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B Abstract. The purpose of the study was to evaluate the possibilities of using artificial intelligence technologies
in the professional training of future managers. The methodology included system and structural analysis,
comparative analysis, and experimental research, modelling educational and professional scenarios conducted
based on four higher educational institutions of Ukraine and involved 120 students enrolled in second-cycle
(Master’s) degree programmes. The results confirmed the effectiveness of integrating artificial intelligence
technologies into the professional training of future education managers. International analysis has shown that
in the United States of America, Singapore, Finland, and South Korea, artificial intelligence is used as a tool for
analysing educational data, strategic planning, and managerial decision-making, which ensures the development
of a data-driven approach in educational management. Comparative analysis of digital platforms showed that
generative models contribute to analytical support and modelling of solutions; integrated systems automate
management processes; and services provide organisation, communication, and visualisation of educational
data. It was shown that in the experimental group, the level of professional competence increased from M= 2.87-
2.90 to M =3.85-3.94 (SD %~ 0.89-0.93), while in the control group, the increase was insignificant and amounted
to M = 2.80-2.88 to M =3.16-3.25 (SD = 1.00-1.03). The highest value was the indicator of presentation of
research results (M = 3.94), the level of digital transformation was slightly lower (M = 3.93), which indicates
a high development of communication and digital skills among respondents. The strategic planning indicator
(M =3.74) was not among the highest values, which indicates a relatively weak development of long-term
managerial thinking in comparison with practice-oriented digital competencies. The data proved that the use of
artificial intelligence technologies increased the level of managerial, analytical, and digital competence of future
education managers

B Keywords: digital tools; data analytics; training personalisation; educational and professional scenarios;
ethical standards

® Introduction

The rapid development of artificial intelligence technol-
ogies and services is changing approaches to organising
the educational process and managing educational insti-
tutions. Intelligent digital tools expand the opportunities
for professional training of managers in the field of edu-
cation, promote the development of analytical thinking,

managerial decision-making skills, planning, and effective
communication. The use of artificial intelligence improves
the quality of work with information, optimises the per-
formance of professional tasks, and creates new opportu-
nities for training specialists who can effectively act in the
context of digital transformation of the educational sphere.
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Application of artificial intelligence technologies...

The problem of using artificial intelligence tech-
nologies and services in the professional training of
managers in the field of education attracts increasing
attention of researchers, since the digitalisation of
the educational space changes the requirements for
management activities and professional competen-
cies of future specialists. Bibliometric analysis of sci-
entific publications on the use of artificial intelligence
in management education was carried out by H. Dis-
sanayake et al. (2025). The researchers identified the
main areas of development of this topic and traced
the dynamics of growth of scientific interest in it. The
results showed that the integration of intelligent tech-
nologies contributes to updating the content of man-
agement training and expands the possibilities for de-
veloping professional competencies. The possibilities
of using artificial intelligence for professional training
of specialists were considered by W. Holmes & A. Lit-
tlejohn (2024). The researchers noted that intelligent
systems support the personalisation of the education-
al process and the adaptation of educational materials
to the individual needs of educational applicants. Such
technologies contribute to the development of inde-
pendent learning skills and more effective assimilation
of professional knowledge.

The development of the Ukrainian education sys-
tem in the context of the spread of artificial intelligence
and information technologies was analysed by S. Krysh-
tanovych et al. (2025). The researchers emphasised the
need to modernise educational programmes in accord-
ance with new technological challenges. The use of dig-
ital tools helps to prepare education managers to work
with large amounts of data and manage innovation pro-
cesses. The problem of knowledge management during
the digital transformation of education and science in
Ukraine was investigated by A. latsyshyn et al. (2024).
The researchers noted that the effective use of digital
resources improves the quality of professional training
and improves the process of making managerial deci-
sions. Artificial intelligence systems provide quick ac-
cess to information and support the analytical activities
of future managers. The use of artificial intelligence in
education management was investigated by I. Igbok-
we (2023). The paper showed that intelligent technol-
ogies help automate administrative procedures and
increase the efficiency of management activities. They
create conditions for the development of new profes-
sional skills necessary for working in a digital environ-
ment. The role of artificial intelligence in educational
administration was analysed by N. Ogunode & D. Greg-
ory (2025). The researchers noted that digital systems
supportthe processes of planning, monitoring, and eval-
uatingtheactivities of educational institutions. Their use
contributes to the preparation of managers to perform
managerial functions using innovative technologies.

The contribution of artificial intelligence to stimu-
lating innovation in educational services and university

programmes was investigated by R. Popescu et
al. (2023). The researchers noted that digital solutions
contribute to updating the content of management
training and developing entrepreneurial thinking. The
use of intelligent services increases the flexibility of
educational programmes and expands professional
training opportunities. The problem of combining ar-
tificial intelligence and digital learning was considered
by K. Suryanarayana et al. (2024). The researchers have
proven that intelligent technologies increase the effi-
ciency of the digital learning environment and support
the sustainable functioning of education management
systems, and provide better interaction between partic-
ipants in the educational process and contribute to the
optimisation of educational activities. The issue of in-
troducing artificial intelligence in Ukrainian education
of the future was highlighted by S. Vasylyuk-Zaitseva et
al. (2023). They stressed that intelligent technologies
open up new opportunities for organising the educa-
tional process and professional training of specialists.
Their use contributes to the development of digital lit-
eracy and readiness for innovation. The use of artificial
intelligence to improve the effectiveness of education
management was investigated by C. Xing (2023). The
researcher noted the ability of intelligent systems to
improve the efficiency of management processes and
the quality of educational services. Such technologies
support data-based decision-making and contribute to
the development of professional competencies of fu-
ture managers in the field of education.

Despite the areas highlighted by the above re-
searchers, the gaps included a lack of studies on the
pedagogical conditions for the effective use of artifi-
cial intelligence technologies and services in the pro-
fessional training of managers in the education sec-
tor. Attention remained limited to the development of
readiness of future education managers to integrate
intelligent digital tools into the practice of management
activities. The purpose of the study was to substantiate
the potential of using artificial intelligence technologies
in the professional training of future managers in the
field of education. The objectives of the study were: to
summarise the international experience of using artifi-
cial intelligence technologies in the professional train-
ing of education managers; to assess the effectiveness
of using Al services in the development of managerial
and digital competencies of future heads of education-
al institutions; to develop and substantiate a system of
educational and professional scenarios for integrating
artificial intelligence into the educational process of
training education managers.

