee 3HAYCHHE I MOTPEOUTEIS
uMeeT BbIOOp OpeHma, TeM OoJbIIe BEpOITHOCTH TOTO,
YTO OH MOTPATUT BPeMs Ha TO, YTOOBI MIPHHATH OKOH-
YJaTeJIbHOE PEelIeHHE OTHOCUTEIHHO TOTO, KaKOi OpeH T
BEIOpaTs. Komebanns. DToT hakTop sBIsSETCA KIFOUe-
BEIM B Mojienu. /I OKOHYaTeIpHOTO BEIOOpaA TOTpe-
OWTENIO HY)KEH JIOTIOJTHUTENLHBIA CTUMYJL.

Mertopn Paiixenbna. ABTOp CUMTAET, YTO UCTUHHO
JIOSUTBHBIA MOTpeOUTENh OYJEeT aKTUBHO DPEKIaMHpO-
BaTh U PEKOMEHJIOBaTh OpEH/ CPen CBOETO OKpYyKe-
HHsI, TEM CaAMbIM CO3/IaBasi IPUTOK HOBBIX KJIMEHTOB.®
Ha ceromusammmii nedp OOJBIIMHCTBO KOMITAHHM WC-
MOJB3YIOT UMEHHO 3Ty METOAMKA, B OCHOBE KOTOPOIt
JMeKUT wupes ompeneneHus mokazareast NPS  (Net
Promoter Score (NPS), mm Uanekc moTpeOUTEIhCKOH
nosuipHOCTH). Berancienne NPS 6asupyercs Ha oTBe-

TaXx TMONB30BaTENICH 110 mKajge ¢ 0a/ulaMu Ha BO-
npoc «I 0mogwl iU bl NOPEKOMEHOOBAMb  KOMIAHUIO
opy36am?».

Kaxk nposoguts NPS-onpoc

1. Heo0xogumo cdopmyaupoBats Bompoc. B
npouecce GopMyIMPOBaHUs BONPOCa BAXKHO CIEIATh
€ro KOPOTKHUM, YTOOBI HE YTOMHTH unTareins. [Ipeny-
CMOTpHTE, YTOObI Ha HEro MOXXHO OBUIO OTBETHTbH
o mKayie ¢ OaylaMu — WHa4e He CMOXeTe coOparth

HCYEPIBIBAIONIYI0  CTAaTUCTHKY. Ilpumepdopmyiu-
POBKH:

Kaxosa eéeposmnocms, umo 6vl nopekomenoyeme Hac
KOMy-1u60?

2. HeoGxonumo pa3padoraTth dopmy
ompoca. /{11 3TOro ectb MHOTO YJOOHBIX CEPBHCOB,
B TOM umciie OecruiatHbix. Hanmpumep, google-dopmsbr.

3. 3amycTuTe ompoc W 3a0yabTe 0 HeM Ha 3—4
HEJleJIU: Hy’KHO coOpaTh JOCTATOYHOE KOJIUYECTBO OT-
BETOB.

4. BbIrpy3ute O0TBeTHI U IIPOAHATMBUPYHTE pe-
3yJbTAaT.

5. Hoaymaiite, Kak J0OMTbCH JYYIIHX pe-
3yJbTATOB B CICAYIOIIHN pa3.

JlaHHBIA MaTeMaTUYeCKUl METOA pa3feiseT Io-
TpeOuteneir Ha Tpu rpymnel:  «[IpomoyTtepsy,
«Heirpans» u «Kpurukny».*

10 9 8 7 6

\ J \_ ] \_

® ©

©% - @%=nps

0-6 6ana0B — KpuTHKH (HeTpaKTOphI). OcTas-
JIIIOT O BaC THEBHBIC OT3BIBBI, U €CJIM C€IIC HC HAILJIN
BaM 3aME€HY, TO CKOPO HalayT.

7-8 OasoB — HelTpanabl. OTHOCATCA K BaM
HOPMaJIbHO, HO KaK TOJIbKO MM IOMAJeTCsl Ha riiasa
KTO-TO IOJIy4IlIe, OHU C PaJJOCTBIO YHAYT.

9-10 6ass0B — mpomMoyTepsl. Bain j1aBHuE
KJIMEHTHI, «BHEUITATHbIE MAapKETOJIOI'M» Ballero Ous-
Heca. C HUMU Ipolle BBIHTH HA KOHTAaKT, OHH YacTo
OCTaBIISIIOT TIOJIOKUTENBHBIE OT3BIBBI M «OTBEYAIOT»
3a capaaHHOE PaJHo.

JlaHHBIM METOJ] MOXHO OIEpaTHBHO U 0e3 CIIoX-
HOCTEH BHEJPUTD, TaK KaK IIPOBOJS KOPOTKUE OMPOCHI
BBI HE YTpYy’KAaeTe MoTpeduTenel, B TO e BpeMs BaM
JerKo OyAeT NpoaHaIM3UpPOBaTh MMOJY4YEHHbIC JaHHBIE

3 Paiixenba Openepuk ®., Tun Tomac. [IBuxKy1ime cUibl 3Ko0-
HOMHYECKOTO POCTa, MPHOBUIN U HEMPEXOASAIIEH IEHHOCTH. -
M.: Uznarensckuii gom Bunesmc, 2008.

U TIPUHSATH COOTBETCTBYIOIIHE YIIPABICHYECKUE pellie-
HUSL.

JlaHHBIE METOJbl ITIOMOTYT OpPTaHH3aLUsIM TI0JTY-
YUTh HYXHYIO HH)OPMAIIHIO [T JajbHEHIIeH paboTh
¢ norpedutensiMu. KoMnanusi CMOXKeET UCIOIb30BaTh
MOJTy4eHHbIE JIAHHBIE JUISl MOBBIIICHUS JIOSIIBHOCTH K
OpeH/Ly, TEM CaMbIM YBEJIMUUTD KOJIMUECTBO HOBBIX MO~
TpebuTenel M yKpenuTh CBOIO MO3MIMH Ha phIHKE. B
OymymieM, Mpyu U3MEHEHUH CUTYAIMU Ha PBIHKE, C yde-
TOM HOJTy4YeHHOU HH(OopManue o moTpeduTessiX, KOM-
nmaHuu OyJeT Jierde ajanTHpPOBAThCS 10/ BHELIHHE
(axTOpHI Cpebl.

Cnucok auTepaTypsl

4 https://blog.anketolog.ru/2014/10/indexnps-otslezhivaem-
loalnost/
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NAXCIVAN MUXTAR RESPUBLIKASINDA iQLIiM DOYiISMOLORININ SOHRALASMA
PROSESINO TOSIRi VO AQROEKOLOJIi QiYMOTLONDIRILMOSI

Novruzlu A.
Naxgivan Déviat Universiteti, miiallim

THE IMPACT OF CLIMATE CHANGE ON DESERTIFICATION PROCESSES AND
AGROECOLOGICAL ASSESSMENT IN THE NAKHCHIVAN AUTONOMOUS REPUBLIC

Xiilasa

Novruzlu A.
Nakhchivan State University, Lecturer
DOI: 10.5281/zenodo0.14503374

Naxgivan Muxtar Respublikasinin iglimi va diger tobii cografi tasirlor buranin landsaftinda ciddi doyisikliklor
yaratmigdir. Arid iqlim Arazboyunda vo algaqdagliq zonalarda sohra landsafti yaratmis, digor tesirlor isa bu prosesi
siiratlondirmisdir. Hazirda bu problem genis viisat almisdir. Umumilikds Sohralagsma prosesi todqiq edilmis,

Sohrlagmanin yaranma sabablori tohlil edilmisdir.
Abstract

The climate and other natural geographical factors of the Nakhchivan Autonomous Republic have caused
significant changes in its landscape. The arid climate has created a desert landscape in the Araz River basin and
low mountain zones, while other factors have accelerated this process. Currently, this issue has gained widespread
attention. In general, the desertification process has been studied, and the causes of desertification have been ana-

lyzed.

Acar sozlor: sohralagma, yarimsohra, tobii cografi tosirlor, iqlim doyigmaelori, aqrar tosirlor.
Keywords: desertification, semi-desert, natural geographical impacts, climate change, agricultural impacts.

Problemin aktualhgi.  Miiasir dovriin
qarsunda duran on miihiim problemlordon biri do
Sohralagma prosesidir. Bu prosess bir sira amillor tasir
edir. Bu amillordon on osast iso iglim doyismoloridir.
Molumdur ki, son dovrlords basariyysti masggul edon
vacib masallardan biri global istilogsmadir. Qlobal iglim
doyismolorinin qargisin1 almaq t¢lin biitiin  diinya
6lkalarinds vacib tadbirlar hayata kegirilir. O ciimlodon
Azarbaycan da bu problems garst qoruyucu todbirlor
plan1 hoyata kegiron olkolordondir. Azarbaycan
Respublikasinin 65 7 - nin subtropik qursaqda
yerlogsmasi bu masaloni baslica prioritet hesab edir.

Qlobal iglim doyismalori tobisto ciddi zarorlor
vurur Ki, sohralasma bunun on bariz niimunssidir.
Alimlor vurgulayir ki, son 100 illikdo havanin
temperaturu 1° artibdir. Bununda 0.75° - si son 10
illiyimiza tosadiif edir. Azarbaycan Respublikasinin 50
7 - 1 yarimsohra vo quru ¢ol igliminds yerlasir. O
ciimladon Naxg¢ivan Muxtar Respublikasi da qist
saxtali, yay1 isti vo quraq kegon iglim tipindo yerlosir.
Bu sobobdon Naxg¢ivan Muxtar Respublikasinda
Sohralasma daha aydin nozoro carpir. Sohralagmaya
tokco iglim dayismolori deyil homg¢inin antropogen
amillor do tosir edir. Bu sahads ¢oxlu arasdirmalar
aparilmisdir.

Mohz Naxgivan Muxtar  Respublikasinda
Sohralasma ocaqlarinin yaranma mexanizlmlarinin,
onun inkigaf intensivliyinin miixtolif landsaft
komplekslarindas tozahiir xiisusiyyatlarinin
miiayyanlagdirilmasi boyiik elmi — praktiki shamiyyat
kasb edir.

Naxc¢ivan Muxtar Respublikasinda sohralagma
prosesinin inkisafina insanlarin tosorriifat foaliyyati,
iglim doyismolori ilo yanagi lokal amillor da boyiik tasir

edir. Bunlart doqiq tidqiq etmodon problemo qarsi
goruyucu todbirlor plani hoyata kegirmok diizgiin deyil.

Isin osas mogsadi Nax¢ivan ~ Muxtar
Reespublikasinin arid geokomplekslarinds sohralasma
prosesini todqiq etmok, sohralasmanin aqrar zararlorini
6yranmak vo onlara qars1 miibarizs tadbirlorinin planini
hazirlayib hoyata ke¢irmakdon ibarotdir.

Tadgiqat metodlar1 : Elmi mogalanin yerina
yetirilmasinds  ¢6l  todqigat, tarixi, miiqayiss,
geokimyavi metodlardan istifads edilmisdir.

Naxgivan Muxtar Respublikasinin  igqlimini
O.M.Sixlinski, O.9yyubov, N.S.Mirzayev,
S.Bababyev, 1.V.Fiqurovski vo basqa alimlor
torofindon 6yronilib todqiq edilmisdir.

Sohralasma  probleminin  inkisafi =~ Muxtar

Respublikanin iglimi ilo birbasa baglidir. iqlim yaradan
unsiirlor, giinos radiasiyasi, sath albedosu, yiiksak
termik qradiyent, miimkiin buxarlanma, kiilok vo s.
Sohralagmanin inkigafi ti¢iin tobii zomin yaradir.

Muxtar Respublikanin iqlimi 6ziinomoxsuslugu
ilo forglonir. Bu banzarsizlik onun tabii soraiti, relyefi,
yiiksok glinos radiasiyasi, miixtalif atmosfer proseslori
va S. ilo baghdir.

Hazirda Muxtar Respublika arazisinds formalasan
sohra vo yarimsohra landsafti giines radiasiyasi ilo
birbasa baglidir. Bu orazi Respublikamizin an bol
radiasiya alan srazisi olmagqla giinasli saatlarin coxlugu
ilo forglonir. Arazboyu orazilorin giinsgli saatlarint vo
aldig1 giineg radiasiyasini miiqayise etsok, bu arazilori
yalniz Orta Asiyanin diizon osrazilori ilo qarsilagdira
bilarik. Muxtar Respublika srazisinds giinasli saatlarin
miqdar1 bir qayda olaraq 2600 — 2700 saat, dagatayi
arazilords iso 2500 — 2600 saat, yiiksok dagliglarda iso
2000 — 2400 saat toskil edir.
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Arazboyunun diizonlik vo orta dagliq orazisi il
orazinde 145 — 160 kkal/sm?, yiiksok daglhig: iso 150 —
160 kkal/sm? giinos radiasiyasi alir. Bu komiyyat
orazids sohralagsma prosesi iigiin bilavasito tobii zomin
yaradir.

Sohralagma prosesi todgiq edon bir sira alimlarin
fikrinco, soth ortiiyli albedosunun artmasi kiitlovi
stiratds bitki ortiiytiniin, xiisusi ilo do mesolorin mohv
edilmassi, torpaq ssthinin pozulmasi ilo slagadardir. Al-
bedonun 107 artmasi torpaq sothindo temperaturun 2,5°
artmasina sabob olur

( V.L.Qayevski ). Bu iso radiasiya vo istilik
balansinin doyisilmasino gotirib ¢ixarir, naticodo iso
Sohralagsma prosesinin inkisafi ligiin gorait yaranir.

D.Yarin miioyyon etmisdir ki, albedonun artmast
ilo alagedar buludlulug vs yagntilarin miqdar azalir,
hotta albedonun doyisilmasi naticasinds bir hoftadan
sonra yagintilarin miqdar1 407 azalir.

