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Abstract: The study is devoted to improving enterprise management using a platform-based
approach. This is one of the relevant directions for strengthening the market positioning of
construction enterprises in Kazakhstan. The key directions and trends in the digitalization of
Kazakhstan’s construction industry from 2021 to 2024 are outlined. Factors influencing
enterprises' choice of digital technologies are analyzed. A methodological approach to assessing
the effectiveness of digital technology implementation by enterprises is further developed.
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Introduction.

Construction is the second-largest industry in Kazakhstan: 13% of all companies
in the country operate in this sector. Private companies perform 71% of all
construction work, foreign developers account for 26.4%, and state enterprises make
up 2.7%. Nearly one-third of the work is related to the construction and repair of non-
residential buildings, while 12% is related to residential housing construction [1].

Currently, various digital platforms are used in the industry, including project
management platforms such as Trello, Asana, Bitrix24, 1C:Enterprise, BIM
platforms, procurement and supply management platforms, and construction
equipment management platforms (GPS monitoring systems). Of particular
importance are government digital platforms such as E-PSD, the Unified Geoportal
of Infrastructure Data of the State Urban Development Cadastre (EGID), the Urban
Development Cadastre system, the IS "Kazreestr" E-PSD system, E-QURYLYS, and
the online building materials platform material.kz.

However, despite widespread digital transformation in Kazakhstan’s
construction-from 3D modeling software to IoT sensors on equipment-the absence of

digital technologies in enterprises still slows down industry development and reduces
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operational efficiency. There is a noticeable shortage of digital solutions that enable
cost savings through resource control and allocation, reduce expenses for correcting
errors, accelerate construction timelines, and increase process transparency.

The aim of this study is to identify the key directions and trends in the
digitalization of Kazakhstan’s construction industry, determine the factors
construction enterprises should consider when choosing digital technologies, and
develop a methodological approach to evaluating the effectiveness of digital
technology implementation.

The object of the study is the construction industry of Kazakhstan.

Main text

For Kazakhstan’s construction industry, digital transformation is a strategic
imperative, and digital platforms are not merely tools to improve operational
efficiency—they are catalysts for rethinking business models and driving innovation.

Since this article is devoted to the study of digital transformation in construction
enterprises using a platform-based approach, Table 1 highlights the key directions of
digitalization in Kazakhstan’s construction industry as a comprehensive process. This
process includes not only the implementation of technologies but also changes in
business processes, staff training, and the creation of regulatory and legal

frameworks.

Table 1 — Key directions and trends in the digitalization of Kazakhstan's
construction industry in 2021-2024.

Direction Content
1B implementation -large construction companies (BI Group) are implementing BIM technologies
of BIM technologies (Building Information Modeling) to optimize the design, construction and

operation of facilities, many companies are not ready to switch to BIM modeling
indicates that digitalization is uneven and depends on size and resources

2 Digitalization of - more than 63% of data in the urban development cadastre system has been
the urban planning digitized, including utility networks, master plans, detailed planning projects and
cadastre information on the road network, which contributes to increased transparency and
efficiency of urban development activities

3 Development of - the volume of the IT market in Kazakhstan is showing steady growth And
the IT market Growing demand for digital solutions in construction

4. Digitalization of - government Kazakhstan is working on the digitalization of public services,
public services including in the construction sector, which simplifies and speeds up bureaucratic

processes;

- development and implementation of online platforms for interaction between
customers and expert organizations (for example, the E-PSD platform).

Source: Developed by the authors based on [4-6]
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Construction organizations in Kazakhstan mainly hire external organizations and
IT specialists (for example, in 2024, such expenses amounted to 5,999 million tenge,
out of a total information and communication technology expenditure of 16,586
million tenge) [7].

To successfully implement a digital transformation strategy, construction
enterprises will need to overcome several challenges. We have identified the most
significant factors that should be considered when selecting digital technologies:

» alignment with the chosen business strategy: Determining how digital
technologies can help achieve the business strategy, vision, mission, and goals;

» compatibility with existing systems: Assessing the current IT infrastructure and
its compatibility with new digital technologies;

» cost-effectiveness and return on investment: Evaluating costs against alternative
options.

Based on the established key directions and trends in the digitalization of
Kazakhstan’s construction industry during the studied period, and on the factors
influencing the justification for choosing digital technologies, a methodological
approach has been developed to assess the effectiveness of digital technology

implementation by enterprises (Fig. 1).
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Figure 1 — Stages of the methodology for evaluating the effectiveness of digital
technology implementation for construction organizations.
Source: Developed by the authors based on [8-10]
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As can be seen, digital platforms are not merely tools for improving operational
efficiency. They involve the integration of digital technologies into all areas of
business, fundamentally changing the way business is conducted and value is
delivered to customers. The growth in enterprise efficiency and the level of customer
satisfaction largely depend on digital platforms. Therefore, the effectiveness of digital
technology implementation is largely predetermined by the accumulated potential of
the enterprise.

Conclusions.

According to the study, digital platforms have significantly changed the
landscape of Kazakhstan's construction industry. However, companies still lack a
structured approach to developing a digital platform strategy based on a deep
understanding of goals, prioritization user experience and reliable security.

The authors hope that the proposed methodological approach will improve both
the quality of business based on digital platforms and the industry's contribution to

the national economy.
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Abstract. The study examines certain aspects of forming the investment attractiveness of an
enterprise as a crucial condition for achieving sustainable development in the long term. The
SWOT analysis of LLP "RollerCentr" conducted by the authors helped identify factors contributing
to its investment attractiveness and the role of the innovation component in its assessment. The
results of the study indicate that in the foreseeable future, solving the problem of diversifying the
company's product line is possible through the introduction of innovative technologies.

Key words: innovation, investment attractiveness , SWOT analysis , Kazakhstan, enterprise.

Introduction. The Republic of Kazakhstan is increasing its investment
attractiveness through institutional reforms, protection of investors' interests,
transparency of regulatory frameworks, infrastructure development, expansion of
digital platforms, and transition to cleaner energy [1-3]. Long-term investments,
primarily in infrastructure, energy, logistics, and the digital economy, contribute to
the involvement of the private sector.

This study is dedicated to exploring opportunities for increasing the investment
attractiveness of an enterprise through innovation. To address this issue, it is
necessary to consider a set of macroeconomic and regional factors (natural, labor,
infrastructure, financial, innovation, and institutional) that influence the enterprise’s
activities and its attractiveness to both external and internal investors. Attention
should also be given to the internal production nature of the enterprise’s work, the
specifics of its operations, and its market positioning. It is important to consider that
alongside traditional financial indicators, investors pay attention to the enterprise's
ability to independently develop, implement, and commercialize new products.

The aim of this study is to assess the role of innovation in evaluating the

investment attractiveness of the enterprise.
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The object of the study is LLP "RollerCentr," which operates wholesale and
retail sales of a wide range of industrial bearings, special equipment for all types of
air conditioners and generators, and bearing parts across Kazakhstan and the post-
Soviet space.

Main text

The growth of the enterprise's investment activity, combined with the
implementation of an innovation strategy, contributes to the expansion of its
capabilities, attraction of external and internal investments, and the introduction of
innovative ideas and projects that help increase operational efficiency at low costs.

As demonstrated by the SWOT analysis, LLP "RollerCentr" has opportunities to

build its own level of competitiveness and business reputation (Table 1).

Table 1 — Analysis of Strengths, Weaknesses, Opportunities, and Threats
(SWOT) of LLP "RollerCentr"

Strong sides + Possibilities (S+0O) Weak sides + possibilities (W+O)
Wide range of products Participation in state and regional projects and
goods and an established market reputation expand programs that stimulate business development
the possibilities of online trading. SMM advertising promotion will speed up the
The accumulated potential allows us to form our own | solution of problems caused by the current lack of an
electronic catalogs bearings for various equipment advertising policy
Strong sides + threats (S+T) Weak sides + threats (W+T)
Thanks to stable market positions, problems with Inflation and the lack of a discount system have a
regional competitors are eliminated negative impact on the consumer.
Favorable geographic location and organized service | The lack of a website and increased competition from
delivery process create competition new Internet-| online stores leads to the loss of a potential client
shops Underrepresentation on markets of other cities in the
region

Source: Developed by the authors based on [4,5]

Undoubtedly, the growth of the investment attractiveness of LLP "RollerCentr"
is significantly influenced by state policy at the global level and geopolitical trends in
the world economy [6,7].

This affects LLP "RollerCentr" in terms of expanding opportunities to enter new
industry markets in partner countries, since customs barriers sometimes hinder the
development of international partnerships.

The state’s policy regarding the supply of qualified personnel with technical
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education also plays an important role against the backdrop of growing demand for
technical professions among the population. For enterprises like LLP "RollerCentr,"
which require competent specialists, it is objectively necessary to improve human
resource policies and attract professional workers to implement modern digital
technologies and other innovative solutions into production processes.

In the future, to implement an innovative approach that demonstrates forecasted
assessments of LLP "RollerCentr'"'s investment attractiveness, the application of
digital technological solutions and consideration of ESG principles are planned [8-
10].

LLP "RollerCentr" follows several directions of innovation implemented in
business processes at various levels:

» digital solutions for investment processes, covering automation of collection,
processing, systematization, standardization, and interpretation of initial
statistical data;

» the use of artificial intelligence in developing predictive solutions regarding risk
situations in various scenarios.

Based on the conducted SWOT analysis, a quantitative assessment of the role of
innovative elements in investment attractiveness was performed for LLP
"RollerCentr."

For this purpose, an index was calculated that takes into account the most
important indicators characterizing the innovative capabilities of LLP "RollerCentr"

to attract potential and actual investors (Table 2).

Table 2 - Key innovation indicators

Indicator Values by year, % Ratio Weight value
2023 2024
Digital solutions for working with data 63 72 1.14 0.40
Competence of specialists 46 53 1.15 0.30
Innovative infrastructure 52 58 1.11 0.30

Since the value of the composite innovation factor index, which is an element of
the model for assessing the investment attractiveness of the business entity, exceeded

1:
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0.401.14 + 0.301.15 + 0.30*1.11 = 1.134,

this indicates a certain growth both in the innovation potential itself and,
consequently, in the investment attractiveness of LLP "RollerCentr."

Conclusions.

As the research results show, considering the innovation component plays an
important role for enterprises when analyzing their investment opportunities.

In this context, the quantitative assessment of the role of the innovative aspect of
an enterprise’s activities involves calculating a composite indicator, which allows

evaluating how much investment attractiveness depends on innovation.
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Abstract. The relevance of the study is dictated by the increasing role of mining metallurgical
sector of Kazakhstan in the energy transition. The authors substantiate the feasibility digitalization
mountain-metallurgical sector to improve the assessment of the importance of enterprises in the
decarbonization of the economy of Kazakhstan. On the example of Azimut Geology LLP It shows
how the process of strategic mapping can be organized using digital solutions. It is substantiated
that the development of high-tech technologies by mining and metallurgical enterprises will expand
the methodological apparatus of analysis mining deposits and will strengthen the international
positions of enterprises.
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Introduction.

Among countries highly dependent on mineral resources, Kazakhstan is at a
transitional stage from effective development to innovative development: the country
is implementing a new industrial policy and creating an industrial ecosystem aimed at
diversifying the economy and reforming the institutional environment [ 1-3].

The development of the mining and metallurgical complex, which contributes
8% to the country’s GDP, requires increased flexibility, adaptability, and the ability to
respond promptly to changes in a stochastic external environment.

A key feature of Kazakhstan’s economy, which aims to become a digital hub in
the Eurasian region, is the high level of technological heterogeneity. Therefore, the
new industrialization seeks to eliminate the technological lag of the mining and
metallurgical complex, create new points of digital growth, and prevent the
continuation of a catching-up development strategy, which implies borrowing both

current technological solutions and digital management models [4-6]. In the context
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of the transition to a low-carbon economy and overcoming technological dependence,
the importance of transferring digital and environmentally friendly technologies is
increasing, as well as the need to combine investments in human capital and fixed
assets with the use of digital technologies, the introduction of process innovations,
and growth in R&D expenditures.

This study is devoted to the highly relevant issue of innovation adoption by
mining and metallurgical enterprises in Kazakhstan. Considering that being part of
the value chain does not promote active product innovation adoption by mining and
metallurgical enterprises, the focus largely shifts to process innovations, particularly
non-technological innovations that contribute to marketing and organizational
changes in business activities.

The objective of the study is, based on the analysis of the current state of
Kazakhstan’s mining and metallurgical enterprises, to evaluate the possibilities of
using the strategic mapping process with the help of digital solutions.

The research object is LLP "Azimut Geology," a multi-disciplinary enterprise
that solves the full cycle of geological tasks, from exploration and prospecting of
promising ore occurrences, their assessment, to volumetric modeling, resource
estimation, and addressing issues related to the subsequent development of mining
facilities.

To achieve the set objective, software products such as "1C: Enterprise," "1C:
Enterprise 8. Management of Our Firm for Kazakhstan. Basic Version"; Statistica
software, CASE technologies, and Expost forecasting were used.

Main text

In light of the above, we propose using the scenario planning method combined
with the application of the balanced scorecard (BSC) system [7-10] to evaluate the
activities of the studied entity.

The opportunities offered by the use of scenario planning include:

 formulating forecasts for the short- and medium-term periods, taking into
account both the dynamics of geopolitical events and the continuously increasing

volume, complexity, and uncertainty of geological and economic information;
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« utilizing the enterprise’s internal production resources by comparing technical
and economic indicators and assessing operational costs;

* justifying the chosen strategy for subsequent development;

* responding promptly to changes in the internal and external environment to
successfully achieve the stated goals.

The greatest challenge lies in accounting for and evaluating operational goals
introduced into the strategic map (the process of strategic mapping), on which the
ultimate achievement of strategic objectives depends, both in terms of timing and the
qualitative characteristics of all aspects of the enterprise’s activities.

When constructing the strategic map and calculating key indicators for the
forecast period according to the relevant scenarios, LLP "Azimut Geology" used a

system of evaluation indicators covering key success factors and performance metrics

(both absolute and relative) (Table 1).

Table 1 - Key performance indicators of Azimut Geology LLC for the forecast

period
Indicators Scenarios Year
2027 | 2028 | 2029
Finance
Return on sales, % 1 6,43 10,85 12,46
2 7,47 5,10 8,37
3 6,35 6,10 5,24
Accounts receivable turnover, days 1 20,14 14,27 17,25
2 20,34 22,27 15, 36
3 26,11 22,54 23,67
Consumers
The share of services provided to regular 1 0.76 0.81 0.86
customers, % 2 0.76 0.80 0.85
3 0.74 0.72 0.70
Return rate, % 1 1.50 1.40 1.30
2 1.70 1.60 1.50
3 1.70 1.80 1.90
Advertising costs, thousand tenge 1 472.56 605,50 788,00
2 393.80 519,00 689,50
3 196.90 259.50 344.75
Internal production business processes
rate, % 1 1.80 1.70 1.60
2 2.00 1.90 1.80
3 2.50 2.70 3.00
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Execution of the plan according to the 1 94 97 100
provided services, % 2 88 91 94
3 90 86 82
Sales Volume / volume of services, % 1 89,00 93,00 97,00
2 85,00 89,00 94,00
3 90,00 87,00 85,00
Wear of process equipment, % 1 52,02 46,02 36,12
2 61,00 56,12 53,16
3 58,02 65,13 76,17
Personnel policy
productivity, % 1 101,01 110,32 11291
2 100,00 112,39 124,06
3 100, 25 103,18 101,95
Staff turnover, % 1 1,3 1,3 135
2 1,1 1,1 1,1
3 1,0 1,0 1,0

According to research, when selecting KPIs, preference should be given to
indicators that are as independent from each other as possible. This is because, in
such cases, their combined use provides the most accurate and objective picture of
the analyzed system.

Conclusions.

In summary, we emphasize the following. According to the conducted study, a
methodological approach that identifies the strengths and weaknesses of the entity
should be a key component in evaluating the performance of mining and
metallurgical enterprises in Kazakhstan [11-13]. Today, as Kazakhstan fulfills its
obligations under the Extractive Industries Transparency Initiative and strives to
comply with the international GRI standards and ESG principles, mining and
metallurgical enterprises face the tasks of structuring geological and economic
calculations and taking into account changes depending on the specifics of the
deposit, as well as the content of primary geological-technological and ecological-

economic data, which may vary and require adjustments during use [14].
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Anomauia. Ha ocnogi ompumanux cmamucmuyHux OAHUX Npo8edeHull aHaniz HAaoiuHocmi
pobomu  npucmpoie peneuno20 3axucmy ma aeMOMAMUKU CUCMEM  eleKMPONnOCMAayaHHs.
Ilokazamno, wo HeobXiOHiCMb 8pPaAXy8aAHHA IX HAOIUHOCMI pobOMU NPU OYIHYI HAOIUHOCMI CUCmeM
eleKmpoenepeemuKu cxem 00YMo81eHa MUM, WO 3 HUMU 36 SI3aHA 3HAYHA YACMUHA 8i0MO8.

Knrwouoei cnoea: memooonocis, penetiHuti  3axXucm, — A8MOMAMUKA,  HAOIUHICMDb,
eleKmpoenepeemuyHa cucmemd.

Abstract. Based on the obtained statistical data, an analysis of the reliability of relay
protection devices and automation of power supply systems was conducted. It was shown that the
need to take into account their reliability when assessing the reliability of electrical power systems
and circuits is due to the fact that a significant part of failures is associated with them

Keywords: well methodology, relay protection, automation, reliability, power system.

Beryn

Bupimenns 3agad HaaiiHOCTI MOTpelye aHalli3y CYTTEBUX OOCATIB JIaHUX.
OcHOBHUM JiKepesnaoM 1H(opMallii Npo HaIIMHICTh B €HEProCUCTEMI € CTaTUCTHKA
BI/IMOB €JIEKTPOYCTATKyBaHHS Ta TMPHUCTPOIB PEIICHHOTO 3aXWCTy Ta aBTOMATHKH.
Marematnyna oOpoOka iHdopmarlii mpo HaIIHHICTh Ma€ KIHIIEBY METY BCTAHOBJICHHS
MexaH13MiB (hOpMyBaHHS Ta MIAMOPSAKYBaHHS 3aKOHAM PO3MOJLTY .

OcHOBHHUII TEKCT.

OO6aiky Ta OIlHI, 3TIHO 13 3alpPONOHOBAHOK METOJUKOIO, TMIJISATAI0Th
npuctpoi P3 1 A , 110 BCTaHOBJIEHI Ha €JIEKTPUYHOMY OOJIaHAHHI E€NEeKTPUYHUX

CTaHIII¥ Ta MiJCTaHIlIA Ta HA JIIHIAX eJIEKTporepeaad Hanpyrow 6 kB ta Buie [1].
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B pamkax nmocmimkeHb poBeeHo 30ip CTaTUCTHYHOI 1H(GOpMAaIIii 010 BiAMOB
npuctpoiB P3  nmns  momanmemioro aHamizy. B gxocti  mkepena  iHdopmarii
BUKOPHCTOBYBABCS  3BIT  IMIJAPO3JUIIB KOMIIAHII B SKUX EKCIUIyaTyBaJlUCh
BUMIPIOBaJIbHI, MYCKOBI 1 JIOT14HI YaCTHMHHU PEJICHHOr0 3aXHCTy Ta aBTOMATHUKHU a
TaKOXX CTaTUCTUKA BIJIMOB , TIPEJICTABJICHA B HAYKOBIH JIiTEpaTypi.

MarematuyHa o00poOKka BKJIOuUajia B cebe TMepeBipKy Ha aHOMAJIbHICTH
pe3yNbTaTIB CIIOCTEPEKEHb Ta MEPEBIPKY Ha OJHOPIAHICTHE BHOOpOK IlepeBipka
rinoTe3d Mpo OAHOPIAHICTE BUOIPOK TMOJSrae B TOMY, 1100 BHU3HAUUTH, YHUM
BUKJIMKAaHA PI3HUI B TaHUX MK BUOIpKaMmH, BIUTUBOM 1H(OPMATHBHOI O3HAKH, 3a
SKUMHU PO3JUIeH] BUOIPKM, a00 X BIUIMBOM BUMAJIKOBUX MPHUYHMH, 3B S3aHUX 3
HEBEJIMKOI0 KUIBKICTIO CIIOCTEPEKCHUX 3pa3KiB OJHAKOBUX THUITB. [lociigoBHUM
nepedbopoM BCiX BUOIPOK BUOMPAIOTH Ti , Kl € OHOPIAHUMHU, a OTIM 00’ €IHYIOTh 1X
JUTSL IOQUTBIIIOT MaTeMaTUYHOT 00pOoOKH[2].

Jlam 31ificHIOBaIach MepeBIpKa rirnoTe3u Mpo 3aKOHU PO3MOAUTY JUIsl POZKPUTTS
MexaHi3MiB ()OpMyBaHHS BIIMOB Ta BU3HAUEHHS KUIbKICHUX MOKA3HUKIB HAIIHOCTI
OCHOBHHMX eJieMeHTiB mpucTtpoiB P3A. OCHOBHMMH OJMHUYHUMHU TOKa3HUKAMH €
JacToTa Ta IHTCHCHUBHICTh BIJIMOB 1 BIJHOBJEHHS MNPAIE3JaTHOCTI, CEPEIHE
HaIpaIfoBaHHs Ha BIIMOBY Ta CEpPEAHIN Yac BITHOBICHHS MPaIe3/1aTHOCTI.

BucHoBkwM.

BHacniok cTaTUCTUYHOTO aHai3y MOKa3aHo, 10 HEOOXITHICTh 00iky P3 mpu
OI[IHIIl HAIMHOCTI €JIEKTPUYHUX CXEM 00yMOBJIEHA TUM (PAKTOM, 1110 3HAYHA YaCTHHA
Jacy TPOCTOI EJEeKTPOYCTAaTKyBaHHS BHKJIMKAaHA BigMoBaMu MpucTpois P3.
TengeHuiss 10 MOCTIMHOrO YCKIJIAJHEHHS BTOPUHHHUX JAHIIOTIB, SK HACHIIJIOK —

301IbIIeHHS BIUTUBY P3 Ha HaIHHICTH CUCTEMH, TIATBEPKYE IF0 HEOOXITHICTb.

Jlireparypa
1. ®enopi M.ﬁ., lNanmymak I.J1., [Tpo6iema nigBUIIEHHST HAIIHHOCT1 PEJICHHOTO
3aXUCTy B e€JeKTpoeHepreTuuHux cucremax. Sworld —International stientific

integration: 301pHuK MarepianiB koHpepenuii, 2020 ¢.92-94 (9-10 nucronana)

Conference proceedings 20



Technique and technology of the future October 2025

https://www.proconference.org/index.php/gec/article/view/gec41-00-017
DOI: 10.30890/2709-1783.2025-41-00-017

FEATURES CALCULATIONS OF DYNAMIC MODES OF THE
ELECTRICAL SYSTEM

Oleksiy Iegorov

PhD, Ass. Professor

ORCID: 0000-0003-2599-1624

O.M. Beketov National University of Urban Economy in Kharkiv,
17 Chornoglazivska Street, Kharkiv, Ukraine, 61002

Olga Iegorova

PhD, Ass. Professor

ORCID: 0000-0001-8593-1557

National Technical University «Kharkiv Polytechnic Institutey

2, Kyrpychova str., Kharkiv, Ukraine, 61002

Marina Glebova

PhD, Ass. Professor

ORCID: 0000-0002-0973-150X

O.M. Beketov National University of Urban Economy in Kharkiv,
17 Chornoglazivska Street, Kharkiv, Ukraine, 61002

Jana Forkun

PhD, Ass. Professor

ORCID 0000-0002-5718-1426

O.M. Beketov National University of Urban Economy in Kharkiv,
17 Chornoglazivska Street, Kharkiv, Ukraine, 61002

Annotation. The purpose of the study is to consider modeling the modes of local objects on a
single information model within the framework of an automated system for controlling the modes of
electrical systems. A mathematical model of the electrical system is proposed, based not on a
general system of equations for the entire system as a whole, but on a set of subsystem elements:
generators, load nodes, network, for which systems of equations are considered. This will allow
expanding the range of tasks to be solved, which relate to the tasks of operational emergency
control.

Keywords: network, load node, generation node.