® Materials and Methods

Based on the method of system and structural analy-
sis, international practices of using artificial intelli-
gence technologies in the professional training of fu-
ture education managers were summarised. The study
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examined the systemic components of training edu-
cational leaders in the United States (United States of
America), Singapore, Finland, and South Korea as coun-
tries characterised by a high level of digital maturity of
educational systems, the presence of strategies for state
support of artificial intelligence, and a developed infra-
structure for training managerial personnel for educa-
tion. The source database consisted of the University
of Pennsylvania Graduate School of Education (2024),
Moravian University (n.d.). The following sources were
also used: Lee Kuan Yew School of Public Policy. (n.d.),
WIRED (2019) and Sentry Magazine (2026). The doc-
uments were selected according to the criteria of rele-
vance and representativeness of leading international
practices in the introduction of artificial intelligence in
education, and their focus on the development of man-
agerial, analytical, and digital competencies in future
educational managers.

Within the framework of the study, the method of
comparative analysis was applied to carry out a sys-
tematic study of digital technologies and artificial in-
telligence services used in the professional training
of education managers. Comparisons were made be-
tween leading generative and analytical Al platforms,
in particular ChatGPT (n.d.), Microsoft Copilot (n.d.),
and Google Gemini (n.d.). Claude (n.d.) (Anthropic),
Notion Al (n.d.), and GrammarlyGO (n.d.) were also
considered. Canva Al (n.d.) and the integrated edu-
cational solution Microsoft 365 Copilot for Educa-
tion (n.d.). The choice of these services is conditioned
by their wide application in educational management,
functional diversity, and ability to support manageri-
al, analytical, and communication processes in edu-
cational institutions. The comparative analysis was
carried out according to the following criteria: func-
tional multifunctionality, pedagogical, and managerial
potential, integration capabilities, user-friendliness of
the interface, the level of automation of data analytics,
language and cultural adaptability, data security, and
compliance with ethical standards for the use of arti-
ficial intelligence, and accessibility and scalability for
educational organisations.

The experimental study was conducted during Sep-
tember 2025 - May 2026 at the higher educational in-
stitutions of Ukraine that train managers in the field of
education: National Pedagogical University named after
M.P. Drahomanov (n.d.), Ternopil National Pedagogical
University named after V. Hnatyuk (n.d.). Khmelnytskyi
Humanitarian and Pedagogical Academy (n.d.) and Hry-
horiy Skovoroda University in Pereyaslav (n.d.) were
also selected. The experimental and control groups
were formed by randomly assigning 120 students pur-
suing a second (Master’s) level of higher education (30
from each university) to two samples of equal size and
initial level of preparation: the experimental group, in
which the developed didactic model was implemented,
and a control group, where teaching was carried out

= E

using conventional methods. The participants were
aged between 21 and 28. Among the participants were
82 women and 38 men. The inclusion criteria were
training in the educational programme; consent to par-
ticipate in the study; systematic attendance of classes;
availability of access to the Internet and digital devices.
The exclusion criteria were missing more than 20% of
classes; refusal to participate at any stage of the study;
and incomplete completion of diagnostic tasks. Partici-
pants were divided into a control group (CG, n=60) and
an experimental group (EG, n=60). The control group
followed the conventional professional training pro-
gramme for education managers, which involved stud-
ying academic subjects within the framework of the ap-
proved curricula without the systematic use of artificial
intelligence services.

The educational process was based mainly on
the lecture and seminar form of training, performing
standard practical tasks, working with textbooks and
methodological materials, and conventional forms of
knowledge control, such as tests, assessments, and
exams. Educational work with applicants of the ex-
perimental group was carried out in a format with a
combination of classroom classes, independent work,
project activities, and performing professionally ori-
ented tasks using artificial intelligence services. Train-
ing was conducted in a blended format using the Moo-
dle platform and the Google Classroom service. All
participants were informed about the purpose of the
study and gave voluntary informed consent to partic-
ipate (American Sociological Association, 2018). The
study was conducted in accordance with the princi-
ples of academic integrity, confidentiality, and volun-
tary participation. A set of 15 practical tasks was used
to assess the development of professional competence
of education managers:

1. Analyse the activities of the educational institu-
tion and identify the main management problems.

2. Prepare a strategic plan for the development of
the educational institution for three years.

3. Develop a draft order on the introduction of edu-
cational innovation.

4. Create an analytical report based on the results
of monitoring the quality of education.

5. Develop a plan for an internal system for ensur-
ing the quality of education.

6. Prepare an information sheet for the teaching
staff on the implementation of changes.

7. Conduct a SWOT analysis (Strengths, Weakness-
es, Opportunities, Threats) of the educational institu-
tion’s activities.

8. Develop a professional development plan for
teachers.

9. Prepare a draft decision of the pedagogical coun-
cil on the proposed situation.

10. Develop an algorithm for responding to a crisis
management situation.
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11. Prepare a draft budget for the educational
project.

12. Create a digital transformation plan for an edu-
cational institution.

13. Develop a system of indicators for evaluating
the performance of an educational institution.

14. Prepare a presentation of the results of manage-
ment research.

15. Develop a set of measures to improve the com-
petitiveness of an educational institution.

Tasks were performed by students before and af-
ter the experiment. The tasks were evaluated by 7 ex-
perts aged 35 to 58 years (M =46.2; SD =7.1), includ-
ing 4 women and 3 men. The professional experience
of experts ranged from 10 to 28 years. The criteria for
the inclusion of experts were a Candidate of Sciences
or Doctor of Sciences degree; at least 10 years’ experi-
ence in the field of education management; and experi-
ence of teaching at a higher education institution. The
exclusion criteria were lack of managerial experience
or participation in the training of applicants. Experts
evaluated each task on a five-point scale (from 1 to 5
points). Statistical processing of the results was carried
out using the SPSS Statistics package (IBM SPSS Statis-
tics, n.d.). The arithmetic mean (M), standard deviation
(SD), and Student’s t-test for independent samples
were used to analyse the data. Differences at the level
p <0.05 were considered statistically significant. Based
on the conducted research, a modelling method was
applied, which allowed developing a system of educa-
tional and professional scenarios for training future ed-
ucation managers with the integration of artificial in-
telligence technologies. A limitation of the study is that
it was conducted at higher education institutions in
Ukraine and involved only a sample of Master’s degree
candidates specialising in “Educational Management”,
which may limit the generalisability of the results to
other levels of education, other specialists, and broader
international educational contexts.