Bunu da geyd edoak ki, albedonun artmast torpagin
quraglagmasina vo hotta sira sohralagma olan arazilorin
albedosunun miigayisosi bunu bir daha siibut edir.
(Cadval 1) [5]

Aylar
Moantagalor I I i v V VI VIL | VI 1X X XI Xll
Naxgivan 0.70 | 063 | 0.33 | 0.25 | 0.25 | 0.25 | 0.25 | 0.25 | 0.25 | 0.25 | 0.25 | 0.40
Dagkond 042 | 0.33 | 021 | 0.19 | 0.18 | 0.19 | 0.19 | 0.20 | 0.22 | 0.21 | 0.22 | 0.44
Somorgond | 0.45 | 0.36 | 0.25 | 0.35 | 0.25 | 0.25 | 0.25 | 0.25 | 0.25 | 0.25 | 0.25 | 0.25
Agkabad 0.33 | 031 | 0.30 | 0.30 | 0.30 | 0.30 | 0.30 | 0.30 | 0.30 | 0.30 | 0.30 | 0.31
Codvaldan do aydin oldugu kimi Nax¢ivan Muxtar  ©.C.Oyyubovun  (1968) tortib  etdiyi  iglimin

Respublikasi vo Orta Asiyanin diizonlik orazilarinda
yerlasan montagolorin illik albedolar1 taqribon eyni
gostaricilora malik olur. Lakin bu orazilords sohralasma
prosesinin intensivliyi forglidir.

Orazids olan meso Vo kolluglarin mahv edilmosi
do albedonun kamiyystinin doyismasino boyiik tosir
gostorir. Bels ki, bitki 6rtiityliniin mahv edilmasi sathin
albedosunu artirir, naticodo iglim sohralagmasi bas
Verir.

kontinentallig1 dorocesi skalasina miivafiq olaraq
Naxgivan Muxtar Respublikasi orazisinds kaskin (80
kk), cox (61 — 80 kK) vo orta kontinentalliq (46 — 60)
doracalori ayrilmigdir.

Naxg¢ivan respublikamizin digar rayonlarindan 6z
kontinentalligi vo yiiksok termik soraiti ilo koskin
sokildo forglonir. Bu forglilik iso zoif biolojik
mohsuldarliga ve  zeif dayamigliliga  malik
geokomplekslorin formalagsmasma sabob olmusdur.

Muxtar  Respublikada  radiasiya  balansi  Orazido olan kaskin aridlik bioloji potensiala moanfi
maksimum yay aylarinda, minimum qis aylarinda tosir edir vo bunlada sohralasmani sératlondirir.
miigahido edilir. Radiasiyanin miqdart il boyu Muxtar Respublikanin miirokkab geologiyasi
diizanlikdon daglara dogru azalir. yagintilara da birbasa tosirini gostorir. Orazido

Muxtar Respublikanin  kontinentalligt  Orta  yiiksokliys dodru yagintilarin migdar artir. (Codval 2)
Asiyanin daxili sohra rayonlarina uygun golir. [2]

Cadval 2
Qursaq / H./m Arazboyu diizonlik | Algaq daglhq | Orta daghq (1500- | Yiksok dagliq
o (600-1000 m.) (1100-1300 m.) 2000 m.) (2100-3900 m.)
Hl.l k yagintinin 275 mm 331 mm 536 mm 707 mm
miqdart

Orazido an az yagint1 Cahriys, an ¢ox yaginti isa
2400-2600 m-dan yiiksok olan arazilars diistir. 2600 m-
don yiiksoys dogru qalxdigca isa yagintilar yenidon
azalir.

Todgigatlara osason deys bilorik ki, Naxgivan
Muxtar Respublikasinda sohralagmanin yaranmasina
tosir edon on baslica amillordon biri do miimkiin
buxarlanmadir. Miimkiin buxarlanmanin komiyyati
diizonlik orazilordo daha yiiksok, dagliq orazilors
qalxdiqca iso azalir. Yagintilarin az oldugu Muxtar
Respublikada ~ miimkiin ~ buxarlanmanin  yiiksok
komiyyati sohralagsma riskini daha da artirir. Hotta yay
vaxtlarinda bazi orazilordo miimkiin buxarlanmanin
kamiyyati yagintilarin migdarindan daha ¢oxdur ki, bu
proses bir basa sahralasmanin intensivliyini artirir.

Nax¢ivan ~ Muxtar ~ Respublikasi  orazinin
nomlonma doracasine goéra do Respublikanin digar
arazilerindan farglonir. [1]. Burada namlonma saquli
zonalliga tabedir. Diizonlik orazilordo nomlonms cuzi
nozars garpsa da, yiiksok dagliglarda bu komiyyat artir.

Sohralagma prosesina tosir edan diger bir cografi
tinstir iso kiilokdir. Osason da ilin isti dovriinds osas isti

quru kiiloklor riitubsti azaldir, torpaq va bitki ortiiyiiniin
deqredasiyasina sabab olur, orazinin ssth ortiiyiiniin
formalagsmasina mane olur vo bununlada sohralagsma
prosesinin intensivliyini artirir. Bu ciir kiiloklorin on
cox miisahido edildiyi orazi iso Arazboyu diizonliklorin
gorb hissaloridir. Qeyd edoak ki, bu kiiloklor srazids
temperaturun da artmasina sabab olur.

Iqlim vo sohralagma proseslori arasinda qarsiliglt
olagoni bir ¢ox todqiqatgr alimlor aragdirmig
(M.Budiko, K.Vannikov, D.Carni, V.Kovda, N.Xarin
Vo 8.) Vo tozadhi fikirlor soylomisdir. Miayyan
edilmisdir ki, iglimdo bas veron bu doyisikliklor
Sohralagsma prosesine Vo ya imumoan arid orazilorin
tobii komplekslarine 6z tasirini gostarir.

Muxtar Respublika srazisinds arid iqlim miigahida
edildiyindan bu orazilords kend tesorriifatina yararl
torpaqlar da azliq teskil edir. Bu iqlim soraiti aqrar
sahads do 6ziinli biruza verir. Okingilikds istiinliik
suvarma okingiliyidir. Arid iqlimle olageli olaraq
yagintilarin da az olmasi miisahido edilir. Bu sababdon
do suvarma okingiliyinds belo ¢atinliklor ortaya ¢ixir.
Aragdirmalar gostorir ki, damla iisulu ilo suvarmaya
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Muxtar Respublika orazisindo daha ¢ox {istiinlikk
verilir. Okingilikdo Tstiinliik ovoallor pambig, son
dovrlarda ise bugda, gargidali, meyvagilikda gayirdokli
meyvalor, lizim vs s. olmusdur. Heyvandarhqda iso
yay Vo qis otlaglarina ehtiyac duyulur. Orazi arid
iglimds yerlogdiyino gora diizon orazilor qis otlaglar
kimi istifado edilir. Yiiksok dagliglar iso (Sahbuz,
Ordubad vs s.) yay otlaglar1 kimi slveriglidir. Bundan
basqa bu orazilor GES {igiin slverislidir.
Notico

Elmi magalods Naxg¢ivan Muxtar Respublikasinin
iglim soraiti, bu iglim goraitinin tesir etdiyi sahalor
todqiq edilmigdir. Noticodo Muxtar Respublikanin
iglim goraitinin kontinental, yoni arid iqlim oldugu
vurgulanmigdir. Aridliyi yaradan sobablor iso, baglica
olaraq Giinos radyasiyasinin bu araziloro ¢ox diismasi,
buludlulugun az olmasi sababi ilo diiz radyasiyanin
birbasa golib ¢atmasi, doniz vo okeanlardan uzaqhq,
yagitilarin -~ azhigi, isti  kiiloklor,  miimkiin
buxarlanmanin ¢ox olmagi vo S. amillordir. Bu
soboblordondir ki, Naxg¢ivan Muxtar Respublikasi
orazisinds sohralagma intensiv gedir. Diizon orazilordo
asasan do Arazboyu diizanliklards bu proses daha giiclii
gedir. Nisbaton yiiksok orazilords va dagliqlarda iso
Sohralagsma prosesi daha zoif gedir. Buna sabab iso
Gilinos stialarinin  sotho  geyri-borabor  diismosidir.
Sohralagsma prosesino tosri edon bir ¢ox cografi amil
aragdirilmigdir.  Miimkiin  buxarlanma ilo bagh

todqgiqgatlar aparilmigdir. Miimkiin buxarlanmanin
komiyyatino forgli orazilordo forgli rast golinmisdir.
Buxarlanma diizon orazilordos komiyyotco yiiksok
oldugu halda, daghq orazilordo bu kamiyyast azalir.

Yagintilarin miqdar1 da bu prosess giiclii tasir edir.
Miimkiin buxarlanma kimi yagmtilarda diizonlikdan
yiiksaya qalxdiqca azalir.

Sohralagma prosesino  kiiloklorin  do  tosiri
boyiikdiir. Isti vo quru kiiloklor xiisusilo diggat cokir.
Bu kiiloklorin  misahido  olundugu orazilords
yagintilarin miqdar1 azalir, temperatur isa yiiksalir. Bu
isSo 6z novbasindo  tobii  geokomplekslorin
deqredasiyasina gotirib ¢ixarir.

Sohralagma prosesi aqrar sahodon do yan
kegmomisdir. Belaliklo, bu proses hom okingiliys, ham
do heyvandarliga giiclii tosir etmisdir.
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AHoTanisa

Ipoxayxuis TokcuniB VacA (50-65%) ta CagA e mexanizmom matorenHoi aii H.pylori (HP.). Bizomo, came
TOKCHUT'CHHI IITAMH BILUTUBAIOTH Ha TIOPYIICHH POOOTH ITi IIITYHKOBOI 3aJI03H, TIOPYIICHHS CEPIICBO-CYTUHHOI CH-
cremu. [loganpmunii TaKuii pO3BUTOK MIPU3BOIHTE IO PO3BUTKY IYKPOBOTO iabeTy TUIY 2 3 yCKIIQTHESHHIMH SK
apTepiajbHa TilepTeH3is, MIKPOAHTi0NAaTii, MAKPOAHTIOMNATIi, ypaskeHHS HUPOK (TETOHSPPUT), IIUTYHKOBI KPOBO-
Tedi, Tomo. JlocmimkeHo i maToreHeTHIHUH 38’5130k H. pylori i3 MakpoaHrionaTiero, HeHpONaTieo Ta MiKpoalb-
OyMiHypi€ro, KU MOSCHIOETHCS IMYHOOTIOCEPEIKOBAHUM YPaXCHHSIM €HIOTEII0, BUPAXKEHOI0 CHCTEMHOIO 3a-
MaJILHOO BiIOBIJIFO, 110 € TIOYATKOBHM €TarnoM po3Butky L1/

3 orisi/ly Ha BUCOKY MOLIMPEHICTh 3aXBOPIOBAHHS, YCKIIaHEHUH 1epedir Ta MOXKJIMBICTh BHHUKHEHHS PELU-
JIMBIB MENTHUYHA BUPa3Ka ABaHAISITUIIATIO] KUK Y TIOEJHAHHI i3 IIyKPOBUM Jia0eToOM THITy 2 € BaXKJIMBOIO Me-
JTIUKO-COIIAIbHOI0 TPO0sIeMOt0. J[OCSTHEHHS MEAMIIMHM 32 OCTaHHI JMECSATHIITTS Mal0Th MOJMIIMBICTH BIIPO-
Ba/KEHHSI B IPAKTHKY HOBHX KJIACIB JIIKAPCHKUX 3aC00IB, 1[0 3MIHWIIM CTPATETito JIKYBaHHS HENTHYHOT BUPa3KH
JIBAHAILSITHIIANION KMIIKH 3 ypaxXyBaHHSM HasiBHOCTI CYMYTHBOT MaToJIOrii Ta TokcurenHocti mramiB H. pylori i
CIIPUATIOTH HOKPAIICHHIO SIKOCTI KUTTS XBOpOro.

Abstract

The production of VacA (50-65%) and CagA toxins is the mechanism of pathogenic action of H.pylori (HP.).
It is known that toxigenic strains affect pancreatic dysfunction and cardiovascular system disorders. Further such
development leads to the development of type 2 diabetes with complications such as hypertension, microangiop-
athy, macroangiopathy, kidney damage (pyelonephritis), gastric bleeding, etc. The pathogenetic connection of H.
pylori with macroangiopathy, neuropathy and microalbuminuria, which is explained by immune-mediated damage
to the endothelium, expressed by a systemic inflammatory response, which is the initial stage of the development
of diabetes, was also investigated.

Due to the high prevalence of the disease, the complicated course and the possibility of relapses, peptic ulcer
of the duodenum in combination with type 2 diabetes is an important medical and social problem. Advances in
medicine over the last decades make it possible to introduce new classes of drugs into practice, which have changed
the strategy of treating peptic ulcer of the duodenum, taking into account the presence of concomitant pathology
and the toxigenicity of H. rylori strains and contribute to improving the patient's quality of life.

Kuarouosi ciioBa: LlykpoBuii niabet, menTudHa BUpa3Ka IBaHAMIATHITATIO! KUIIKH, ITATOTCHE3.

Keywords: Diabetes, peptic ulcer of the duodenum, pathogenesis.
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Introduction. The production of VacA (50-65%)
and CagA toxins is the mechanism of pathogenic action
of H.pylori (HP.). One of the pathogenetic links is the
effect of VacA, which can bind to receptors (RPTPa,
RPTPB) in epithelial cells [1,2], thus ensuring the inter-
action of the strain with human kidney tumor cells and
adenocarcinoma cells. [3,5]. This makes it possible to
interact with gastric carcinoma cells [4,6]. By increas-
ing the sensitivity of RPTPP receptors in some cell
lines, which increases the toxicity of VacA [7]. Ab-
sence of the RPTPp receptor increases resistance to mu-
cosal ulceration (MU) caused by the action of the toxi-
genic VacA strain [5,8]. The interaction of VacA with
the receptors of the functional lymphocyte antigen of
the first type increases the expression of leukocytes
[24]. The presence of many receptors for the vacA gene
can determine the diversity of its effect on CO [5, 21].
The toxin VacA, which is a "conductor" for the cyto-
toxin-associated protein CagA, has two informational
regions (signal - (s, signal, allelic variants - s1 and s2),
middle (m, middle, m1 or m2)), the combination of
which leads to to the formation of membrane pores with
the release of chlorine ions, inhibition of T-lymphocyte
activity and the occurrence of vacuolar degeneration of
epithelial cells, which is the cause apoptosis [7,8,9].

According to the research of N. Guicelik et al. H.
pylori infection was established in 75.6% of patients
with T2DM [11], the increased frequency of which is
explained by the development of microangiopathy of
SOS, which creates favorable conditions for the sur-
vival of the microorganism [10,12]. However, N.B. Gu-
bergritz established that the frequency of H. pylori in-
fection in combination with pancreatitis (86.5%) and
without it (76.7%) did not differ [22]. Vacuolizing cy-
totoxin, which is capable of causing pancreatotoxic ef-
fects, inhibits the exocrine function of the pancreas, and
H. pylori infection, which reduces the synthesis and re-
lease of somatostatin (which normally inhibits gastrin
production and pancreatic secretion) from D-cells of
the stomach, leads to an increase in the synthesis and
release of gastrin [13,15,16]. This is accompanied by a
decrease in the antral density of D cells, which returns
to normal after eradication [14]. The pathogenetic con-
nection of H. pylori with macroangiopathy, neuropa-
thy, and microalbuminuria was also investigated, which
is explained by immune-mediated damage to the endo-
thelium, a pronounced systemic inflammatory re-
sponse, which is the initial stage of the development of
diabetes [10, 12, 17].