As is known, increasing the reliability of the electrical system is inextricably
linked to increasing the efficiency of controlling its modes. Automatic control of the
operating modes of the electrical system is a hierarchical system and is carried out by
coordinated actions of personnel at different levels of management. For higher levels
of management, the division of personnel functions into groups of technological tasks
is characteristic. For example, the central dispatch center includes personnel for mode
calculations, mode optimization, and operational personnel. In the relay protection
service, part of the personnel performs calculations for the design and analysis of
relay protection. Information and application software is also functional in nature

(calculation of short-circuit currents, calculation of steady-state mode, mode
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optimization, etc.).

For effective information support of decisions of personnel of local objects of
the electric system it is necessary to carry out analysis of technological tasks which
are a set of functional. Personnel should promptly assess efficiency of the approved
decision. Such assessment is possible only when using modeling which allows to
promptly form different variants of models.

In [1, 2], the results of the analysis of the principles of construction and features
of complete and basic simplified models of transient and steady processes in complex
electric power systems are presented. However, the analysis does not fully consider
the issues of modeling based on modern information technologies.

The software packages used today use external logical models in accordance
with modern information technologies, which leads to certain difficulties in user
interaction with a PC when conducting various studies. This is due to objective
factors.

The initial steady-state operation mode of the electrical network is described by
a system of algebraic equations obtained using the nodal voltage method (1).

When studying transient regimes, the following mathematical model is used:

GU=I+I'+1;, (1)
where G is the conductance matrix; U is the vector of instantaneous voltage values at
the nodes; I is the vector of instantaneous current values at the nodes, determined by
the solution of differential equations describing generators or motors connected at the
nodes; / is the vector of products of current derivatives at constant times, determined
as the ratio of the increase in current over an interval to the duration of the interval;
I~ current vector, which depends on the presence of a connection with the balancing
node (the components are determined by the rule: equal to O if the node has no
connection with the balancing node, otherwise equal to the product of the

conductivity and the voltage of the balancing node).

dit”
-k—1 m—n .
At each interval d with known values?, > 7 there are voltages in the

nodes, currents in the branches:
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_ _ L di*t oyt u®
uk e l[[_'_lf +[0]a l::lfn — Tmen men  Pm e
men dt m—H M—H

In this case, the specified currents in the nodes are found based on the solution
of systems of equations describing transient processes in generators and motors. The

derivative currents can be defined as follows [3]:

.k s Je—1
dlm—n — lm—n _lm—n
s
dt At
di
m—H . _
Lm—n dl' + rm—nlm—n - um o un

wherel,,_,, - instantaneous current value;

Lm_n - inductance of the t-p ; Fu—n - active resistance of the device

U, U, - instantaneous voltage value at nodes typ.

Based on Kirchhoff's first law, for each node we can write:

i um — un _ Lm_n . dlm_n — l’
=\ F T ¥ dt "

n m—-n m-n

wherel,, - instantaneous value of the reference current in node t (generators, loads);

I the number of nodes in the circuit. Let us introduce the notation:

1 4 1
gm—n, = ? _ng—n :grm ? gnn ==
m—H n=l n=1 By s
. ) .
Lm # dlmfn _ _ Lm # dlmfn
lmfn ? ln, - Z
rmfn dt n=l rmfn dt

Taking into account the notations for each phase, this equation was written in
matrix form (1). The equations are solved for each phase separately, which allows the
calculation of transient modes in the presence of asymmetry in the network.

To determine the instantaneous values of the generator current, either the full
Park-Gorev equations are used for generators located near the disturbance site. Or a

simplified model for generators removed from the disturbance site:
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When modeling complex systems that include synchronous machines, it is often
necessary to anticipate certain changes in the primary circuit during the transient
process. Usually, it is worth considering the disconnection of individual machines,
load elements, lines, etc. During subsequent operations, such as reconnection, to
correctly reflect the processes in the disconnected AC machines, simulation circuits

in the form of "current sources' are used.
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Abstract. It has been proven that zeolites currently have a wide range of applications due to
their large pore surface area; zeolites for thermochemical heat storage are of particular interest
due to their ability to provide high energy density. It is known that for the multiple use of zeolites, it
is necessary to carry out energy-efficient and rapid regeneration, which is based on the desorption
process. It has been determined that for the regeneration of zeolites, microwave heating has a
number of advantages over convective and conductive heating. The methodology for conducting the
experiment and the experimental setup for studying the drying of zeolite 13X, the particles of which
had different shapes (cylindrical and spherical), in a microwave field are described. The results of
calculating the amount of heat for moisture evaporation and heating of the test sample, which
determine the useful heat flow, are presented. Data on the efficiency of converting microwave
energy into thermal energy are provided; this efficiency is defined as the ratio of the useful heat
flow to the output power of the magnetron. The importance of rational formation of the zeolite layer
to increase the energy efficiency of the dehydration process has been determined.

Key words: energy efficiency, microwave heating, drying, heat, zeolites.

Introduction.

The interest in zeolite preparation is driven by their wide range of applications.
The scope of zeolite use is very broad: catalysis, adsorption, and biomedicine, due to
their properties such as accessible void space and large pore surface area [1]. Zeolites
for thermochemical heat storage are of particular interest because of their ability to
provide high energy density. This is based on processes of one of two types:
reversible reactions and sorption. Due to the ability of sorption systems to store
thermal energy at ambient temperature indefinitely without heat loss, thermochemical
heat storage has become a widely researched technology for seasonal low-
temperature energy storage (for household applications).

The regeneration of zeolites is the most critical stage determining the efficiency
of the entire process involving adsorption. The problem of fast and effective
desorption is crucial for the efficiency of adsorption reactors [2]. Microwave heating
in the drying process leads to heating only the zeolite containing adsorbed water,

without heating the surrounding air [3, 4]. However, the regeneration of zeolits
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during microwave drying is insufficiently studied, particularly regarding the energy
effect of the interaction between the microwave field and the material under study.
This is a problem that prevents their industrial implementation in a number of
specific fields, particularly in thermochemical heat storage technologies.

The aim of this work is to determine the efficiency of microwave drying of a
dense layer of zeolite 13X with different grain shapes based on a comparative
analysis of the efficiency of converting the energy of the microwave electromagnetic
field into the internal energy of the material. To achieve this research goal,
experimental studies on the drying kinetics of a zeolite layer with cylindrical grain
shape (13X.) and spherical grain shape (13X;) were conducted. Based on thermal
calculations, a comparison of the intensity of moisture content and temperature
change was performed, an analysis of the redistribution of heat flows for material
heating and moisture evaporation during drying was carried out, and the influence of
layer thickness on the efficiency of converting microwave energy into thermal energy
was determined.

In recent years, a growing interest in zeolite heat accumulators and
corresponding zeolite materials has been noted [5]. Zeolite heat accumulators are
chemical storage systems that promise to achieve an energy density of 150-200
kWh-m™ with practically no energy loss over a season [6, 7]. The results of a study
on heat-accumulating zeolite and an evaluation of key parameters, obtained based on
experimental results with NaY without a binder, are presented in work [7].

The regeneration of zeolites is the most critical stage determining the efficiency
of their multiple use, which is defined by the quality of their regeneration process. To
achieve this, it i1s necessary to solve the problem of fast and effective desorption.
Microwave heating, which has numerous advantages compared to convective heating,
can be used for the regeneration of zeolites—for example, direct and volumetric
heating of the irradiated material, as well as selective heating [8]. It is noted [9] that
the application of microwave heating allows the process to be conducted much faster,
cleaner, and with lower energy intensity compared to traditional methods. The results

of [10] confirm that microwave heating does not degrade the adsorption properties of
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zeolites, as subsequent tests showed perfect reproducibility of adsorption and
desorption results.

Analysis of the provided literature data shows that the application of microwave
heating for zeolite drying possesses significant advantages compared to convective
and conductive methods. However, there is a lack of experimental data on drying
kinetics and the redistribution of heat flows during microwave processing for zeolites
that are recognized as rational in thermochemical heat storage technologies.

Main text.

Experimental research was conducted on a laboratory setup, the schematic of
which is presented in [11]. To ensure uniform heating of the material, it was moved
within the volume of the working chamber by placing the processed material on a
rotating platform.

Energy was supplied to the working chamber, of rectangular cross-section
(306x201x322 mm), via a waveguide from a magnetron with a generation frequency
of 2.45 GHz and a power of 800 W. The design of the microwave (MW) chamber
allowed for simultaneous air blowing over the material layer along with the supply of
MW energy. The test material was placed in the experimental cell and processed in
the microwave chamber. At 30-second intervals, the current mass of the zeolite was
determined gravimetrically, and the amount of evaporated moisture and the moisture
content of the zeolite were calculated. Temperature measurements were taken using
an ACCTA AT-280 multimeter, the probe of which was placed directly within the
zeolite layer immediately after the magnetron was turned off. The error in
determining the average integral moisture content was +2.7%, and the average layer
temperature was £3.5%. The studies were performed on zeolite 13X with particles of
different shapes: cylindrical (13X.) and spherical (13X).

The amount of heat used for moisture evaporation and heating of the test sample
(useful heat flow, Q,s) 1s determined by the following dependence:

O,..=(Am,-r+m-c,, -At)/ 7, Br (1)
where 7 is the specific heat of vaporization, J/kg; cy; is the heat capacity of the wet
material, J/(kg-K); 7; is the duration of the i-th processing interval; At is the change in
zeolite temperature.
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The efficiency (1) of the process of converting microwave energy into thermal
energy, defined as the ratio of the useful heat flow to the magnetron's output power

(P), allows for assessing the effectiveness of microwave energy utilization:

n=us v, @)

The results of calculating the efficiency of converting microwave energy into
thermal energy during the drying of zeolite 13X in a microwave field are presented in
Table 1.

Table 1 — Efficiency of the process of converting microwave energy into thermal
energy during the drying of zeolite 13X in a microwave field.

Time 7, ¢ 30 60 90 120 150 180
Efficiency 13X, 0,25 0,46 0,33 0,25 0,21 0,24
Efficiency 13X 0,33 0,24 0,36 0,29 0,31 0,38

The average efficiency of converting microwave energy into thermal energy for
the zeolite 13X, layer was 31%. The relatively low efficiency is due to the small layer
thickness of =5 mm. The average efficiency for the zeolite 13X, layer was 30%. The
layer thickness, as for the 13X, zeolite, was also 6=5 mm.

Subsequently, experiments were conducted with a zeolite layer of the same mass
(100 g) but with a greater thickness of =22 mm by using an experimental cell with a
smaller diameter. It was found that the efficiency increased to 50%, i.e., by a factor of
1.7. This indicates the importance of rational layer formation that creates conditions
for the free exit of moisture during the drying process. Excessive increase in layer
thickness leads to a deterioration of the drying process due to hindered moisture
removal from the layer; therefore, it is necessary to determine the optimal layer
thickness, taking into account its dielectric characteristics.

The results of calculating the heat distribution expended on water evaporation
and heating of 13X and 13X, zeolites weighing 100 g at specified time intervals
during microwave drying are presented in Table 2. The heat consumption for water
evaporation from the zeolite layer is determined by the first term in equation (1), and

the heat consumption for heating is determined by the second term.
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Table 2 — Calculation results of the heat distribution expended on water
evaporation and heating of 100 g zeolites 13X and 13X at specified time
intervals during microwave drying.

Time 7, ¢ 30 60 90 120 150

Heat of zeolite 13X 5609 3402 1777 2459 2814

heating, J 13X, | 3725 | 11234 | 1154 | 1596 | 1010

13X, 2260 2260 6780 4520 2340
Heat of water

evaporation, J | 13x | 2260 | 4520 | 4520 | 4520 2340

Analysis of the calculations shows that at the beginning of the drying process, a
larger fraction of the energy from the magnetron is spent on heating the zeolites, and
a smaller one on moisture evaporation. At t > 90 s, the heat consumption for
evaporation increases significantly.

It was found that the efficiency for 13X, and 13X, is practically the same,
leading to the conclusion that the grain shape does not affect the drying intensity.

Summary and conclusions.

1. With a layer thickness of 13X and 13X, zeolites of =5 mm and a mass of
100 g, the average efficiency of converting microwave energy into thermal energy is
30%. When the layer thickness was increased to 6=22 mm, the efficiency increased to
50%, i.e., by a factor of 1.7. This indicates the importance of rational layer formation
that creates conditions for the free release of moisture during the drying process.

2. Excessive increase in layer thickness leads to a deterioration of the drying
process due to the hindered release of moisture from the layer. Therefore, it is
necessary to determine the optimal layer thickness, taking into account its dielectric
characteristics.
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FEATURES OF IMPLEMENTING A FOOD SAFETY MANAGEMENT

SYSTEM IN THE PRODUCTION OF YEAST-LAMINATED PASTRY

OCOBJINBOCTI BITIPOBAJKEHHS CUCTEMMU YITPABJIIHHS BE3ITEYHICTIO
BUPOBHUILITBA BUPOBIB I3 IPIXK/[?KOBOI'O JIUCTKOBOTI'O TICTA
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Anomauin. Y pobomi pozensaHymo 0coOausocmi 6RPOBAOICEHHS CUCMEMU VNPAGIIHHS
besneunicmio xapuosux npooykmie (HACCP) y eupoonuymei OpiscoHco8020 IUCMKOB020 mMicmd.
IIpoananizosano mexHoN02iUHULL NpPoYec, BU3HAYEHO KPUMUYHI KOHMPOJIbHI MOUKU, NPOBEOEHO
NPAKMU4YHY OYIHKY MIKPOOIONO2IYHUX HNOKA3HUKIE 1 MeMNepamypHoz0 pedcumy BUNIKAHHSL.
3anpononosano wiisxu onmumizayii cucmemu KOHMPOIIO PUSUKIG OJisk MAIUX NIONPUEMCINE.

Knrwouoei cnosa: HACCP, 6e3neunicmsb xapuoux npooykmis, Opiscoxicose TUCMKO8e micmo,
KOHMPOIb PUSUKIB, MAI NIONPUEMCMEA.

Abstract. The study examines the implementation of the Hazard Analysis and Critical Control
Points (HACCP) system in the production of yeast-laminated pastry. The technological process was
analyzed, critical control points were identified, and practical assessment of microbiological
parameters and baking temperature was conducted. Optimization measures for small enterprises
were proposed.

Key words: HACCP, food safety, yeast laminated pastry, risk control, small enterprises.

Berynm.

be3neyHIcTh 1 AKICTh Xap4YOBHX NPOAYKTIB € OJHUM 13 KIIOYOBUX UYMHHHUKIB
MPOJIOBOJIbYOI O€3MeKH Aep>KaBU Ta KOHKYPEHTO3JAaTHOCTI MIAMPUEMCTB XapuoOBOl
MPOMUCTOBOCTI. BupoOu 3 IpikIKOBOr0 JIMCTKOBOIO TicTa (KpyacaHu, CJIOWKH,
POTAJIMKHW) HAJIEKATh 10 MPOAYKIIi, [0 MA€ MIABUIEHUN PU3UK MIKPOO10JIOTIYHOTO,
¢bi13ngHOrO Ta XIMIYHOTO 3a0pyTHEHHS Yepe3 BUCOKY BOJIOTICTh TiCTa, BUKOPUCTAHHS
HAUYMHKH Ta CKJIQJHY 0araToCcTyleHeBY TEXHOJIOT1I0 BUPOOHUIITBA.

Hus mamux 1 cepennix mignpueMctB (MCII) 3a0e3nedenHs 0e3neYHOCTI
MPOAYKII YCKIIAJHIOETBCS Yepe3 OOMEXEeH1 pecypcH, HEAOCTaTHIO KUIBKICTh

KBaJTi()IKOBAHOTO TMEPCOHANIY Ta CKJIATHICTh Y BIPOBAPKEHHI MIDKHAPOIHHUX
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CTaHAapTiB. Y 1hOMY KOHTEKCTI CHCTeMa YIpaBIiHHA OE3MEeYHICTI0 Xap4YOBHUX
npoayktiB HACCP, pekomennoana Kowmicietro Codex Alimentarius Ta agantoBaHa B
mibkHapoaHomy ctanaapti JCTY ISO 22000:2019, Buctymnae ai€eBUM 1HCTPYMEHTOM
3anmo0iraHHs pU3UKaM Ha BCIX eTanax BUpoOHUYoro mporuecy [1-3].

Metoto pobOTH € JOCHIPKEHHS TEXHOJOTIYHOTO MpOoIEecy BHUPOOHUIITBA
JPIKIKOBOTO JTUCTKOBOTO TIiCTa, BU3HAYCHHS KPUTUYHUX KOHTPOJBHUX TOYOK
(CCP), mpoBeieHHSI MPaKTUYHUX JOCHII)KEHb Ta PO3POOJICHHS peKOMEH Al 111010
ormrumizaiii cuctemu HACCP it Manux minmpueMcCTB.

OcCHOBHUI TeKCT.

AHami3 TeXHOJOTIYHOTO MPOIECy MOKa3aB, M0 HAWOLIBIIN PU3HKHA BUHUKAIOTH
miJ 4ac 3aminryBaHHs, depMmeHTarlii, ¢opMyBaHHS BHUPOOIB 1 BHECEHHS HAUMHKH,
KOJIM BIAOYBA€ThCS KOHTAKT TiCTa 3 HABKOJMIIHIM CEPEIOBHINEM 1 pyKamMu
nepcoHany. Bumikanus notpeOye CyBOpOro JOTPUMAaHHS TEMIEPATYPHOrO PEKUMY,
AKUN 3a0e3neuye 3HUIICHHS MOTEHUIMHUX MATOr€HHUX MIKPOOPraHi3MiB, TAKUX SIK
Salmonella spp., E. coli Ta Staphylococcus aureus [3].

Jnst ouinku edextuBHOCTI BropoBamxkeHHs cucremu HACCP mnposeneHo
MPaKTUYHl JIOCHIPKEHHS Ha MajloMy HIANPUEMCTBI 3 BUPOOHHULITBA BUPOOIB 13
JTPKIHKOBOTO JTUCTKOBOTO TicTa. [IpoTArom TphoX THIKHIB 3/1IHCHIOBAIN MOHITOPUHT
TEMIIEpaTypu BWIIIKAHHS, BOJOTOCTI TMPUMIIICHHS, a TaKOX MPOBOIUIIH
MIKpOOI10JIOTIUHMI aHaJIi3 TOTOBUX BUPOOIB.

PesynbpraTn mokazanu, mo 3a temmeparypu 210-220 °C ynpomosxk 14-16 xB
KUIBKICTh Me30(UThHUX aepoOHUX 1 paKyIbTaTUBHO aHAEPOOHUX MIKpOOPTaHi3MiB HE
nepeBuiyBana 1,5x102 KYO/r, mo Bianmosigae Bumoram JICTY 46.004-99 [4].
3HMKeHHs TemnepaTtypu HaBiTh Ha 10 °C cipuyuHsII0 3pOCTaHHA IbOT0 MOKAa3HUKA Y
2-3 pa3mu.

Ha erani oXo0JIOIKEHHSI CHOCTEPIrajiocsl MIABUUIEHHS BIJHOCHOI BOJIOTOCTI J10
75 %, 110 CTBOPIOBAJIO YMOBHU JIJISl POCTY IUTICHSIBUX T'pUOIB HAa BIIKPUTUX 3pa3Kax.
OnTuMaabHUM BUSBHIIOCS OXOJIOKEHHs 3a Temiiepatypu 18—20 °C 1 Bomorocti 60—
65 %.

I[JIH CI/ICTGMaTPBaHﬁ KOHTPOJIFO  3aIlIpOIIOHOBAHO  Y3araJIbHCHY Ta6JII/ILIIO
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KPUTUYHUX KOHTPOJIBHUX TOUOK (TabI1.), ika MOke OyTH aJanToBaHa 10 YMOB MajuX

1 cepeaHix MiampUeEMCTB [5].

Tabauus — OCHOBHI KPUTHYHI KOHTPOJIbHI TOUKH BUPOOHMIITBA APIKIKOBOTO

JUCTKOBOIO TicTAa

Eran [Norenmiitna Kpurnunuit Honyctume Yacrora
Mertonu KOHTPOIIO .
BHPOOHUIITBA Hebe3meka MTOKa3HUK 3HAYCHHS MOHITOPHHTY
. . . . Tepmomerpis
[liaroryBanus | Mikpo6ionoriunae Temmeparypa o p Y,
. <+6 °C Bi3yaJbHUI Monns
CUPOBUHU 3a0pyIHCHHS 30epiranHs
KOHTPOJIb
. o BincyTHicTh
3aminryBaHHS XiMmiuHe CTHo yOHHiX 0 Opranonentuvnae Koxna
TicTa 3a0pyIHEHHS P nepeBipsSHHS napTist
JTOMIIIIOK
Brecenns Mikpo0ionoriuHe Temmeparypa . Koxxna
P patyp <+10°C Tepmomerpis .
HAYMHKH 3a0pyIHEHHS HAYUHKH napris
. MikpoOionoriude | Temmeparypa B ATYHK Koxna
Burmnikanus D patyp >95°C A .
3a0pyTHEHHS IIEHTPi BUpOOY TeMIepaTypu mapTis
Bropunne BonoricTs . .
OX0JIOKECHHS p . 60—-65 % I'irpometp KoxHi 2 rox
3a0pyIHEHHS MPUMIIICHHSI
[NakyBanns Ta dizuune HinicHicTh bes Bizyanbauii Koxna
30epiraHas 3a0pyTHEHHS YIIaKOBKH TTOIITKOPKEHb KOHTPOJIb TapTist
Aemopcvka po3pobka

Sx BugHO 3 TAONMIll, HAWBUIUK PIBEHb PU3HMKY CIIOCTEPIra€ThCA Ha eTarax

BHECCHHS HAYMHKH, BUIIIKAHHSA  Ta OXOJIO/KCHHSI. 3anpoBaKeHHS
aBTOMAaTU30BAHOT'O KOHTPOJIIO TEMIEPATYPH, BOJOTOCTI Ta CUCTEMHU BHYTPIIIHHOTO
aynuty 3abesneuye edektuBHy poOoTy cucremu HACCP HaBiTh y HEBEIMKHUX
BUPOOHMYKX YMOBaX [6].

[IpakTuyHl JOCHIKEHHS MIATBEPAWIM, 110 BIPOBAPKCHHS CTaHIapTHUX
onepatlifnux npoueayp (SOP), TeXHOJOTTYHUX KapT 1 HABYAHHS MEPCOHANY 3 MUTAHb
TITIEHU J03BOJIAE 3MEHINUTH KUIBKICTH HeBlamoBimHocTedr Ha 30-35 %. Taxkum
YMHOM, HaBITh 3a OOMEXEHHMX (IHAHCOBHX MOMJIMBOCTEH Mail MiANPUEMCTBA
MOXXYTh €eKTUBHO (DYHKITIOHYBATH BIAMOBIIHO IO BUMOT MIKHAPOHUX CTAHIAAPTIB
[2; 3].

BucHoBkwu.

[IpoBeaeHi AOCHIKEHHSI JOBEJH, IO BIPOBAIKEHHS CUCTEMHU YIPABIIHHS
OC3IMEYHICTIO XapyOBUX TMPOAYKTIB y BHPOOHHUIITBI BHUPOOIB 13 JAPLKIKOBOTO
JUCTKOBOTO TiCTa € HEOOXIJIHOI YMOBOK 3a0€3MEeUeHHS CTallIbHOI SIKOCTI

nponykuii. Ontumizamis Mpolecy 3a paxyHOK aBTOMAaTHM30BAHOIO KOHTPOJIO
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napamMeTpiB, BHUKOPWUCTAHHS YEK-JIMCTIB 1 HaBYaHHS TIepcoHANy 3abesneuye
MIHIMI3aI[1}0 PU3HKIB.