® Results
The use of artificial intelligence technologies and ser-
vices in the professional training of managers in the
field of education is considered as a systematic process
of integrating digital tools into the content, methods,
and organisational forms of training, aimed at form-
ing analytical, managerial, and innovative competence
among future managers of educational institutions.
Artificial intelligence in this context performs the func-
tion of a decision support tool that provides processing
of large amounts of educational data, modelling man-
agement situations, forecasting the results of the edu-
cational process, and optimising organisational strat-
egies for the development of educational institutions
(Bankins et al., 2024).

International experience shows the gradual intro-
duction of artificial intelligence technologies in the

professional training of future education managers
through specialised programmes for the development
of educational leadership and digital management. One
of the most developed examples is the United States,
where the University of Pennsylvania Graduate School
of Education implements the Pioneering Al in School
Systems (PASS) programme, aimed at school princi-
pals and educational administrators. As part of the
programme, students learn to use generative artificial
intelligence to analyse educational data, predict learn-
ing outcomes, develop management strategies, and
form policies for using Al in educational institutions
(University of Pennsylvania Graduate School of Educa-
tion, 2024). Additionally, Moravian University has an
Al Leadership Lab, where future educational leaders
master the practical use of ChatGPT and other Al ser-
vices for preparing reports, strategic planning, analys-
ing the effectiveness of educational programmes, and
supporting management decision-making processes
(Moravian University, n.d.). In Singapore, managers
are trained to work in a digital transformation envi-
ronment through the Leading an Al-Powered Future
programme developed by the Lee Kuan Yew School of
Public Policy. Training involves analysing real-world
management cases, using artificial intelligence tools
to assess risks, processing large amounts of data, and
developing organisational development strategies.
Considerable attention was paid to the development
of data-based decision-making skills, innovation man-
agement, and ethical aspects of using Al in educational
institutions. This approach is aimed at training man-
agers who are able to work effectively in the face of
rapid technological change (Lee Kuan Yew School of
Public Policy, n.d.).

In Finland, an example of the development of Al
competencies is the international educational initiative
Elements of Al, created by the University of Helsinki
and Reaktor (WIRED, 2019). Although the programme
is aimed at a wide audience, it is actively used for train-
ing management personnel and educational workers.
The course covers the basics of artificial intelligence,
the principles of algorithms, ethics, data analysis, and
decision-making. For future education managers, it is
particularly valuable to develop the ability to assess
the opportunities and risks of using Al, organise digi-
tal transformation of the educational environment, and
implement management based on analytical data. In
South Korea, the development of competencies in the
field of artificial intelligence is supported through the
activities of specialised leadership training centres, in
particular, the Al Leadership Centre. The training is
aimed at developing skills in managing organisational
change, using decision support systems, and imple-
menting Al technologies in the activities of institutions.
Participants work with practical cases related to digital
transformation of organisations, data analysis, perfor-
mance forecasting, and development strategies (Sentry
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Magazine, 2026). This approach allows future manag-
ers to master artificial intelligence tools not only as us-
ers of technologies, but also as managers responsible
for their effective and safe implementation in the edu-
cational environment.

The international experience of implementing arti-
ficial intelligence technologies in the professional train-
ing of educational managers indicates the transition to
a new paradigm of management education based on
the data-driven approach, digital analytics, and the use
of generative Al tools to support decision-making. In
the leading countries (USA, Singapore, Finland, South
Korea), the training of heads of educational institutions
focuses on the development of practical competencies
in the field of educational data analysis, strategic plan-
ning, change management, and digital transformation
of educational organisations. Common characteristics
of certain programmes are the use of real management
cases, the integration of Al services into educational
tasks, the emphasis on the ethical use of technologies,
and the development of decision-making abilities in
conditions of digital uncertainty. The use of artificial
intelligence is considered not as a separate technolog-
ical skill, but as a tool for improving the efficiency of
management activities, providing analytical support,
forecasting educational results, and optimising organ-
isational processes. The results obtained confirm the

Zarva

expediency of integrating Al-oriented scenarios into
the system of professional training of future education
managers and the need to develop a comprehensive
digital, analytical, and innovative competence as a key
condition for the effective functioning of contemporary
educational systems.

Artificial intelligence technologies in education are
considered in scientific sources as tools for expanding
managerial, analytical, and cognitive capabilities of a
person, providing automation of data processing, deci-
sion support, and improving the efficiency of organisa-
tional management. The study by F. Miao et al. (2021)
highlighted that Al in education contributes to the tran-
sition to data-driven approaches in managing and per-
sonalising educational processes, while requiring com-
pliance with ethical principles and transparency in the
use of algorithms. In particular, the OECD (Organisation
for Economic Co-operation and Development) (n.d.) re-
port on digital transformation of Education noted that
the use of Al and Big Data Analytics allows educational
managers to improve the quality of decision-making,
predict learning outcomes, and optimise management
processes in educational organisations. Table 1 pro-
vides a comparative analysis of digital platforms and
artificial intelligence services used in the professional
training of education managers by key functional, ped-
agogical, integration, and analytical characteristics.

Table 1. Comparative analysis of digital platforms and artificial intelligence services used

Pedagogical

in the professional training of education managers

Al Functional and Integration Convenience Data Language/ Safety and | Availability
platform/ oE . TR of the analytics and cultural ethical and
o versatility | managerial | capabilities | . . s e
service potential interface automation adaptability standards | scalability
Text API- .
eneration Management integration Processing Support for Content
8 S decision . Intuitive of text data, B . . Use via the
information with . - lisati multilingualism, security b and
ChatGPT analysis support, external interaction | generalisation adaptation policies web an
o strategic through the | of information, : S API, scaling
(OpenAl) solution ; systems, use . to different filtering of )
planning, ! ; dialogue development - . depending on
support, . in LMS via . . educational sensitive
scenario . interface of analytical needs
content modellin third-party conclusions contexts data
creation 8 services
Document
generation, Support for Deep Automated Corporate
automation | management | . . ; .
of office renortin integration Interface data analysis Support for data Use in
Microsoft portnsg, with s ) in Excel the Microsoft rotection | educational
) p
. processes, analysis of . within office - s
Copilot . . . Microsoft S generating multilingual standards, | and corporate
working with | educational 365 T applications d . .
spreadsheets | data, activity , Teams, reports an environment access environments
and pl;fmning Power BI dashboards control
presentations
Analysisof
educational . Work . Support for Google .
Google enZ?a)l(:ion processes, J;tﬁgéitoloi through the sggccteus:égga?lii multilingualism security Gléf)e 1111;'5
Gem%ni d%ta anal si’s preparation Works a%e web interface unstructured and global policies, educa%ional
SIS, of Pace, 1 and Google educational user data
search support Classroom . data ecosystems
management services contexts control
materials
Text Support
generation, of analytical API Analvsis miﬁﬁﬁ?r&;ﬁzm Increased
Claude analytical thinking, integration Simple text | of text zz,rra s withgan ethical Use via cloud
. generalisation, | preparation with tmp . ays, . restrictions .
(Anthropic) . o interface information | emphasison the | . services
working of individual . lish-1 in content
with large management services structuring | Eng lior_l:e I)l(%uage generation
documents documents
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Table 1. Continued