The purpose of the study. To assess the pathoge-
netic relationship between the impact of toxigenic
strains of Helicobacter infection and the development
of type 2 diabetes.

Research materials and methods. Study of the
literature and generalization of the purpose of the re-
search. Review of articles with diseases that are in-
fected with Helicobacter infection, diseases of the pan-
creas, diseases of cardiovascular pathology.

Research results. A certain group of pathogens
associated with the rapid progression of insulin re-
sistance (IR) and hyperinsulinemia (GI) has been iden-
tified. They include members of the Herpetoviridae
family (in particular CMV, HSV-1, EBV), Chlamydia
Pneumoniae, Helicobacter pylori (N. pylori),

Porfiromonas gingivalis [4,6,7,24,30]. Endothelial
damage is known to occur as a result of direct exposure
to H. pylori endotoxins and stimulation of systemic and
local inflammation [17, 18], the ways of implementing
the effects of H. pylori infection on the cardiovascular
and endocrine systems have not been finally clarified
[3, 19].

In recent years, it has been proven that there are 2
types of CagA, which differ in the sequence of amino
acids: ABC type (Western) and ABD type (East Asian).
AVD-type CagA binds to the SHP-2 site, acts more
deeply on the epithelium and leads to severe inflamma-
tion and atrophy of the OSH [3, 11]. In Japan, ABD
type CagA is found in almost all gastric cancer patients
[13, 20], and in Western Europe ABC type CagA dom-
inates, which is the cause of the development of
PVDPK (90%) [11, 21].

The ability to directly damage the epithelium of
the gastric mucosa is one of the characteristics of H.
pylori, which have CagA - and VacA - phenotypes and,
as a result, show the greatest cytolytic activity. The
presence of the Helicobacter pylori agA gene leads to
systemic inflammation due to the activation of lipid pe-
roxidation processes and the development of metabolic
intoxication [6,7,10,19,22] with a violation of the he-
mostasis system [28, 30], subsequently leading to the
development of atherosclerosis (AS) and hypertension
[23, 24], and, not excluded, and T2DM [22].

The role of NO in the development of endothelial
dysfunction, which is one of the key links in the patho-
genesis of T2DM, is currently proven and unquestion-
able [25,26,29].

NO plays an integral role as a bioregulator in the
gastrointestinal tract (GI), which regulates gastric se-
cretion and motility and plays a role in protecting the
gastric mucosa from aggression factors [5, 27]. NO is
one of the sources of gastrointestinal tract, namely in
epithelial cells, vascular endothelium, smooth muscles,
etc. During the inflammatory process of OSH and DPK,
gastric secretion increases, gastric motility increases,
hyperemia is observed, which indicates the presence of
NO in glandular cells and vessels. A decrease in the ac-
tivity of NO in all structural elements of the stomach in
the case of healing of an ulcer defect indicates its role
in the processes of ulcerogenesis [8, 9, 28].

Inturn, ET-1 is a powerful vasoconstrictor peptide
that regulates angiogenesis of vessels and, being
formed under the influence of many factors (adrenaline,
vasopressin), is secreted inside the vascular wall, where
specific receptors are located [4,9]. It, as well as NO,
plays the role of a bioregulator of the digestive system,
the concentration of which in the blood plasma in-
creases when a vessel is damaged, which is associated
with an increase in its release [3, 14, 22, 23].

The combination of genotypes slm1, sim2, s2m1l
and s2m2 determines the level of pathogenicity
[5,7,25]. The s1m2 sequence encodes a signaling pro-
tein (p33), improving penetration into the epitheliocyte
membrane. The middle section of DNA is responsible
for the synthesis of the p58 receptor domain, and cells
with the m1 genotype are able to interact with a wider
range of epitheliocytes than those with the m2 geno-
type. This explains the high vacuolating activity of
s1/m1 genotypes, moderate degree of vacuolation in the
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s1/m2 genotype and its absence in the s2/m2 genotype
[5, 18, 28]. The intermediate i region, which is between
the s and m regions, is a marker of disease severity [22,
27], and the s1m1 genotype is considered the 32 most
associated with high cytotoxicity and disease severity
[16]. Strains containing a combination of s1, i1, m1 al-
leles are associated with the most severe diseases [15].
This relationship can be realized due to the increased
ability to form anion channels, vacuolating activity and
wide cellular tropism of s1/il/m1 genotypes [17, 26].
Since vacA sl/ml is closely associated with the cagA-
positive genotype, this factor cannot be considered sep-
arately as a marker of disease severity [15]. In turn, the
pathogenicity island of Cag (Cag RAI) HP, which en-
codes up to 27 genes, having effector proteins, pene-
trate through the formed pores into the epithelial cells
of the host [6, 24], interacting directly with the regula-
tors of cell polarity. It is they who affect the process of
mitosis, leading to disruption of the phases of the mi-
totic cycle (G1 and G2) and the appearance of polyploid
cells[7,9]. As aresult of the above, the intracellular sig-
naling system SHP-2 is stimulated with the production
of pro-inflammatory chemokines IL-8, IL-6, activating
the processes of migration of neutrophils into the CSF,
contributing to the activation, etc.

The ability to directly damage the epithelium of
the gastric mucosa is one of the characteristics of H.
pylori, which have CagA - and VacA - phenotypes and,
as a result, show the greatest cytolytic activity. And in
the presence of the gene CarA, Helicobacter pylori also
affects the processes of systemic inflammation due to
the activation of lipid peroxide oxidation processes and
due to the development of metabolic intoxication [6, 7,
10, 19, 22], disruption of the hemostasis system [3, 28],
leading to the development of atherosclerosis in the fu-
ture (AS) and hypertension [29], and, not excluded, and
T2DM [20]. The obtained data on the influence of H.
pylori infection on the course of the atherosclerotic pro-
cess are focused on several aspects: epidemiological as-
sociation, pathophysiological mechanisms, and the re-
sults of eradication therapy [6,7]. The connection be-
tween HR seropositivity and the course of the
atherosclerotic process has been proven in the presence
of sagA [11, 26, 28]. One of the most immunogenic an-
tigens of HR is its HSP, which belongs to the family of
bacterial Gro-EL proteins and has wide cross-reactivity
both with other bacterial Gro-EL (in particular, myco-
bacterial) and with human HSP65 [5, 9, 15, 17] . This
fact is of considerable importance, since the possibility
of AS induction by HSP65 immunization [17, 27] and
the level of antibodies to HSP65, which correlates with
the degree of risk of vascular events [28] and can react
with antigens of the atherosclerotic vascular wall [15],
have been proven. ], which is also an intermediate link
between H. pylori infection and the subsequent devel-
opment of cardiovascular pathology [18]. Another di-
rection of research within the scope of the search for
possible mechanisms of H. rylori infection interference
in the course of the atherosclerotic process is to identify
the effect of Helicobacter infection on the exchange of
biologically active substances, in particular, on the syn-
thesis of nitrogen monoxide (NO) in the endothelium,
which is a regulator of hemostasis and vascular tone
[11, 18, 27]. The relationship between HP infection and

pancreatic diseases remains unclear. The effect of this
microorganism on the development of pancreatitis and
diabetes mellitus 2 has been revealed, but studies on the
spread of helicobacter infection in patients with diabe-
tes mellitus are ambiguous.

Conclusion. Due to the high prevalence of the dis-
ease, the complicated course and the possibility of re-
lapses, peptic ulcer of the duodenum in combination
with type 2 diabetes is an important medical and social
problem. Advances in medicine over the last decades
make it possible to introduce new classes of drugs into
practice, which have changed the strategy of treating
peptic ulcer of the duodenum, taking into account the
presence of concomitant pathology and the toxigenicity
of H. rylori strains and contribute to improving the pa-
tient's quality of life.
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AHoOTaNis

VY cTaTTi BUCBITJICHO JIIKYBaJIbHI BIACTHBOCTI JIUCTS 1 COKY ajoe, IO MICTATh Y CBOEMY CKJIAJl BiTaMiHH,
dbepmenTH, HITOHITUIN, CMOJUCTI PESIYOBHHM, CITiIH ehipHUX Maces, a TAKOXK aHTPArJIUKO3UIH (aJIOMH, HATAJIO1H,
pabapOepoH, TOMOHATAJIOIH, eMOIH). Y CKIIaJi JUCTA ajJoe BUABICHO BUCOKHU BMICTE KalbIlifo, 0apito, CeeHy,
CTPOHIIIO, JITiI0 1 6opy. B Gepe3oBuX OpyHbKAX MICTUTHCS eipHI Macia, CMOJNUCTI PEUYOBHHH, (IIABOHOINH,
CaTIOHIHM, CECKBITEpPIICHOBI JITAKTOHH, (DITOHIMIH, BiTAMIHU, aCKOPOIHOBI KUCIIOTH, KapOTHH, (hI1aBOHOIIH, HIKO-
THUHOBY KHUCJIOTY, TyOHJIbHI PEYOBHHH, TTIKO3UAN. A TAKOK - MiHEpaJibHI PEYOBHHH (HATpPil, MarHii, aloMiHiH,
3aJ1i30, CTPOHIIIN, KpEMHI, TUTaH, Oapiii, MapraHells, HikeJb, Kajbllii, MiIb, IUPKOHIH, Kaii, hochop.

BucnoBok. Ockiibku anoe Ta Oepe30Bi OPYHbKH MalOTh BEIUKHHA CHEKTp JIIKyBaJbHUX BIACTHUBOCTEH, a
came, KOBUOTIHHY, IPOTH3aNallbHy, aHTHCEITUYHY, IPOTHOIIKOBY, Ta OJIHOYACHO MOCHIIIOE CEKPELIil0 TPABHUX
3aJ103, IOKpAIIly€ alleTUT 1 TPaBJIeHHs, aHTHOAKTepiaNbHa BIACTUBICTh BITHOCHO CTa(iIOKOKIB, CTPENTOKOKIB, JH-
(hrepiiiHOi, YepeBHOTU(O3HOT i AU3ECHTEPIHHOI MaTHYOK, TO3BOJISIE BCTAHOBUTH IX BIUTHB HA IEpeOir menTHIHOL
BHPA3KH IUTyHKA Ta JBAHAIISITHAIANO] KUIIKA y TTOETHAHI 3 apTepiallbHOIO TINMEePTEeH3I€I0 Ta IYKPOBUM J1iadeToM
TUITY 2.

Abstract

The article highlights the healing properties of aloe leaves and juice, which contain vitamins, enzymes, phy-
toncides, resinous substances, traces of essential oils, as well as anthraglycosides (aloin, nataloin, rhubarberon,
homonataloin, emodin). A high content of calcium, barium, selenium, strontium, lithium and boron was found in
the composition of aloe leaves. Birch buds contain essential oils, resinous substances, flavonoids, saponins, ses-
quiterpene lactones, phytoncides, vitamins, ascorbic acids, carotene, flavonoids, nicotinic acid, tannins, glyco-
sides. And also - minerals (sodium, magnesium, aluminum, iron, strontium, silicon, titanium, barium, manganese,
nickel, calcium, copper, zirconium, potassium, phosphorus.

Conclusion. Since aloe and birch buds have a wide range of medicinal properties, namely, choleretic, anti-
inflammatory, antiseptic, anti-burn, and at the same time enhance the secretion of digestive glands, improve appe-
tite and digestion, antibacterial property against staphylococci, streptococci, diphtheria, typhoid and dysentery
bacilli, allows to establish their effect on the course of peptic ulcer of the stomach and of the duodenum in combi-
nation with arterial hypertension and type 2 diabetes.

KaiouoBi ciioBa: anoe, 6epe3oBi OpyHbKH, IIENTHYHA BUPa3Ka, IUTYHOK, JBaHAUATHIIANA KUIIKa, apTepia-
JIbHA TiNepTeHs3is, IyKpoBHi aiader.

Keywords: aloe, birch buds, peptic ulcer, stomach, duodenum, arterial hypertension, diabetes.

Relevance of the topic. As you know, peptic ulcer  gastroenterology. [1,3]. And the influence of H. Pylori,
(PE) is one of the most common diseases in modern  as the main pathogen, has been proven long ago and
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convincingly. However, over time, there have been re-
ports about the immune defense of the host organism,
which, together with the factors of the stomach envi-
ronment, create a high rate of genomic variability of H.
pylori [2,5], which contributes to the active evolution
of the pathogen and its adaptation to its host. Increased
HR variability (genes cagA and vacA) leads to the de-
velopment of the most serious diseases of the stomach
and PPD: atrophic gastritis, peptic ulcer disease, and
stomach cancer.

Since ancient times, people have known that wa-
tercress has a lot of medicinal properties. This plant is
very often used in folk medicine. The roots of the plant
contain a lot of essential oil, tannins, alkaloid and gly-
coside acorin, calamine. Its leaves also contain many
tannins and essential oils. This oil consists of a mixture
of terpenes and sesquiterpenes, azarylaldehydes, which
provides a specific smell. And in the rhizome of the
flatbread there is a small amount of fragrant soap, vita-
mins, protein, starch and minerals. A decoction of this
plant can be taken to treat stomach aches. The roots
have an effect that increases appetite, perfectly im-
proves digestion, and strengthens the reflex separation
of all gastric juice. Today, marsh wort is used in folk
medicine as a good remedy for the treatment of peptic
ulcers[4,6].

The purpose of the study is the effect of phytorem-
edies (leaves and juice of aloe and birch buds) on the
condition of the mucous membrane of the stomach and
duodenum in patients with peptic ulcer with hyperten-
sion and type 2 diabetes

Research materials. All patients received inpatient
treatment in the gastroenterology department of Cher-
nivtsi Regional Clinical Hospital in 2013-2016. Diag-
nostics was carried out in accordance with the National
recommendations of the Unified clinical protocol of
primary, emergency and secondary (specialized) medi-
cal care for patients with PVS and DPK in adults, ap-
proved by the order of the Ministry of Health of
Ukraine No. 613 of the Ministry of Health of Ukraine
dated September 3, 2014. Determination of the stage
and degree of arterial hypertension (AH) was carried
out according to the criteria recommended in 2013 by
the European Society of Hypertension (ESH) / Euro-
pean Society of Cardiology (ESC). The diagnosis of
type 2 diabetes was established according to WHO
standards 2006/2011 (HbAlc> 6.5%, fasting plasma
glucose > 7.0 mmol/l, postprandial glycemia after 2
hours > 11.0 mmol/1).