Po3pob6nena y3aranpbHena Mmoaenbs HACCP moxxe Oyt 3acTocoBaHa Ha MajuXx 1
CepelIHIX MIAMPUEMCTBAX PI3HUX KpaiH, IO MIABUILYE YHIBEPCAIBHICTD 1 TPAKTUUHY
3HAYYIIICTh pe3ynbTaTiB. [lomameinl  JOCHIKEHHS JOIIIBHO CHOpSMYBaTH Ha
nuQpoBI3allil0 MPOLECIB MOHITOPUHTY Ta IHTErpanil0 CMapT-TEXHOJIOTI Yy

KOHTPOJIbHI CUCTEMH.
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TECHNOLOGICAL ADAPTATION OF REFLECTIVE MATERIALS IN

THE SYSTEM OF CONTEMPORARY FOOTWEAR DESIGN

TEXHOJIOT'TYHA AJANITANIIS CBITJIOBIABUBHUX MATEPIAJIIB Y CUCTEMI
CYYACHOI'O B3YTTEBOI'O JIN3AVIHY
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Odoyenm kagedpu Texnonozii moou KHYT]], k.m.H.
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Anomauia. Y cmammi po3ensHymo mexHiuHi acnekmu 6RPOBAONCEHHS CEIMN08IOOUBHUX
ellemMenmie y KOHCmpYKyito cyuacno2o 3ymms. llpoananizoeano payionanvi 30HU iX pO3MIWEHH 3
VPaxy8aHHAM KOHCMPYKYIi 8Uupoby ma ymo8 uoumMocmi y memHuil 4ac 0obu. BusHaueno ocHoeHi
munu mamepianie i MeXHON02IYHUX piuleHb, wWo 3abe3neuyiomev HaAOiUHY Qikcayito ma
0062061YHICMb B8I0OUBAIOUUX KOMNOHEHMIE Oe3 NOCIPUIEHHS ePCOHOMIUHUX XAPAKMEPUCTNUK UPOOD).
Oyineno enaus ceimio8i0OUBHUX eNleMeHMI8 HA MACy, SHYYKICMb [ eKCNLyamayiiHi e1acmugocmi
83YMmMs, A MAKOMC OKpecleHo nepcnekmusu 3acmocyeéanus LED-mexuonoziti y xomobinayii 3
NACUBHUMU MAMEPIATAMU.

Knrouoei cnoea: ceimnogiobusni eremenmu, Ou3aiin 63ymmsi, mexHonoeii, 8i3yaivha besnexa,
IHHOBAYIUHI Mamepianu, ypoaHicmuuhe cepedosuuye, mexHoa02ii BUOUMOCHII.

Abstract. The article examines the technical aspects of implementing reflective elements in the
design of modern footwear. Rational zones for their placement are analyzed, taking into account
the structure of the product and visibility conditions in low-light environments. The main types of
materials and technological solutions ensuring reliable fixation and durability of reflective
components without compromising the ergonomic characteristics of the product are identified. The
influence of reflective elements on the weight, flexibility, and operational properties of footwear is
evaluated, and the prospects for integrating LED technologies in combination with passive
materials are outlined.

Keywords: reflective elements, footwear design, technologies, safety, innovative materials,
LED systems.

Berym.

Po3BuTok TexHomoriii y cdepi auzaiiHy B3yTTS 3YMOBIIOE€ HEOOXIIHICTH
MOETHAHHS €CTETUKU 3 Oe3MEeKOI0 KOPUCTyBayda, OCOOIHMBO y MICBKMX YMOBax, €
MIIIOXOAM, BEJOCUIIETUCTH Ta KOPUCTYBadl MEPCOHAIBLHOTO TPAHCIOPTY YacCTO
MepeCyBalOThCSI B YMOBaX HEIOCTAaTHHOTO OCBITIICHHS. CBITJIOBIOMBHI €JIEMEHTHU

(peduiexkTUBU) BIAITPAaIOTh BAXKJIWBY POJb Yy TIJBHUIINCHHI MacCHBHOI BHUJIMMOCTI
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JIOJIMHYU, TIEPETBOPIOIOYNCHh HAa 3aci0 BI3yallbHOI KOMYHIKAIll MDK TMIIIIOXOJOM 1
BofieM. [l JOCSTHEHHS MaKCUMAalbHOTO e(eKTy BIAOUTTS HEOOXINHO HE JIHIIe
BUOpaTH BIJAMOBIIHUI MaTepiayi, a i BU3HAYUTH ONTHUMAaJbHI AUITHKH PO3MIIICHHS,
3a0€3MeYUTH TEXHOJIOTIYHY CYMICHICTh 13 KOHCTPYKII€IO B3YTTS Ta 30€pertud Horo
eKCIUTyaTaliiiui BiIacTuBocTi[ 1].

MeToau aociizKeHb. Y CTaTTi BUKOPUCTAHO KOMIUICKCHUM MIAXiA, IO
MOEIHY€ aHANITHYHI, EKCIIEPUMEHTAJIbHI, MaTepialo3HaByl Ta MOPIBHAJIbHI METOAM.

OCHOBHUI1 TEKCT.

TexniyHa iHTerpaiisi CBITJOBIIOMBHUX €JIIEMEHTIB Yy KOHCTPYKIIIO B3YTTS
noTpedye KOMIUJIEKCHOTO TIAXOAY, SIKUH BpPaxOBYE OCOOJHMBOCTI BUPOOHUUUX
MPOIIECIB, BIACTUBOCTI MaTepialliB Ta EKCIUTyaTalliiiHi yMOBH TOTOBOTO BUpOOy. [1pu
po3po0Ill TakuX MoOJeNed BaXJIMBO HE JHUIIE 3a0€3MEeYUTH BUCOKY BHUAUMICTH
KOpHCTyBada, a W 30€pertu eproHOMi4HICTb, KOMGOPT 1 JOBTOBIYHICTH B3YTTH.
ParionanpHe po3MillieHHSI CBITJIOBIAOMBHUX JeTajell BHU3HAYAEThCA O10MEXaHIKOIO
pyXy CTONHM Ta OCOOJMBOCTSIMU CHPUUHATTS CBITJAa Yy TEMHHUWA dYac A00M.
HaiinouinbHie po3TamoByBaTd peQuieKTUBM B TMepeaHid (HOCKOBIK), OOKOBIH
(Oepui) 1 M’ATKOBIM YacTHHaX, $KI YTBOPIOIOTh HAWOUIBIIMI KyT BIIOUTTS Yy
HanpsMKy ¢ap aBromoOuts. Lli 30oHM mig vac xonu abo Oiry mnepeOyBarOTh y
MOCTIMHOMY pyCl, IO CTBOPIOE e(EeKT «Iyibcamii» BITOIKMCKY, ITiICHIIOIYN
JTUHAMIYHY BUIUMICTD JIFOAUHU[2].

3 TEXHOJOTIYHOTO MOTJISAY IHTETpallisi TAKUX €JIEMEHTIB MOXJIMBA 0€3 CYyTTEBUX
3MiH Yy TPaullifHOMY MpOIleCci BUTOTOBJIICHHS B3YTTA. 30KpeMa, TepMOTpaHchepHi
IUTIBKM a00 CTPIYKA MOXKYTh HAHOCUTHCS Ha CTajli 03/100JICHHS BEpXy B3YTTS —
MIiCIsT KPOo, aje J0 OCTaTOYHOro ckiagaHHs. BoHW He moTpeOyroTh A0JaTKOBUX
IIBIB 1 MOXYTh MOEJIHYBATUCS 3 TPAAUILIMHUMU TEKCTHWJIBHUMU a00 CUHTETUYHUMU
matepianamu. I[lpumuBHi abo HakmagHi maHenml 3 peIeKTUBHOI TKAHUHU YH
THYYKOTO TIJIACTUKY JIETKO 1THTETPYIOTHCA y KOHCTPYKIIIO 32 JOMOMOTOIO IIBEHHUX
MalliH, He NOTpeOyIouM cremnian3oBaHoro oOmagHaHHsA. Takuil migxin 30epirae
MIIHICTh MIBIB 1 JIO3BOJISIE CTBOPIOBATH 3HIMHI €IIEGMEHTH JJI1 CE30HHOTO

BUKOpHCTaHHS a00 OpeHmoBoi nmepconanizaii (puc.1.)[3].
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Pucynok 1- Cxema TexHi4HOI iHTerpauii CBiTJ1I0BiI0MBHMX €JIeMEHTIB y

KOHCTPYKIIK B3YyTTH

Jlns mMacoBOTO BUPOOHHUIITBA OCOOJHUBO €()EKTHBHUM € METOJ IHTerpaiii
CBITJIOBIAOMBHUX MiKporpaHys y nonimepHy macy (EVA) mig wac auTTs migomBu
abo 30BHIIHBOTO 3anHuKa. lle no3Bossie oTpuMaTu marepian 13 BOYJIOBaHUMU
B1IOMBAIOUMMHU BJIACTUBOCTSIMU 0€3 MOTpeOM Yy JoJaTKoBOoMYy KpiruieHi. Take
pimeHHs1 3a0e3Meuye BHUCOKY CTIMKICTh JO CTHpPAHHS, BOJOTOCTI Ta MEXaHIYHUX
HABAHTAXKEHD, [0 € BAKIMBUM JUISI TUTSIYOTO, POOOUOTO UM TYPUCTHIHOTO B3YTTS.

3 eproHoMi4HOro OOKYy TMACHBHI TEXHOJOTIi (TKaHWHHI, TUIIBKOBI, MOJIMEPHI)
MPaKTUYHO HE BIUIMBAIOTh HA Macy BHUPOOYy — 30UIbllieHHs He mepeBuiye 3—5%, a
THYYKICTh KOHCTPYKIIIi 3aJMIIAETHCA HAa PIBHI CTaHAApTHUX Mozener. HaTomicTs
LED-cuctemu, xoua ¥ 3a0e3leuyloTh MaKCHUMalbHy BUIUMICTH (10 500 ™),
BUMAaralTh CKJIAIHINIOI KOHCTPYKIIi: TepMeTH3allii eJEeKTPOHHUX MOJYJIIB,
BCTAaHOBJICHHS aKyMYJISATOpiB, KaOeniB 1 KoHTposiepiB. lle yckiamHioe mpoiec
cKJagaHHs Ta 30uIblye Bary B3yTTs Ha 70—100 rpamiB Ha mapy, TOMy Takl pillIEHHS
nopedHi mepeBaxHo y fashion-cerMeHTi a00 TEeMOHCTpAIIHHUX KOJICKITIsX.

[TepcriekTHBHUM HampsMOM € PO3poOKa TIOPUIAHMX CHUCTEM, SIKI TOETHYIOTh
MacuBHY peTpopediekcito 3  JTIOMIHECHEHTHUMU ab0  HAHOCTPYKTYpPHUMH
MOKPUTTSAMHU. Taki Marepiaiy MOXyTh 3a0e3reuyBaTH e€(EeKT HaKOIMMYEHHS CBITJIa
0e3 moTpedu y JpKepenax >JKUBJICHHS, IO BIAMOBIZA€ CyYacHUM TEHISHIIISIM
eHeproe(eKTUBHOCTI Ta EKOJOT1YHOCTI. 30KpeMa, 3acTOCYBaHHS O10pO3KIaTHUX
noyimepiB 3 Mikporpanyiamu TiOz a6o Al.Os BiAKpuUBaE MOXKIIMBICTh BUPOOHHUIITBA

eKoMojieNiel 3 TPUBAIUM TEPMIHOM CIY>KOM Ta MIHIMAJIbHUM BIUIMBOM Ha JOBKLIUIS

(Tabmn.1.) [3-4].
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Tadoiauusa 1: TexHiuni napaMeTpu iHTerpauii cBITJIOBiIOMBHUX TEXHOJIOTIH y

KOHCTPYKIIiI0 B3yTTH [2-5]

Twun TexHomorii Ta

Marepiain

TexHiuHI XapaKTEPUCTUKU

(MeToj, mapameTpu, yMOBH)

OcHOBHI TiepeBarv / HeJIOJIIKH

Ta cpepa 3acTOCyBaHHS

TepmoTpanchepHi
Bk (3M™,
ITY/IIET, 0,15-0,25

MM)

Hanecenns min tuckom 150—
170°C npotsirom 15-20 c;
koed. Binouttsa 400-500

cd/Ix-m?; BruuB Ha mMacy +2—

3%; TemmneparypHa CTIHKICTb

—20...180°C

+ Bucoxka rHyuKiCTb,
JIETKICTh; HE TTOTPeOye€ IIBIB;
— CepenHs 3HOCOCTIMKICTD.
3acTOCyBaHHSI: CIOPTHUBHE,

MICBKE B3YTTS

[TpummBHI aHesni

CTaH,Z[apTHe MAallTMHHC ITHUTTA

+ MIIHICTB, TOBrOBIYHICTB;

(momiectep/HeHIOH, (ronka Nel110-120); xoed. — IToTpi6Ha 006poOKa IIBIB.
0,4-0,6 Mmm) BinOuTTs 300—450; BrivB Ha | 3aCTOCYBaHHS: TYPUCTUYHE,
macy +4-5%; TemrepaTypHa aUTs9e, pobode B3yTTS
ctiikictb —30...+90°C
MonaynbHi MexaHniuHe KpirmjieHHs a60 + 3HIMHICTb, JIeTKA 3aMiHa;
€JIEMEHTH ¢ikcarig Mar"iToM; Koeg. — MeHi111a 10BroBiUHICTh

(JTMITYYKH, MarHITH,

BigoOutTs 250-400; BIutuB Ha

dikcarii.

MJIACTUK/TKAaHWHA, Macy +3—4%; TemnepaTypHa 3acTocyBaHHS: aJlaliTUBHE,
1-2 mm) ctiiikicTh —20...+60°C CE30HHE B3YTTS
IaTerporani JlutTs mig TuckoMm mipu 160— + Bucoka CTIHKICTE 10
noyiiMepu 180°C; xoed. BinoutTst 200— CTUPAHHS, BOJIOTOCTI;
(TPU/EVA 3 TiO-, 350; BriuB Ha Macy +1-2%; — HeMOXITUBICTh PEMOHTY.

ALOs, map 2—4 mm)

TeMIlepaTypHa CTIUKICTh —

40...+100°C

3acrocyBaHHs: poboue,

nutsye, outdoor

LED-cucrema
(rHyuka nara +
LED-ngioan)

BOynoBana KOHCTPYKIIis 3
kuBIIeHHSIM Li-ion 3,7B;
akTuBHE CBITIHHS 710 500 M;
BILUIMB Ha Macy +8—10%;
TEeMIIepaTypHa CTIUKICTb —
10...+50°C

+ MakcuManbHa BUIUMICTb,
e(hEeKTHICTh;
— IligBuiena Bara,
CKJIQAHICTh 00CITYyrOBYyBaHHS.
3actocyBanHs: fashion,

JIEMOHCTpAIIH1 KOJEKIIi1

Tum TexHoJorii Ta

Marepian

TexHiuHI XapaKTEPUCTUKU

(MeTon, mapaMeTpH, YMOBH)

OcHoOBHI TiepeBary / HeIOJIIKU

Ta cepa 3acToCyBaHHS
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BnpoBamkeHnHs: CBITIIOBIIOMBHUX €JIEMEHTIB Yy Cy4YacHE B3yTTS HE JIUIIE
Y3rOJKY€ETBCS 3 ICHYIOUMMH TEXHOJOTIYHMMU MpOLECaMU, a W CTUMYIIOE IX
MoJIAJIbIIy MOJICPHI3allito. 3aBasKA ajanTallii MaTepiaiiB, YJIOCKOHAJICHHIO METOMIIB
KpIIJIEHHA Ta ONTHUMI3alii KOHCTPYKII MOXJIMBO CTBOPIOBaTH BHUPOOH, SIKi
OJIHOYACHO  BIANOBIIAIOTH  KpUTepisiM  Oe3neku, KOM@OpTy, €CTETUKH Ta
1HHOBALIMHOCTI.

BuchoBok.

[IpoBeneHuit aHami3 Mq0Ka3ye, IO TEXHIYHA IHTETpaIis CBITIOBIIOMBHUX
€JIEMEHTIB Y KOHCTPYKIIO B3YTTS € €PEKTUBHUM CIOCOOOM MiABHUINECHHS O€3IMeKu
KOPHUCTYBaviB 0€3 IIKOIU ISl eproHOMIYHOCTI Ta KOM(POPTY BUPOOY. 3aCTOCYBaHHS
TepMOTpaHC(PEpHUX TUIBOK, MPUIIMBHUX T[aHENEH, MOJYJIbHUX EJIEMEHTIB 1
MoIiMEpiB 13 peTPOpePICKTUBHUMHU TOMIIIKAMH JIO3BOJISIE aIallTyBaTH TEXHOJOT1IO
0  PpI3HUX  TUMIB  B3YTTSI — Bl  CHOPTUBHOrO 70  pobOOYOro.
[TacuBHI pimieHHs (TKAaHUHU, TUTIBKHU, TOJIMEPH) AEMOHCTPYIOTh MiHIMaJIbHUIN BILINB
Ha Macy Ta THYYKicTb, ToAl ik LED-cucremMu notpedyroTh TOUKOBOI IHTErpallii yepes
CKJIAAHICTh KOHCTpYKIii. [lepcnekTHBHUM HampsiMOM € po3poOKa riOpUIHUX CUCTEM
Ha OCHOBI O10MOJIMEPIB 1 HAHOMOKPUTTIB, IO MOEJHYIOTh €HEProeeKTUBHICTD,
JIOBTOBIYHICTh 1 €KOJIOTIYHICTh, CHPUSIOYM CTBOPCHHIO 1HHOBAIITHOTO Ta

O€3MEeYHOr0 B3YTTS HOBOT'O TTOKOJIIHHS.

Jlirepartypa.

1.J[3ukopuu  T., TamaBcebka JI., Migenko A., Oumnedipenko C.
CeiTioBigOuBarouuil oasr — moja Ta Oesmeka. / Matepianu VI MixuapoaHoi
HayKOBO-MPAKTUYHOI KOH(EpeHlii «AKTyallbHI MNpPOOJEMH CYYaCHOTO JU3alHY»
(Kuis, KHY T/, 25 xBitHs1 2024 p.). — KuiB: KuiBchkuii HallioHaJIbHUIM YHIBEPCUTET
TEXHOJIOT1 Ta nu3ainy, 2024.

2.Crangaptu ceprudikaiiii cBITIOBIIOMBHUX MarepiamiB B Ykpaidi. // 3aMku,
BIJIMOYMHOK, Mojopoki mo Yxkpaini, 2020. — URL: https://clipr.cc/9YnPF (nara
3BepHeHHs: 24.10.2025).

3.Costello T. M., Wogalter M. S. Reflective trim on clothing: Desirability

Conference proceedings 40



Technique and technology of the future October 2025

indicated by purchase. // Proceedings of the Human Factors and Ergonomics Society
Annual Meeting. — 2007. — Vol. 51, No. 20. — P. 1340-1343

4.Cherunova I., Park Y., Yoon H. Development of infrared reflective textiles
and simulation of infrared camouflage performance. // Applied Sciences. — 2023. —
Vol. 13, No. 6. — Art. 4043. — MDPI. — DOI: https://doi.org/10.3390/app 13064043

5.Agresta C., Brown A. M., Gough V., Nunns M., Dixon S. J. Running injury
paradigms and their influence on footwear design. // Frontiers in Sports and Active
Living. - 2022. - Vol. 4. -  Art 871870. -  DOI:
https://doi.org/10.3389/fspor.2022.871870

Conference proceedings 41



Technique and technology of the future October 2025

https://www.proconference.org/index.php/gec/article/view/gec41-00-038
DOI: 10.30890/2709-1783.2025-41-00-038

V]IK 539.3
ASYMPTOTIC ASSESSMENT OF LOADS IN THE WIND TURBINE

BLADE ATTACHMENT TO THE HUB

ACUMIITOTUYHA OIIHKA HABAHTAJKEHbG ¥ BY3JII 3°€JTHAHHS JIONTATEM
BITPSIKA TA XABY

Bilova O.V./ Binosa O.B.

c. ph-m.s., as. prof. / k.gp-m.H.,004.
ORCID: 0000-0001-6258-6164

Ukrainian State University of Science and Technology,
Dnipro, Lazaryana 2,49000

Ykpaincoxuii oeporcasnuii ynisepcumem HayKu i mexHoao02it,
ninpo, Jlazapana, 2, 49000

Abstract. The efficiency and durability of wind energy systems largely depend on design
solutions and the reliability of their connections. One of the key elements is the contact interaction
between the hub and the blade. This study examines the application of the perturbation method [1,
2] to investigate the mechanical interaction between a composite material hub and a wind turbine
blade. The results may be useful for improving reliability and optimizing the design of wind energy
systems.

Keywords. Asymptotic analysis, perturbation method, mathematical model, anisotropic plate,
curvilinear anisotropy, wind turbine, blades, hub, bolt.

Anomauin. Po3zensinymo mooenvhy 3a0avy KOHMAKMHOL 83A€MOOii dcopcmroeo xaby ma
aonami 8impomypOiHU, 5AKA BUCOMOGNIEHA 3 KOMHO3UYILHO20 Mamepiany 3 YULIHOPUUHOIO
aunizomponiero. Lle o3nauae, Wo MexXawiyHi 81ACMUBOCMI MAMEPIALY 3MIHIOIOMbCA 3AIEHCHO B8i0
Kyma ma paoiaibHo20 NOJIOHCEHHs, WO XAPAKMepHO 05 wapyeamux abo HamMoOmMaHnux KOMNo3umie.
Bonm esasxcaemuvcsa abcontomuo dxcopcmkum. /o Hb020 NPUKIAOEHO 306HIUHE 3YCUNLIA , WO MOXHCE
BKIIOYAMU OCbOBY CUTY, 32UHATILHULL MOMEHM aO0 KoMOIHayio Haganmadcensb. Xab eucomosnenuil 3
KOMNO3UMHO20 Mamepiany, MeXAaHiuyHi 61ACUBOCHI K020 3MIHIOIMbCSA 8 3ANeHCHOCMI 8i0
padianvhoi KoopouHamu ma Kyma (Yurinopuuna auvizomponis). Konmaxm midxc xabom i 6bormom
acopcmruti. Konmaxmuuii muck 6Oyde HeOOHOPIOHUM uepe3 aHizomponiro mamepiany. 3adaya
po3g’azana acumnmomuyHum memoodom Manesuua-Ilagnenko. Ompumano acumMnmomuyHull
PO38 30K ) HYIbOBOMY HabaudxcenHi. Paniwe 6 pobomax 6yno nokazano, wo came yeil po3e 30K
015l I30MPONHUX Mamepianié cnienaoac 3 gidomum mouynum. Ompumani pe3yribmamu MONCYMb
Oymu suxopucmaui 01s onmumizayii KOHCMpPYKyii 3'€OHanus xaby i n1onami ma nNpocHO3YE8AHHSA
0oeeosiynocmi mamepiany. Qoepicani HA OCHOBI 3aANPONOHOBAHO2O NIOX00Y 3HAYEHHS OJis
KOHMAKMHUX HANPYHCEHb PA3OM 3 0COOIUBUM PO38 SA3KOM O0Al0mb PIGHOMIPHO NpUOAMHUL 8 YCill
obnacmi KOHMAKmy HAOIUNCEHULl PO38°A30K 3a0aui Ol eeKmMUBHO20 OO0CHIONCEHHS KapMUuHu
KOHMAKMHOI 83A€EMO0II 3A3HAUEHUX eeMeHMI8 KOHCMPYKYIL CYyYACHO20 8IMPIKA.

Knrwouoei cnosa. Xab, simpsk, acumnmomuyHuii Mmemoo, aHi30Mponis, OpmomponHull,
naacmuHa

Introduction.

The solution of the contact problem for an orthotropic plate with cylindrical
anisotropy and a stringer under their rigid contact, obtained by the author using the
analytical asymptotic Manevich-Pavlenko method, can be applied in various practical

problems of civil engineering, shipbuilding, and others. In this article, we will
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examine for the first time the application of the results of this solution for studying
the contact of certain elements of a wind turbine structure. The contact interaction of
the blades and the hub made of composite material, which are connected with bolts,
is considered. The hub of the wind turbine is the central part to which the blades are
attached. Its strength and weight critically affect the efficiency and durability of the
wind installation. In modern wind turbines, the attachment of the blades to the hub is
carried out using high-strength bolts, as this ensures reliability and the possibility of
maintenance. The blade-to-hub connection points are a very important component of
the structure. To avoid energy loss at such joints, to reduce the weight of the
structure, to maintain its strength and service life, it is necessary to study the
mechanical properties of their interaction (tension, shear, stress in the contact area)
and to look for new materials for the structural elements that will allow for savings.

Material and research results. The main types of blade attachment to the hub
using bolts are, firstly, the ring flange mounting — the blade has a flange that is
fastened to the hub with bolt connections. It is used in large turbines (2+ MW). The
main advantage is the uniform distribution of load. Insert-type bolt connections are
still actively used. Bolts are screwed into insert metal sleeves integrated into the root
part of the blade, resulting in less load on individual attachment points. Traditionally,
hubs are made from steel or cast iron with high strength characteristics. However, due
to the heavy weight of these materials, the load on the supporting elements of the
wind turbine increases, which affects the overall system efficiency. The advantage of
composite materials is their low weight and corrosion resistance, which is especially
important for offshore wind turbines.