Al . ey . Convenience Data Language/ | Safety and | Availability
Functional and Integration : :
platform/ i . g of the analytics and cultural ethical and
o versatility managerial | capabilities . 2 e o
service potential interface automation | adaptability | standards | scalability
Creation and | Support for the .
s o Integration . :
organisation organisation . . Information Use in
. with Work in a . Support for Standard
. of texts, of educational . structuring, o . team and
Notion Al workspaces | single work . multilingual privacy S
knowledge management, ‘ basic content L individual
. and external | environment . content policies .
management, | documentation . analytics projects
- services
and planning of processes
Text editing, Suppm_"t of Integratlon Analysis of Adapting to Personal | Widespread
. professional with e speech errors, . T
Grammarly | generation of - Built-in hints | English and data use in digital
I communication | browsers | . . improvement S )
GO communication | . . . in text editors multilingual | protection commun-
- in education and office of text - - o
materials A writing policies ication
management | applications structure
Creation of Support for . .
. . o Integration . Visual
visual content, | visualisation of . Visual drag- . Support for Content .
. with LMS, representation e . Mass use in
Canva Al | presentations, | management - and-drop multilingual security )
X social . of data, . education
and and educational interface . ; content policies
. . platforms infographics
infographics data
Document Support for the Full Educational
Microsoft automation, management | integration . Educational Support for | standards Use in
. . . Interface in a . s .
365 analytics, of educational with the 1 . data analytics, | multilingual | of security | large-scale
. : S . familiar office : . .
Copilot for | and creation institutions, Microsoft . reporting educational and educational
. g : ) environment ; . L
Education of training data analysis, Education automation | environments | adminis- systems
materials planning ecosystem tration

Note: API - Application Programming Interface

Source: compiled by the author based on the analysis of ChatGPT (n.d.), Microsoft Copilot (n.d.), Google Gemini (n.d.),
Claude (n.d.), Notion Al (n.d.), GrammarlyGO (n.d.), Canva Al (n.d.), Microsoft 365 Copilot for Education (n.d.)

A comparative analysis has shown that the Al plat-
forms under consideration form a comprehensive digi-
tal ecosystem for the professional training of education
managers, within which not only is technological support
provided for the educational process, but also a profound
transformation of the managerial mindset and profes-
sional behaviour of future leaders takes place. The au-
thor’s interpretation of the results indicates that genera-
tive models contribute to the transition from reproductive
assimilation of managerial knowledge to their analytical
and predictive application, ensuring the development of a
strategic vision, the ability to model managerial decisions,
and critical work with educational data. Simultaneously,
integrated digital solutions contribute to streamlining
management processes, increasing their transparency
and efficiency, which leads to a transition to a more struc-
tured, data-driven approach in educational management.

Communication and organisational tools strength-
en coordination, efficiency of decision-making and

quality of professional interaction, forming a new cul-
ture of digital leadership in education. In general, the
use of these technologies in the professional training
of future education managers ensures the develop-
ment of integrated digital, analytical, and innovative
competence necessary for effective management of
educational organisations in the context of digital
transformation. A pedagogical experiment was con-
ducted to test the effectiveness of the system using
artificial intelligence technologies and services. At the
beginning and after the completion of the formative
stage, an assessment of the development of profes-
sional competence of future education managers in
a set of practical tasks was carried out. The obtained
results of the control and experimental groups deter-
mined the dynamics of changes in the studied indica-
tors and evaluated the effectiveness of the proposed
training system. The results of the experiment are pre-
sented in Table 2.

Table 2. Results of expert assessment of the development of professional competence
of future education managers

1-12%, 1-6%, 1-10%, 1-2%,

1. Analyse the activities of the 2-26%, 2-18%, 2-28%, 2-8%,
educational institution and identify 3-34%, |2.86+1.05| 3-36%, |3.22+1.01| 3-33%, |2.89+1.04| 3-20%, |3.90+0.92

the main management problems 4-20%, 4-28%, 4-21%, 4-38%,

5-8% 5-12% 5-8% 5-32%

1-14%, 1-8%, 1-12%, 1-3%,

2. Prepare a strategic plan for the 2-24%, 2-18%, 2-27%, 2-10%,
development of the educational 3-32%, |2.88+1.09| 3-34%, |3.18+1.03| 3-31%, |2.90+1.06| 3-22%, |3.74+0.95

institution for three years 4-20%, 4-28%, 4-20%, 4-40%,

5-10% 5-12% 5-10% 5-25%

Professional Education: Methodology, Theory and Technologies, 2026, Vol. 12, No. 1
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Table 2. Continued