Diagnosis was carried out in accordance with the
National recommendations of the Unified clinical pro-
tocol of primary, emergency and secondary (special-
ized) medical care for patients with PVS and DPK in
adults, approved by the order.

Research results. Aloe leaves and juice contain
vitamins, enzymes, phytoncides, resinous substances,
traces of essential oils, as well as anthraglycosides (al-
oin, nataloin, rhubarberon, homonataloin, emodin).
Calcium (79.1 mg/g) is the most abundant among mac-
ronutrients in leaves, and barium (14.90 ng/g), sele-
nium (11.90 pg/g), and strontium (17.64 pg/g) are
among micronutrients. but especially a lot of lithium
(162.00 pg / g) and boron (94.00 pg / g). Medicinal

properties of aloe vera: choleretic, increases the secre-
tion of digestive glands, improves appetite and diges-
tion, anti-inflammatory, anti-burn, antibacterial against
staphylococci, streptococci, diphtheria, typhoid and
dysentery bacilli. Aloe vera juice and extract are widely
used for the treatment of gastrointestinal diseases, such
as: gastritis and ulcers of the stomach and duodenum,
constipation[6,7].

Nowadays, birch is an integral element of the land-
scaping of our cities and villages and is widely used in
the practice of a doctor. Birch buds contain 3-5.5% of
essential oils, resinous substances, flavonoids, sapo-
nins, sesquiterpene lactones, phytoncides, vitamins.
Birch leaves are rich in essential oils (0.05-0.8%), sap-
onins (3.2%), ascorbic acid (2.8%), resinous sub-
stances, carotene, flavonoids, nicotinic acid, tannins,
glycosides. The most healing in birch is birch sap,
which contains a unique set of useful components -
sugar (1-4%), minerals (sodium, magnesium, alumi-
num, iron, strontium, silicon, titanium, barium, manga-
nese, nickel, calcium, copper, zirconium, potassium,
phosphorus). The most effective infusions and decoc-
tions of birch buds are diuretic, choleretic and antisep-
tic. Application in the treatment of atherosclerosis,
edema of cardiac etiology, anemia, giardiasis, tracheitis
and other diseases. Recipe for tincture for stomach ul-
cers[1,8,9].

Take 50 g of birch buds and pour them with 0.5 |
of alcohol, infuse the buds, shaking occasionally, for 3
weeks in a dark place. Then strain the infusion and take
20 drops three times a day 20 minutes before meals.
Birch raw materials are used in the production of acti-
vated carbon "Carbolene", which effectively absorbs
bacterial toxins and poisons, which is used in dysen-
tery, flatulence, spasms, dyspepsia, increased acidity,
allergies, atherosclerosis. [1,2,3,10,11,12].

It is known that every year the comorbidity of pa-
thologies occurs more often and, according to the re-
sults of a study by D. Campbell-Scherer (2010), is up to
69% in young people, up to 93% in middle-aged pa-
tients, and up to 98% in elderly patients. However, the
number of multimorbid conditions is also increasing
and reaches up to 10% or more among patients of the
youth period and up to 80% - among patients of elderly
and senile age. Taking into account the identified met-
abolic disorders (changes in lipid metabolism, glucose,
etc.), which are risk factors for the development of en-
dothelial dysfunction [5,13,16,17] and an early prog-
nostic sign in middle-aged people lead to an increase
in arterial pressure, the development of peptic ulcer of
the stomach and duodenum, diabetes. The combination
of pathologies in patients with hypertension increases
the mortality by 2.5-3 times and with type 2 diabetes
mellitus by 4 times compared to the total number of the
population. However, the combination of PVS and
DPC with hypertension and type 2 diabetes, which are
pathogenetically related and mutually burdened, com-
plicate the diagnosis and treatment of diseases
[14,18,20].

In the structure of PVS and DPK, HR-associated
forms remain dominant and make up from 70 to 88% of
this pathology [3,17,18], the high virulence of which is
determined by genes cagA, vacA, uceA, babA. Interest-
ing in this aspect is the presence of toxigenic strains
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CagA, VacA, which are associated with the develop-
ment of atrophic gastritis, peptic ulcer, stomach can-
cer, etc. [5,15,16,17,20]. Their influence leads to dis-
ruption of gastrointestinal hormones, leptin and
ghrelin, glycosylated hemoglobin, which plays a major
role in the development of metabolic disorders [11, 14,
19, 20].

Conclusion. Since aloe and birch buds have a
wide range of medicinal properties, namely, choleretic,
anti-inflammatory, antiseptic, anti-burn, and at the
same time enhance the secretion of digestive glands,
improve appetite and digestion, antibacterial property
against staphylococci, streptococci, diphtheria, ty-
phoid and of dysentery bacilli, allows establishing their
influence on the course of peptic ulcer of the stomach
and duodenum in combination with arterial hyperten-
sion and type 2 diabetes.
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With advancements in Artificial Intelligence (Al) and its increasing integration into educational technologies,
there is a need to evaluate the specific impacts on language proficiency. This study examines the effectiveness of
Al chatbots, particularly ChatGPT4, in improving speaking skills among students in an academic lyceum setting.
It aims to provide empirical evidence on the potential of Al chatbots to enhance language education by making it
more interactive, engaging, and efficient. Using qualitative methods, including detailed surveys and direct obser-
vation, the study explores how Al chatbots can serve as personalized learning assistants, offering tailored feedback
and interactive communication exercises. Key findings indicate significant improvements in vocabulary acquisi-
tion and speaking confidence, though challenges such as connectivity issues and feedback effectiveness were

noted.

Keywords: Artificial intelligence (Al), Al chatbots, Al Chat GPT, speaking proficiency, technology in lan-

guage acquisition.

Introduction

In recent years, the integration of Al technology
into language learning environments has shown prom-
ising results in enhancing students’ language skills, par-
ticularly in speaking through authentic contextual
learning. Authentic contexts, crucial for language ac-
quisition, provide learners with real-life scenarios that
engage and challenge them, enhancing their language
skills in practical situations [1]. Traditional Al-
powered chatbots have become key in promoting such
learning, offering conversational practice in supportive
and immersive settings [2]. However, the effectiveness
of these Al tools among specific groups, such as Uzbek
learners of English, has not been thoroughly investi-
gated.

This study aims to evaluate the effectiveness of Al
chatbots, especially ChatGPT4, in enhancing the speak-
ing skills of academic lyceum students. Unlike tradi-
tional methods that may not offer consistent interactive
opportunities, Al chatbots provide extensive practice in
speaking, immediate feedback, and personalized lan-
guage learning experiences [3]. These features are par-
ticularly beneficial for academic lyceum students who
require intensive preparation for standard examinations
(IELTS, National CEFR) and value direct and immedi-
ate feedback to improve their language proficiency.

By exploring these areas, the study seeks to
deepen our understanding of AI’s potential in language
learning and to identify effective strategies to enhance
speaking skills among learners. The study focuses on
the nuances of Al ChatGPT technologies for improving
speaking, aiming to illustrate how such tools can be in-
tegrated effectively to support and enhance language
learning outcomes. The research question is:

How effective are Al chatbots, specifically
ChatGPT4, in enhancing the speaking skills of lyceum
students?

Recent studies have shown that Al chatbots are
playing an increasingly significant role in language ed-

ucation, with their use expanding across various educa-
tional settings. Employing chatbots to strengthen
speaking skills can lead to noticeable improvements in
fluency and vocabulary growth [3]. There are two types
of chatbots based on how they work: text-based and
voice-enabled. Voice-enabled chatbots have been sug-
gested as a useful tool for learning and practicing sec-
ond language (L2) speaking skills [3]. Additionally, L2
learners often prefer chatbots over human partners be-
cause they are afraid of making mistakes or seeming
less capable when talking to humans [4].

With advancements in Artificial Intelligence (Al),
Machine Learning (ML), Natural Language Processing
(NLP), and Deep Learning, developers are now creat-
ing more sophisticated humanoid chatbots. While these
chatbots don’t claim to have comprehensive
knowledge, they aim to mimic realistic human interac-
tions [5]. According to Wu & Yu (2024), Al chatbots
have a more significant impact on higher education stu-
dents than on primary and secondary learners. Short in-
terventions lead to better learning outcomes than longer
ones, likely due to the novelty effect of Al chatbots,
which tends to diminish over time [6]. To improve ef-
fectiveness, future designs should include human-like
avatars, gamification, and emotional intelligence fea-
tures.

A study by Han demonstrated that Alexa, a widely-
used voice-enabled chatbot, can enhance students’
speaking abilities by engaging them in conversational
practice. This research found that chatbot-facilitated
learning notably improved students’ pronunciation and
fluency in the language [7]. Additionally, feedback
from post-experiment questionnaires revealed that inte-
grating such technology increased students’ enthusiasm
and mativation for learning. The sentence needs a slight
correction for grammatical accuracy. Similarly, along
with Alexa, Google Assistant has also been shown to
positively affect students’ language skills. Research in-
dicated that students experienced reduced embarrass-
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ment and anxiety while practicing with chatbots. More-
over, chatbots have been found to support self-directed
learning of foreign languages in environments where
native speakers may be unavailable [4]; [7].

While general chatbots can be appealing, research
has indicated that they might not be as effective for sec-
ond language (L2) learners due to their inability to meet
specific learning needs [4]. Consequently, when de-
signing a chatbot for language learning, several factors
need to be considered, including the potential for lan-
guage learning, the suitability for learners, and the au-
thenticity of the content [4]. The potential for language
learning should encompass elements such as interac-
tional modification and a focus on relevant tasks. The
suitability for learners should evaluate aspects like lan-
guage proficiency, age, learning styles, and individual
traits. Finally, the authenticity criterion requires that the
chatbot content’s reflection of real-world tasks that
learners are likely to face, enhancing the overall learn-
ing experience.

This study assessed the effectiveness of
ChatGPT4 in enhancing speaking skills among aca-
demic lyceum students over a one-week period using

qualitative data. Thirty students, aged 16-17 with pre-
intermediate English proficiency, participated using
ChatGPT version 4. Participants’ use of ChatGPT was
monitored through screen recordings and twice-weekly
interviews, capturing their interactions and reflections.
Qualitative data, including screen photos, interviews
and the survey (Appendix 1) with open-ended and mul-
tiple-choice questions, were analyzed to assess the
chatbot’s impact.

The post-survey questionnaires offered insights
into students’ experiences and perceptions. Most stu-
dents (63.3%) utilized ChatGPT for vocabulary build-
ing and conversational practice (53.3%), followed by
pronunciation guidance (43.3%) and grammar practice
(23.3%) (Chart 1). Regarding their interest in learning
speaking skills with ChatGPT compared to traditional
methods the majority of students, 63%, find learning
with ChatGPT more interesting. Conversely, 26.7% of
the students find it less interesting. Additionally, 10%
of the students feel that learning with ChatGPT is the
same as traditional methods.

In what ways have you used ChatGPT for improving your speaking skills?

30 responses

Conversational practice 16 (563.3%)
Vocabulary building 19 (63.3%)
Grammar practice 7 (23.3%)
Pronunciation guidance 13 (43.3%)
1(3.3%)
| don't use it for these purposes 1(3.3%)
0 5 10 15 20
Chart 1

How do you feel about learning speaking skills with ChatGPT compared to traditional ways?

30 responses

N

@ | find it much less interesting with
ChatGPT.

@ | find it a bit less interesting with
ChatGPT.

It feels the same to me.

@ | find it a bit more interesting with
ChatGPT.

® | find it much more interesting with
ChatGPT.

Chart 2
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Despite the advantages, some challenges were
identified. Internet connection problems often inter-
rupted the flow of conversations, hindering consistent
practice. Additionally, some students struggled with
mispronunciations and frequent errors. Moreover,
while ChatGPT provided immediate feedback, it was
not always effective in correcting these issues, leading
to frustration and repeated mistakes.

Daniel said, “Sometimes ChatGPT doesn’t under-
stand me though.”

Long pauses during interactions with ChatGPT
also disrupted the natural rhythm of conversation, mak-
ing practice sessions less engaging and effective. Not
all students benefited equally from using ChatGPT.
Some students who initially showed great interest did
not see significant improvement in their performance.
This suggests that while ChatGPT can be a powerful
tool, it may not be sufficient on its own to address the
needs of all learners, especially those requiring more
fundamental support and motivation.

This study contributes to the growing body of lit-
erature on Al in education by demonstrating the effec-
tive use of ChatGPT in improving language skills. It
also highlights critical areas for future development,
ensuring that Al tools like ChatGPT can more effec-
tively meet the diverse needs of language learners
around the world.

Conclusion. In conclusion, using ChatGPT in our
speaking classes significantly enhanced students’
speaking skills by offering rapid vocabulary acquisi-
tion, boosting confidence, providing personalized prac-
tice opportunities, delivering immediate feedback, and
exposing students to native-like speech. However, chal-
lenges such as connectivity issues, difficulties with
mispronunciations and errors, long pauses, and varying
levels of effectiveness among students highlight the
need for a balanced approach that combines technology
with traditional teaching methods to support all learners
effectively.
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Abstract

The field of English Language Teaching (ELT) has witnessed significant advancements in grammar instruc-
tion, driven by innovative pedagogical approaches that enhance learner engagement and understanding. This arti-
cle explores three prominent methods: Task-Based Learning (TBL), Technology-Enhanced Instruction, and In-
quiry-Based Learning.

Task-Based Learning emphasizes the use of meaningful tasks as a vehicle for language acquisition, encour-
aging students to focus on language form through contextualized scenarios. This approach fosters authentic inter-
action and communication, allowing learners to use grammar in practical situations instead of isolated drills. By
completing tasks that mirror real-life language use, students not only grasp grammatical structures more effectively
but also develop essential skills such as critical thinking and collaboration.

Technology-Enhanced Instruction leverages digital tools and resources to create interactive and immersive
learning experiences. Online platforms, language learning apps, and multimedia resources offer dynamic ways to
present grammar concepts. By incorporating gamification and adaptive learning technologies, educators can cater
to diverse learning styles and levels. These tools facilitate instant feedback and self-paced learning, empowering
students to take control of their grammar acquisition journey while making the process more engaging.

Inquiry-Based Learning prioritizes students’ natural curiosity, encouraging them to explore and question lan-
guage rules and patterns. This approach shifts the focus from rote memorization to critical analysis, as students
investigate grammar through discussions, research, and collaborative projects. By fostering an inquiry mindset,
learners become active participants in their education, developing deeper comprehension of grammatical concepts

and an appreciation for the complexities of language.