Main text.

Hubs made from composite materials (polymer composites reinforced with
carbon or glass fiber) are still rare today, mostly only found in experimental or small
turbines, but they have certain advantages that need to be investigated. Let us
consider a model problem of the contact interaction between a rigid hub and a wind
turbine blade made from a composite material with cylindrical anisotropy. This

means that the mechanical properties of the material vary depending on the angle and
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radial position, which is characteristic of laminated or wound composites. The bolt is
considered to be perfectly rigid. An external force is applied to it, which may include
axial force, bending moment, or a combination of loads. The hub is made of a
composite material, whose mechanical properties vary depending on the radial
coordinate and angle (cylindrical anisotropy). The contact between the hub and the
bolt is rigid. The contact pressure will be non-uniform due to the material anisotropy.
That 1s, the problem setup will be identical to the following problem of transferring
load from a rod to an orthotropic plate with cylindrical anisotropy, shaped like a ring

0=ty

R, <r<om,

sector (Fig. 3). Spring plate ~7<0<7 secured along the edges

At infinity, stress and displacement are absent. Along the median radius (9 = C') the
plate is reinforced with a rod, which at the extreme point’” =R, subjected to axial

load Fy (in this task, the direction was considered opposite to the direction of the bolt

pressure on the hub).

Figure 1 - Node design. Figure 2 - Load on the hub.
Itis considered that 0=¢=mh=InR /R;(R, <r<R),0<p<y.
This problem reduces to integrating the equilibrium equations of the plate in
terms of displacements
{Blugé, +Gu,, — B, (v?? +u)+ Gmv,, —Gv, =0,

GV, + Byv,, + By, + Gmt,, + G(uﬂ - v): 0;

(1
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under such boundary conditions:
o, = B(Roe? | (i, + %, (v, +10))= 0, 2 = G(Rye? I (ur, +v, —v)=0 (£ = 0, = ),

u=u,v=0 =0xu=v=0 (n==y) (2)

Figure 3- Contact scheme.

Rod displacement e satisfies the ratio

EFu,,, = BR,e*5(£) - 2R,e°7(£,0) 3)

and the contact interaction force between the rod and the plate is determined by the

formula (4).

T =10 =GlRe | @)

In the first approximation for this problem, the first type of boundary value
problem has the form (first type stress state)

10 Lo
Buiyy + Gty =0

)

v;’DJrul’D:O. ()

with boundary conditions u =u, (=0), u'=0@=7), (7)
Equations corresponding to the second type of NDS have the form

Gvs, +B,v,' =0, uy =0, (8)

under such boundary conditions:
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V;’D = —H;’D (é’ = O,é’ = h.), vl = 10 (;17 =0; n= }/) )
For the first-type NDS, the components of the displacement vector are obtained

_RR, a(y—1n) _2PR, & f(n,n)cos(a,&)

1 (E ) =
(c5) EF  gh EFh 5 @(n) (10)
e n)—_ Pk @ (r-n) 2R, s hinn)cos(a,f)
EF gh 2 @EFh 7 Z,p(n) (11)

where % = nrih. f(nn)=shloo,(y-n)l/ shiwa,y ). g=2Gw/( EF),
finn)=cHwo,(y—n)l/ shiwe,y). o=(B,/G)%; p(n)=al + ga,cth wya,) -

_ KR, wy* _ 2RR, W & crh(maﬂ}f)cos(anf)

‘,1,0 (‘f!o) = 3 7
EF 2gh EF owrn min’[n+g(hin)cth(we,y)]
VO E )= — 2PR, W & cos(et, &)
‘ EF  or' o n*sh(wa,y)n+ g(hi7)cth(wa, y))|
Conclusions.

The obtained solutions do not satisfy the zero boundary conditions for the
tangential stress T for the plate at ¢=0j¢g=nh , as well as zero boundary conditions

for the component of the displacement vector v at 7~ 0 and 7= 7" Elimination of
the corresponding inconsistencies is ensured by solving the second-type boundary
value problem of the non-stationary heat conduction. It should be noted that the

solutions for the contact interaction force obtained by the asymptotic method are

valid everywhere except in the immediate vicinity of the points. ¢=0.7=0 4n4

¢=0.7=7% Wwhere it is necessary to use a particular solution z(x)=Ax""

An unknown constant coefficient is determined from the ‘matching’ conditions
(at a certain point, the particular and approximate solutions, as well as their
derivatives, coincide). These conditions allow for determining the matching point of
the two solutions and the constant of the particular solution. It has been shown that
the zone in which it is necessary to use the particular solution is insignificant. The
obtained results can be used for optimizing the design of the hub-blade connection

and predicting the material's durability. The values obtained based on the proposed
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approach for contact stresses, together with the particular solution, provide an
approximate solution to the problem that is uniformly applicable throughout the
contact area, allowing for an effective study of the contact interaction pattern of the

specified elements of a modern wind turbine construction.
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V]IK 620.3
REDUCING FUEL CONSUMPTION AND ENVIRONMENTAL
POLLUTION THROUGH THE USE OF NANOMATERIAL ADDITIVES IN

FUEL

SHUKEHHSA BUTPAT ITAJINBA TA SMEHIIEHHS 3ABPY/IHEHHS JOBKIJIJIA
HJIAXOM BUKOPUCTAHHSA NPUCAJOK HAHOMATEPIAJIIB 10 ITAJIBHOT'O

Latysh O.M./ Jlatnmx O.M
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Senior Lecturer
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Anomauin. AnvmepHamugui 6udié NaIU6a NPuUBEpPmMAlOmMsb 8eIuxy yeazy. Bionoesniosanvhi
Ooicepena enepeii, xaOUaOyU  OIONANUBO, NAUBHI eleMeHMU MA COHAYHI MeXHON02il, 0aomb
3MO2Y 3MEHWUMU CNONCUBAHHS BUKONHO2O0 NATUBA MA OMPUMATIU MONCTUBICIMb KOHMPOIIO8AMU
BUKUOU NAPHUKOBUX 2A3i8 6 ammocgepy.

Knrwuosi cnosa: bionanuso, 6ioousenvb, HAHOYACMUHKUY, HAHONAIUBO.

Abstract. Alternative fuels are attracting a lot of attention. Renewable energy sources,
including biofuels, fuel cells, and solar technologies, make it possible to reduce fossil fuel
consumption and control greenhouse gas emissions into the atmosphere.

Keywords: biofuel, biodiesel, nanoparticles, nanofuel.

Berym.

[IpoGnema rno0anbHOrO MOTEIUIIHHSA BXKE 3apa3, a 0cOOJMBO Yy MalOyTHbOMY,
Oyze ogHUM 13 HAaHOUIBIINX BUKIMKIB JABAALSTH MEPIIOrO CTOMITTS. 3a OCTaHHI CTO
POKIB cepeaHst Temmneparypa 3emii 3pocia mpubnmn3no Ha 0,4-0,8°C .

Excniepty 31 3MiHM KJIIMaTy MPOTHO3YIOTh, IO SIKIIO TEHICHITIS 30€pekKeThCs,
TO JI0 KIHIIS CTOPIUYsl CepeliHs TiiodanbHa Temmneparypa 3pocte Ha 2-5 °C. Hacninku
BUKOPUCTAHHS BUKOITHOTO MMajiMBa CIPUYUHSIOTH HEOE3MEeYHE MiABUIICHHS PIBHS
HE3TOpLINX BYIJIeBOHIB, okcuay Byrielo (CO) ta okcumai azory (NOX), ABOOKUCY
pyriemio (CO), merany (CH4), nBookucy cipku (SO2), 1mo NOpU3BOAUTH 0
HECIIPUSATIMBUX €KOJOriyHuX 3MiH. KpiM TOro, BHXJIONHI Ta3u CHOPUUYUHSIOTH
3a0pyJTHEHHSI TOBITPS, a Ta3u, U0 BUAUISIOTHCS, 3HAYHOKO MIPOI0 BIUIMBAIOTh Ha
KIIIMaT, YyTPUMYIOUH TEIUlo. BHUKOMHE ManuBO 3alUIIAETHCS OCHOBHUM JIKEPEIIOM
eHeprii 1uig poOOTH ABUTYHIB Ta BUPOOHHUIITBA €JIEKTPOSHEPTIi ISl MPOMHUCIOBUX Ta
MoOyTOBUX IIiJIeH, OJHAK MPOMYKTH HOTO 3rOpsSHHS Ta 30UIbIIEHHS BUKOPHCTAHHS

aBTOMOOWIIB CTBOPIOIOTh HEraTHMBHUYW BIUIMB HAa HABKOJMIIHE cepenoBuine. Hadra
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K TaJIUBO — PECcypc, SKUM HE BIIHOBIIOETHCS 1 BHYEPIYEThCS, a 1l I[iHA €
HECTaOUIHbHOIO Yepe3 30UTbIIeHHST 00CATIB ii BUKOPUCTaHHS. TakuM YMHOM, CTajo
Iy’K€ BaXJIMBUM MHUTAHHS BUBYCHHS MOJKJIMBOCTEH 1 MEPCHEKTUB BUKOPUCTAHHS
TEXHOJIOT1YHO JOCTYIMHUX 1 TJI00AIbHO MPUJIATHUX BIJHOBIIOBAHUX JIXKEpEN eHeprii
B SIKOCTiI allbTepHATHBHOrO manuBa. Cepen pi3HUX albTepHATHBHUX BHJIB TaJMBa
NPUBEPTAIOTh BEJIIMKY YBary BIJHOBJIIOBAJIbHI JIKEpENa €Heprii, BKIIYAI0UU
010ITanMBO, MAJUBHI CJIEMCHTH Ta COHSYHI TEXHOJIOTIi, MO0 3MCHIINTH CIOKWBAHHS
BHUKOITHOTO TIAJIMBA T4 OTPUMATH MOJIMBICTH KOHTPOJIOBATH BUKHUIM MAPHUKOBUX
ra3iB B armocdepy. 3acTOCyBaHHS JIBHUIYHIB, SIKI BUKOPHUCTOBYIOTH 010/1M3€Nb Y
TPAHCIIOPTHOMY Ta EHEPreTHYHOMY CEKTOpax OTPUMaio PO3BUTOK B OCTaHHI
JECATUIITTS, 1 BIACTEXKYETHCS TEHJICHIISI PO3BUTKY OCIIIKEHb, CIPSIMOBAHUX Ha
noiryk HoBuX JIB3 3 HU3BKUM pIBHEM BHUKHUIB, €HEPro30E€peKEHHSIM Ta BUCOKUMHU
MOKa3HUKaMH €(EeKTUBHOCTI.

JIB3 mupoKo BUKOPUCTOBYIOTHCS SIK JDKepesa €HEprii Ta eleKTPOeHEeprii y
6araTrox ctepax 3aBasku Bucokomy KKJI, MeHIIIOMyY CIIOKMBAaHHIO MAlMBa, a TAKOX
3Ha4HIi exoJsoriyHocTti. /IB3 3amumarbcsi OCHOBHUM JUKEPENOM i 3a0€3MeUEHHs
eHepriero TpaHcnopty. HapiliHicTh, JOBrOBIYHICTh Ta MNaJMBHA €(PEKTUBHICTH
TU3CIIbHUX JBUTYHIB POOJATH iX HAWUIMOMIMPEHINIMM TUIIOM JIBUTYHIB y PI3HHX
rany3sx.

bioguzens € omHMM 13 aJbTEPHATUBHUX JDKEpEN €Heprii Jyisi TPaHCHOPTHOI
rajxysi yepes IIBHIKE 3MEHIIICHHS 3araciB HadTH Ta 30UIBIICHHS IMOIUTY HAa €HEPTIo,
3 1HIIOTO OOKY, BUKOPHUCTaHHS Oloau3ess 3MEHIye 3a0pyAHEHHS HaBKOJMIITHLOTO
Cepe/IOBHUIIIA.

3a CBOIMH BJIACTMBOCTSIMM Ol10aHM3€lb MOAIOHWHM MO JU3EJIBHOrO ITajnBa, ajie
BIJIPI3HSIETHCSI BMICTOM KUCHIO, 1110 3a0€31euye Kpaile 3ropsiHHsA. TUM He MeHUI, IpH
CHAJIOBaHHI Oloju3eNss BUIUISETHCS MEHILIE €HEprii, HDK NpH CHAIKOBAHHI
nu3enbHOro nanuBa. OCHOBHaA mepeBara 010Au3eNs MOJsIrae B TOMY, IO JBUTYH HE
noTpedye XKOIHUX 3MiH, 30epiralouum Maibke TaKky caMmy MpPOIAYKTHBHICTh, IO |
ICHYIOYMH JW3ENbHUN JBUTYH, 3 Maibkeé HYJIbOBUMHU BUKHJIAMH HE3rOPLIUX

BerIGBOIIHiB, OKCHAY BYIJICOIO Ta TBCPAHUX YACTHUHOK.
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OcHOBHOIO TIPOOJEMOIO CHATIOBaHHS 010 M3E€TBHOTO TAaJIbHOTO, MPU BMICTI
Oioauzens B cymimni noHaa 20 %, € 3HaUHI BUKUAM Y BUTIISAL okcuay a3oTy (NOx),
110 IPU3BOIUTH JO MOTIPUICHHS XapaKTEPUCTUK 3rOPSHHS.

Jns  ynpaBiiHHA piBHEM BUKUIIB OKcuaiB a3zory (NOX), KIHOYOBUMH
TEXHOJIOTTYHUMH (PaKTOpamMu POOOTH JIBUTYHA €: CTYIIHb CTUCHEHHS MaJlMBa, 4yac
BIIPUCKYBaHHS TMajWBa, TUCK 3 SKUM BIPHUCKYETbCA  MNAJIUBO. 3MIHIOIOYH 1
KOHTPOJIOIOYH IIi (paKTOpH, MOKHA TMOKPAIIUTH XapaKTEPUCTUKH JIBUTYHA TMPH
po0oTi Ha 6ioau3enbHOMY naymBi [1]. JlogaBaHHS HAHOYACTHHOK /10 AU3ETHHOTO ab0
HAHOYACTMHOK JI0 O10U3eIbHOT0 TaJIbHOTO - 116 HOBUH CHOCIO TMOKpanuTH
XapaKTEPUCTUKHU 3rOPsIHHS Ta €()EeKTUBHO 3MEHIIUTH BUKUIU MapHUKOBUX Tra3iB JUIs
JBUTYHIB BHYTPIIIHBOT'O 3TOPSIHHS 0€3 HEraTUBHOTO BIUIMBY Ha BUX1JIHY MOTYXHICTb.

HanonanuBo - 1e cycrneH3is HaHOYACTHHOK (MpUHAWMHI OAUH PO3MIp MEHIIE
100 uM) B 06a30BOMY MajiuBi 3 BJIACTUBOCTSMH, IO MOKPAIIYIOTh 3rOPSHHS MaJIUBa.
Ha BnactuBOCTI HaHOMaNMBa, OCOOJMBO Ha CTAOUIBHICTH, 3HAYHOIO MIpOIO BIUIMBAE
TUIl HAaHOYACTHHOK, PO3MIpY Ta KOHUEHTpalis, SKi J0AAl0ThCA B PIAUHY, a TaKOXK
cnoci®d MpurotyBaHHs M€l cymimi. JlucrnepryBaHHs HaHOYAaCTMHOK y 0a30BOMY
NaJuBl CYTTEBO BIUIMBAE HA PEOJIOrIYHY MOBEAIHKY Ta TEIJIO(PI3MYHI BIACTHBOCTI
HaHomnanuBa. HaHomanmBo Mae BUCOKY IMOBEPXHEBY €HEPIii0 3aBISKU CBOIM BEIUKIN
IJIONII TIOBEPXHI, IO CHOpHUSE arjoMepailii MmajMBa 3 HAHOYACTMHKAMU Ta
hopMyBaHHIO MIKPOYACTHHOK.

JlolaBaHHST HAHOYACTUHOK J0 O10/IM3ENBHOrO IMajuBa CKOPOUYE 3aTPUMKY
3aiiMaHHs, MOKpAIly€ MIBUAKICTh OKUCICHHS Ta 3MEHIIYE BUKUIM BUXJIOIMHUX Ta3iB.
ATOMH KHCHIO, MI0 MICTATBCS B HAHOYACTUHKAX, MOKPANIyIOTh TOPIHHS.
HaHoyacTMHKM JUCHIEPIYIOThCS B MaNMBl 1 CHOPUAIOTH KpalOMy 3MIIIyBaHHIO
MOBITPS 3 MAJMBOM Ta MOKPAILIEHHIO XIMIYHOI PEAKTHBHOCTI MiJl Yac TOPIHHSA, IO
MIJBUILYE MPOAYKTUBHICTH ABUT'YHA, OKPAILY€ 3rOPSHHS Ta SKICTh BUKHUIIB.

OCHOBHMMM LUIIMH  JOJlaBaHHA HAaHOYACTUHOK JO JU3EJIbHOrO0 Ta
010/TM3EBHOTO TIAJIMBA € CIPHUSHHS BUCOKOMY CITIBBIJHOIICHHIO IO TTOBEPXHI 70
00'eMy Ta 30UIBIIEHHS] KUIBKOCTI PEAKIIMHO 37aTHUX MOBEepXoHb. lle mo3BoIIsiE

HAHOYACTHHKAM JIIATH K €()eKTUBHHUH XIMIYHUN KaTaji3aTop, SKUU IMOKPAIIY€E CXEMY
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3MINIyBaHHS TajuBa 3 TOBITPSIM 1 €(EKTHBHICTh 3TOPSHHS MajinBa, IO 3T0J0M
MPU3BOJUTH 10 TTOBHOTO 3TOPSHHS XIMIYHOTO KaTaiizaropa. HaHomo6aBku ClyryroTh
HOCISIMM BTOPMHHO1 €HEeprii B piIMHAX Ta IHTCHCU(DIKYIOTh MPOIIeC TOPIHHS.

Icnye OaraTo BapiaHTiB HAHONPHUCAJAOK Ha OCHOBI MertaniB 1e: 3amizo (Fe),
amominii (Al), maruiit (Mg), maprasens (Mn), cpidno (Ag), 301010 (Au), mias (Cu),
o6op (B), kpemuezem (Si), rpaden, Tomo. HaHOUACTUHKK OKCHIIB METAIIB 100pe
CyMicHI1 3 OlomaiuBoMm, Taki ik okcua antoMiHito (Al203), okcua kodansTy (Co304),
okcup 1epito (Ce02), okcupa tutany (Ti02), okcua muaKy (Zn0O), okcua Mifi (CuO)
,TOIIO, JTOJAIOTHCA B HAHOPO3Mipax A0 PIAKOTO MajauBa ISl MOKPALIECHHS WHOro
sxocti. Byrnenesi nanotpyoku (BHT) Takox € mpukiagamMu HaHOYaCTHHOK , SKi
MOKPAIIYIOTh EeKCIUTyaTalliiHI XapakTepUCTUKUA TMaliiBa NUIAXOM Moaudikarii
(h13UKO-XIMIYHHMX BIIACTUBOCTEH.

Hanodmroinu - e HoBUi TUI TBEPIO-PIAMHHUX KOMITO3HUTIB, 110 CKIAAAIOTHCS 3
TBEpAUX YACTUHOK PO3MIPOM B JIEKUJIbKa HAHOMETPIB, AUCIEProBaHUX B OYIb-sKiil
0a30Biil piauHi [2]. AHAJIOTIYHO HAHOYACTUHKUA MOXXHA J0AaBaTu J0 010IU3ETbHUX
cyMmilmied sk 70 0a30BOro majpHOro. lLle HOBe MaJiMBO HA3WMBAETHCS HAHO-IU3ENb-
O0loau3enb. HaHOYacTHMHKM $IKI BUKOPUCTOBYIOTH JUISl TOKpPALIEHHS NaluBa, SK
MPaBUJIO, MOAUISIOTHCS HA PEUOBUHU JUIsl TUCTICPTYBAaHHS TMajuBa Ta PEUOBUHH, IO
MIJBUIIYIOTh  MPOAYKTUBHICTh JBUTYHIB. BOHM TakoX MOJUIAIOTBCA  Ha
AHTUOKCUJAHTH, TIPUCAAKHU JUISl TIJBUINEHHS IIETAHOBOI'O YMCIA, aHTUIETOHATOPH,
IpPOTH  3aMep3arodl  MNPHUCAIKU, TMPUCAAKA JJIs1  MJABUIIEHHS CTaOUIBHOCTI,
AQHTUKOPO3iMHI MpHCAIKUA, KaTali3aTOpu Ha TMaJIUBHIA OCHOBI, IPOTHUBO3HOCHI
npucaaku 1 T.1. [3].

JloiaBaHHS PI3HUX HAHOYACTHUHOK J10 0101M3€JIs1 MOKPALLY€e AKICTh PIAVHM, SIKaA €
CTaOUIBHOIO B HIMPOKOMY Jlama3oHl yMOB, a TakoX (I3MKO-XIMIYHI BJIACTHBOCTI
MajuBa, TWIJBUIYE KOHIIGHTPAIII0 KHUCHIO B caxoBoMy ¢insTpi. Kpim TorO,
JI0J1aBaHHS] HAHOYACTHHOK JI0 O10/IM3els 3HWKYE PIBEHb BUKHIIIB BUXJIOIHUX Ta3iB,
Ja€ 3MOTy OUTBININA KUIBKOCTI NAJMBAa KOHTAKTYBaTH 3 aTOMAaMHU IMOBITPS, MOKpAIye
1HJIEKC B'SI3KOCTI, 3MEHIIy€e 4Yac ileHTU(iKalii Ta MOKpallye XiMIYHY B3a€MOIIIO.

CyMimni  HaHO-Ol0AM3€Nsl TIOKa3zalu cebe sIK BUCOKOS(DEKTHUBHE Ta MEPCHEKTUBHE
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nanuBo [4]. Uepes BenMKy KUIBKICTh €HEPTii, IETTOHOBAHOT B METAICBUX YAaCTUHKAX,
BHUCOKE CITIBBIIHOIIEHHS TUIONII  TMOBEPXHI 10 00’€My , MIABUIICHY KUIbKICTh
aKTUBHUX IICHTPIB, 30UIbIIIEHY IIBUJKICTh KaTaTITHYHOI peakilii, BHUCOKY
KaTaIITUYHY aKTUBHICTh, 3JaTHICTh MIJIBUIIUTH TEIMJIOTBOPHICTh PIIKOIO IMajvBa, a
OTIKe, TIOJIIIIIIUTH XapaKTEPUCTHKH JIBUTYHA.

JucnepryBanHs HaHoMmartepiaiiB okcuga uepiro CeO2, okcuga aatOMiHIO
Al203, okcupg nuuHKy ZnO, ByrieueBux Hanotpyook BHT, antominiro Al, mapranens
Mn, marnigs Mg 1 okcuny rpadgeny GO B yuctoMmy 0101U3€TbHOMY MATHBI 3HIKYE
3HAYEHHS TEMIIEpaTypH CHajiaxy Ipy OJHOYACHOMY ITiJIBUIIIEHHI 3HAYEHB B'SI3KOCTI 1
ryctunu [5], [6]. KpiM Toro, TemioTBopHa 34aTHICTh YUCTOrO O6101M3€s 3pOCTAE MPU
no/iaBaHHi ByrieneBux HaHOTpyOok CNT, rpadeHy Ta HaHOYACTUHOK altoMiHito Al
[7]. BukopucTtaHHs HAHOYACTHHOK OKCcHIYy UMHKY ZnO mMiABUIIY€E 3HAYCHHS
TEeMIIepaTypH Clajaxy, B'a3KOCTl, TYCTUHU Ta TEIUIOTH 3rOpsSHHS MMauBa.

Bu0ip piBHA 103yBaHHA HAHOYACTHHOK y NAJMBHINA CyMillIi.