1-11%, 1-7%, 1-13%, 1-2%,
3. Develop a draft order on the 2-25%, 2-17%, 2-26%, 2-9%,
introduction of educational 3-35%, [2.90+1.02| 3-36%, |[3.20+1.00| 3-32%, |2.87+1.05| 3-18%, [3.88+0.91
innovation 4-20%, 4-29%, 4-20%, 4-41%,
5-9% 5-11% 5-9% 5-30%
1-15%, 1-8%, 1-12%, 1-3%,
4. Create an analytical report based 2-23%, 2-19%, 2-28%, 2-8%,
on the results of monitoring the 3-33%, |2.83+1.07 3-34%, 3.17 £1.02 3-30%, 2.86 +1.05 3-19%, |3.85+0.93
quality of education 4-20%, 4-27%, 4-21%, 4-39%,
5-9% 5-12% 5-9% 5-31%
1-13%, 1-7%, 1-11%, 1-2%,
5. Develop a plan for the internal 2-24%, 2-18%, 2-27%, 2-7%,
quality assurance system 3-34%, [2.85+1.06| 3-35%, |3.19+1.02| 3-33%, |2.88+1.04| 3-17%, |3.92+0.90
of education 4-21%, 4-28%, 4-20%, 4-42%,
5-8% 5-12% 5-9% 5-32%
1-12%, 1-6%, 1-11%, 1-2%,
6. Prepare an information letter 2-25%, 2-18%, 2-26%, 2-7%,
for the teaching staff on the 3-33%, |2.88+1.06| 3-34%, |3.25+1.00| 3-32%, |2.90+1.04| 3-18%, |3.92+0.90
implementation of changes 4-20%, 4-28%, 4-21%, 4-40%,
5-10% 5-14% 5-10% 5-33%
1-14%, 1-8%, 1-12%, 1-3%,
7. Conduct a SWOT analysis of the 2-24%, 2-18%, 2-27%, 2:9%,
O 3-32%, |2.86+1.08| 3-34%, |3.20+1.02| 3-31%, |2.89%1.05| 3-20%, |3.76+0.94
educational institution’s activities
4-20%, 4-28%, 4-20%, 4-40%,
5-10% 5-12% 5-10% 5-28%
1-13%, 1-7%, 1-11%, 1-2%,
8. Develop a professional 2-26%, 2-19%, 2-28%, 2-8%,
development plan 3-33%, |2.83+1.07| 3-34%, |[3.18+1.03| 3-32%, |2.87+1.05| 3-18%, [3.88+0.91
for teachers 4-20%, 4-28%, 4-20%, 4-42%,
5-8% 5-12% 5-9% 5-30%
1-15%, 1-8%, 1-13%, 1-3%,
.. 2-23%, 2-18%, 2-26%, 2-9%,
?)'fft’}rlzpaergaa Sr?cfgldcegl‘;;‘c’ﬁ 3-33%, |2.82+1.09| 3-34%, |3.16%1.03| 3-31%, |2.88+1.06| 3-19%, |3.850.93
pedagog 4-20%, 4-28%, 4-20%, 4-399%,
5-9% 5-12% 5-10% 5-30%
1-14%, 1-7%, 1-12%, 1-2%,
10. Develop an algorithm 2-25%, 2-18%, 2-27%, 2-8%,
for responding to a crisis 3-32%, |2.84+1.08| 3-34%, |[3.21+1.02| 3-31%, |290+1.05| 3-17%, |[3.90+0.90
management situation 4-20%, 4-28%, 4-20%, 4-41%,
5-9% 5-13% 5-10% 5-32%
1-15%, 1-8%, 1-13%, 1-3%,
11. Prepare a draft budget 2-24%, 2-18%, 2-26%, 2-8%(;'
: p . 8 3-32%, 2.81+1.09 3-33%, 3.18+1.03 3-31%, 2.87 £1.06 3-18%, 3.86+0.92
for the educational project
4-20%, 4-28%, 4-20%, 4-41%,
5-9% 5-13% 5-10% 5-30%
1-14%, 1-7%, 1-12%, 1-2%,
12. Create a digital transformation 2-25%, 2-19%, 2-27%2' 2-70/2’
lz;n for an edl‘flgcational institution 3-33%, |2.83+1.08| 3-34%, |3.19+1.02| 3-31%, |2.89+1.05| 3-17%, |3.93%0.90
p 4-20%, 4-28%, 4-20%, 4-42%,
5-8% 5-12% 5-10% 5-32%
1-13%, 1-7%, 1-11%, 1-2%,
13. Develop a system of performance | 2 207 2-18%, 2-280/2' 2-80/2’
e tors 3-33%, |2.82+1.07| 3-35%, |3.20%1.02| 3-32%, |2.88+1.05| 3-18%, |3.89+091
4-20%, 4-28%, 4-20%, 4-41%,
5-8% 5-12% 5-9% 5-31%
1-12%, 1-6%, 1-10%, 1-2%,
14. Prepare a presentation 2-24%, 2_1702' 2_270/2’ 2_7(%3'
i reconnt results 3-34%, |2.86+1.06| 3-35%, |3.23+1.01| 3-33%, [291+1.04| 3-16%, |3.94+0.89
4-20%, 4-29%, 4-21%, 4-43%,
5-10% 5-13% 5-9% 5-32%
1-15%, 1-8%, 1-13%, 1-3%,
15. Set of measures 2-23%, 2-18%, 2-26%, 2-8%,
for'com etitiveness 3-33%, |2.80+1.10| 3-34%, |3.17+1.03| 3-31%, |2.86+1.06| 3-17%, |3.88+0.92
p 4-20%, 4-28%, 4-20%, 4-42%,
5-9% 5-12% 5-10% 5-30%

Source: compiled by the author based on the conducted research

The results of the pedagogical experiment showed competence of future education managers in both
the positive dynamics of the development of professional ~ groups, butthe intensity of changes significantly differed,
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which is conditioned by the different level of integra-
tion of technological and activity components of train-
ing. In the control group, a slight increase in indicators
(fromM=2.8-2.9to M~ 3.1-3.2) is explained by the pre-
dominance of conventional teaching methods focused
on reproductive assimilation of managerial knowledge
without systematically involving students in data anal-
ysis, modelling of managerial situations, and digital
decision support.

In the experimental group, a significant increase in
results to the level of M = 3.8-3.9 is conditioned by the
complex action of the proposed training system, the key
components of which were practice-oriented training,
work with real management cases, analysis of educa-
tional data, development of digital literacy, and regular
performance of tasks that model the activities of the
head of an educational institution in the context of digi-
tal transformation. The greatest influence on the results
obtained was precisely the analytical and practical com-
ponent (working with data and management situations),
the reflexive and evaluation component (analysing their
own management decisions and errors), and the tech-
nological and instrumental component (using digital

tools to support decision-making), which ensured the
transition from theoretical assimilation of the material
to its applied use. Statistical analysis using the Student’s
t-test for independent samples confirmed the reliability
of differences between the indicators of the control and
experimental groups after the formative stage (t=4.2-
5.6; p <0.05), which indicates a statistically significant
effect of the implemented system and its impact on the
development of managerial and digital competencies.

Educational and professional scenarios ensure the
development of comprehensive digital, analytical, and
managerial competence of future education managers,
contribute to the development of the ability to make
informed decisions based on data, effective use of ar-
tificial intelligence technologies in the strategic and
operational management of educational institutions,
and increase readiness for innovation and digital trans-
formation of educational systems. Table 3 presents a
generalised system of educational and professional sce-
narios for training future education managers with the
integration of artificial intelligence technologies, devel-
oped based on international experience in the USA, Sin-
gapore, Finland, and South Korea.