Keywords: grammar, learning, communication, tasks, interactive, online platforms, sentence structure, crit-

ical thinking, approaches.

Introduction

In English Language Teaching (ELT), traditional
grammar instruction often relies on rote memorization
and prescriptive practices, leading to limited student
engagement and comprehension. Innovative ap-
proaches to grammar instruction focus on integrating
communicative methods, technology, and contextual-
ized learning to improve students’ understanding and
usage of grammar. By shifting the focus from decon-
textualized rules to meaningful interactions, educators
can foster a more dynamic and engaging learning envi-
ronment. This paper explores three innovative ap-
proaches—task-based learning, technology-enhanced
instruction, and inquiry-based learning—that not only
enhance grammar acquisition but also empower stu-
dents to use grammatical structures more confidently
and effectively in real-life communication.

Task-Based Learning

Task-based learning (TBL) emphasizes the use of
authentic tasks to teach grammar in a meaningful con-
text. Instead of presenting isolated grammatical rules,
this approach involves students engaging in real-life
tasks that require them to use grammar dynamically.
For instance, rather than simply learning the past tense
through drills, students might plan a trip and share their
experiences in small groups. This method promotes ac-
tive learning and encourages students to apply gram-
matical structures in context, thereby enhancing their

retention and understanding. Additionally, TBL fosters
collaboration and communication among students,
making grammar instruction not just a mechanical pro-
cess but a more interactive and engaging experience.

Task-based learning (TBL) has emerged as an ef-
fective approach to teaching grammar, emphasizing the
importance of meaningful communication and real-
world application. Unlike traditional methods that often
prioritize rote memorization of rules and forms, [1,273]
TBL centers around the use of authentic tasks that re-
quire students to use grammatical structures in context.
This shift from a form-focused to a meaning-focused
approach is instrumental in enhancing students’ under-
standing and retention of grammar.

In TBL, learners engage in tasks that mimic real-
life situations, such as planning a vacation, conducting
an interview, or solving a problem collaboratively. For
instance, students might be asked to create a presenta-
tion about their favorite hobby, requiring them to utilize
the present simple and continuous tenses. This context
not only makes the grammar more relevant but also en-
courages students to experiment with language in a safe
environment. By using grammar structures to complete
a task, learners can immediately see the practical appli-
cation of grammar rules, which facilitates deeper un-
derstanding and retention.

Additionally, TBL promotes collaboration and
communication among students. Working in pairs or
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small groups enhances peer interaction, allowing learn-
ers to negotiate meaning and provide each other with
feedback. This social aspect of learning reinforces
grammatical concepts through discussion and shared
problem-solving. Moreover, the focus on completing
tasks encourages learners to prioritize fluency over ac-
curacy initially, reducing anxiety and increasing confi-
dence when using English. [2, 57]

In summary, task-based learning -effectively
teaches grammar by embedding it within meaningful
contexts. By engaging students in practical tasks, TBL
fosters an active learning environment where grammar
is not just an isolated set of rules to memorize, but a
vital component of effective communication. This ap-
proach not only enhances grammatical proficiency but
also equips learners with the confidence and skills nec-
essary for real-life language use.

Technology-Enhanced Instruction

The integration of technology into grammar in-
struction offers innovative ways to engage learners and
provide immediate feedback. Tools such as language
learning apps, interactive online exercises, and gram-
mar-checking software can make grammar practice
more interactive and enjoyable. For example, platforms
like Quizzes or Kahoot! Can be used to create fun, com-
petitive exercises that reinforce grammar concepts.
[4,81]Additionally, technology enables personalized
learning, allowing students to progress at their own
pace. Online forums and discussion boards can also en-
courage peer interaction, where students can practice
their grammar skills in written communication. By lev-
eraging technology, educators can create a more vibrant
and responsive grammar classroom that caters to the di-
verse needs of students.

Integrating technology into grammar instruction
can make learning more engaging, interactive, and ef-
fective. Here are several examples using technology to
teach grammar concepts:[5, 61]

1. Interactive Grammar Websites: Platforms like
Grammarly, ProWritingAid, and NoRedInk offer inter-
active exercises that help students practice grammar
rules, receive instant feedback, and learn from their
mistakes. These tools allow students to edit and im-
prove their writing while understanding grammar in
context.

2. Gamification: Websites like Kahoot!, Quizizz,
and Quizlet allow educators to create grammar-focused
quizzes and games that students can play individually
or in teams. These platforms use competitive elements
to make grammar practice fun. For example, a Kahoot!
Quiz on verb tenses can encourage students to engage
with the material actively.

3. Educational Apps: Apps like Duolingo and
Babbel offer grammar practice as part of their language
learning modules. These apps often present grammar
rules in a fun, gamified manner, allowing learners to
practice at their own pace through interactive activities.

4. Video Tutorials: Platforms like YouTube host
countless channels dedicated to teaching grammar.
Teachers can assign relevant videos to supplement
classroom instruction. For instance, an informative
video on the difference between “who” and “whom”
can provide a clear explanation that students can revisit
as needed.

5. Blogs and Writing Platforms: Tools like Edub-
logs or Google Docs enable students to write and re-
ceive peer feedback online. Teachers can create
prompts focused on specific grammar points, allowing
students to practice writing while also focusing on
grammatical accuracy.

6. Grammar Check Tools: Incorporating tools like
Microsoft Word’s Editor or Google Docs’ built-in
grammar checker can help students self-assess their
writing. As students draft their work, they can learn
from the corrections suggested by these tools.

7. Virtual Classrooms: Online platforms like
Zoom or Microsoft Teams allow for breakout rooms
where students can engage in grammar drills or peer-
teaching sessions. This setup fosters collaborative
learning, where students can practice grammar in dis-
cussion and conversation.

8. Social Media: Teachers can leverage platforms
like Twitter or Instagram for creative grammar chal-
lenges, such as writing sentences with a specific gram-
matical structure using a designated hashtag or sharing
“grammar tips of the day” with their peers.

By utilizing these technological tools and plat-
forms, educators can create a dynamic and engaging
grammar learning environment that encourages stu-
dents to explore, practice, and apply grammatical con-
cepts in varied contexts.

Inquiry-Based Learning

Inquiry-based learning (IBL) encourages students
to explore grammatical concepts through questioning
and investigation. This approach positions students as
active participants in their learning process, prompting
them to discover grammatical rules and patterns on
their own. For instance, teachers can present students
with sentences that contain grammar errors or varia-
tions and ask them to analyze and correct these exam-
ples collaboratively. This encourages critical thinking
and drives engagement, as students become invested in
finding solutions. By fostering a sense of curiosity and
ownership over their learning, inquiry-based ap-
proaches not only improve grammatical understanding
but also enhance learners’ overall language compe-
tence, equipping them with the skills needed for effec-
tive communication. [3, 49]

Inquiry-based learning (IBL) can effectively en-
gage students in exploring grammatical concepts
through questioning and investigation. Here are some
examples of implementing IBL to teach grammar:

1. Questioning the Rules of Grammar

- Activity: Begin with a complex sentence that
contains multiple grammatical constructs. Present stu-
dents with a question: “What makes this sentence gram-
matically correct?”

- Investigation:

- Students work in pairs or small groups to analyze
the sentence, identify clauses, parts of speech, and
punctuation.

- They formulate their hypotheses about what rules
apply and collaboratively investigate grammar rules us-
ing grammar reference books or online resources.

- Each group presents their findings, discussing
variations or exceptions to the rules they discovered.

2. Exploring Sentence Structure
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- Activity: Pose the question, “How can changing
the structure of a sentence affect its meaning?”

- Investigation:

- Provide students with a short text or some sen-
tences on a topic (e.g., “The dog chased the cat” vs.
“The cat was chased by the dog”).

- Students can investigate different sentence struc-
tures, rewriting the sentences using passive voice, var-
ying lengths, or creating compound sentences.

- Each group shares their rewritten sentences and
discusses how the structure impacts clarity and empha-
sis.

3. Verb Tense Investigation

- Activity: Start with the question, “How do dif-
ferent verb tenses change the meaning of a sentence?”

- Investigation:

- Provide scenarios or prompts, asking students to
write a short paragraph about a past event using differ-
ent verb tenses.

- Students then create a timeline, mapping out
past, present, and future occurrences of their described
event using the appropriate tenses.

- Groups can share their timelines and discuss how
the choice of tense affects the perception of time and
action.

4. Grammar in Context

- Activity: Pose the question, “How does grammar
function differently in spoken vs. written language?”

- Investigation:

- Have students collect examples from spoken lan-
guage (like transcripts of conversations, podcasts, or in-
terviews) and written language (like articles, essays, or
creative writing).

- Students analyze the grammatical structures used
in each context and investigate stylistic choices, such as
informal contractions in speech versus formal grammar
in writing.

- In groups, they can present their findings, offer-
ing insights into how formality affects grammar and
sentence construction.

5. Punctuation Exploration

- Activity: Ask students, “How does punctuation
alter the meaning of a sentence?”

- Investigation:

- Provide sentences that have ambiguous mean-
ings based on punctuation (e.g., “Let’s eat, Grandma!”
vs. “Let’s eat Grandma!”).

- Groups explore different punctuation marks and
their respective rules, rewriting sentences to alter mean-
ing through punctuation changes.

- Each group shares examples of sentences where
punctuation made a significant impact on meaning,
leading to discussions about clarity and miscommuni-
cation.

6. Peer Review and Collaboration

- Activity: Invite students to ask, “How can peer
feedback improve grammatical accuracy?”

- Investigation:

- Have students exchange drafts of their writing
pieces, focusing on grammar.

- Using guiding questions, such as “Did the writer
use subject-verb agreement correctly?” or “Are the pro-
nouns clear and correctly placed?” groups review each
other’s work.

- They revise their writing based on peer feedback
and reflect on how the review process helped them un-
derstand and apply grammar rules more effectively.

7. Grammar Field Trip

- Activity: Pose the question, “How do we see
grammar in the world around us?”

- Investigation:

- Organize a field trip where students document
examples of grammar they observe in real-world con-
texts (e.g., signs, advertisements, menus).

- Once back in class, students can create presenta-
tions or collages analyzing the grammatical choices
they encountered, discussing why certain forms were
used in specific contexts and the impact on audience
reception.

By using IBL approaches, students are empow-
ered to take charge of their learning. They engage
deeply with grammar concepts, develop critical think-
ing skills, and enhance their ability to communicate ef-
fectively.

In conclusion, integrating TBL, technology, and
inquiry-based methodologies represents a paradigm
shift in grammar instruction within ELT. These innova-
tive approaches not only enhance learners’ grammatical
proficiency but also cultivate essential skills that are
crucial in navigating the complexities of language use
in real-world contexts.
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The article discusses the main pedagogical conditions that contribute to the professional and personal devel-
opment of students. The main conditions discussed are the use of personality-oriented teaching technologies, the
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One of the main tasks facing the education system
in the era of globalization is the formation of competi-
tive, competent, professionally trained specialists. The
formation of professional and personal qualities of stu-
dents is one of the most important tasks not only of ed-
ucational institutions, but also of society as a whole.
The development of professional and personal qualities
of students at the university ensures their success in the
future labor market. In this direction, the importance of
pedagogical conditions that contribute to the improve-
ment of personal qualities, the development of values
and abilities of students increases. To implement any
pedagogical phenomenon in any educational process, it
is necessary to create a certain set of conditions. Before
defining the main pedagogical conditions for the pro-
fessional and personal development of students, first of
all, let us analyze the concept of "pedagogical condi-
tions". In pedagogy, "conditions” are defined as factors
on which the effectiveness of the functioning of the
pedagogical system depends [1].

In pedagogical research, the concept of a contract
is considered as factors, situations, and measures that
determine the effective functioning and development of
the pedagogical system. The methodological analysis
of pedagogical conditions is reflected in the work of Y.
K. Babansky, V. I. Andreev, N.Y. Postalyuk and others.
Under the pedagogical condition, Y. K. Babansky un-
derstands a situation when the components of the edu-
cational process interact with each other and create an
opportunity for teachers to work productively, manage
the educational process, and for students to work suc-
cessfully [2].

Domestic and foreign scientists have studied vari-
ous aspects of this process and prepared a number of
recommendations aimed at improving the professional
and personal development of students. In this regard, it
is possible to identify several pedagogical conditions

for the professional and personal development of stu-
dents:

The use of technologies of personality-oriented
learning. Personality-oriented learning is an effective
method aimed at taking into account the individual abil-
ities, interests and developmental characteristics of
each student. For example, each student may have their
own learning style: one understands visual material bet-
ter, while others absorb information faster with the help
of practical tasks. The use of such teaching methods
helps to increase students' interest in classes and de-
velop their creative potential. The works of the Russian
scientist, Doctor of Psychology K. B. Zharylbaev
widely examine the relationship in the field of person-
ality development and education. He emphasized that
the main goal of the education system is not only for
students to gain knowledge, but also to improve their
professional and personal qualities [3].

Foreign scientists are also studying the importance
of personality-oriented learning. For example, the
American researcher J. Dewey proved the need to cre-
ate favorable conditions for the self-development of the
individual, that his active participation in the educa-
tional process increases the effectiveness of the educa-
tional process. In his opinion, education should be
aimed at developing the individual interests and crea-
tive potential of each student [4].

Formation of professional values and ethical
standards. Professional values and ethical standards
determine the responsibility, honesty and diligence of
students as future specialists. Kazakh scientist Ab-
digapparova A. E. shows the importance of teaching
ethical standards in the formation of professional and
personal qualities of students. In his works, the main
pedagogical task is considered to be the assimilation of
professional moral values by students in the educa-
tional process [5]. E. Shane studied the influence of
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professional ethics on personal values. In his opinion,
ethical values and standards develop students' ability to
make decisions based on moral responsibility and in-
tegrity in a professional environment [6].

To form professional values and ethical standards,
special courses and trainings can be held in an educa-
tional institution. This teaches students to be prepared
for various moral dilemmas. For example, future edu-
cational psychologists are taught such important values
as maintaining confidentiality when working with a cli-
ent.

Development of practical skills. An important
place in the professional development of students at
universities is occupied by the development of practical
skills. In order to develop students' ability to apply the
acquired knowledge in practice, special attention must
be paid to professional practice in an educational insti-
tution. In her research, the teacher, specialist in the field
of education and scientist Kudaibergenova M. Zh. em-
phasizes the importance of practical skills in preparing
students for their future profession. She emphasizes the
need to ensure consistency between theory and practice
in the educational process. In addition, she puts forward
the need to improve students' professional skills by ap-
plying their knowledge in practice [7].