[Ipucagku - e pedyOBMHUM HA OCHOBI METaIB, SIKI JOJAIOTHCA B MalUBO 1
OCHOBHOIO METOIO SIKUX € IMOKPALIEHHS SKOCTI CyMiIIl 32 paXyHOK HaJaHHS KOPUCHUX
BJIaCTUBOCTEH. Jliama3oH KUIbKOCTI MAJIMBHUX MPUCATOK 0OMEXEHU Bi 25 ppm. 10
JEKUTBKOX THCSY ppm. Mexka 103yBaHHS MPUCATOK 3aJICKUTD JIMIIE B KoedilieHTa
BUKUJIIB CaX1 Ta TUITY ABUTYHA. HaHOYaCTUHKM MOKpaIyOTh €(PEKTUBHICTH MPOIECY
3TOPSIHHS, a OTXKEe, 30UIBIIYIOTh MOTY)KHICTh JBUTYHA. BUKOpUCTaHHS IBOX PI3HUX
HAaHOYACTUHOK B SIKOCTI MAJMBHUX J100aBOK MOXXE JTOCSTTH KOMIUIEKCHOTO BIUIMBY
HAHOYACTHHOK 1 MOJIMNIIUTH €KCIUTyaTalliiiH1 XapaKTepUCTUKU Ta BUKUIN IBUTYHIB.

IIpuroryBaHHs Ta CTA0ILHICTH HAHONIAJIMBA.

CrabinbHa 1 OJHOpiAHA CYCIEH311 HAHOMAJIMBAa € HAA3BUYANHO Ba)KIIMBOIO
XapaKTEPUCTUKOIO, OCKIJTbKA BOHA BIUIMBAE HA i1 MPOAYKTUBHICTH SK TETUIOHOCIS Ta
TermiodizuuHi BiIacTUBOCTI. CTabLIbHY KOJOIAHY CYMII, 110 CKJIAJIA€ThCS 3 Pi3HOTO
MajnuBa Ta HAHOYACTHHOK, TOTYIOTh OJTHUM 13 METOIB 200 KOMIUIEKCHUMHU METOJOMHU
3 BHKOPHUCTAHHSIM MIIIAJIKK, YIbTPa3ByKOBOI BaHHU, yJIBTPAa3BYKOBOTO pPyHHIBHHKA
Ta TOMOTEHI3aTOpa BHUCOKOTO THUCKY. CTaOiIpHICTH  HaHONAJIMBA MOXE OyTH

MIJIBUIIIEHA 3a JIOMOMOTOI OUIBII TPUBAJIOTO Yacy YJIbTPa3ByKoBOi 00poOku[8].

Conference proceedings 53



Technique and technology of the future October 2025

[TomoBxxkeHHss 4acy OOpOOKHM yIbTPa3BYKOM JIONIOMAara€ 3MEHIIUTH arjoMeparlito
YAaCTHMHOK 1 CHOpUSTH CTAaOUIBHIA 1 Kpalii aucrepcli HAaHOYACTMHOK y 0a30BUX
pimuHax [9]. PesympTaTm 3amexaTh BiJ 4Yacy yJIbTPa3BYKOBOI  OOpOOKH.
OntuManpHuii 4Yac OOpOOKM yJIBTPAa3BYKOM BIAPI3HABCS Uil PI3HUX THIIIB
HAaHOYACTUHOK 1 0a30BuX piauH. [loBepXHEBO-aKTUBHI PEUYOBUHU - L€ XIMIYHI
CIONMYKH, WO JOAAIOThCS 10 HAHOYACTHHOK, SKi JJOMOMAaraloTh 3MEHIINTH
MOBEPXHEBUI HATAT HAHOPIAWHU 1 30UIBILIMTH MOTJIMHAHHA 4YacTUHOK. Jleski Tvmnu
MOBEPXHEBO-aKTUBHUX PEYOBUH, TakKl SK: TeKCaJCUUITPUMETHIAMOHIN Opomi,
ETUATPUMETHIIAMOHIN opowmin, TOIeIMITIOCH30ICYTb(hOHAT HaTPIIO0 ,
MOJIIOKCUETWIICH, HOH1I(EH1ITOBUH edip , IIUPOKO BUKOPUCTOBYIOTHCS [10].

3a 0IHAKOBUX KOHIIEHTpAIlId MOBEPXHEBO-aKTUBHUX PEUOBUHU TP 3MEHIICHI
PO3MIpIB YAaCTHMHOK TEIJIONPOBIAHICT 30uUIbIIyeThes [11]. JlomaBaHHS MOBEPXHEBO-
aKTUBHOI PEYOBUHU WIMPOKO 3aCTOCOBYETHCS ISl TOKPAIEHHS JUCIEPCHOCTI
HAaHOYACTUHOK Yy 0a30Biil piAMHI Ta MiHIMI3aIlll KOaryJdilii Ta arjioMeparii YacCTUHOK.
Jlist 3amo6iranHs aryioMmeparii YaCTUHOK MiJl 4ac (pOopMyBaHHS HAHOIAJIMBA 4YacTO
BUKOPHUCTOBYIOTH AUCIIEPTaTOP.

JUist OUIHKM CTaOLIBHOCTI HAHOINAJIMBAa BUKOPUCTOBYIOTH PIi3HI METOJH,
BKJIFOYAIOYM  CEIMMCHTAIIMHUI  METOJ, aHali3  J3eTa-moTeHmiany, YO-
CIEKTPOCKOMIsl, PACTPOBUN ENEKTPOHHHI MIKPOCKON, METOJl PIBHOBAaru, MeETO]
JMHAMIYHOTO PO3CIIOBaHHS CBiTiia. BiacTUBOCTI mpoliecy 3ropsiHHS NajJiBa MOXHA
MOKPAIIUTH IUISXOM JOJaBaHHS 10 MajMBa HAHOYACTHMHOK MeETaliB abo OKCHIIB
METaJliB y HAHOPO3MIPHOMY Jiama3oHi B IMpoMijie ad0 BaroBOMy BIJICOTKOBOMY
CIIBBIHOIIIEHHI. MeTa BHUKOPHCTaHHS HAHOYACTMHOK METaliB 1€ MiJBUILCHHS
cTabiIbHOCTI POOOTH ABUTYHA, MOKPAIIEHHS MPOIECY 3TOPSHHSA Ta XapaKTEPUCTHUK
OPOAYKTIB 3TOPSHHA 32 pPaxyHOK TMOKpAIICHHS BIACTHBOCTEH Ta PO3UYMHHOCTI
NAaJIUMBHOI CyMIIlIl.

BucHoBkmu .

JlogaBaHHS ONTHUMAJIBHOI KUIBKOCTI HAHOYACTUHOK METAIIB,0KCHIIB METAIIIB,
BYIJICLICBUX HAHOTPYOOK B MiHEpaJbHOMY TajnuBi, OlomanuBi, abo cywimri

MiHepaJILHOFO ImajauBa Ta 6iOHaJII/IBa, CIIpUA€ 3HMIKCHHIO IIMTOMHX BHUTPAT IIaJIMBAa,
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nokparmieHdo KKJI, 3HagHoMy MOKpaiieHHI0 eKOHOMIYHUX XapaKTEPUCTUK JIBUTYHA,
Crpus€e OLIbII TIOBHOMY 3TOpPaHHIO Ta 3HIKCHHIO IIKIJIMBUX BUKHUIIB B

BIJINpallbOBAHUX Ta3ax.
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Anomauia. B pobomi po32naoaromvcsi NUMAHHA 3 GU3HAYEHHS NOKA3HUKIE DEeMOHMHOL
mexHonociuHocmi  Oemanell 2iOpoOYuUniHopa, sKi 6NIUBAOMb HA KoeiyieHm GIOHOBIeHHOCMI
demareu, mpyooMiCmKoCcmi 6I0OHOBII0BAILHUX onepayiil i cobieapmocmi peMoHmy 2iopoazpezamy.
Ilocmasnena mema 00cA2A€EMbC BUSHAYEHHAM UMOBIPHICHOI OYIHKU MEXHIYHO020 CMmaHy Oemaell
2I0pOYUNIHOPA, Ma 8PAXYBAHHAM NPUCMOCOBAHOCE IX KOHCMPYKYIL | MEXHON02Iii 6UOMOBNIEHHS 00
BI0OHOBNEHHS, CKAAOHOCMI DEMOHMHO20 O0O0JNAOHAHHA MA eKOHOMIYHOI OOYLIbHOCMI DEeMOHMY.
Ompumani pesyrbmamu NOKA3AAU, WO NOKASHUK UMOBIPHOCMI MEXHIYHO20 CMaHy oemanet, sKi
nompeoOyiomes pemoHmy,3naxooumucs 6 inmepegani 0,92...0,97. Ha pemonmmuy mexHonociuHicmo
Odemanetl, KpiM KOHCMPYKMUBHUX OCOONUBOCMEl, MAE B8A20MUll 6NIUE HNOKA3HUK CKAAOHOCMI
0011a0HaHHA, AKUU POPpMYE MPYOOMICMKICIbG OONOMIJICHUX ONepayill MexHON02IYHO20 NPoYecy.
Pezepsom noxkpawenns nokasHuKie pemMoHmMHOI MeXHONO2IYHOCMI Oemaneu Cai0 88adcCAMu
8NPOBAOICEHHSA MeXaHI3ayii UKOHAHHSA OCHOBHUX pOOI ma SUKOPUCMAHHS NPOSPECUBHUX CNOCODI8
8I0HOBIEHHS Oemanell.

Knrwowuoei cnosa: ciopoyunindp, pemoum, Oepekmu, 3HOWEHHs, WMOK, KOpH)C,
MEeXHON02IUHICMb, MEeXHIUHUL Cepsic, 2i0pasiuHa cucmema mpaxkmopa.

Abstract. The paper considers the issues of determining the repair manufacturability
indicators of hydraulic cylinder parts, which affect the repairability coefficient of parts, the labor
intensity of repair operations and the cost of repairing the hydraulic unit. The goal is achieved by
determining the probabilistic assessment of the technical condition of hydraulic cylinder parts, and
taking into account the adaptability of their design and manufacturing technology to repair, the
complexity of repair equipment and the economic feasibility of repair. The results obtained showed
that the probability indicator of the technical condition of parts requiring repair is in the range of
0.92...0.97. The repair manufacturability of parts, in addition to design features, is significantly
influenced by the complexity of the equipment, which forms the labor intensity of auxiliary
operations of the technological process. The reserve for improving the repair manufacturability
indicators of parts should be considered the introduction of mechanization of the performance of
basic operations and the use of progressive methods of restoring parts.

Key words: hydraulic cylinder, repair, defects, wear, rod, housing, manufacturability,
technical service, tractor hydraulic system.

Beryn.  [MiapaBnmiyHa cuctema  TpakTopiB, 3a0e3nedyye  aBTOMATHU3ALlIo
TEXHOJIOTIYHUX ONepariil MmiJ 4yac iX BUKOPUCTAHHS. Y TEMNEpilllHIi Yac 3HaYHOro
MOIIMPEHHS B TIAPOCUCTEMAX TPAKTOPHOI TEXHIKM HAOYJIM T1ApaBIIiuHl LHJIIHIPU
cepii (L) aBocTOpOoHHBOI cHIOBOI ii. Ha BimMiHy Bif 1HIIMX BY3JiB T1IPONPUBOIY

(30Kpema, IIeCTepEeHHUX HACOCIB, TIAPOPO3MOAUTHPHUKIB a 1H.), TIAPOMWIIHIAPU
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BUPI3HAIOTHCSI KOHCTPYKTUBHOIO IMPOCTOTOIO, [0 TO3UTHBHO BIUIMBA€ Ha PIBEHb
iXHBOT EKCIUTyaTaIliitHOT HaIIMHOCTI.

Y xomi ¢yHKIIOHYBaHHS TiJIPaBIIYHOI CHCTEMHU TpakKToOpa, TIAPOIUIIHIPU
3a3HAIOTh MAil Pi3HOBEKTOPHUX HABAHTAXKEHB, 110 BUHUKAIOTH BHACIIJOK KOJIMBAHb
(BiOpawiif) mig yac MaHIMYJSIiA 3 HaBICHUM oOOJagHaHHAM (TAHOM-OIyCKaHHS
mayra) abo mpuydenoMm (CaMOCKUIHUM Ky30B). TakoxK CIOCTEpIraeThes 30UIbIICHHS
OOKOBMX CHJI, IO JAIFOTh Ha IITOK TIAPOUMIIHApPA B MpoLEci HOro MoJOBKEHHS
(BUCYBaHHS), sIKI 3rOJIOM MEPEepO3MOAUISIOTECA Ha TMEPEAHI0 TOPLEBY KPHILKY Ta
nopiieHb. [{i po6odi yMOBU CIPUUYMHSIOTH 3MIHH B CTPYKTYPHUX XapaKTEPUCTHKAX
TEXHIYHOTO CTaHy Jerajeil riaporputiaapa. Halnepmmmu Ta HalOUIBII 3HAYHUMHU
HaciIKaMu € 00'eMH1 BTpaTtu poOOoUO0l piIMHU, SIKI B1IOYyBAIOTHCS Yepe3 MOPYIICHHS
30BHIIIHBOI TE€PMETHYHOCTI CUCTEMHU. Ll TepMeTHyHICTh MNPsSMO 3aJCKUTh BIJ
SAKICHOTO CTaHy JieTajiel CoJIy4eHHs], 1110 (POPMYETHCS Y BY3JI1 «IITOK — YIILIbHIOBAY
KPHUIITKH.

BuHUKHEHHS IPOCOYYBaHHS OJMBU B TAHOMY CHPSDKCHHI CIPHSIE IPOHUKHEHHIO
TBEpAUX aOpa3MBHUX €JIEMEHTIB y BHYTPILIHIN MPOCTIp TiApaBiiyHOro muiinapa. Le,
y CBOIO Yepry, CTBOPIOE MEPEAYMOBH i1 YTBOPEHHS T1JIp0adpa3uBHOrO 3HOIICHHS
Ha TTOBEPXHSIX TEPTS JIeTajeH 3’ €THAHHS «KOPITYC — MOPIICHBY.

3MiHa CTPYKTYpPHHUX IMapaMeTpiB JETalel NaHOTrO CHPSKEHHS MPUBOIUTH [0
3pOCTaHHS BHYTPIIIHIX 00’€MHHUX BTPAT, 32 PaXyHOK IPOCOYYBAHHS pOOOYOi PIAMHU
yepe3 3a30p 13 30HM BUCOKOTO THCKY B 30HY HHU3BKOIO, II0 OOYMOBIIIOE€ 3HMKECHHS
TeMIly mifgiioMy oOnagHaHHS (Takoro SK IUIyr, KyJIbTHUBATOp, MPHUYINHHUA Ky30B
TOIIO), & 3T0JI0M MOK€E IIPU3BECTH J0 MOBHOI BTPATH 3/IaTHOCTI JI0 MiAHOMY.

Posrnsg  dyHKUIIOHYBaHHS TpPakTOpiB, Yy TIAPaBIIYHUX KOHTYypax SIKUX
BUKOPUCTOBYIOTHCSI TIIPOLMIIIHAPH 3 TMOABIMHOIO CUJIOBOIO Al€to (11 MexaHi3Mm
3a0e3medye SK MPUMYCOBE OIYCKaHHS, TaK 1 MITHATTS HABICHOTO OOJaaHAHHS),
BUSIBUB, 1110 Y 3BHYAHUX YMOBaxX BHKOPHUCTAHHS YacTKa BIIMOB, IO CTOCYETHCS
came TiIpOomMIiHAPIB, csarae 28 BiACOTKIB [1].

[TornuGneHuit po3risii YMHHUKIB, M0 CHPUYUHUIN BUXIA TIAPONWIIHAPIB 13

po60oYOTO CTaHy IMpecTaBieHo B (Tabmuili 1).
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Tadmmua 1 — XapakrepHi gedeKTn CKIa0BUX YACTHH TiAPOUMITIHAPA TA iX

YacTOTAa BUABJICHHSA

HaitmenyBanHs 610Ky CrtaH CTpyKTYypHOI YaCTUHHU Yacrora, %
(merami)

1. Ilepenns kpuiiika 1.1. 3HOIIEHHST OTBOPY ITiT ITOK 17,8

(IIK) 1.2. 3HOLIEHHS TOCAAKOBOI0 MICIIS ITiJT 2,8
T'HI3/10 T1POMEXaHIYHOTO KJ1araHa
1.3. 3HomieHHs, 3puUB pI3BOM  TIJ 2,6
ITyIEep

2. ok rigpomwmtiaapa | 2.1. 3HOMIEHHS 30BHINTHBOT TOBEPXHIi 18,2

(aT) 2.2. 3HOIIEHHS BWJIKH 11 ITaJIelb 6,6
2.3. 3puB pi3sbu 1,8
2.4. 3ruH mroka 5,4

3. Ilopmiens 3.1. 3HOUIEHHS 30BHILIIHBOI CTOPOHU 12,6

riaporuniaapa (I1I) MOPILHS
3.2. TpiuuHu, TOTOMKH TTOPIITHS 2,7

4. Kopnyc 4.1. 3HOLIEHHS BHYTPIIIHBOI MOBEPXHI1 16,6

rigpommriaapa (KI') 4.2. dedopmarris kopryca 2,1

5. 3anns xkpumka (3K) | 5.1. 3HomIeHHS OTBOPY B MPOYIIMHAX 5,4
5.2. PyliHyBaHHS IPOYIIMH 0,6

Asmopcovka po3podka
3a pe3yibTaTaMu KOHCTPYKTHUBHO-(YHKI[IOHATIBHOTO JOCTIHKCHHS

BCTAHOBJICHO, III0 HAaMOUIBIIIA YacTKa BIIMOB, a came 36 % Ta 29,2 % BiamoBigHO,
MpUNaga€ Ha TEXHIYHWA CTaH TaKUX MICIb 3’€IHaHb, K. IITOK — YIIIJILHIOBAY
KPHUIITKAY, «KOPITYC — IMTOPIICHBY.

SBns€eThCA SABHUM, IO BITHOBJICHHS TMPAIE3TaTHOCTI BUIIE HAaBEICHHUX
CHpPSDKEHb MOXKJIMBE IIPU MPOBEIECHHI NOTOYHUX a00 KaliTadbHUX PEMOHTIB, SIKI SIK
MIPaBUJIO, TPOBOJIATHCS HA CIICIIAII30BAHUX CEPBICHUX MIAMPUEMCTBAX.

Metoau BITHOBJICHHS JeTaliel Ta 3a0e3MeUeHHs] HEOOX1THUX JTOMYCKIB y MICIIX
ix 3'emHaHHs (Tacagok), 3 METOK MHIATPUMKH (YHKIIIOHAIBHOCTI TiIPOIMIIHIPIB,
JIeTaJIbHO BUCBITJICH1 y Tpaisix [2, 3]. Boru nepeBakHo chOKycoBaHi1 Ha JOCSITHEHHI
ONTUMAIBHUX (PI3UKO-MEXAHIYHUX XaPAKTEPUCTUK POOOUUX MMOBEPXOHB JeTajeH, 110

€ 3aIOPYKOI0 IXHBOI JOBIOTPUBAJIOI €KCIUTyaTallii mcisi peMoHTy. BonHouac, maiixke
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MOBHICTIO  ITHOPYETHCS  KIIOUOBHUM  B3a€EMO3B'SI30K MK  KOHCTPYKTHBHOIO
MPUCTOCOBAHICTIO JIETAJIe /10 PEMOHTY (PEMOHTONPHUIATHICTIO) Ta OOpaHUMU IS
npboro Merojgamu. Came 11ei 3B'I30K € KPUTUYHO BAKIJIUBUM JJIsl rapanTyBaHHs 80%
3aIJIaHOBAHOT'O PEeCcypcy TIAPOUMIIIHApPA TMICIS PEMOHTY, 3MEHIICHHS 3arajbHUX
BUTpAT Yacy Ha PEMOHTHI ONeparlii Ta 3HUKEHHS iXHbOI KIHLIEBOi BAPTOCTI.

Mertorw podoTHm € — BHUsSBJIEHHS (DaKTOpIB, 110 BIUIMBAIOTh Ha IMOKA3HUKHU
PEMOHTHOI TEXHOJIOTIYHOCTI JeTaliel TiApaBIIuHUX IMIIHAPIB 1 OOIPYHTYBaHHS
3aXOAIB 3 BIUIMBY Ha HUX, MJIs IMIJBHUINCHHS TPOAYKTUBHOCTI TEXHOJOTIYHUX
oreparlii 3 IXHbOro BiJIHOBJICHHS.

IMocranoBka 3amauvi. [locraBinena Mera 1OCATAETHCS BUPIIICHHSM HACTYITHUX
3a/1ay: BU3HAYEHHS KUIBKICHOI CTAaTHMCTUYHOI OILIIHKKA TEXHIYHOrO CTaHy JAeTalied
TIAPOUMIIHAPA, AKI PO3MOAUISIOTHCS 32 TEXHOJIOTTYHUMM MaplIpyTaMu: MpUJIaTHI
JeTani, He NMPHUAATHI 1 Ti 0 NOTPeOYIOTh PEMOHTY; MPOBECTU KUIBKICHY OLIHKY
PEMOHTHOI TEXHOJOTIYHOCTI JieTajedl 3 BpaxXyBaHHAM MPUCTOCOBAHOCTI iX
KOHCTPYKIIi 1 TEXHOJIOT1i BUTOTOBJICHHS 10 BITHOBJIECHHS.

BukJ/iaieHHsI OCHOBHOI'O MaTepiaJy.

PiBens mpugaTHOCTI feTanei 10 peMOHTY, IXHsI «PEMOHTHA TEXHOJIOTIYHICTHY,
BH3HAYAETHCSA TUM, HACKIJIBKH JIETKO iX MOXXHA BITHOBUTH 110 pobOodoro crany. Llei
napameTp 3aJeXHUTh BiJ] iXHbO1 OYZI0BH, OCOOJIMBOCTEN BUTOTOBJICHHS (TEXHOJOTII), a
TaKOX BiJl TOT0, HACKIJIbKH CUJIbHO BOHU 3HOIICH] YU MOIIKO/IXKEHI.

Jnst Toro, mo0 3'sicyBaTH, SK TEXHIYHUWA CTaH JAeTayled, sKI HAAXOIATh Ha
PEMOHT, BIUIMBAaE Ha IXHIO PEMOHTONPUIATHICTh, CJIiJ CIEpIIy pO3paxyBaTH
MMOBIPHICTh BUHUKHEHHS HACTYNHUX B3a€EMOBUKIIIOUHUX MOAIN: JI€Taldb € ILUIKOM
NPUAATHOIO 1 HE MOTpedy€e CEepBICHOTO BTpydaHHs Py ; JpeTans BUMarae npoBEIECHHS
peMOHTHUX poOiT P, ; geranp BHM3HAaHA HENPUAATHOK IS IMOAAJIBIIOTO
BUKOPUCTaHHS 4 PeMOHTY P, . BiAMOBiIHO 10 MONOXEHb TEOPEMH IPO CyMy
nmoBipHocteil: Py, + Pyt Py =1.

[lin wac 3miMiCHEHHS BIJHOBJIIOBAJIBHUX POOIT HA TIAPABIIYHUX MHIIHAPAX,
3Ha4YHA TPYAOMICTKICTh pOOIT KOHUEHTPYEThCS Ha BITHOBJIEHHI J€Taneil CHpsHKEeHb:

«IITOK - YIIIJIBHIOBAY KPUILKHY, KKOPIYC - MOPILIECHbY.
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3 ornsgy Ha 3a3HavyeHe, OyJo IHIIIHOBAHO JOCHIKEHHS (PAKTUYHOTO
TEXHIYHOTO CTaHy TAPOIMIIHAPIB, M0 HATXOIUIN 10 peMOHTY. OlliHKa IMOBIPHOCTI
MIEBHOTO TEXHIYHOTO CTaHY CKJIAJ0BUX YaCTHH 0azyBayiacs Ha Mpoleaypl aedekrariii,
[0 BUKOHYBaJIacsl 3TiAHO 3 yCTaJleHUMH MeToaukamu [2]. JlaHi mpo iMOBIPHOCTI

TEXHIYHOT'O CTaHy €JIEMEHTIB TIpOLTIHAPIB IpeACcTaBaeH1 Ha rpadiky (pucyHOK 1).
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Pucynok 1 - MmoBipHicTh TeXHiYHOr0 cTaHy pecypcoiTYIOUnX JeTaJieii
riipoumIiHapa, ki noTpedyrTh peMoHTYy: 1 — Kopnyc ciopoyuninopas 2 —
nopuienv; 3 — wmox 2iopoyuninopa; 4 — kpuwka nepeoms

Asmopcwvka po3pooka

AHamni3 OTpMMaHMX pe3yJbTaTiB MOKa3zye, M0 HalOuUIblly HMOBIPHICTH B
notpedi peMOHTY, sKa 3HaxXoauTbca B iHTepBaii P, = 0,96...0,97, marors nerani
COpSOKEHHS «IITOK - YIIUIbHIOBAY KpulikW». Lle ToscHIOETbcs OlYHUMU
HEBPIBHOBAXKCHUMH HABAaHTKEHHS, $KI TMPUBOJATH JO 3POCTaHHS MUTOMHUX
HABAHTAXKEHb B MICIAX KOHTAKTy JETajeil 1 1HTEHCHBHOMY 3HOIICHHIO iX poOOUYnX
MOBEPXOHb, SIKE MOYMHAE TPOSABIATUCH B TMOPYIICHHI 30BHIIIHBOT T'€PMETUYHOCTI
rigpoumwtigapa. TpuBana ekcruryartaiis TiApPOMMIIHAPA 3 TaKUM J1e(PEKTOM CTBOPIOE
YMOBH JUISI TIPOTPECYIOUOTO TiApoaOdpa3sWBHOIO 3HOIICHHS JETaliel CIPSKCHHS
«KOPITYC - TIOPIICHBY, [0 TPUCKOPHUTH PECYPCHY BIIMOBY TiJpoarperary.