Table 3. Educational and professional scenarios for training future education managers with the integration
of artificial intelligence technologies (based on international experience)

Preparation International practice / | Al platforms and Content of educational and -
. . . . o Developed competencies
scenario international example tools professional activities

University of

Analysis of
educational data and
forecasting of results

Pennsylvania Graduate
School of Education
(PASS, USA)

ChatGPT (OpenAl),
Microsoft Copilot,
Google Gemini

Analysis of large amounts
of educational data, forecasting
of educational results, modelling
of management decisions

Analytical competence,
data-driven thinking,
management forecasting

Strategic
management and
decision-making

Moravian University Al
Leadership Lab (USA)

ChatGPT, Claude
(Anthropic),
Microsoft 365
Copilot

Preparation of strategic plans for
the development of an educational
institution, creation of management
reports, decision support

Strategic thinking,
managerial competence,
digital leadership

and educational

. . (South Korea)
innovation

Notion Al

Digital . . Microsoft Copilot, Modelling of digital educational Innovative competence,
transformation Leading an Al-Powered . L . ) . system management,
X . Google Gemini, policies, risk assessment, innovation oY N
of educational Future (Singapore) digital transformational
ChatGPT change management .
systems capacity
Al-literacy and Elements of Al ChatGPT, Mastering the principles of Al ethical Al-literacy, critical
critical thinking (University of Helsinki, GrammarlyGoO, analysis of the use of algorithms, risk thinking, ethical
in education Finland) Claude and opportunity assessment competence
Chanee management Microsoft 365 Management of educational Innovation management,
g 8 Al Leadership Centre Copilot for changes, development of innovative organisational

Education, Canva Al,

solutions, support of organisational
development

competence, project
thinking

Source: compiled by the author based on the analysis of University of Pennsylvania Graduate School of Education (2024),
Moravian University (n.d.), Lee Kuan Yew School of Public Policy (n.d.), WIRED (2019), Sentry Magazine (2026),
ChatGPT (n.d.), Microsoft Copilot (n.d.), Google Gemini (n.d.), Claude (n.d.), Notion Al (n.d.), GrammarlyGO (n.d.),

Canva Al (n.d.), Microsoft 365 Copilot for Education (n.d.)

Ukraine could adapt the international scenarios
outlined above for training future education managers
by integrating Al-focused modules into professional
development programmes for heads of educational in-
stitutions and into master’s programmes in educational
management. In particular, the educational data analyt-
ics scenario can be implemented using ChatGPT (n.d.)
platforms, Microsoft Copilot (n.d.), and Google Gemi-
ni (n.d.) to train managers to work with large amounts

of educational statistics, monitor the quality of educa-
tion, and predict students’ learning outcomes. This will
allow switching to data-driven management of schools
and universities, which is necessary in the context of
digital transformation of the Ukrainian education-
al system. Scenarios of strategic management, digital
transformation, and Al literacy can be implemented
through the creation of national laboratories of edu-
cational leadership, similar to international models,
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where future education managers will work with real
cases, digital simulations. Adaptation of international
scenarios for training education managers in Ukraine
involves the integration of Al-oriented training mod-
ules into master’s programmes and advanced training
systems, which will contribute to the development of
skills in educational data analytics, strategic planning,
and quality management of education, and ensure the
development of a contemporary model of data-driven
educational management in the context of digital trans-
formation. It is advisable to focus on the ethical use of
artificial intelligence, the development of critical think-
ing and change management in conditions of uncer-
tainty, which will ensure the development of a compre-
hensive digital, analytical and innovative competence
of education leaders who can effectively implement Al
solutions in Ukrainian educational institutions.

® Discussion

Artificial intelligence technologies and services have
taken a significant place in the professional training of
managers in the field of education and contributed to
the development of competencies necessary for man-
agement activities in a digital educational environment,
improving the efficiency of information processing,
supporting managerial decision-making, expanding
opportunities for personalisation of training, and the
development of strategic planning skills, providing a
combination of theoretical knowledge with practical
digital skills. The results obtained were consistent with
the conclusions of F. Aslam (2023), who revealed the
potential of intelligent chatbots to support learning ac-
tivities and automate communication processes.

The identified effectiveness of using generative ser-
vices in the training of education managers confirms
their ability to provide quick access to information, ad-
vice, and support for the educational process, which is
reflected in the high average indicators of the develop-
ment of relevant competencies (M = 3.8-3.9). This indi-
cates that the integration of such tools contributes to
improving the quality of management training, develop-
ing digital and analytical skills, and making educational
decisions quickly. The results coincided with the provi-
sions of M. Bassey & E. Owushi (2023), who analysed
the advantages and difficulties of implementing artifi-
cial intelligence in the library and information sphere.
The established advantages of using intelligent systems
in the professional training of education managers are
accompanied by an awareness of the need to overcome
organisational and technological barriers. The study
showed that the use of artificial intelligence contrib-
utes to improving the quality of management training
by optimising data analysis and decision-making pro-
cesses. The results obtained were consistent with the
reasoning of J. Berg et al. (2023), who proved that ar-
tificial intelligence creates new opportunities for gen-
erating value through more efficient use of information
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resources. The identified advantages of digital tools
confirm their ability to support the activities of future
heads of educational institutions.

Comparative analysis showed that generative Al
models (ChatGPT, Google Gemini, Claude) provide
analytical support and modelling of solutions, while
integrated systems (Microsoft Copilot, Microsoft 365
Copilot for Education) automate management pro-
cesses, and services (Notion Al, GrammarlyGO, Canva
Al) contribute to the organisation and visualisation
of educational data. Artificial intelligence services al-
low adapting the educational process to the individu-
al needs of educational applicants, providing flexible
trajectories of professional development. Such conclu-
sions were consistent with the results of the study by
Z. Chen (2022), who introduced the concept of a virtu-
al trainer for personalised training. The obtained data
confirm the effectiveness of individualisation of the ed-
ucational process using intelligent technologies. Simi-
lar trends were observed in the study by M.R. Bilad et
al. (2023), whp described the current areas of using
artificial intelligence tools in education. The data con-
firmed that generative services, analytical platforms,
and intelligent training support systems expand the
opportunities for professional training of future educa-
tion managers and contribute to improving the effec-
tiveness of the educational process.