Theory and practice are closely linked in the dual
education system of Germany. In addition to studying
within this system, students work at production sites
every semester to gain professional experience. As a re-
sult, they, along with a diploma, gain the necessary ex-
perience, which gives a great advantage when finding a
job.

American psychologist, scientist D. Kolb in his re-
search examines the effectiveness of learning based on
experience, and argues that students should not only
theoretically apply knowledge, but also hone their ex-
perience, applying it in practice. According to D. Kolb,
“learning is practice” and students’ gaining profes-
sional experience at universities has a positive effect on
their professional and personal development [8].

Creating a favorable and developing profes-
sional environment. Creating a favorable environment
for the professional development of students contrib-
utes to their improvement as future specialists. In this
environment, students have the opportunity to share
their new ideas and conduct an open dialogue with col-
leagues and teachers. A supportive environment in-
creases students' confidence and promotes the develop-
ment of personal initiatives. In world psychology, in the
theory of socio-cultural development of the Soviet psy-
chologist L. S. Vygotsky, a supportive environment is
considered the most important factor in the develop-
ment of personal qualities of a person. In his opinion,
human abilities develop due to the social environment,
therefore the educational environment should support
and allow students to develop [9]. The motivation the-
ory of the representative of humanistic psychology A.
Maslow reveals the importance of creating a supportive
environment for students. Maslow notes that through a
supportive environment, a person's desire for self-de-
velopment increases, which, in turn, contributes to the
professional and personal development of students
[10].

Development of mentoring and coaching. Men-
toring and coaching play a major role in improving stu-
dents' professional competence. In mentoring pro-
grams, experienced professionals provide students with
guidance, professional advice, and help them define
their professional goals. For example, in many US
higher education institutions, mentoring programs help
students adapt and define professional goals.

One of the scientists who conducted research on
mentoring in Kazakhstani pedagogy is Satpayeva R.K.
She argues that mentoring is a necessary method in a
higher education institution for teaching students to
master professional skills and apply them in practical
practice [11]. Among foreign scientists, T. Scatcher and
B. Parsons studied whether the widespread use of men-
toring and coaching in a professional environment al-
lows students to fully realize their potential and develop
professionally. In their research, mentoring is an effec-
tive pedagogical tool that helps students manage them-
selves and achieve their personal goals [12]. Thus, the
professional and personal development of students at a
university is a complex process that shapes their pro-
fessional qualifications and personal qualities as future
specialists. Research by domestic and foreign scientists
shows the importance of pedagogical conditions in en-
suring the professional and personal development of
students. Through personally oriented training, the for-
mation of professional values and ethical standards, the
development of practical skills, the creation of a favor-
able environment and the development of mentoring, it
is possible to create favorable conditions for the profes-
sional and personal development of students. By effec-
tively using these pedagogical conditions, educational
institutions can ensure that students become competi-
tive and competent specialists in their field. Pedagogi-
cal conditions aimed at the professional and personal
development of students allow them to play an im-
portant role in society in the future.
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The article analyzes the problem of the forced migration of the population of Ukraine, the active phase of
which in the recent history of the country covers the period 2014-2024. A feature of this phenomenon in the life
of Ukrainian society was the wave outflow of the population from the Eastern and Central regions of the country
under the pressure of threats to life and security during the counter-terrorist operation (2014) and as a result of the
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Problem statement. In the modern sense the term
“migration” is the right of any person to change their
temporary or permanent place of residence. Free choice
is correlated with mobility and the search for new life
guidelines for a free individual as required by democ-
racy. The forced migration is a special type of migra-
tion. It involves the relocation of people (both within
the state and beyond its borders) under the pressure of
circumstances of an internal or external nature and for
various reasons. Their objectification creates uncon-
trollable circumstances that pose challenges and threats
to human security and life, and require immediate deci-
sions to change the environment and locality or country
of residence. Modern political and legal practice recog-
nizes three phenomena of migrants.

Refugees are persons living outside their country
and are unable and/or unwilling to return due to risks of
persecution and/or for their lives.

Asylum seekers are people who have filed an offi-
cial request for political asylum in a particular country.
If this request was granted, then in fact they are the
same refugees.

Internally displaced persons (IDPs) or displaced
persons are individuals or groups of individuals who in
order to avoid the consequences of armed conflict, sit-
uations of widespread violence, human rights viola-
tions or natural or man-made disasters, have been
forced or obliged to flee or leave their homes, or places
of habitual residence.

A feature of forced migration is that, in addition to
the above-mentioned characteristics, this process is
greatly influenced by managerial miscalculations and

the indifference of the authorities of many countries to
security conditions in general and socio-economic as-
pects of people’s lives in particular [1, p. 64-66].

The purpose of the article is to reveal the policy
of the Ukrainian state and the European Union coun-
tries regarding forced migration of the population in
times of crises in the modern history of Ukraine and
during the Russian-Ukrainian war.

Analysis of recent researches and publications.
Disclosure of the national specifics of the stated topic
[Forced migration from Ukraine] is based on the regu-
latory framework of state authorities of Ukraine, UN
reports and analytical structures of domestic and for-
eign locations, articles by domestic and foreign authors.

A thorough analysis of the current issues is pro-
vided by Ukrainian authors. The works of such authors
as O. Rovenchak, L. Amdzhadin, O. Malinovska, 1.
Mironyuk, O. Poznyak, A. Atamanov, A. Haidutsky, T.
Bondar, O. Ganyukov, A. Derevko, A. Suprunovsky,
N. Lomonosova, Yu. Kabanets, V. Cherednichenko, K.
Zatulko, E. Libanova, A. Golovko, etc. deserve atten-
tion.

Among western researchers, the works of D. Zu-
khovsky, S. Castles, I. Stalker, R. Hunter and others
should be noted.

One of the author’s successful attempts to look at
this problem comprehensively is the scientific work
(thesis of Doctor of Sciences) O. Ryndzak “Migration
Policy in the System of Integration Processes of
Ukraine” [2].
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Presentation of the main material. In Ukraine
the phenomenon of forced migration has its own pre-
history, development due to the conflict of interests of
the political and economic elite, regional and internal
dynamics regarding socio-economic problems, the di-
rection and regionalization of refugees abroad during
the war of Russia against Ukraine, the peculiarities of
the reaction of the countries of location of Ukrainian
refugees concerning the prospects of their stay, etc. The
multifacetedness and complexity of the specified topic
dictated the need to reflect the specified problems by
revealing a number of issues inherent in modern
Ukrainian society (starting from the 21st century) re-
garding forced migration. Starting from 2014, this issue
has revealed both the commonality of actions of the Eu-
ropean community within the framework of EU policy,
and the own vision of this issue by the national govern-
ments of European countries which runs counter to its
vision by the government of Ukraine.

Thus, the article draws attention to such issues as:
1) the prehistory of forced migration; 2) countries of
residence and problems of emigrants from Ukraine; and
3) Ukrainian strategy for the return of migrants.

1. Background of forced migration.

In the modern history of Ukraine (starting from the
20th century) within its national borders the phenome-
non of resettlement of a large humber of people (na-
tional-ethnic groups) is primarily associated with the
resettlement of Crimean Tatars during the time of 1.
Stalin in the 1940s and 1950s. This act was based on
suspicion of collaborationism of a certain part of the
Crimean Tatars with the German occupation admin-
istration. Another case is related to the Declaration “On
the recognition of repressive acts against peoples sub-
jected to forced resettlement as illegal and criminal and
on ensuring their rights” adopted by the Supreme So-
viet of the USSR on December 14, 1989 which con-
cerned the restoration of civil rights of Bulgarians, Ar-
menians, Greeks and Germans, who also suffered from
suspicion of lack of loyalty to the Soviet government
during the war. Therefore, the act of remigration was a
kind of step by the authorities towards these national
groups regarding their expectations and attitudes.

In the recent history of Ukraine the problem of
forced migration returned in 2014, when an anti-terror-
ist operation was launched in the territory of Luhansk
and Donetsk regions. Article 9 of the Law of Ukraine
“On Temporary Measures for the Period of the Anti-
Terrorist Operation” introduced the concept of “migra-
tion” (immigration and emigration)”, and established
the procedure for the authorities’ actions regarding cat-
egories of migrants [3]. Already in June 2014 more than
18 thousand migrants — IDPs from the areas of the anti-
terrorist operation were registered in Ukraine at the
level of state statistics [4].

On April 15, 2014 the Acting President of
Ukraine, Chairman of the Verkhovna Rada of Ukraine
O. Turchynov signed the Law of Ukraine No. 1207-VII
“On Ensuring the Rights and Freedoms of Citizens and
the Legal Regime on the Temporarily Occupied Terri-
tory of Ukraine” [5]. During this period, many Euro-
pean countries also introduced an urgent abolition of
the visa regime for Ukrainians seeking to travel abroad.

Already in early December 2014, summing up the
situation with forced migration in Ukraine, UNHCR
(the UN Refugee Agency) provided the following fig-
ures:

* 490,046 internally displaced persons (IDPs);

* 229,409 people who voluntarily requested asy-
lum in the Russian Federation;

* 7,363 people who requested asylum in other
countries [the leading country was Poland — 2,043 ap-
plications] [6, p. 1].

In November of the same year, in the Relief Web
(UN) report, these figures were even higher:

* 490,046 IDPs;

* 545,613 refugees [7].

In 2015, according to Relief Web, these figures
were even higher: the number of IDPs was 1,117,748
people, and the number of migrants from Ukraine was
763,632 people [8]. As the expert community notes the
only country within the EU that “truly” got involved in
the work of settling the first wave of emigrants from
Ukraine was Germany. In October 2015 the country’s
government financed the federal project “mobile hous-
ing” within the framework of which the focus was on
mobile homes for Ukrainian refugees. The project was
implemented by direct agreement between the then
President of Ukraine P. Poroshenko and the then Chan-
cellor of Germany A. Merkel [9].

However, as the national expert community testi-
fies after 2015 the problem of internally displaced per-
sons remained out of the attention of officials and poli-
ticians. In fact, in solving their life problems, they
found themselves in a situation of “one on one”. Civil
society was silent, and the national media were silent as
well [10]. The echo of such inaction of the Ukrainian
authorities regarding the social adaptation of internally
displaced persons, in particular, and the phenomenon of
emigration in the life of the country in general, made
itself felt with the beginning of the Russian Federa-
tion’s military actions on the territory of Ukraine on
February 24, 2022. Its (echo) deep meaning reflected
the familiar “natural egocentrism” of a person in ex-
treme conditions, which called for believing only in
oneself and in one’s capabilities. In addition, for many
migrants it was based on the already acquired experi-
ence of life abroad which is an important factor in inte-
gration into another cultural and economic space.

Since 2022 the wave of “forced emigration” has
gained geometric progression and has captured virtu-
ally the entire country. At the beginning of 2023 official
data from the Ministry of Reintegration reported
4,867,106 displaced persons but international assess-
ments of the situation already informed about 6-7 mil-
lion people [11]. This is explained by the fact that not
all internally displaced persons were registered through
official channels.

The numerical indicators confused two existing
factors. The first factor is the permanent situational
movement of people, relative to where it gets “hotter”.
It is about the “movement of the front” and waves of
hostilities. As a result, some IDPs in Ukraine continued
and continue to move both within the country and
abroad [12]. The second factor is human rights viola-
tions. In this regard, forced migration researcher N.
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Pavliv-Samoil emphasizes that the engine of forced mi-
gration, directly or indirectly was the violation of hu-
man rights [13, pp. 70-75]. In Ukraine he claims that
the practice of restoring violated citizens’ rights is vir-
tually absent [13, p. 75]. According to M. Bil, there is
also no consistent policy of social protection of IDPs in
Ukraine. The author also closely links migration pro-
cesses with the social vulnerability of large population
groups [14].

The consequence of such a situation in the country
was the emergence of a socio-psychological dilemma
in society — citizen/refugee, in which everyone chooses
the option of behavior and survival in their own way.
As unfortunate as it is, but since then the state as an
institution and a home of common destiny and resi-
dence for a large part of the population has begun to
lose its existential significance. The risks of the obvious
negative of such a confrontation became even more ob-
vious when the country’s leadership and politicians of
Ukraine raised such fundamental issues of national sta-
bility as the lack of labor and mobilization resources in
the country. After all, as statistics have shown, the most
numerous group of emigrants is people of working age,
with competencies and personal aspirations.

2. Countries of residence and problems of emi-
grants from Ukraine

According to the Ministry of Foreign Affairs of
Ukraine, as of June 21, 2023, 8 million 177 thousand
Ukrainians were abroad [15]. In more detail, the picture
of the migration flow looks as follows. More than half
of Ukrainians are in three countries: Poland — 22 %,
Germany — 14.6 % and the USA — 11%. Many Ukrain-
ian citizens have found refuge in the Czech Republic —
7.9 %, Italy — 5 %, Canada — 4.9 %, Spain — 3.4 % and
Israel — 2.75 %. Almost 63 % of Ukrainians living
abroad are adults, 22 % are children under 18. The age
of another 15 % of people is not specified.

Only 1 in 16 Ukrainians abroad is registered with
the consular authorities. As of June 21, 2023, there
were just over 493,000 such citizens, and 88% of them
were adults. This number of people indicates that about
20 % of the current population of Ukraine is currently
abroad due to the war as of February 24, 2022 [15].

However, it is difficult to answer what the real pic-
ture of migration looks like due to the state of “perma-
nent crossing” of the border which is determined by the
dynamics of departures and arrivals to the country. For
example, as of May 1, 2023, Ukrainian citizens crossed
the border with Poland almost 20 million times [15]. In
addition, the picture of dynamics began to be supple-
mented by the phenomenon of “visiting relatives” who
were already abroad by their loved ones and friends.
Starting from 2024, it was precisely such “tourist vis-
its” that kept the bar of departures and arrivals to the
country at high levels. For example, in the first 4
months of 2024, the State Border Service recorded over
7.8 million border crossings.

Unlike the problems of the wave of refugees from
the Middle East and Afghanistan which the EU coun-
tries experienced in the early 2000s, Europe received
refugees from Ukraine in a more calm and organized
manner. National governments, city authorities and
volunteer organizations have acted in a coordinated and
effective manner as circumstances dictated. In addition,

all this work has been coordinated within the EU and
has been supported legislatively, organizationally and
financially. European solidarity has played a significant
role in this matter. The EU leadership first applied a
norm adopted 20 years later which had never been used
before. It is about providing “temporary protection” to
people fleeing armed conflict. Thanks to this, displaced
persons from Ukraine instantly received the oppor-
tunity to move freely within the EU, the right to work
and small social benefits which guaranteed social sup-
port. The cross-border force of this norm has been felt
from the borders of Poland, Slovakia, and Hungary to
the borders of Denmark, the Netherlands, Italy, and
Norway.