BigHoBneHHS 1UX HECMPABHOCTEH JOCTYNMHE Yy CHELIai30BAHUX CEPBICHUX

nentpax. [lpy He 3HaYHOMY 3HOIIEHHI JieTalield, BHYTPIIIHIO MOBEPXHIO KOpIyca
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XOHIHTYIOTh, @ Ha TIOPIICHb BCTAHOBIIOETHCS PEMOHTHHM KOMIUIEKT a0o
BUTOTOBJISIFOTH HOBHUI TIOPIICHb.

['epMeTnuHICTh B CHPSDKEHHI «IITOK - YIIUIBHIOBAY KPHUIIKW» 3a0€3MeUyI0Th
MpOBEJCHHsIM TUTihyBaHHS INTOKAa JO0 BHUJAJICHHS CIIIIB T1Apoadpa3uBHOTO
3HOIIEHHS, a B OTBIp KPHUIIIKA BCTAHOBIIOIOTH HOBE YIIUIBHEHHS. SIKIO CTPYKTYpHI
mapamMeTpH TEXHIYHOTO CTaHy [eTajedl JOCSITiId TPAaHWYHOTO 3HAYCHHS TO iX
BIIHOBJIIOIOTh, 3aCTOCOBYIOYM TEXHOJOTIYHI TPOILIECH, $KI XapaKTepHU3YIOThCS
pi3HEMH crmoco0amu, siKi 3a0e3TMedyloTh BIHOBIICHHS J€Tajedl 0 HOMIHAJIBHHUX
PO3MIpiB.

KinpkicHa OIlIHKA PEMOHTHOI TEXHOJIOTIYHOCTI JieTajeld  BU3HAYECHOTO
HalilMeHyBaHHs Oyne (opmyBaTUCS 3 BpaxyBaHHSIM ii TEXHIYHOTO CTaHy IIpH
MOCTYyNaHHI 70 PEMOHTY, TMPUCTOCOBAHOCTI 11 KOHCTPYKIII 1 TEXHOJOTI]
BUTOTOBJICHHSI 10 BIJIHOBJIEHHS, CKJIQAHOCTI PEMOHTHOrOo OOJagHaHHSA Ta
€KOHOMIYHOI JOLIJIBHOCTI PEMOHTY. 3 BpaxyBaHHSM BHUIIE HaBEACHUX (HaKTOpIB
MPOBOJATHCS  PO3PAXYHKA TOKA3HUKIB PEMOHTHOI TEXHOJOTIYHOCTI JeTajnei

TAPOLMIIHAPA, PE3YJIBTATH AKUX MPEACTABIEHI I'padiuHO (PUCYHOK 2).
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Pucynok 2 - Iloka3HUKH OLiHKH PEMOHTHOI TeXHOJIOTIYHOCTI
aetagei rigpoumnainapa C-100: 1 — xopnyc ciopoyuninopas 2 — nopuiens,
3 — wmok 2iopoyuninopa; 4 — Kpuwika nepeos.

Aemopcwka po3pobra
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BucHoBkwu.

AHani3 pe3yJbTaTiB MOKa3ye, 10 HAaWMEHIy PEMOHTHY TEXHOJOTIYHICTh Mae
nopmedb — 0,59, Tak gk B mpoleci MOro pPeMOHTY B OUIBIIOCTI BHUIAJIKIB
BUTOTOBJISIETBCSI HOBUH TOPIIEHb 30UIBIICHOTO PO3Mipy, IO MOTpeOye 3HAYHOI
KUIBKOCTI OCHAaCTKHM Ta OOJIaJJHAHHS, a TaKOX OOYMOBIIIOE€ 3MEHIICHHS Koe(illieHTa
€KOHOMIYHOI €(DEKTUBHOCTI.

Busnadena oliHka peMOHTHOI TEXHOJOTTYHOCTI IITOKa Tiapouuiinapa — 0,73,
O00YMOBJIIOETECSI BUCOKMM IOKa3HMKOM IPHUAATHOCTI JeTani 1o peMoHTy Pp=0,97,
KWW OTPUMAHO MO pe3ysibTaraM HOro AedeKTairii, a TaKoXK BUCOKHUM MOKAa3HHKOM
€KOHOMIYHOI JTOIIUTbHOCTI BIIHOBJIEHHS IITOKA.

[Toka3HUKM PEMOHTHOI TEXHOJOTIYHOCTI KOpMyca TiIpOLMIIiHApa Ta MHOro
MepeaHboi  KpumKkA CcTaHoBisATh — 0,71, 10 TMOACHIOETBCS HE 3HAYHOKO
TPYAOMICTKICTIO IOMOMDKHUX OIepalii, siki ckiaaaarTb 16-20 % Bix Tpy1OMICTKOCTI
OCHOBHUX OIEpaliii Ta BHCOKMM TIOKa3HUKOM €KOHOMIYHOI JIOUUIBHOCTI
BiTHOBJICHHS JCTaJel, B 3B’S3Ky 3 THM, IO B HHUX BITHOBIIOETHCA TUTBKHA OIHA
MOBEPXHsI — BHYTPIIIHI OTBOPH ITi/1 TOPIIICHH 1 MTOK.

ITokparieHHs MOKa3HUKIB PEMOHTHOI TEXHOJIOTIYHOCTI JIeTallel TiIpOIFIIHAPIB,
MOXXJIMBE 3a YMOBHM BIPOBAKCHHS HAa CEPBICHUX IMIANPUEMCTBAX TEPETOBUX
Croco0iB BIJIHOBJIGHHS 3HOIIECHUWX TMOBEPXOHb JeTalieid, IO 3HAYHO 3MEHIIUTH
TPYAOMICTKICTh JOIMOMDKHHUX OIlepallii Ta MiJABUIIUTh IOKa3HUK EKOHOMIYHOI

JOLIIJIBHOCTI BIIHOBJIEHHS JIE€TAJIEH.
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Abstract. The paper explores the integration of large language models (LLMs) into enterprise
automation workflows, focusing on their role in optimizing decision-making, document processing,
and customer interaction systems. The study outlines key architectures and implementation
patterns, including hybrid solutions that combine rule-based engines with generative Al models
such as GPT and Claude. Special attention is given to data governance, privacy, and explainability
challenges that arise in large-scale corporate environments. The results demonstrate that LLM-
based automation significantly reduces operational costs, increases adaptability of business
systems, and paves the way for intelligent digital transformation within organizations.

Keywords: large language models, enterprise automation, business process management,
intelligent systems, workflow optimization, data governance, artificial intelligence.

Abstract. Y cmammi posensoaemuvcs inmeepayis seauxkux moeuux mooeneu (LLM) y cucmemu
KOpnopamusHoi agmomamu3ayii, 30Kpema ix poiv 68 onmumizayii npoyecié yXeaneHHs pIiuleHb,
00pobYyi dokymenmie ma cucmemax 63aemooii 3 kaienmamu. OKpecieHO OCHOBHI apXimeKmypHi
nioxoou ma wiadIoOHU BNPOBAONCEHHS, 30KpeMda 2IOPUOHI piuleHHs, wo noeoHyioms rule-based
mexanismu 3 eenepamusrumu Al-mooensimu, maxumu sk GPT i Claude. Ocobausy ysacy npudinero
npobnemam  YRpaeniHHA — OAHUMU, NPUBAMHOCMI MaA  NOACHIOBAHOCMI V — MACUWMAOHUX
KopnopamusHux cepedosuwjax. Pesynbmamu nokazyroms, wo eukopucmanus LLM cymmeso
3HUDICYE Onepayiini eumpamu, NIOBUWYE AOANMUBHICMb Oi3Hec-cucmem 1 CHpPUsE PO3YMHIl
yugpositi mparcpopmayii opearizayii.

Key words: senuxi mosHi Mmooleni, KOpnopamuena asmomamu3ayis, YNpaeliHHs Oi3Hec-
npoyecamu, IHMeNeKmyaIbHi cucmemu, OnmMuMizayis pooouux npoyecie, YNpasiiHHi OAHUMU,
WMYYHUL IHMeaeKm.

Introduction.

The rapid evolution of artificial intelligence has transformed enterprise
automation, moving it beyond rigid, rule-based workflows toward systems capable of
understanding natural language and adapting to dynamic business contexts. Large
Language Models (LLMs) such as GPT, Claude, and Gemini have become central to
this shift, enabling automation of not only mechanical but also analytical and

cognitive processes once reserved for human experts.
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Enterprise automation today covers document processing, customer service,
compliance, and decision-making. Traditional approaches like Robotic Process
Automation (RPA) improved efficiency but lacked flexibility, requiring constant
updates when business logic changed. LLMs, by contrast, interpret unstructured data,
infer intent, and generate contextually appropriate responses, supporting adaptive
workflows that evolve with organizational needs.

Integrating LLMs into systems such as CRM or financial platforms allows
automatic analysis of communication patterns, contract review, and report
generation-reducing manual effort while improving knowledge management. Yet,
their adoption introduces challenges: data security, explainability, and ethical
governance are critical when handling sensitive corporate information.

The goal of this study is to analyze how large language models contribute to
enterprise automation, examine architectural strategies and limitations, and identify
best practices for their reliable implementation. Properly integrated, LLMs can serve
as catalysts for digital transformation and intelligent decision-making within modern
organizations.

Main text

Concept of Enterprise Automation and the Role of LLMs

Enterprise automation represents the coordinated use of technologies that reduce
human involvement in routine or knowledge-based processes. Traditional automation
frameworks relied on pre-programmed logic, deterministic workflows, and robotic
process automation (RPA) scripts. While effective for repetitive tasks, these systems
struggled with unstructured data, language ambiguity, and contextual reasoning. The
emergence of Large Language Models (LLMs) such as GPT, Claude, and Gemini has
overcome many of these limitations by enabling automation that understands natural
language and adapts to evolving business conditions [1].

LLMs expand the concept of automation from the mechanical execution of steps
to semantic understanding and contextual synthesis. They interpret emails,
documents, and reports, identify intent, and generate structured responses that

integrate seamlessly with enterprise software. This has opened new possibilities in
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intelligent document processing, automated analytics, customer communication, and
regulatory compliance [2].

Integration Patterns and Implementation Approaches

The integration of LLMs into enterprise ecosystems follows two major
approaches - embedded and orchestrated. In the embedded scenario, LLMs are
incorporated into existing business tools such as CRMs, ERP systems, or ticketing
platforms. Here, the model performs auxiliary roles: summarizing interactions,
drafting messages, or classifying user intents. Mulpuri and Mathew [1] describe such
a configuration as “Cognitive CRM,” where GPT-based modules extend Salesforce
by analyzing customer sentiment, detecting dissatisfaction, and generating adaptive
replies.

In orchestrated architectures, on the other hand, LLMs act as autonomous
services connected via APIs or message queues. A central orchestration layer
manages communication between models, validates outputs, and logs interactions for
auditability. Toxtli and Li [4] demonstrated that such systems can even “automate
automation” by generating BPMN process maps compatible with RPA software.
Michele et al. [3] further developed this idea by using LLMs to evaluate business
process efficiency - identifying redundant operations and suggesting optimization
strategies.

Benefits and Practical Applications

LLM-based automation delivers substantial efficiency gains across departments.
In customer service, models respond to queries, extract key details, and update CRM
entries automatically. In finance, they interpret contracts, detect anomalies, and
summarize lengthy compliance reports. Vidgof et al. [2] showed that enterprises
deploying LLM-based Business Process Management (BPM) frameworks reduced
human involvement in analytical review by up to 40%.

Document-intensive workflows benefit the most. For example, in procurement,
an LLM can analyze supplier proposals, highlight contractual risks, and produce
comparison summaries. In internal communications, it can extract meeting decisions,

generate follow-up tasks, and integrate them into project tracking systems. Singh [5]
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notes that hybrid pipelines combining deterministic validation with generative
flexibility yield the best performance, balancing creativity with accuracy.

Furthermore, the introduction of LLMs improves knowledge accessibility
within enterprises. They act as semantic layers atop corporate databases, allowing
employees to query information conversationally rather than through complex search
syntax. Over time, this capability evolves into an “enterprise memory” - a
continuously learning knowledge base that supports strategic decisions and
organizational intelligence [6].

Technical and Ethical Challenges

Despite clear advantages, deploying LLMs in corporate environments presents
several critical challenges. The first is data security: sensitive documents and client
records must remain within trusted infrastructure. Public API calls can expose
information, so many organizations prefer private or hybrid deployments where
models operate on-premises [5].

Another issue is explainability. Vidgof et al. [2] emphasize that managers often
require transparent reasoning behind Al decisions - a capability still underdeveloped
in current LLMs. Black-box behavior complicates auditing and accountability,
especially in regulated industries such as banking and healthcare.

Reliability also remains a concern. Toxtli and Li [4] observed that generative
models may produce “hallucinations,” inventing plausible but incorrect information
when faced with ambiguous input. This is unacceptable in mission-critical business
contexts. To mitigate this, Michele et al. [3] propose tiered processing pipelines:
lightweight models perform initial filtering, while higher-accuracy models handle
synthesis and summarization, followed by human validation.

Finally, there are unresolved ethical and legal questions. Mulpuri and Mathew
[1] highlight that Al-generated content blurs authorship boundaries and introduces
potential bias in customer interactions. Enterprises must therefore implement clear
governance frameworks defining responsibility for Al outcomes and ensuring

transparency in decision-making processes.
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Perspectives and Future Development

Future enterprise systems will likely combine LLMs with symbolic reasoning,
graph databases, and process mining tools. Singh [5] predicts that domain-specific
fine-tuning will lead to specialized corporate assistants optimized for particular
industries such as finance, law, or logistics. These systems will not only automate
workflows but also continuously learn from organizational data, forming adaptive,
knowledge-driven ecosystems.

Another emerging trend is multi-agent orchestration - multiple LLMs working
collaboratively, each with a defined role such as retriever, summarizer, or verifier.
Such architectures enhance both accuracy and interpretability, mirroring human
teams that divide analytical tasks among experts. Over time, this will evolve into
intelligent  “digital departments” capable of autonomously maintaining
documentation, monitoring compliance, and generating insights.

As enterprises adopt these systems, a balance must be maintained between
innovation and governance. LLMs should augment human expertise, not replace it.
Their purpose is to enhance decision-making, reduce manual workload, and
transform organizational knowledge into actionable intelligence. When implemented
responsibly, large language models will redefine enterprise automation - moving
from efficiency tools to cognitive partners that drive continuous digital evolution.

Conclusions.

Large language models have become a cornerstone of modern enterprise
automation, transforming how organizations process information, make decisions,
and interact with stakeholders. Their integration enables a shift from static rule-based
workflows toward adaptive, context-aware systems that learn from data and respond
intelligently to changing business conditions. By leveraging natural language
understanding, LLMs empower enterprises to automate not only repetitive
operational tasks but also analytical and creative functions - from document drafting
and customer support to compliance review and strategic planning.

At the same time, the adoption of such models requires careful attention to

governance, security, and explainability. Without proper oversight, the risks of data
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leakage, bias propagation, or hallucinated outputs may undermine organizational trust
in Al-driven systems. Therefore, successful implementation must balance innovation
with control - combining LLM capabilities with structured business logic, human
supervision, and ethical safeguards.

Overall, the study demonstrates that LLM-based automation is not merely a
technological enhancement but a new paradigm for intelligent enterprise systems.
When applied responsibly, these models can serve as catalysts for digital
transformation, improving efficiency, transparency, and decision quality across

diverse corporate domains.
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Abstract. The article presents the development of an automated data acquisition system for
thermophysical experiments, demonstrated through the study of low-grade heat storage processes.
The design of the experimental setup is described, which enables the analysis of heat exchange
between storage materials — gravel (sensible heat) and paraffin (latent heat). The proposed system
is based on a three-level architecture employing an Arduino Mega 2560 R3 microcontroller, an
ESP32 communication module, and a Raspberry Pi 5 minicomputer, providing real-time data
collection, processing, transmission, and visualization. The system operates autonomously using
solar power. Measurement results obtained at 10-second intervals were analyzed to evaluate the
efficiency of heat accumulation and the potential for heat utilization.

Key words: thermophysical experiment; heat storage; low-grade heat;, data acquisition
system,; Arduino, Raspberry Pi; ESP32; energy efficiency, greenhouse

Introduction

In modern energy systems, the efficient collection and analysis of experimental
data play a crucial role in the study of thermophysical processes. The increasing use
of renewable and low-grade heat sources requires reliable monitoring and control
tools to optimize heat storage and utilization. Traditional measurement methods often
lack automation and scalability, limiting the accuracy and continuity of experiments.
This study presents the development of an automated data acquisition system
designed for thermophysical experiments on low-grade heat storage. The system
integrates modern microcontroller technologies — Arduino Mega 2560 R3, ESP32,
and Raspberry Pi 5 — to provide continuous measurement, processing, and
visualization of experimental parameters. The proposed solution improves data
accuracy, reliability, and autonomy, enabling long-term monitoring of heat exchange

processes in experimental setups.
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Development of the Data Acquisition System

During a thermophysical experiment, it is necessary to ensure the efficient
collection of data related to the investigated parameters, such as temperature,
humidity, air velocity, and others. At present, this process can be effectively
organized through the use of modern devices and methods.

In this study, a measurement system was developed for an experimental setup
designed to investigate heat exchange between storage materials represented by a
dense layer of gravel and paraffin. These materials are intended for the accumulation
of low-grade heat from greenhouse air during daytime hours (charging phase) and for
transferring this heat to the inner space of the greenhouse during nighttime
(discharging phase). The schematic diagram of the experimental setup is presented in

Figure 1.

Fig. 1. Schematic diagram of the experimental setup for studying the heat

storage process in sensible (gravel) and latent (paraffin) forms.

The following parameters were monitored during the experiment: the
temperature of the water circulating through a transparent channel on the roof of the

greenhouse model (1), which is heated by solar radiation; the temperature of the
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gravel layer measured at three different heights along the heat exchange channel (2);
the temperature of the paraffin contained in polyethylene tubes placed in the soil
layer of the greenhouse (3); the ambient temperature; and the air humidity both inside
and outside the greenhouse model.

Temperature measurements were consistently performed using DS18B20
thermocouples. The intensity of solar radiation was measured using a GY-302
BH1750FVI digital light sensor

To analyze the thermal regimes, a continuous experiment was conducted over an
extended period (two days).

To ensure uninterrupted monitoring of air and soil temperature and humidity,
solar radiation, and carbon dioxide concentration, an automated system for data
acquisition, storage, and transmission was developed.

The system is based on Arduino Mega 2560 R3, ESP32, and a Raspberry Pi 5
minicomputer, which perform distinct but interrelated functions. Pump and fan
control is automated and governed by the sensor readings.

The system consists of the following levels:

1. Sensor level — measurement of thermophysical parameters of the

environment.

2. Controller level (Arduino Mega 2560 R3) — data processing and control.

3. Server level (Raspberry Pi 5) — data collection, storage, and visualization.

4. Power supply module — autonomous energy provision from solar panels and a

rechargeable battery.

[. Arduino Mega 2560 R3 — Central Controller of the Sensor Network
The Arduino board serves as the core of the entire measurement system. It receives
data from all sensors, including eight DS18B20 thermocouples, an air humidity
sensor DHT11, a soil humidity sensor (hygrometer), and an air quality sensor
CCS811.

Arduino functions as the primary computational node responsible for ensuring the
stable operation of the sensor network, even in cases of temporary loss of connection

with the server.
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II. ESP32 Module — Communication Gateway (Wi-Fi Module)

The ESP32 module operates as an intermediary link between the Arduino and the
Raspberry Pi 5 server. It receives structured data from Arduino via the UART
interface and transmits it over Wi-Fi to the local network.

The main tasks of the ESP32 module include:

« Providing wireless data transmission using the HTTP or MQTT protocol;

« Reducing the computational load on the Arduino by delegating network-

related functions;

« Allowing configuration of network parameters (SSID, password, IP address)

without reflashing the main controller;

« Buffering data packets during unstable network connections.

Thus, the ESP32 acts as a network gateway, ensuring separation between data
acquisition and network processes, which significantly enhances the overall stability
and reliability of the system.

III. Raspberry Pi 5 Minicomputer — Data Collection, Storage, and Visualization
Server

The Raspberry Pi 5 functions as the central server responsible for data
acquisition, storage, and visualization. Its primary functions include:

« Receiving data over Wi-Fi from the ESP32 module;

« Writing information to a database (PostgreSQL or SQLite);

« Processing and analyzing the collected data;

« Displaying the information to the user via a Django-based web interface.

Thus, the Raspberry Pi serves as the central node of the data storage and
visualization system, providing seamless interaction between the hardware
components and the user through a web interface.

The overall logical interaction scheme of the system components can be

represented as follows:
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| |
| Sensor Level |

| DS18B20, DHT11, CCS811, |

| hygrometer, RTC DS3231SN |
1 |

Arduino Mega 2560 R3 |

- Pump and ventilation control |

|

|

| - Data acquisition |
I

| - Data logging to SD card |
L

|

| ESP32 |
| - Wi-Fi gateway |
|
|

- Data transmission to Raspberry Pi |

l

Raspberry Pi 5 |

- Database |

- Django web interface |

|
|
| - Data reception |
|
|
|

Rationale for Integrating Modules into a Unified System

The feasibility of integrating the modules into a single system is explained by
the following factors:

« Distribution of computational tasks. The Arduino performs low-level control
and management functions, while the Raspberry Pi handles resource-intensive
operations such as data processing, storage, and visualization. This distribution
prevents overloading of any single device.

o Increased reliability. In the event of Wi-Fi disconnection or server failure, the
Arduino continues to autonomously record data onto an SD card. Once the
connection is restored, the data are synchronized, ensuring no information loss.

« Flexibility and scalability. The architecture is easily extendable — new sensors
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or actuators can be added, or additional greenhouses equipped with separate Arduino
and ESP32 modules can be connected to the same central server. Energy efficiency
and autonomy. Powered by solar panels and a rechargeable battery, the system can
operate completely autonomously without a 220 V mains connection, which is
particularly important for remote installations.

« Modularity. Each subsystem performs a clearly defined function, simplifying
maintenance, repair, and system upgrades.