The established increase in the level of involve-
ment of educational applicants and the improvement
of educational outcomes was consistent with the con-
clusions of C. Davis et al. (2024). The study proved that
adaptive mechanisms of artificial intelligence provide
a personalised learning experience. The use of intelli-
gent services contributes to greater motivation to mas-
ter management disciplines and develop professional
competencies. The study showed that the training of
education managers requires the development of skills
in working with digital data and understanding the
principles of managing educational processes using
intelligent technologies. Such results correlate with
the results of F. Filgueiras (2023), who examined the
impact of artificial intelligence on educational manage-
ment. The identified need for the development of man-
agerial competencies confirms the relevance of training
specialists to work in the context of digital transforma-
tion of education. The results were consistent with the
study by B. George & 0. Wooden (2023), dedicated to
the strategic transformation of higher education in-
stitutions using artificial intelligence. The established
advantages of using intelligent technologies for man-
agement activities confirm their role as a tool for im-
proving the effectiveness of strategic planning and or-
ganisational development.

International experience has shown that in the
USA, Singapore, Finland, and South Korea, the training
of education managers is based on the use of artificial
intelligence for data analytics, strategic planning, and
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support of management decisions, which forms a da-
ta-driven approach and digital readiness of educational
leaders. Generative artificial intelligence has become
an effective tool for creating educational materials, pre-
paring analytical reports, and supporting educational
communications. These conclusions were consistent
with the results of M. Liu et al. (2023), who reached a
scientific consensus on the prospects for using ChatGPT
in the educational sphere. The data obtained confirmed
the potential of generative models for improving educa-
tional activities and professional training.

The effectiveness of using artificial intelligence
depends on the level of digital readiness of users. This
conclusion was consistent with the results of D. Mah &
N. Grofd (2024), who examined teachers’ self-assess-
ment of the use of smart technologies and the need for
professional development. The data obtained confirm
the need for systematic improvement of digital compe-
tencies of all participants in the educational process.
Future education managers need knowledge about
implementing innovative technologies in the profes-
sional environment. Experimental results confirmed
the effectiveness of Al-oriented training, since in the
experimental group the indicators of professional com-
petence increased from M= 2.87-2.90 to M =3.85-3.94
(SD%0.89-0.93), while in the control group the changes
were less pronounced - from M~ 2.80-2.88 to M=3.16-
3.25 (SD%1.00-1.03), which showed the superiority of
the innovative training model. Statistical analysis using
the Student’s t-test (t=4.2-5.6; p <0.05) confirmed the
significance of the differences obtained between the
groups, which indicates the influence of artificial intel-
ligence technologies on the development of manageri-
al and digital competencies. Similar conclusions were
presented by J. Menzies et al. (2024), who described the
opportunities and challenges of using artificial intelli-
gence in international business.

The study found that the effective use of artificial in-
telligence requires compliance with ethical principles.
It was established that the integration of artificial intel-
ligence into the educational process contributes to the
transition to the data-driven model of education man-
agement and improves the quality of training of future
managers. The results obtained were consistent with
conclusions of A. Mouta et al. (2023), who proposed a
toolkit for the ethical implementation of artificial in-
telligence in education. The identified need to ensure
transparency, responsibility and control over the use of
digital systems confirms the relevance of the ethical di-
mension of training educational managers. Similar re-
sults were demonstrated by S. Narayanan et al. (2023),
who examined the transformation of medical education
under the influence of artificial intelligence.

The identified advantages of automation, personal-
isation, and data analysis coincide with the results of
training education managers, which indicates the uni-
versality of the capabilities of intelligent technologies

in various fields of professional education. Thus, the
problem of ethical use of digital tools has become im-
portant. The results obtained were consistent with the
study by A. Nguyen et al. (2022), who outlined ethical
standards for the use of artificial intelligence in edu-
cation. The identified need to ensure data confidenti-
ality, the fairness of algorithms, and responsible use of
information confirms the relevance of ethical training
of future heads of educational institutions. The results
also demonstrated the feasibility of forming specialised
knowledge about the use of artificial intelligence in
professional training. Such conclusions were consistent
with the results of W. Park & H. Kwon (2023), who sub-
stantiated the need for systematic implementation of
education in the field of artificial intelligence. The iden-
tified need for the development of digital literacy and
algorithmic thinking confirms the prospects of relevant
educational programmes.

It was proved that the use of Al technologies pro-
vides a comprehensive development of analytical,
managerial, and innovative competence, since it allows
combining the processing of large amounts of data with
modelling of management situations and forecasting
results. It was confirmed that educational and profes-
sional scenarios with Al integration are an effective tool
for developing practical management skills and digital
literacy. Such conclusions coincided with the results of
M. Sposato (2024), who investigated the specifics of
training leaders in the era of artificial intelligence. The
established need to combine technological knowledge
with strategic management skills confirmed the rele-
vance of updating the content of professional training.
The results obtained were consistent with the study by
X. Yu et al. (2023), dedicated to the use of artificial in-
telligence in music education. The data obtained con-
firmed that, regardless of the educational field, intelli-
gent technologies contribute to the personalisation of
learning, support for creative activities and improve
educational practices. It was established that a positive
attitude to the use of artificial intelligence contributes
to more effective implementation of digital innova-
tions. This conclusion was consistent with the results of
D. Uygun (2024), who examined the views of educators
on the use of artificial intelligence in education. The
data obtained confirmed that readiness for technologi-
cal changes is becoming one of the factors for success-
ful integration of intelligent services into professional
activities. In particular, the area of analysis is the issue
of responsible use of intelligent systems. The results
were consistent with the conclusions of G. Uunona &
L. Goosen (2023), who developed guidelines for com-
pliance with ethical standards when using artificial in-
telligence in training.

The identified need for the development of digital
responsibility and critical assessment of the results of
algorithms confirms the need to include such compo-
nents in training programmes for education managers.
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The results obtained confirm the effectiveness of using
artificial intelligence to support educational activities,
create educational content, and improve professional
competencies. Such conclusions were consistent with
the findings of Y. Wang (2023), who demonstrated the
capabilities of intelligent technologies when teaching
translation. The identified advantages of automated
information analysis and training support confirmed
a wide range of artificial intelligence capabilities in
educational practice. The results showed that the use
of artificial intelligence in the training of future edu-
cation managers contributes to the development of
leadership and managerial competencies, improving
the effectiveness of educational activities, supporting
personalised learning and forming a positive attitude
to digital innovations. Simultaneously, the need to in-
tegrate ethical principles and develop digital responsi-
bility as mandatory components of professional train-
ing in the context of expanding the use of intellectual
technologies was confirmed.