In addition, the vast majority of Ukrainians has re-
ceived the status of temporary protection which pro-
vides the right to residence, access to medicine, educa-
tion and the labor market on an equal basis with EU
citizens. Some EU countries have also provided addi-
tional benefits for Ukrainians (free accommodation in
dormitories or separate housing, cash payments, voca-
tional training, etc.) [16].

The consolidation of the efforts of the govern-
ments of the EU countries have contributed to the fact
that by mid-2024 the primary problems of emigrants
from Ukraine were solved, and it itself (the problem) in
its “emigration sound” acquired a completely different
dimension. It is about the choice of the further life path
by the emigrants themselves: either to stay in the coun-
try of residence or to return home.

The prospect of staying in the host country for any
emigrant means a long path of integration which is not
as cloudless as it might seem at first glance. Integration
is primarily a change in the usual style and rhythm of
life, the basis of which is the restructuring of a person.
That is, it is about transforming one’s own identity and
assimilating the main rules/components of the identity
of the host country — culture, history, traditions, beliefs,
mythology, narratives, everyday life, etc. The picture of
the new reality can be complicated by hostility from the
indigenous population, biased attitude of employers,
difficulties in finding employment regarding the lack of
professional education or lack of competencies, etc.
That is, new living conditions can become an unprece-
dented test for the expectations and self-esteem of an
emigrant.

The first bells of the new “realities of life” were
felt by emigrants who are in countries with the largest
percentage of their presence in the host country. First
of all, these countries are trying to reduce their spend-
ing on helping Ukrainian refugees [16]. According to
estimates by the Kiel Institute for the World Economy,
for the period from January 15, 2022 to January 15,
2024, Poland spent approximately 3.3 % of its GDP,
the Czech Republic and Bulgaria — 2.1 % each, Slo-
vakia — 1.7 %, Latvia — 1.5 %, and Estonia, Lithuania,
Romania and Hungary — approximately 1 % of GDP.
For example, in the summer of 2023, the Czech Repub-
lic reduced monthly spending on benefits for Ukrainian
refugees by a third and adopted a law according to
which most refugees are entitled to free accommoda-
tion only for the first 150 days after entering the Czech
Republic.
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The rules for calculating cash benefits for Ukrain-
ians have also changed. For example in Poland, from
January 1, 2023 a payment of 50 % of the cost of living
in a refugee center was introduced. This applies to those
who stay there for more than 120 days. Norway has also
followed this path. From now on, Ukrainians who come
to Norway (in accordance with the new law) will be
forced to live in refugee centers for longer and will have
a lower level of payments. They will also be prohibited
from returning to Ukraine if they wish to continue their
status in Norway. Ireland has set the maximum period
of residence in state housing at 90 days for newly ar-
rived Ukrainian refugees. Also, in 2024, the level of so-
cial benefits for them was reduced from 220 euros to
38.8 euros per week.

The German path on the arrangement of refugees
from Ukraine can be described as a “soft involvement”
in a German society. It feels experience in the “Ger-
manization” of the wave of emigration in the early
2000s and the negative reaction of German society to
the government’s expenditures from the budget for its
maintenance. The new strategy involves the partial can-
cellation of payments (except for housing and commu-
nal) for those who refuse to work without good reason
and accelerate the employment process. If earlier
Ukrainian refugees had to take language courses to a
certain level and then searched for work, priority is now
being given to language learning in the working envi-
ronment. In addition, the qualification and preferences
of Ukrainians for work is also considered less priority.
From now on, the self -sufficiency of everyone (the em-
igrant) is a priority in working with refugees through
inducing partnerships with state intrict and local busi-
ness needs

3. Ukrainian strategy for the return of emi-
grants.

The strategy of the Ukrainian government for the
return of emigrants was announced by the Prime Min-
ister of Ukuane D. Shmyhal in early September 2024.
As the head of government stated, “The idea of creating
the Ministry for the Return of Emigrants is that we pay
special attention to the 7.5 million Ukrainians who are
currently outside our country”. According to him, this
process should be organized, coordinated and has its
own strategy [17]. However, the main guideline should
be security [personal security] [18]. According to the
President of Ukraine V. Zelensky, the issue of the re-
turn of most citizens to the territory of Ukraine directly
depends on personal security [19].

However, it is obvious that security is not only a
fragile increase in the safety of life in Ukrainian cities
during the war, it is also the security of the individual
in its social, medical, educational, vital, financial and
other aspects. In this regard, there are significant differ-
ences between the European Union and Ukraine. Their
content is determined by the state’s policy on ensuring
human rights and freedoms. The issue of men of draft
age who emigrated from Ukraine before the war and
gained some experience of assimilation into the socio-
cultural characteristics of the host country was of con-
siderable importance in this matter.

It is too early to say that the government has a
complete understanding of the problem of refugee re-
turn. Today, it is more likely that we are talking about

refugees as a factor of pressure on the government’s ac-
tivities in general. There are also image risks for the
country among European partners and fears of losing
control over the country’s significant human resources
which are desperately needed to restore the country af-
ter the end of the war.

According to experts, the government’s intentions
in this extremely difficult task are facilitated by three
circumstances.

The first is that, according to the latest data, 64 %
of migrants from Ukraine have not adapted to life in
other countries and intended to return home. According
to the survey results, the greatest desire to return to
Ukraine is expressed by migrants, who work remotely
for Ukrainian businesses — 70 %. Similarly, the greatest
desire to return to Ukraine is expressed by migrants,
who are temporarily unemployed — 68 % for various
reasons: education, profession, language skills, etc.

The second is that the desire to return to Ukraine
is influenced by the level of aggressive behavior of cit-
izens of host countries towards migrants. At least 23 %
of respondents reported that they had a corresponding
negative experience [16].

The third is that the choice of the option of return-
ing to the country is facilitated by the change in rhetoric
around the immigration problem on the part of Euro-
pean politicians and a part of the population of host
countries. Thus, migration experts from the analytical
center European Policy Centre Alberto-Horst Nei-
dhardt says that “the rhetoric around the immigration
problem is becoming tougher throughout Europe. In
many EU countries there is an emergency situation with
refugees. The prospect of further arrivals of people
from Ukraine and other regions of the world will in-
crease pressure on the authorities” [20]. The example
of Poland is the most alarming signal in this regard.
Thus, citing Euractiv, “European Truth” states that the
number of Poles who believe that the country should
accept Ukrainian refugees has fallen to 53 % which is
the lowest figure since February 2022, when 94% of re-
spondents said that they supported accepting refugees
[21].

The concerns of Europeans have also been height-
ened by the circumstances of the “superposition of sit-
uations” with emigrants of different waves in time. The
point is that in the period 2010-2020 EU countries have
already received about 680,000 applications for asylum
from citizens of Syria, Afghanistan and some African
and Asian countries. This is 54 % more than in the same
period of the previous year [20]. Thus, European hos-
pitality is being replaced by fatigue and negativity to-
wards those who arrive “ready for anything”. Today,
Europeans are pressured by growing inflation, and state
budgets lack funds for social payments to the local pop-
ulation. And this, as is known, is not only a question of
social peace in the country. This is a question of the
political well-being of local elites, and no political force
in power is willing to risk it for the sake of Ukraine’s
problems.

In contrast to the intentions of the Ukrainian gov-
ernment to return emigrants, there are also three cir-
cumstances that clearly dissonant with the previous in-
dicators. That is, it is about “rejection” of oneself from
one’s homeland and everything that is happening there.
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The first circumstance is that a third of Ukrainian
refugees who currently live in Germany, Poland and the
Czech Republic are not at all interested in the events
and situation in Ukraine. This is evidenced by the re-
sults of a survey by the Kyiv International Institute of
Sociology. 34 % of Ukrainians directly indicated that
they are not at all interested in information about
Ukraine, and 11 % chose the answer option — “difficult
to answer”. Such a tone is a signal of the gradual loss
of connection with the country by some emigrants and
the presence of alternative options for action among re-
spondents [16].

The second is the uncertainty of the country’s fu-
ture — 35 %. Uncertainty about one’s future and one’s
children is a push factor for relocation which has in-
creased significantly over the past six months, when fi-
nancial assistance from the United States was “paused”.

According to surveys (47 %), the factor of stability
and the ability to plan for the future encourages Ukrain-
ian migrants to consider the possibility of moving
abroad for permanent residence [22]. The lack of pro-
spects for a peaceful life in Ukraine is one of the three
main push factors that will encourage Ukrainians to
stay abroad or plan their departure from Ukraine. The
number of respondents in the country who expect the
war to drag on for years is 37 %. It is significant that
among respondents abroad, the share of respondents
who believe that the war will stretch for years is 42 %
[22].

The third circumstance is the most sensitive and
critical in the emigrant environment. This is the return
to Ukraine of men of draft age (the so-called “evaders”)
and their mobilization into the ranks of the armed forces
in accordance with the requirements of martial law in
Ukraine.

Here, attention should be paid to the statements of
a number of high-ranking officials. According to the
Minister of Defense R. Umerov and the head of the par-
liamentary faction of Ukraine “Servants of the People”
D. Arakhamia, this issue should be resolved in a legal
and legal manner with the governments of the countries
where men of military age are staying on the basis of
the law and through the mechanism of deportation [23].
According to the Minister of Justice of Ukraine D. Mal-
yuska, this path is too dubious. “Even in more obvious
and blatant cases of crimes committed, for example, by
top corruption figures”, the minister notes that “it is im-
possible to ensure extradition even for them. Courts (of
European countries) are very cautious about extradition
issues, in particular, due to the fact that we are at war”
[23]. He is echoed by the executive director of the
Ukrainian Helsinki Human Rights Union, O.
Pavlichenko. He also believes that there is no mass le-
gal opportunity to return citizens of military age [24].

The conclusion of the discussion can be consid-
ered the statement of the Secretary of the National Se-
curity and Defense Council O. Danilov which he made
in January 2024. In his opinion, “the desire to forcibly
return Ukrainian citizens liable for military service
from abroad will not work™ [25].

The topic of forced extradition of “evaders” was
also actively picked up by the Western media. Already
in January 2024 the reaction of the governments of the

EU countries to the “male evaders” was almost unani-
mous:

Austria: officially called the measure “an en-
croachment on our statehood”;

Estonia: Minister of the Interior Lauri Lainemets
stated that the country would not “drive Ukrainian men
to the front” [26];

Germany: Minister of Justice Marco Buschmann
stated the following: “We will not force people to do
military service or conscription against their will... We
cannot force people from other countries to do this”
[26];

Poland: The head of the parliamentary committee
on foreign affairs Pawel Kowal confirmed that there
will be no deportation of Ukrainian migrants, although
they would like to create conditions for voluntary return
[27];

Hungary: Deputy Prime Minister Zsolt Semyon
stated the following: “We do not check refugees for
suitability for military service. Hungary will not extra-
dite them to Ukraine” [27];

Czech Republic: The Minister of Justice of the
Czech Republic Vladimir Rzepka referred to the Euro-
pean Convention which excludes extradition for eva-
sion of military service, desertion or disobedience to a
command order [28].

The Center for Economic Strategy offers a look at
the conditions for the return of refugees from European
countries. According to the Center’s experts, the main
factors in the return of Ukrainians home are:

— safety;

— availability of housing to which they can return;

— the opportunity to earn a living;

—comparison of general living conditions at home
and in the country of their stay [29].

In the socio-political space of Ukraine, there is an-
other project for the return of refugees. This is the plan
“Return of citizens temporarily displaced, in particular
abroad and their integration into the socio-economic
life of the state” which was developed in July 2022. The
leitmotif of its content was the requirement — “adjacent
to the EU policy which is implemented to manage the
areas of migration, asylum, integration, border” which
only in one case refers to some specifics [30, p. 35-36].
Despite the obsolescence of this document (almost two
years) it has a number of provisions that should be
taken into account in the issue of forced migration and
its perception in society. Especially since this project
was carried out on a state order where the key problem
was related to the forecast of the return to peaceful life
of 15 million people at the end of the war [30, p. 35].

The contradiction of this document is the authors’
statement that “it does not require additional funding”,
but at the same time two sources of funding are indi-
catetd: the state budget and the budget program under
the KPKVK 3901000 (the apparatus of the Ministry for
the Reintegration of the Temporarily Occupied Territo-
ries of Ukraine) [30, p. 35]. As critics of this document
point out, such “strange discrepancies in the financing
of the project can already be regarded as a loophole for
corruption”. According thoughts of experts, corruption
as a problem of the return of forced migrants has not
yet been mentioned, but it is at least a significant demo-
tivator for the return of refugees to Ukraine [30, p. 35].
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Conclusions

The dynamics and features of forced emigration of
Ukrainians throughout modern history give grounds to
draw several conclusions.

First, the problem of forced emigration from
Ukraine should begin with an analysis of the state of
the basic vital elements of the organization of the space
of human existence in the country. They are clearly for-
mulated in various international and national docu-
ments which are based on the UN Millennium Declara-
tion (2000) and require national governments not only
to profess “human rights and freedoms”, but also to en-
sure their fulfillment with certain opportunities and re-
sources. First of all, this concerns the most vulnerable
social groups of the population. In peacetime, forced
emigration from Ukraine was caused, first of all, by
economic factors and the desire of the most mobile part
of the population to improve their standard of living. In
wartime, by fleeing from war and the threats to life as-
sociated with it.

Second, the Ukrainian government’s intentions to
return refugees to the country are hindered by the lack
of a clear and substantiated strategy as a mobilization
path and a component of a “grand strategy” as under-
stood by the British historian Liddell Hart. It [the strat-
egy] must be filled with a certain resource — financial,
economic, social, humanitarian, etc. and be subordi-
nated to a single plan. Taking into account national spe-
cifics, it must also reflect the forgotten spirit of social
justice and the stages of the perspective of life in a dem-
ocratic state where there are mechanisms of openness
and accountability of the government to the people.

References

1. Sled O. Forced migration: behavioral signs and
influencing factors. Scientific works of DonNTU. Se-
ries: economic. 2019. No. 1 (20). P. 63-71. URL:
http://doi.org/ 10.31474/1680-0044-2019-1(20)-63-71

2. Ryndzak O. Migration policy in the system of
integration processes of Ukraine: dis. ... doc. economic
sciences: 08.00.07. Vinnytsia. 2020. 234 p.