A fragment of the resulting table is shown in Figure 2.

| Jrrz) | K(Y2) | L(Y2) | M(Y2) | N(Y2) | 0[Y2) | P(Y2) | Qr2) | R(Y2) | S(Y2) | T(v2) | ueyz) | V(X3) |
thermo | thermo2  thermo3  thermod  thermo5 thermof  thermo?  thermo8  relayd relay2 relay3 relayd Time(s) T
C C C C C C C C s

197 20,54 30,01 227 222 217 212 2265 1 0 1 0 0
197 20,59 30,01 2269 222 217 21,21 22,87 1 0 1 0 101
197 20,27 30,02 2269 222 217 21,21 2236 1 0 1 0 20 3
197 20,52 30,02 2269 222 217 21,22 22,69 1 0 1 0 30
197 205 30,03 2268 222 21,71 21,22 22,63 1 0 1 0 40 6
19,7 2061 30,03 22,68 222 217 21,22 2287 1 0 1 0 50 8
197 20,51 30,04 2268 222 21,71 21,23 228 1 0 1 0 60
197 20,56 30,04 2268 222 21,71 21,23 22,69 1 0 1 0 701
197 20,55 30,05 22 67 222 21,71 21,23 22 67 1 0 1 0 a0 1
197 20,61 30,05 22 67 222 21,71 21,24 2281 1 0 1 0 90
19,71 20,48 30,06 22 67 222 21,71 21,24 22,63 1 0 1 0 100 1
19,71 20,65 30,06 22 66 222 21,71 21,25 22,84 1 0 1 0 1101
19,71 20,46 30,07 22 66 222 2172 21,25 22,63 1 0 1 0 120
19,71 20,57 30,07 22 66 222 2172 21,25 228 1 0 1 0 130 2
19,71 20,56 30,08 22 66 222 2172 21,26 2279 1 0 1 0 140 2
19,71 20,77 30,08 2265 222 2172 21,26 2293 1 0 1 0 150
19,71 20,45 30,09 22,85 222 2172 2127 2258 1 0 1 0 160 2
19,71 20,58 30,09 2265 222 2172 21,27 22,87 1 0 1 0 170 2
19,71 205 301 2265 222 2172 21,27 22,63 1 0 1 0 180
19,71 2041 301 22 64 2219 2172 21,28 22 66 1 0 1 0 190 3
19,71 20,6 301 22 64 2219 2173 21,28 22,84 1 0 1 0 200 3
19,71 20,43 30,11 22 64 2219 2173 21,28 2265 1 0 1 0 210
19,71 20,53 30,11 22 64 2219 2173 21,29 2274 1 0 1 0 220 3
19,71 20,62 30,12 2263 2219 2173 21,29 22,84 1 0 1 0 230 3
19,71 20,59 30,12 2263 2219 2173 213 228 1 0 1 0 240
19,71 20,55 30,12 2263 2219 2173 213 228 1 0 1 0 250 4
19,71 20,34 30,13 2262 2219 2173 213 2251 1 0 1 0 260 4
19,71 20,46 013 22,62 2219 2173 211 2261 1 0 1 0 270
19,72 20,48 30,13 2262 2219 21,74 21,31 228 1 0 1 0 280 4
19,72 2041 30,14 2262 2219 21,74 21,31 22,69 1 0 1 0 290 4
19,72 20,31 30,14 2261 2219 21,74 21,32 22,49 1 0 1 0 300
19,72 20,54 30,14 2261 2219 21,74 21,32 2278 1 0 1 0 310 5
19,72 20,6 30,15 2261 2219 21,74 21,32 22,87 1 0 1 0 320 5
19,72 20,48 30,15 2261 2219 21,74 21,33 2264 1 0 1 0 330
19,72 20,62 30,15 226 2219 21,74 21,33 2281 1 0 1 0 340 5
19,72 20,37 30,16 226 2219 21,74 21,33 22,48 1 0 1 0 350| 5
19,72 2041 30,16 226 2219 21,74 21,34 2265 1 0 1 0 360
19,72 20,54 30,16 226 2219 21,75 21,34 2279 1 0 1 0 370 6
19,72 2047 30,16 2259 2219 2175 21,34 2268 1 0 1 0 380 6
19,72 20,6 30,17 2259 2219 21,75 21,35 2277 1 0 1 0 390
19,72 20,58 30,17 2259 2219 21,75 21,35 2272 1 0 1 0 400 6
19,72 20,48 3017 2259 2219 2175 21,35 2265 1 0 1 0 410 6

Figure 2. Fragment from the data acquisition system showing the measured

parameters.

Measurement results were recorded at 10-second intervals. The obtained data
were used to analyze the thermal processes occurring within individual components

of the setup — including the heat exchange channel, paraffin layer, and air inside the
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greenhouse model — as well as to evaluate the efficiency of heat accumulation and
the potential for its utilization.

Conclusion

The developed automated data acquisition system has demonstrated reliable and
efficient performance during the thermophysical experiment. The modular
architecture based on Arduino, ESP32, and Raspberry Pi 5 enables stable operation,
flexible configuration, and scalability of the setup. The integration of autonomous
solar power supply provides energy independence and suitability for remote
applications. The recorded experimental data confirm the effectiveness of the
designed system for monitoring heat exchange processes and assessing the
performance of low-grade heat storage materials. The proposed approach can be
extended to other thermal energy systems and applied in sustainable greenhouse

technologies.

Tesu Binmpasneno: 21.10.2025 .
© MyxkmiHoB L.I.
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Anomayia. Y pobomi posenanymo o0cobIu8ocmi npasosoco pezynio8anHs nepese3eHb
HANUBHUX 8AHMADICIB V HAYIOHATILHOMY MA MIXCHAPOOHOMY MPAHCHOPMHOM) NPOCMOPI, A MAKOHC
OKpeCleHO HanpamMu Onmumizayii  J02iCIMUYHUX Npoyecie 13 BUKOPUCMAHHAM  CYYACHUX
iHopmayitinux mexronozit i cmanoapmie be3nexu.

Knrwouoei cnosa: nanueni eanmasici, 102icmudti npoyecu, onmumizayis nepegeseHb, npasose
3a6e3neyents, mpaHcnopmHe 3aKOHO0A8CMaB0, be3neka nepeseseHs.

Abstract. The paper examines the peculiarities of legal regulation of bulk cargo
transportation in the national and international transport space, and outlines directions for
optimising logistics processes using modern information technologies and safety standards.

Key words: bulk cargo, logistics processes, transport optimization, legal support, transport
legislation, transport safety.

Berym.

[lepeBe3eHHsT HAMMBHUX BaHTAXIB — 1€ BaXJIMBA CKJIAJI0BA TPAHCIOPTHO-
JIOTICTUYHOT CUCTEMH JICP>KaBH, BiJl KO 3aJI€KHUTh CTAOUIBHICTD MOCTAUYaHHS TaJnuBa,
XIMIYHUX PEUYOBHH, Xap4yOBUX IMPOAYKTIB Ta IHIIMX pPEeCcypciB, HEOOXITHUX s
MPOMUCIIOBOCTI ¥ HaceneHHs. [linBuIeHHsS BUMOTr 10 O€3MEeKH, €KOJOT1YHOCTI Ta
e(PEeKTUBHOCTI TaKUX NEPEBE3EHb MOTPEOYE BIOCKOHATIEHHS TPAaBOBOT'0 PETYIIOBAHHS
Ta JIOTICTUYHOTO ympaBiiHHA. [lepeBe3eHHs] HAMMBHUX BaHTAXIB PETYIIOIOTHCS SK
HaIlIOHAJTFHUMU, TaK 1 MDKHAPOIHUMU HOPMATHBHO-TIPABOBUMH AKTaMHU.

B Vkpaini mpaBoBe peryitoBaHHS 3IIHCHIOETBCS 4Yepe3 HHU3KY 3aKOHIB,
TEXHIYHUX pErijaMeHTiB, Haka3iB MiHictepcTBa 1HGpacTpykTypu Ta Jlep:kaBHOMO

ciyx0010 Ykpainu 3 6e3rneku Ha TpaHcnoprti. [Ipore, icHye nmoTpeba y rapmoHi3zariii
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HAI[IOHAJIFHOTO 3aKOHOJIaBCTBA 3 €BPONEHCHKUMU HOPMaMH, ajpKe 1€ JI03BOJIMTH
MIJBUIIMTH  OE€3MEeKy, CHOPOCTUTH MUTHI MPOIEAYpH W PO3MIMPUTH YYaCTh
YKPaiHChKUX MEPEBI3HUKIB Y MIXKHAPOJAHUX TPAHCTIOPTHUX KOPUJIOPAX.

IlocTanoBka npoodJiemm.

[lepeBe3eHHs] HAJIMBHUX BAHTAXIB — 1€ CTPATEriuHO BAKIMBUI HAMpsM
TPAHCHOPTHOI AlsIbHOCTI. HanmmBHI BaHTaXi BIAIrPalOTh BAXKIMBY POJb Y CBITOBIM
TOPriBAl Ta HEOOXiOHI AN PI3HUX Taldy3eld, TakuX SK EHepreThka, XiMiuHa
MIPOMHMCIIOBICTh, BUPOOHUIITBO MPOAYKTIB XapuyBaHHS Ta HamoiB, (apMaieBTUKA 1
ClIbCbKe TocmojnapcTBo. BoHu 3a0e3nedyroTh e€(peKTHUBHE NEPEBE3CHHS BEIUKHX
00CATIB pIIMH HA BENHUKI BIACTaHI, CIPUAIOYM PO3BUTKY MIKHAPOIHOI TOPTIBII Ta
JAHIIOTIB MOCTaBoK [1]. TpaHcnopTyBaHHS HAIMBHUX BAaHTAXIB MOTPEOy€e CyBOPOTO
JOTPUMAHHSI TEXHOJIOTTUHUX, CAaHITAPHUX 1 OE3MIEKOBUX BUMOT.

[lepeBe3eHHs] HaMMBHUX BaHTa)XiB Ma€ HAJ3BUYAiHO Ba)KJIMBE 3HAYCHHS IS
PO3BUTKY TPAHCIOPTHO-JIOTICTUYHOT CHUCTEMHU YKpaiHu, OCOOJMBO B yMOBax
3pOCTaHHsl OO0CSTIB MIKHApOJHOI TOPriBJll, BOEHHHUX BHKJIMKIB Ta HEOOXITHOCTI
BITHOBJICHHS KPUTHUYHOI 1HPpacTpykTypu. CrcTreMa MpaBOBOTO PEryIiOBaHHS TaKUX
BaHTaXiB 0a3yeThcsi Ha MibkHapoaHux koHBeHIX (ADR, RID, ADN, IMDG Code
TOIIO) Ta HAIIOHATFHUX HOPMATUBHO-TIPABOBUX aKTaX, IO BU3HAYAIOTH MOPSIOK
TPaHCIIOPTYBaHHS HEOE3NMEeUHHWX 1 HAIMBHUX BaHTaxiB. B YkpaiHi akTyanbHUM €
PUBECHHS HAIIIOHAJILHOTO 3aKOHOAABCTBA Y BIAMOBIIHICTD 10 BUMOT €C, 30kpema
I10J10 MapKyBaHHs, cepTU(IiKallii Tapu, TEXHIYHOT'O CTaHy TPAHCIIOPTHUX 3ac001B Ta
MIATOTOBKM MepcoHany. HasiBHICTH TrapMOHI30BaHOI HOPMAaTHMBHO-NIPABOBOi 0asu
3a0e3nedye Mpo30pICTh, OE3MEUYHICTh 1 KOHKYPEHTOCIPOMOXKHICTh HAIllOHAJTBHUX
MEPEBI3HUKIB Ha MDKHApoAHOMY puHKY [2]. HeBiamoBiAHICTH €BpONENCHKUM
BUMOraM MOX€ IMPU3BECTH HE JMIIEe 0 MTpadHUX CaHKUIA, a i 10 OJIOKyBaHHS
JOCTYITy YKpaiHChKUX TIEPEBI3HUKIB HA MIKHAPOTHUN PUHOK.

[Tonpu HasBHICTH 3aKOHOAABYOi 0a3u, B YKpaiHl ICHye HU3Ka MPOOJIEMHUX
ACTEKTIB, SIKi TATbMYIOTh PO3BUTOK €(hEKTUBHUX MEPEBE3CHb HATMBHUX BaHTaxXiB. [[o
TakuX MpoOJieM MOKHa BITHECTH (parMEeHTApHICTh HOpMATUBHOTO moiis. YactuHa

HOpPMATHUBIB 3acTapiia ab0 He y3ro/pKeHa MDK pPI3HUMHU BHIAMU TPAHCIOPTY.
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bropokparuuni mporierypu JilieH3yBaHHs Ta cepTudikaiiii 4acTo 3aiiMaroTh Oararo
Jacy 1 HE BpaxoBYIOTh HHU(POBUX MOXIHWBOCTeH. HemockoHamicTh MexaHi3MiB
JEp>)KaBHOTO MOHITOPUHTY 32 JOTPUMAHHSIM TIpaBUJ  O€3MEKH IEPEeBE3CHb
HeOe3MeYHNX BaHTaXiB Ta BIACYTHICTb €IMHOTO 1H(QOPMALIHHOIO POCTOPY, SIKUH OU
J03BOJISIB OOMIHIOBATHCS JAHUMHU MIX MEPEBISHUKAMH, KOHTPOIIOIOUYUMUA OpPraHaMU
Ta KJIIEHTaMU 3HMXKYE pIBEHb O€3MeKH, 30UIbIIy€e PU3UKH aBapii 1 BTPaAT, a TAKOXK
YCKIIQJIHIOE THTETpaliio YKpaiHu 10 €BPONEHCHKOT0 TPAHCIIOPTHOTO MTPOCTOPY.

Onrumizanis nepeBe3eHb HAJTMBHUX BAHTAXKIB.

OnTuMizaltis MpoIeciB TPAHCTIOPTYBAHHS HE JIUIIE €KOHOMIYHA OIUTBHICTD, a
W MWTaHHS €EKOJIOTIYHOI Ta TEXHOJOrIYHOI Oe3meKkHh. YIOCKOHAJIEHHS JIOTICTUKHU
TPAHCMIOPTYBAHHS PIJIKMX MaTepialliB 3 METOI0 3HIKEHHS BUTpAT, MIABUIICHHS
e(eKTUBHOCTI Ta Oe3meku NOoTpeldye CIEeMiaTbHOTO MIAXOAY Yepe3 OCOOJHUBOCTI
GI3MYHUX BJIACTMBOCTEM PIAMHM, BUMOT N0 Tapu, TPAHCHOPTY Ta JOTPUMAHHS
€KOJIOTTYHUX 1 0€3MEKOBUX CTaHIapTIB.

OnTtuMizanis JOTICTUYHUX MPOLECIB nependadyae Kilbka KIOUOBUX HAMPSMIB.
[lo-nepme, uudpoBizamiss, $SKa BKIOYAE BIPOBAIXKEHHS CHCTEM YNPABIIHHS
TPAHCIIOPTOM, €JIEKTPOHHOIO JOKYMEHTOOOITY, CYIYTHMKOBOIO MOHITOPUHTY Ta
AHATITUYHUX TIATGOPM, IO JO3BOJISIE KOHTPOIIOBATA PYX BaHTaXIB, ONTUMI3YBaTH
MapuipyTH Ta 3MeHIryBatu mpoctoi. [lo-mpyre, parioHanbHuii BUOIp MaKyBalbHOT
Tapu, Hanpukiaa QuekcitankiB abo IBC-koHTeliHepiB 3aMICTh TPAIUIIIHHUX OOYOK.
Take mepeBe3eHHS CKOpPOYY€ BHUTpaTH Ha Tapy, MiABHUINYye Oe3MeKy MEepeBE3CHb 1
3MEHIIIY€ €KOJIOTTYHUN BIUIMB. BaX/IMBUM acnekToM € TakoX I1HTerpaiis
MYyJIbTUMOJIAILHUX TI€PEBE3€Hb, 110 TMOEJHYE aBTOMOOUIBHUN, 3alI3HUYHUM 1
MOPCHKHMI TPaHCHOPT, 3a0€3MeUyloun THYYKY Ta IMIBHAKY TOCTaBKY, OCOOJMBO Y
BUIIAJIKaX E€KCIOPTHO-IMIOPTHUX omnepaiiii. KpiM Toro, 3acrocyBaHHS €JIE€MEHTIB
“3€JIeHOI JIOTICTUKHU’, TaKUX SIK eHeproe(eKTUBHI TPAHCIOPTHI 3aCO0M, €KOJIOTIuHI
BUM TaJdMBa Ta TEXHOJOTIi 3HWKCHHS BUKHIIB, CIPUSIE CTAJIOMY PO3BHUTKY
joricTuku. He MEHIT Ba)KJIMBHUM € IMABUINEHHS KBajliikaiii nmepcoHamy s BOAIB,
OTepaTopiB Ta JIOTICTIB, SIKI TOBUHHI MPOXOAUTH PETYJSPHE HABUYAHHS 1100 POOOTH

3 HeOe3NeYHUMHU BaHTa>XaMH, KOPUCTYBAHHA HI/I(I)pOBI/IMI/I CUCTCMAMHU Ta JOTPUMAHHA
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MDKHAPOJHUX CTaHIAPTIB.

Bucnoskmn.

IIpaBoBe 3a0e3n€UYEHHS € OCHOBOK 0€3MEeYHOro i e(EeKTUBHOIO IMEPEBE3CHHS
HaJIMBHUX BaHTAXIB, a ONTHUMI3aIlisl JIOTICTUYHUX TIPOIECIB — IUISIXOM JI0
MIJBUILIEHHS KOHKYPEHTOCIPOMOXKHOCTI ~YKpAiHCbKUX TMepeBI3HUKIB. [ muie
MOETHAHHS IIUX JIBOX CKJIQJIOBUX — MIPABOBOI YITKOCTI Ta TEXHOJIOTTYHOT MOIepHi3aIlii
— 3a0e3nmeunTh YKpaiHi TiJIHE MICIE Ha €BPOMNEHCHKOMY TPaHCHOPTHOMY PHHKY.
KommniekcHa omnrtumizaiist JIOTICTUYHMX TMPOILIECIB, 3aCHOBaHAa Ha CydYaCHUX
TEXHOJOTIAX 1  HOPMATHBHIM  y3TOJKEHOCTI,  CHOPHUSATHME  MiABUIICHHIO

KOHKYPEHTOCIPOMOKHOCT1 YKPAiHCHKUX MEPEBI3HUKIB HA MIXKHAPOJHOMY PUHKY.
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EVOLUTION OF ARCHITECTURAL SKETCHING FROM HAND

GRAPHICS TO DIGITAL MEDIA
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Anomauia. Y pobomi po3ensioaemvcs esonoyis apxXimexkmypHo2o eckizy 6i0 mpaouyitiHux
mexHIK pyuHoi epagixu 0o cyyachux yugposux meodia. AHANIZYIOMbCS KIIOUO8L emanu po3eumxy,
BKIIOUAIOYU BNJIUE MEXHONOIYHUX THHOBAYIU HA NpoYyec CMBOPEHHs eCKi3is, iX (yHKyioHanvbHicmy
ma Gi3yanbHy Mo8y. Busnauaromvcs nepesazu ma SUKIUKU YUPDPOBUX THCMPYMEHMIE8 NOPIGHAHO 3
mpaouyivinumu memooamu. Ocobrusa yeaea NpudilnemvCs iCMOPUYHOMY KOHMEKCMmY, 0e pPY4Hd
epaghika cnyeysana OCHOBHUM 3AC000M BUPAXCEHHS [0ell apXimeKmopis, 003601104 U nepedasamu
eMoyii ma iHmyimueHi piuleHHs yepes iHOUBIOYanbHuUll CMulb. 3 NOSBOI KOMN TOmMepHUX mexHon02ill
npoyec ecKi3y8auHs MpPAHCHOPMYBABCs, HAOYBAIOYU HOBUX MONCIUBOCHEl Ol MOOeN08AHHS,
peoazysanns ma Koaabopayii. Poboma makodxc mopKaemvcs cyuacHux meHOeHyil, Mmakux sK
BUKOPUCMAHHS WMYYHO20 THMENeKM) 8 apXimeKmypHOMY OU3AUHI, WO MOH#CE PAOUKATLHO 3SMIHUMU
nioxoou 00 ecKi3ysauHs 6 mauoymuvomy. Auaniz Oazyemvcsi HA NOPIGHAHHI ehexmueHocmi
Memooi8, 3 YPaxy8aHHAM (HaKmMopie weUuOKOCmi, MOYHOCMI, KPpeamusHOCmi ma OO0CHYNHOCHII.
3anpononosano mooenv oyiHKU epexmusHocmi, AKA O00NOMA2A€E KIIbKICHO OYIHUMU nepesazu
yugdposux incmpymenmia.

Knrwowuosi cnosa: apximexmypuuil eckis, pyuna epagika, yugposi media, Komn romepHa
epagpixa, apximexmypHutl OU3atiH, MexXHON02IUHI IHHO8AYIL, 2IOPUOHT NIOXOOU.

Abstract. The paper examines the evolution of architectural sketching from traditional hand-
drawn graphics to modern digital media. Key stages of development are analyzed, including the
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impact of technological innovations on the sketching process, its functionality, and visual language.
The advantages and challenges of digital tools compared to traditional methods are identified.
Special attention is paid to the historical context, where hand graphics served as the primary means
of expressing architects' ideas, allowing the conveyance of emotions and intuitive decisions through
individual style. With the advent of computer technologies, the sketching process has transformed,
gaining new capabilities for modeling, editing, and collaboration. The work also addresses
contemporary trends, such as the use of artificial intelligence in architectural design, which may
radically change approaches to sketching in the future. The analysis is based on a comparison of
method efficiency, taking into account factors like speed, accuracy, creativity, and accessibility. A
model for evaluating efficiency is proposed, which helps quantitatively assess the advantages of
digital tools.

Key words: architectural sketching, hand graphics, digital media, computer graphics,
architectural design, technological innovations, hybrid approaches.

Berym.

ApXITEeKTYpHUI €cKi3 € (yHAaMEHTaJbHUM 1HCTPYMEHTOM Yy IIpolLeci
apXITEKTYPHOTO NPOEKTYBaHHS, IO JO3BOJISIE apXITEKTOpaM Bi3yasli3yBaTH 11ei Ta
KOHIIeNIii. 3 TOsIBOIO MU(GPOBUX TEXHOJIOTIA TPOIEC CTBOPEHHS €CKi3iB 3a3HaB
3HAYHUX 3MiH, 110 BIUIMHYJIO Ha IIBUIKICTh, TOYHICTH 1 JOCTYMHICTh MPOEKTHUX
piieHb. [cTOpUYHO €CKi3yBaHHS MOYMHAIOCS 3 MPOCTUX HAYEPKIB HA Tamepi, Je
apxitekropu, Taki sk Jle KopOGro3pbe un @penk Jlnmoitn PaiiT, BUKOpHCTOBYBaIM
OJiBELb JUIS IIBUJKOTO (PIKCYBaHHS 1€, IO 4YacTO CTaBajd OCHOBOIO IS
rpa”aio3HuX MpoekTiB. Llei nporec OyB IHTYITUBHUM 1 TBOPYHMM, ajie OOMEXEHUM Y
MOYJIMBOCTSX pefaryBaHHs Ta MacIITaOyBaHHS.

Ha choroguimHiii JeHb OAHIEID 3 aKTyaJlbHUX MpoOJieM € ajanraris
apXITEeKTOPIB 10 HOBUX HU(PPOBUX IHCTPYMEHTIB, SIK1 3MIHIOIOTh TPAAMLIHHI MIAXOAU
70 €CKI3yBaHHs, a TakoK 30€pekeHHS YHIKAJIbHOI BUPA3HOCTI Py4HOi Tpadiku B
nudpoBoMy cepenosuiii. bararo npodecioHalniB CTUKAIOTHCS 3 BUKIUKAMH, TaKHMHU
K BTpara "TaKTWJIBHOTO" BIAYYTTS mMarmepy, 10 BIUIMBA€ Ha KPEATUBHICThH, a00
HEOOXIHICTh ONaHyBaHHS CKJIQJHOTO MpPOrpaMHOro 3abesrnedyeHHs. BopgHouwac,
UQpPOBl 1HCTPYMEHTH BIAKPUBAIOTH JABEpl Ui ToOainbHOI Komabopartii, e
apXITEKTOPH 3 PI3HUX KYTOYKIB CBITY MOXYTh CHUIBHO MpAaIIOBAaTH HaJ €CKI3aMH B
peanbHOMY 4aci. MeToro 1i€i poOOTH € JIeTaIbHUN aHali3 €BOJIIOIT €CKi3yBaHHs, 3
aKLIEHTOM Ha IepexiJ BiJ aHaJOroBUX J0 HU(PPOBUX METOIB, a TAKOXK MPOMO3UIIS
riOpuaHUX pilIeHb JJs onTuUMIzalli mporecy. JocnimxeHHss 0a3yeTbcsi Ha OIVISII
JiTepaTypH, ICTOPUYHUX MPUKIIAIIB Ta CYYaCHUX KEHCIB, 110 J03BOJISIIOTH 3pO3YMITH,

K TEXHOJIOT11 (hOPMYIOTh MaliOyTHE apXiTEKTYPH.
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OCHOBHUH TEKCT.