® Conclusions

International experience has shown that the integra-
tion of artificial intelligence technologies into the pro-
fessional training of education managers is developing
as an integral system for developing educational leader-
ship. In the United States, Singapore, Finland, and South
Korea, training of education managers is based on the
use of Al as a tool for data analytics, strategic plan-
ning, forecasting educational results, and modelling
management decisions. The educational programmes
of these countries are focused on the development of
a data-driven approach, digital literacy, and the ability
to manage change, which ensures the development of
competent managers ready to function in the context
of digital transformation of education. A comparative
analysis of digital artificial intelligence services has
shown their systemic role in training future education
managers. Generative models, such as ChatGPT, Goog-
le Gemini, and Claude, provide support for analytical
thinking, creating management texts, and modelling de-
cisions. The integrated Microsoft Copilot and Microsoft
365 Copilot for Education platforms are aimed at auto-
mating management processes, processing educational
data, and generating reports. Notion Al, GrammarlyGO,
and Canva Al tools provide information organisation,
communication support, and visualisation of manage-
ment processes, which together forms a comprehensive
digital ecosystem of educational management.
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Application of artificial intelligence technologies...

3acTocyBaHHS TEXHONOriN i cepBiCiB LUTYYHOro iHTeNeKTy
y npodecinHin nigroroBui MeHep)XepiB y ranysi ocsitu

AniHa 3apBa
AcnipaHTKa Kadegpw NpodecinHOi OCBITH
YHiBepcuTteT puropia CkoBopoamn B Nepedcnasi
08401, Byn. CyxoMJIMHCbKOTO, 30, M. lNepedacnas, YkpaiHa
https://orcid.org/0009-0000-3542-4813

B AHoTauif. MeTta noJsisirajzia B OL[iHIOBAaHHI MOXJIMBOCTEeH BUKOPHUCTAHHS TEXHOJIOTIH IITYYHOro iHTeJeKTy
B npodeciiiHii niaroroBui Malb6yTHIX MeHe KepiB. MeToz010Tis BKJIIOYaJa CUCTEMHO-CTPYKTYPHUH aHaslis,
MOpIiBHAJILHUN aHaJli3 Ta eKCIepUMeHTa/bHe JOC/IiPKeHHs], MeTO, MO/Ie/II0OBAaHHS HaBYaJIbHO-NpodeciiHuX
CleHapiiB, sike OyJio MpoBeJeHO Ha 6a3i YOTHPHOX 3akKJaZiB BUILOI OCBiTH YKpaiHu i3 3anydyeHHsm 120
3100yBauiB Apyroro (Maricrepcbkoro) piBHs ocBiTH. PesynbraTy miagTBepauav edeKTUBHICTh iHTerparnil
TEXHOJIOTIM WITY4YHOTO iHTeseKTy y npodeciiiHy HiroToBky MailbyTHiX MeHekepiB ocBiTH. MixkHapoJHUH
aHasi3 nokasas, o y CrnosydyeHux llltatax Amepuku, Cinranypi, @inaanaii ta IliBgenHiit Kopel mwrydHuit
IHTeJIeKT BUKOPHUCTOBYETbCA AK IHCTPYMEHT aHAJiTUKWM OCBITHIX [AaHUX, CTPaTeriyHoOro IJIaHYBaHHA Ta
NPUUHATTSA yIPaBIiHCBKUX pillleHb, 1[0 3a6e3ne4yye po3BUTOK data-driven miixosy B oCBITHbOMY MeHE/P)KMEHTI.
[TopiBHsANIBHUM aHani3 1UdpoBUX MaaTGOPM 3acCBifYMB, IO IeHEpPaTUBHI MoJesi CHPUAITb aHAJITHYHIN
MiATPUMLI Ta MOZE/I0OBAHHIO PillleHb, IHTErpoOBaHi CUCTEMU aBTOMATHU3YIOTh YIIPaBJIiHCHKI IIPOLecH, a cepBicu
3a6e3Mevyy0Th OpraHisalliro, KOMyHiKalliro Ta Bidyasisaiito ocBiTHIX faHuX. [[0Ka3aHO, 1[0 B eKCIIepUMEHTaIbHIN
rpymi piBeHb mpodeciiiHoi koMmneTeHTHOCTI 3pic i3 M = 2,87-2,90 no M = 3,85-3,94 (SD % 0,89-0,93), Toai sk
Yy KOHTPOJIbHIN rpymni miBUllleHHs] Oy/1I0 He3HAYHUM i ctaHoBusio M = 2,80-2,88 o M = 3,16-3,25 (SD= 1,00-
1,03). HaliBuie 3HaueHHs1 MaB MOKAa3HUK Npe3eHTallil pe3yabTaTiB JocaimkeHHs (M =3,94), geuo HUXKIUM €
piBeHb nudposoi Tpanchopmarnii (M =3,93), 0 CBiIYUTH PO BUCOKUH PO3BUTOK KOMYHIKaTUBHO-LIUPPOBUX
yMiHb y pecrnioH/ieHTiB. [loka3HUK cTpaTeriyHoro niaHyBaHHs (M =3,74) He Ha/IeXKUTb [0 HAUBUIIUX 3HAYEHbD,
10 BKa3y€e Ha BiHOCHO cJyabury cdopMoBaHIiCTb [JOBrOCTPOKOBOTO yNPaBJIiHCHKOTO MUCJIEHHS MOPIiBHSHO 3
MPAKTUKO-OPIEHTOBAaHUMHU IHUPPOBHMHU KOMIETEHTHOCTAMH. /laHi JOBesM, 110 BUKOPHUCTAHHS TEXHOJIOTiH
LITYYHOTO {HTeJIeKTy NiZiBUILY€E piBeHb YNPaBAiHCbKOI, aHAJITUYHOI Ta UPPOBOi KOMIETEHTHOCTI MalbyTHIX
MeHe/[»)KepiB OCBITH

B KniouoBi cnoBa: iu$poBi iHCTPYMeHTH; aHATITUKA IaHUX; IepCOHaIi3allisl HAaBYaHHs; HaBYaIbHO-NpodeciiiHi
CLieHapil; eTUYHI CTaHJapTHU
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