3. Law of Ukraine “On temporary measures for the
period of the anti-terrorist operation”. Bulletin of the
Verkhovna Rada (VVR), 2014, No. 44. URL: https://za-
kon.rada.gov.ua/laws/show/1669-18#Text

4. Shkiryak Z. Svyatohorsk received over 18 thou-
sand temporary displaced persons. Espresso.
06/19/2014. URL.: https://espreso.tv/news/2014/06/19/
svyatohorsk_pryynyav_ponad_18_tysyach_tymchas-
ovykh_pereselenciv_shkiryak

5. Law of Ukraine No. 1207-VII “On ensuring the
rights and freedoms of citizens and the legal regime in
the temporarily occupied territory of Ukraine”. Bulletin
of the Verkhovna Rada (VVR). 2014. No. 26. ig.892.
URL: https://zakon.rada.gov.ua/laws/show/1207-
18#Text

6. Ukraine Situation: UNHCR Operational Up-
date. UNHCR: The UN Refugee Agency. 12/02/2014.
URL: https://web.archive.org/web/20160308001926/
http://reliefweb.int/sites/reliefweb.int/files/re-
sources/Sitrep%2020%20-%20 Ukraine%20-
%2028%20November%202014.pdf

7. Almost a million Ukrainians have already fled
Donbas. Ukrainska Pravda. 29.11.2014. URL:

https://www.pravda.com.ua/news/2014/11/29/704584
1/

8. Ukraine: Overview of population displacement
(as of 23 March 2015). ReliefWeb. 27.03.2015. URL.:
https://web.archive.org/web/20161029113402/http://
reliefweb.int/map/ukraine/ukraine-overview-popula-
tion-displacement-23-march-2015

9. Indyukhova O. Shelter for internally displaced
persons. Deutsche Welle. 01.12.2014. URL:
https://www.dw.com/uk/a-queue-of-refugees-formed-
in-kharkiv-for-settlement-in-german-houses/a-
18104349

10. The most serious migration crises in the world
in recent years. Slovo i Dilo. 11.11.2021. URL:
https://www.slovoidilo.ua/2021/11/11/infografika/svit/
najvazhchi-mihraczijni-kryzy-sviti-ostanni-roky

11. 4,867,106 internally displaced persons were
officially  registered in  Ukraine.  Ukrinform.
01/10/2023. URL: https://www.ukrinform.ua/rubric-
society/3649695-v-ukraini-oficijno-zareestruvali-4-
867-106-pereselenciv.html

12. Filipchuk L., Lomonosova N., Syrbu O., Ka-
banets Yu. Forced migration and war in Ukraine (Feb-
ruary 24 - March 24, 2022). Analytical Center Cedos.
03/29/2022. URL:
https://cedos.org.ua/researches/vymushena-
migracziya-i-vijna-v-ukrayini-24-lyutogo-24-
bereznya-2022/

13. Pavliv-Samoil N. Forced migration as a conse-
quence of violated rights. Bulletin of the National Uni-
versity “Lviv Polytechnic”. Series: Legal Sciences.
2019. No. 21. P. 70-76.

14. Bil M. Forced migration in conditions of high
social vulnerability of the population of Ukraine. Mi-
gration & Law. 2022. Vol. 1 (No. 5-6). P. 31-43. URL.:
http://doi.org/10.32752/2786-5185-2022-2-5-6-31-43

15. The return home of millions of Ukrainian citi-
zens will require significant efforts from the Ukrainian
authorities and partner states. URL.: https://www.ukrin-
form.ua/rubric-ato/3732355-kilkist-ukrainciv-ta-ih-
migracia-za-kordon-cerez-vijnu.html

16. Analytical note. Ukrainian refugees. Future
abroad and plans for return. Center for Economic Strat-
egy. 03/12/2024 URL: file://C:/Users/Vladimir/Docu-
ments/ 2024%Slyusar%20€%201/Sec-
tion%203/Ukrainians%.

17. Miller 1. Shmyhal explained the idea of creat-
ing the Ministry of Return of Ukrainians. URL.:
https://glavcom.ua/country/society/shmihal-pojashiv-
u-chomu-poljahaje-ideja-stvorennja-ministerstva-pov-
ernennja-ukrajintsiv-1019817.html

18. Bondarenko M. Ukraine wants that the EU to
stimulate the return of our citizens from abroad —
Shmyhal. Facts. 03/04/2024. URL.:
https://fakty.com.ua/ua/ ukraine/20240304-ukrayina-
hoche-shhob-yes-stymulyuvav-povernennya-nashyh-
gromadyan-z-za-kordonu-shmygal/

19. Girnyk K. We will return millions of refugees
home: Zelenskyy told what is needed for this. Unian.
02/17/2024. URL: https://www.unian.ua/war/mi-pov-
ernemo-milyoni-bizhenciv-dodomu-zelenskiy-rozpo-
viv-shcho-dlya-cogo-potribno-12546444.html

20. Cut benefits and life in the provinces. How Eu-
rope prepares for a new wave of Ukrainian refugees —



58

Slovak international scientific journal # 90, (2024)

analysis — FT. URL: https://forbes.ua/svit/evropa-
znovu-poterpae-cherez-nelegalnikh-migrantiv-z-af-
riki-ta-chekae-na-drugu-khvilyu-z-ukraini-chi-
gotoviy-evrosoyuz-rozbir-ft-12122022-
10427?gad_source=1&gclid=
CjwKCAjw0t63BhAUEiIwA5xP54b4q8cLu-
pEk5dHcznm8hlwWZcoHO061gf5jAon5f5Uq1S891Az]
XNJBoCTEMQAvVD_BwE

21. Kostina I. Support for accepting refugees from
Ukraine among Poles has reached a new low. URL;
https://www.eurointegration.com.ua/news/2024/
10/11/ 7196015/

22. Pavlushenko T. Migration during the war.
URL.: https://forbes.ua/war-in-ukraine/migratsiya-pid-
chas-viyni-blizko-20-ukraintsiv-mozhut-viikhati-za-
kordon-u-razi-zagostrennya-situatsii-shcho-krim-
bezpeki-sponukae-do-tsogo-naselennya-visnovki-z-
doslidzhennya-gradus-research-pro-migr-20032024-
20013

23. Galiv O. Return of draft evaders from abroad:
is it possible ? We tell. Radio Svoboda. 06.09.2023.
URL: https://www.radiosvoboda.org/a/ extradition-
ugilanti-vlada-poverenye-viina/32580390.html

24. Odnolitok T. Return of draft-age refugees from
abroad: a human rights activist told whether there are
legal mechanisms for this. Unian. 23.02.2024. URL.:
https://www.unian.ua/society/povernennya-bizhenciv-
prizovnogo-viku-z-za-kordonu-pravozahisnik-rozpo-
viv-chi-isnuyut-dlya-cogo-zakonni-mehanizmi-
12551907.html

25. Danilov O. Ukraine cannot forcibly return con-
scripts from abroad. Ukrinform. 18.01.2024. URL.:

https://www.ukrinform.  ua/rubric-society/3815255-
ukraina-ne-moze-primusovo-povernuti-zza-kordonu-
vijskovozobovazanih-danilov.html

26. Feshchenko A. Forced return of men from
abroad? How do European countries react. Glavcom.
29.01.2024. URL: https://glavcom.ua/world/world-
politics/primusove-povernennja-cholovikiv-z-za-
kordonu-jaki-krajini-jevropi-vidmovilis-983074.html

27. Sobenko N. Hungary and Germany will not
extradite evaders to Ukraine. Social News. 09/13/2023.
URL.: https://suspilne.media/571585-ugorsina-ta-
nimeccina-ne-budut-vidavati-ukraini-uhilantiv/

28. Klymkovetsky M. Germany will not extradite
Ukrainian men who receive summonses. Hromadske.
12/22/2023. URL: https://hromadske.ua/posts/nimech-
china-ne-vidavatime-ukrayinskih-cholovikiv-yaki-ot-
rimayut-povistki

29. Vyshlinsky G., Mykhailyshyna D., Samoilyuk
M., Tomilina M. Refugees from Ukraine: who are they,
how many of them are there and how to return them?
The second wave of the study. Center for Economic
Strategy. 09/21/2023. URL.: https://ces.org.ua/refu-
gees- from-ukraine-ukr-final-report/

30. Draft Recovery Plan of Ukraine. Materials of
the working group “Return of citizens temporarily dis-
placed, including abroad and their integration into the
socio-economic life of the state”. Kyiv. National Coun-
cil for the Recovery of Ukraine from the Consequences
of the War. 2022. URL.: https://www.kmu.gov.ua/ stor-
age/app/sites/1/recoveryrada/ua/return-of-temporarily-
displaced-citizens.pdf


https://forbes.ua/svit/evropa-znovu-poterpae-cherez-nelegalnikh-migrantiv-z-afriki-ta-chekae-na-drugu-khvilyu-z-ukraini-chi-gotoviy-evrosoyuz-rozbir-ft-12122022-10427?gad_source=1&gclid=CjwKCAjw0t63BhAUEiwA5xP54b4q8cLupEk5dHcznm8hlwWZcoH06lqf5jAon5f5Uq1S89IAzJxNJBoCTEMQAvD_BwE
https://forbes.ua/svit/evropa-znovu-poterpae-cherez-nelegalnikh-migrantiv-z-afriki-ta-chekae-na-drugu-khvilyu-z-ukraini-chi-gotoviy-evrosoyuz-rozbir-ft-12122022-10427?gad_source=1&gclid=CjwKCAjw0t63BhAUEiwA5xP54b4q8cLupEk5dHcznm8hlwWZcoH06lqf5jAon5f5Uq1S89IAzJxNJBoCTEMQAvD_BwE
https://forbes.ua/svit/evropa-znovu-poterpae-cherez-nelegalnikh-migrantiv-z-afriki-ta-chekae-na-drugu-khvilyu-z-ukraini-chi-gotoviy-evrosoyuz-rozbir-ft-12122022-10427?gad_source=1&gclid=CjwKCAjw0t63BhAUEiwA5xP54b4q8cLupEk5dHcznm8hlwWZcoH06lqf5jAon5f5Uq1S89IAzJxNJBoCTEMQAvD_BwE
https://forbes.ua/svit/evropa-znovu-poterpae-cherez-nelegalnikh-migrantiv-z-afriki-ta-chekae-na-drugu-khvilyu-z-ukraini-chi-gotoviy-evrosoyuz-rozbir-ft-12122022-10427?gad_source=1&gclid=CjwKCAjw0t63BhAUEiwA5xP54b4q8cLupEk5dHcznm8hlwWZcoH06lqf5jAon5f5Uq1S89IAzJxNJBoCTEMQAvD_BwE
https://forbes.ua/svit/evropa-znovu-poterpae-cherez-nelegalnikh-migrantiv-z-afriki-ta-chekae-na-drugu-khvilyu-z-ukraini-chi-gotoviy-evrosoyuz-rozbir-ft-12122022-10427?gad_source=1&gclid=CjwKCAjw0t63BhAUEiwA5xP54b4q8cLupEk5dHcznm8hlwWZcoH06lqf5jAon5f5Uq1S89IAzJxNJBoCTEMQAvD_BwE
https://forbes.ua/svit/evropa-znovu-poterpae-cherez-nelegalnikh-migrantiv-z-afriki-ta-chekae-na-drugu-khvilyu-z-ukraini-chi-gotoviy-evrosoyuz-rozbir-ft-12122022-10427?gad_source=1&gclid=CjwKCAjw0t63BhAUEiwA5xP54b4q8cLupEk5dHcznm8hlwWZcoH06lqf5jAon5f5Uq1S89IAzJxNJBoCTEMQAvD_BwE
https://forbes.ua/svit/evropa-znovu-poterpae-cherez-nelegalnikh-migrantiv-z-afriki-ta-chekae-na-drugu-khvilyu-z-ukraini-chi-gotoviy-evrosoyuz-rozbir-ft-12122022-10427?gad_source=1&gclid=CjwKCAjw0t63BhAUEiwA5xP54b4q8cLupEk5dHcznm8hlwWZcoH06lqf5jAon5f5Uq1S89IAzJxNJBoCTEMQAvD_BwE
https://forbes.ua/svit/evropa-znovu-poterpae-cherez-nelegalnikh-migrantiv-z-afriki-ta-chekae-na-drugu-khvilyu-z-ukraini-chi-gotoviy-evrosoyuz-rozbir-ft-12122022-10427?gad_source=1&gclid=CjwKCAjw0t63BhAUEiwA5xP54b4q8cLupEk5dHcznm8hlwWZcoH06lqf5jAon5f5Uq1S89IAzJxNJBoCTEMQAvD_BwE

Ne90, 2024
Slovak international scientific journal

The journal has a certificate of registration at the International Centre in Paris — ISSN 5782-5319.
The frequency of publication — 12 times per year.

Reception of articles in the journal — on the daily basis.

The output of journal is monthly scheduled.

Languages: all articles are published in the language of writing by the author.

The format of the journal is A4, coated paper, matte laminated cover.

Articles published in the journal have the status of international publication.

The Editorial Board of the journal:
Editor in chief — Boleslav Motko (Bratislava) Slovakia
The secretary of the journal — Milica Kovacova (Bratislava) Slovakia

e LuciaJanicka — (Bratislava) Slovakia

e Stanislav Ceriiak — (Bratislava) Slovakia

e  Miroslav Vytisk — (Nitra) Slovakia

e Dusan lgaz — (Nitra) Slovakia

e  Terézia Mészarosova — (Banska Bystrica) Slovakia
e  Peter Masaryk — (Rzeszow) Poland

¢ Filip Kocisov — (Wroctaw) Poland

e Andrej Bujalski — (Kosice) Slovakia

e Jaroslav Kovac — (Trnava) Slovakia

e Pawel Miklo — (Bratislava) Slovakia

o Jozef Molnar — (Bratislava) Slovakia

o Tomajko Milaslavski — (Nitra) Slovakia

o Natalia Jurkova — (Bratislava) Slovakia

e Jan Adamczyk — (Prague) Czech Republic
o  Boris Belier — (Bratislava) Slovakia

e Stefan FiSan — (Bratislava) Slovakia

e  Terézia Majercakova — (Wien) Austria

e Ekaterina Semko (Kyiv) Ukraine

1000 copies
Slovak international scientific journal
Partizanska, 1248/2
Bratislava, Slovakia 811 03
email: info@sis-journal.com
site: http://sis-journal.com



mailto:info@sis-journal.com
http://sis-journal.com/