EBomronisi apxiTEKTypHOTO €CKI3y OXOIUTIOE KiJTbKa KJIIOUOBUX €TalliB, KOXKEH 3
SKUX B1JI0Opaka€ TEXHOJIOTIYHUM MPOTPEC 1 3MIHU B apXITEKTYPHINA MPAKTHILL:

1) Pyuna rpadika (1o XX ct.): Llel nepion xapakTepusyeThCsi BAKOPUCTAHHSIM
OJIIBLIS, Tepa, aKkBapesl Ta 1HIIMX PYyYHUX THCTPYMEHTIB JJisi CTBOPEHHS €CKI3iB, SIKi
BIIOOpaXkajnu IHAUBIAyaJIbHUM CTWIb apxiTekropa. Eckizu Oynu He mpocTo
TEXHIYHUMHU KpPECIECHHSAMH, a CIPAaBXKHIMU XYyAOXKHIMH TBOpaMH, IO IepeaaBaiud
emortrii Ta armocepy MaiiOyTHbOI OyiBii. Hampukiian, peHecancH1 apXiTEeKTOpH, SK
Jleonapno na BiHui, BUKOPUCTOBYBAJIM €CKI3U JIJISi €KCIIEPUMEHTIB 3 MEPCIEKTHBOIO
Ta nponopitismu. [lepeBaramu boro MeToay Oyiid BUCOKA €KCIIPECUBHICTH 1 CBOOOIA
TBOPYOCTI, ajie HeJ0JIKaMH — HU3bKa IIBUAKICTH 1 CKJIAJIHICTh BHECEHHS 3MiH. Ecki3u
4acTO CTBOPIOBAIMCS Ha MICIIl, JO3BOJIAIOYM apXITEKTOpaM pearyBaTH Ha OTOYCHHS B
peanbHOMY Yaci, 10 COPUSUIIO0 IHTYITUBHOMY JU3aNHY.

2) MexaniuHi iHCTpyMeHTH (XX CT.): 3 MOSBOI KPECIIPCHKUX 1HCTPYMEHTIB,
TaKWX SK KyJIbMaHU, JIHIMKM Ta MIa0JOHM, MPOLIEC €CKI3yBaHHA CTaB OUIBII
CTpyKTypoBaHUM 1 TouHuM. Lleil eram mnoB'a3aHuil 3 1HAYCTpladi3aliero, KOJIU
apXITeKTypa BUMarajia TOYHUX KPECJeHb JJIs MacOBOrO OyJAIBHUIITBA. APXITEKTOPH,
sk Bansrep Ipomiyc 3 bayxaysa, iHTerpyBanum MexaHI4HI I1HCTPYMEHTH JUIs
CTBOPEHHS (PYHKI[IOHAJBHUX €CKI3IB, IO IMJAKPECIIOBAIN MOJCPHI3M. TOUYHICTH
IIJIBUIIMITIACS, ajJieé KpeaTUBHICTh JICIIO OOMexuaacs yepe3 (GoKyc Ha CTaHIapTH3aIlli.
Ileit mepiog TakoX MmoOauyuB BIpOBaKeHHS (ororpadii Ta KomirOBaIbLHUX MAaIIUH,
110 MOJIETIINIIO BIATBOPEHHS €CKI31B.

3) Hudpori wmemia (kiHenp XX — mnoyarok XXI ct.): BnpoBamkeHHs
nporpamHoro 3abe3nedenns, Takoro ik AutoCAD, SketchUp, Adobe Photoshop ta
Rhino, pamukanbHO 3MiHUIO eckizyBaHHs. [ludpoBl I1HCTPYMEHTH TO3BOJWIIU
aBTOMATHU3yBaTH Ipoliec, CTBOproBath 3D-Mozmeni Ta MIBUAKO pelaryBaTH €CKi3H.
Hampuknan, SketchUp craB momynsipHuM 3aBAsKu 1HTYiTUBHOMY iHTep(eiicy, mio
IMITye py4dHEe MaJIOBaHHS, ajle 3 MOXJIMBICTIO OOEpTaHHA MOJAENl B MPOCTOPI.
CydacHi TeHmeHiii BkiIoualoTh VR/AR-texHonorii, ne apXiTeKTOpu MOXYTb

"mporynsTuca'" 1o BipTyadbHOMY ecki3zy. OJIHaK, BUKIUKHA BKIIOYAIOTH 3aJIEKHICTD
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BiJl TEXHIKU Ta MOTEHIIIIHY BTpaTy YHIKaJIbHOTO "MOYepKy" apXiTeKTopa.

Taoauua 1 — IopiBHsiHHsA py4Hoi rpadgiku Ta HiupPOBUX iHCTPYMEHTIB.

Mapamerp Pyuna rpadika Mudposi mexaia
Llleuoxicms Husbka Bucoxka
Toynicmes O6mexena Bucoka
Excnepumenmanvuicmo Bucoxka OOmerxeHa (3aJIeKUTh Bijl
HABUYOK)
Llocmynuicmo CkrnanHa IIpocra
peoazysanns
Bapmicmo Hwusbka Bucoxka (mporpamue
iHcmpymenmis (mamip, oJiBeIlb) 3a0€3IeYeHHSsI, TaJIKETH )
Konabopayia O6mexena Bucoka (onnaits-
(pi3uunml OOMIH) 1aThOPMHM )
Exonoeiunicmo Cepenns (mamip) Bucoka (6e3Biaxonne)
Aemopcwvra po3pobra

OpauMm 13 crioco0iB BUPIIIIEHHS MPOOIEMH BTPaTH BUPA3HOCTI PyUHOI rpadiku €
BUKOPUCTAHHS TIOPUAHUX TIAXOMIB, IO TMMOEAHYIOTh HUEGPOBI IHCTPYMEHTH 3
TpaauliiHUMU TexHiKaMu. Hampukinan, mimanmerd s mamroBanHs (Wacom, iPad
Pro 3 Apple Pencil) n03BonsitoTH IMITYBaTH pPy4YHE €CKI3yBaHHS 3 MOXKJIMBICTIO
uu(poBOoro peparyBaHHs, 30epirarouud TaKTWIbHE BIIUYTTA. APXITEKTOPH MOXKYTh
MOYMHATH 3 PYYHUX HAYEpKiB, CKaHyBaTH iX 1 MPOJOBXKYBAaTH B Tporpamax sK
Procreate un Autodesk SketchBook, nomaroum mapu, tekcrypu ta edekru. Lle He
TITBKH 30€pirae KpeaTuBHICTb, ajie W MiABUILYE €(DEKTUBHICTD, TO3BOJSIOUH IITBH]IKO
TECTyBaTH BapiaHTH.

Jlist aHamizy €BOJIONII €cCKi3yBaHHS Oysio pO3pOOJEHO MOJENbh TOPIBHIHHS
e(EeKTUBHOCTI TPAAUIIIHHKUX 1 MUGPOBUX METOIIB:

E =T/ T x (Pa+ Ey)
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ne E - edekrtuBHICTh mporiecy eckizyBaHHA, T4 - 4ac BUKOHAHHS B HHU(PPOBOMY
cepenoBuil, Ty - 9ac BUKOHaHHS Py4YHUM MeTONOM, P, - moka3zHuk TouHocti, E, -
Bi3yaJibHa €KCIIPECUBHICTb.

s momenb [03BOJNSE OLIHUTH, K LU(GPOBI 1HCTPYMEHTH BIUIMBAIOTH Ha
NPOAYKTUBHICTh 1 SKICTh €CKI3IB Yy TMOpPIBHSAHHI 3 TPaJULIMHUMU METOAaMHU.
Hanpuknan, sxmo Tq = 2 rogunu, Ty, = 5 ronun, P, = 0.9, E, = 0.7, T0o

E=2/5x(0.9+0.7)=0.64,
110 BKa3ye Ha MOMIpHY nepeBary nuppoBoro merony. Moaenb Moxke OyTH po3lIripeHa
JUIsT BKIJIFOYEHHSI (PaKTOpiB, SIK BApPTICTh YM HaBYaHHSA. Y TMPaAKTHUIll, HAa OCHOBI
ONMHUTYBaHb APXITEKTOPIB, TOPUAHI METOIU MOKa3yroTh BUIMK E, 3aBnsku OanmaHcy
IIBUJIKOCT1 Ta KpeaTuBHOCTI. JlomatkoBo, cydacHi iHCTpyMeHTH 3 Al, sk Midjourney
JUIsl TeHepallii €CKi31B, MOXKYTh IHTETPYBaTUCS, aJie BUMAratoTh €TUYHOTO MIIXO1Y 110
aBTOPCTBA.

BucHoBkmu.

Byno po3misiHyTO eTanu eBOMIoNIi apXITEKTYPHOTO €CKI3Y BIJ pPyYHOI rpadiku 10
nuppoBux Mexdia. BcranoBneHo, mo HU(POBI 1HCTPYMEHTH 3HAYHO IIiJIBUINYIOThH
MIBUJKICTH 1 TOYHICTH, ajieé MOXYTh OOMEXYyBaTW TBOPYY BHUPA3HICTH depe3
cranjapruzarito. ['iOpuaHi MiAXOAM € MEePCHEKTUBHUMH i 30epeKeHHs OalaHcy
MK TPaJAMIIIIHOIO Ta IUPPOBOIO TEXHIKAMHU, JI03BOJISIOUH apXITEKTOPaM TO€IHYBATH
HalKpaiie 3 000X CBITIB. Y MallOyTHhOMY, 3 po3BUTKOM Al Ta VR, eckizyBaHHS MOXke
CTaTW 1€ OUIbII 3aXOIJMBUM, ajieé BaXJIMUBO 30€perTd JIOACHKUN €JIEeMEHT
KpeaTuBHOCTI. PekomMeHayeTbCs A apXITEeKTYpHOI OCBITH IHTErpyBaTH KypcH 3
riOpuIHUX METOMIB, 100 TOTyBaTH (axiBUIB JO TEXHOJOTIYHUX 3MiH. 3arajiom,
€BOJIIOLIS €CKI3Yy BioOpakae IMpII TEHACHI[T B AU3aiiHi, /1€ TEXHOJOTIi CIyTYIOTh
IHCTPYMEHTOM, a HE€ 3aMiHOK TBOPYOCTI. JloCHiPKEHHsI MiAKpECIoe HEOOX1IHICTh

MOTAJTFIITUX BUBYCHB BIUTUBY ITU(POBI3aIlii Ha apXiTEKTypHY Tpodecito.
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ENDOTHELIN-1 CONTENT IN BLOOD AS A POSSIBLE BIOMARKER OF
DIABETIC RETINOPATHY
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Abstract. In a cohort of patients (136 people) with type 2 diabetes mellitus and diabetic
retinopathy, an increase in the content of endothelin-1 in the blood serum was found, which allowed
to determine its borderline levels at different stages of DR and predict its course after 2 years of
observation.

Keywords: type 2 diabetes, diabetic retinopathy, prognosis, modeling, endothelin-1,
biomarkers.

Endothelin-1 (ET-1) is a 2l-amino acid hormone synthesized by the
endothelium and helps maintain basal vascular tone and metabolic function under
normal conditions, and in hyperglycemia causes vasoconstriction, affects the plasma
lipid profile and insulin signaling, causing the connection between insulin resistance,
obesity and microvascular complications [1]. ET-1 is the most abundant member of
the endothelin protein family (ET-1, ET-2 and ET-3). It has a potent vasoconstrictor
effect and is synthesized mainly by damaged endothelium with proliferative,
profibrotic and pro-inflammatory properties [2].

Decreased nitric oxide production and increased ET-1 production in the vascular
wall may contribute to oxidative stress and chronic metabolic inflammation with the
development of endothelial dysfunction and increased vasoconstrictor activity [3].
Increased ET-1 production contributes to arterial aging and the development of
atherosclerotic changes, which are associated with increased arterial stiffness. In
addition, it participates in the complex regulation of blood pressure through
synergistic interaction with angiotensin II, regulates catecholamine production and
sympathetic activity, affects renal hemodynamics and water-salt balance, and
regulates baroreceptor activity and myocardial contractility [3]. Increased plasma ET-
1 levels have been demonstrated in diabetes mellitus [2]. It was also significantly
higher in patients with diabetic retinopathy (DR) than in the control group without

diabetes and was positively correlated with the resistance index and negatively
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correlated with the peak systolic and diastolic volumes of the central retinal artery
(fluorescence angiography data) [4]. Thus, an increase in the content of ET-1 in the
blood plasma corresponds to disturbances in ocular hemodynamics and may play an
important role in the early diagnosis of DR.

Aim: to determine the endothelin-1 blood content at different stages of diabetic
retinopathy and the possibility of its use as a diagnostic and prognostic factor of its
progression.

Materials and methods. The study design was cohort, prospective and
randomized. 136 patients with type 2 diabetes and DR were examined, in which the
indicators of the worst eye in terms of DR were taken into account. Patients were
divided into groups according to the stage of DR: Ist — with non-proliferative DR
(NPDR; 60 eyes), 2nd — with preproliferative DR (PPDR; 42 eyes) and 3rd — with
proliferative DR (PDR; 34 eyes). During 2 years of observation, patients were treated
with different methods: conservative, anti-VEGF therapy, surgical and combined.
Absence of progression of DR was determined when ophthalmological indicators
were stable, slow progression was determined when some indicators worsened, while
rapid progression was determined when the next stage of DR was established and/or
most indicators significantly worsened (for patients with PDR). The content of
endothelin-1 was determined in serum by enzyme-linked immunosorbent assay.
Analysis of the study results was performed in the EZR v.1.54 package (graphical
interface to R statistical software v.4.0.3, R Foundation for Statistical Computing,
Austria).

Results. The ET-1 blood content in patients with different stages of DR
significantly increased compared to the control group. Thus, in patients with NPDR it
was 2.2 times higher than the control level, in PPDR — 3.8 times, in PDDR — 4.1
times (p<0.001 for all comparisons). At the same time, the content of ET-1 in patients
with PPDR and PDDR did not differ statistically significantly (p>0.05), but was
higher than that in patients with NPDR (1.7-1.9 times; p<0.05). Thus, during the
development of DR, ET-1 had two growth steps — the first in NPDR and the second —
with the progression of retinopathy to the PPDR/PDR stages.
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The results obtained substantiated the possibility of using the content of ET-1 as
a diagnostic biomarker of DR. To calculate the optimal classification thresholds, the
One-vs-All method [5] was used, which distinguished 3 classes according to the
study groups. The optimal threshold for each class was chosen according to the
Youden Index: for the 1st class (control) it was 0 pg/ml, for the 2nd (NPDR) — 1.015
pg/ml and for the 3rd (PPDR/PDR) — 2.0 pg/ml. The overall prediction accuracy was
92.5% (95% CI 87.4-95.7%).

The calculations given allowed us to determine the cut-off levels of ET-1 at
different stages of DR. Values less than 1.015 pg/ml were characteristic of the control
group. With an ET-1 content of 1.016 pg/ml to 2.0 pg/ml, patients had NPDR
(sensitivity — 90%, specificity — 90%). The ET-1 content of more than 2.0 pg/ml was
characteristic of patients with PPDR and PDR (sensitivity — 97.2%, specificity —
92.1%).

At the next stage of the study, the task was set to clarify the relationship between
ET-1 and the progression of DR during 2 years of observation. In our previous study
on a large cohort of patients (358 eyes), it was shown that rapid progression after 2
years of observation was observed in 41.6%, and the remaining patients had slow
progression or no progression [6]. To solve this problem, the method of constructing
logistic regression models was used. The outcome variable Y=0 for patients who
achieved no progression or slow progression of DR after 2 years (57 patients),
variable Y=1 for patients who experienced rapid disease progression (79 patients).

The risk of DR progression increased 5.2-fold for every 1 pg/ml increase in
blood ET-1 (p<0.001; OR=5.18; 95% CI 2.69-9.98). The area under the operating
characteristic curve of the prediction AUC=0.77 (95% CI 0.61-0.84), indicating a
strong association between ET-1 content and DR progression. The sensitivity of the
model was 81.0% (95% CI 73.5%-90.4%), and the specificity was 64.9% (95% CI
57.7%-78.6%).

Conclusion.

Thus, the study established the diagnostic and prognostic value of ET-1 blood

levels and showed its important role in the occurrence and progression of NPDR. The
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cut-off ranges of ET-1 levels for different stages of DR were established, which had a
fairly high predictive accuracy (92.5%), as well as the risk of DR progression within
2 years based on ET-1 levels.
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Anomauia. Y me3zax po3enanymo KOHYenyilo 3aMKHEHUX 8UPOOHUYUX YUKILI8 8 azpobisHeci K
KIIOHU0BULL IHCMPYMEHM nepexody 8i0 JNIHIUHOI 00 YUpKYIApHOi moodeni ekonomixu. Ilpoananizosano
VNPABNIHCHKI, MEXHON02IYHI Ma eKOHOMIYHI ACNeKmU 6NpO8aA0NCEeHHS MOOeNi «B8i0 noasi — 00
CMONY» 3 NOBEPHEHHAM NOOIYHUX NOMOKIE ) 8UPOOHUYMBO Yepe3 nepepooky, bioenepeemuxy ma
biomexHnonociuny eaniopuzayiro. Onucano nNpukiaou NpakmuyHoi peanizayii — 6i0 0i02a308ux
YCMAHOB0K 00 A2POXONOUH2IE i3 3aMKHEHUMU YUKIAMU KOPMO- ma eHepeo3abe3neyenHs. Busnaueno
OCHOBHI bap’€pu 6npo8adI*CeHHs 8 YKPAIHCLKUX YMO8AX.: Hecmauad (DiHaAHCY8AHHA, HOPMAMUBHUX
CMUMYi8, N02ICMUYHUX pIiuleHb [ YNPAGNIHCbKUX KomnemeHyiu. Iliokpecieno, wo cucmemua
iHmezpayisi MexHOoN02IYHUX, EeKOHOMIYHUX [ Op2aHi3ayiliHux npoyeci¢ € HeoOXIOHOW YMOB80I0
cmitikocmi ma eghekmueHocmi acponionpueEMcmae y KOHmexkcmi 0i0eKoOHOMIKU.

Knrouosi cnosa: yupkynapna eKoHOMIKA, 3AMKHeHI SUpPOOHUYI YUKy, aepobisnec,
bioenepeemuka, azposioxoou, bioeas, oucecmam, CMIUKUL PO3BUMOK, pecypcoephexmueHicmy

Abstract. The paper examines the concept of closed production cycles in agribusiness as a
key instrument for transitioning from a linear to a circular economic model. It analyzes the
managerial, technological, and economic aspects of implementing the ‘‘from field to fork” model
with the reintegration of by-streams into production through processing, bioenergy, and
biotechnological valorization. Practical implementation examples are described — from biogas
plants to agricultural holdings with closed feed and energy supply cycles. The main barriers to
implementation in Ukrainian conditions are identified: lack of financing, regulatory incentives,
logistical solutions, and managerial competencies. It is emphasized that the systemic integration of
technological, economic, and organizational processes is a prerequisite for the sustainability and
efficiency of agricultural enterprises in the context of the bioeconomy.

Key words: circular economy, closed production cycles, agribusiness, bioenergy, agricultural
waste, biogas, digestate, sustainable development, resource efficiency.

Berym.

Y cywyacHoMy arpo0i3Heci 3aMKHEHI BHpPOOHUYI LMKIM CTalOTh HE JIUIIE
€KOJIOTIYHUM TPEHJIOM, a i YNpPaBIIHCHKOIO Ta TEXHOJIOTIYHOI HEOOXIIHICTIO IS
CTIMKOCTI JIAHLIIOT1B «BI1J MOJSl — A0 CTONy». JIiHiiiHA MOAEINb («B3ATH — BUPOOUTH
— CHOXWUTU — BHUKUHYTH») Be€lI€ 1O BTPATH pECYpCiB, 3pPOCTAaHHA BUTpAT 1
nerpanaiii exkocucreM. HaromicTe KoOJOBHE mTiAXim Tmepemnbavae TOBEPHEHHS

MOOIYHUX TOTOKIB — BIAXOJIB, TeIJa, BYIJICHIO, IOXHBHUX PEYOBUH — Y
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BUPOOHMIITBO MUISXOM TEPepoOKH Ta OIOTEXHOJIOTIYHOI Bajiopu3allii, TOOTO
MEPETBOPEHHS X HAa KOPUCHI PECYPCH 3a aHAJIOTIEI0 IO MPUPOIHUX eKocucTeM [1].

Y mpaktuill O0l0€KOHOMIKM II€ O3HAya€ BHUKOPHUCTAHHS arpoBIAXOMIIB IS
BUpOOHMIITBA OloeHeprii, 6iomarepianiB 1 1oOpuB. €Bponeicbkuil mpoekT NoAW
MOKa3aB, SK THIM, COJOMa YM BUHOPOOHI 3aJMIIKH MOXYTh CIYTyBaTH JKEPEIOM
Oioraszy i nurecraTy — OpraHiyHOro J00pHBa, IO MMOBEPTAE MOXKUBHI PEUOBUHH HA
nonst [2]. 3a ominkamu IEA Bioenergy, 6iora3 € BiJHOBIIOBAaHUM PECYpCcOM 13
JOJATKOBUMH BHUTOJaMU JJIA IPYHTIB 1 TMOTEHIIAJIOM 3aMIilIeHHS MiHEpaJIbHUX
nobpus [3].

st YkpaiHu po3BUTOK 3aMKHEHHUX BUPOOHWUYMX IUKIIB OCOOJIMBO BaXJIMBUH
Yyepe3 BUCOKY MaTepialOEMHICTh arpOCEKTOPY, HU3bKHUM PIBEHb YTHII13allli BIXOIIB 1
noTpedy B CHEPTeTUUHIN aBTOHOMII.

OCHOBHUI TEKCT

Tpanchopmariisi arpomiAnIpUEMCTB BiJ TPAJUIINHOT JiHIMHOT BUPOOHUYOT
MOJIeJl 10 3aMKHEHOTO LUKy — 116 KOMIIJIEKCHUHN MpoIiec, 0 BKIOYA€E BCl CTAIIi:
BiJl OOpOOKM TPYHTY, BUPOIILYBaHHS CHPOBUHHU, TIEPEPOOKH, MaKyBaHHS, JIOTICTUKH,
CIIOKMBAHHSI Ta TMOBEPHEHHS PECypCciB y BUPOOHMIITBO. B arpapHoMy KOHTEKCTI
“3aMKHEHUN UK~ O3Hauyae, MO MOOIYHI MPOAYKTH (HAMPHUKIAT, COJIoMa, WIPOT,
THIHA, BIAXOIM TEpPepoOKH) HE MPOCTO BHUBO3ATHCS a00 YTHIII3YIOThCS, a CTalOTh
CUPOBHHOIO a00 pecypcoM i IHIIMX JIAaHOK BUPOOHUITBA — HAIPUKIAM, SK
KOMIIOHEHT KOpMiB, J00puB, OioeHeprii uu marepiaiiB. Taka iHTerparisi J03BOJISIE
3MCHIIIUTH BUTPATH HA 30BHIIIHIO CHPOBUHY, 3MCHIIIUTH €KOJIOTIYHE HaBaHTa)KCHHS,
MIJBUIIUTH CTIUKICTh MIAIPUEMCTBA 10 3O0BHINIHIX 3MiH (HampuUKiIad, BapTIiCTh
eHeprii, 3MiHu kiMarty) [1; 2; 4].

OpHuM 13 MpUKIAAIB peaji3allii TaKoro HUKIY € arpOXOJIAUHT, KU BUPOIILYE
3€pHOBI KYyJBTYPH, BUKOPUCTOBYE IMICISDKHUBHY COJIOMY SIK CHPOBUHY IS
BUPOOHMIITBA TpaHys abo Oiorasy, a OTpUMaHy €HEprilo Ta 3aJIMIIKOBI MIJIaMU — Yy
BUTJISIII AUTECTAaTy — IOBEPTAE SK OpraHiuHe noO0puBO Ha mojis. B Ykpaini Taki
MPAKTUKH BXKE 3ralyl0ThCsl: 3aCTOCYBaHHS 00JaAHAHHS JJI IPAHYJIIOBAHHS MOOIYHUX

MPOAYKTIB 3a0e3nedye CTBOPEHHSI 3aMKHEHOI'O LMKy BUPOOHMIITBA, MiIBUIICHHS
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MpUOYTKOBOCTI Ta 3MEHIIEHHS 3aJIeKHOCTI BIJ 30BHINIHIX €HEProHociiB [5]. VY
TBAPUHHUIITBI 400 MOJOYHOMY HAmNpsMi 3aMHUKaHHS MOXE BIIOyBaTHCS dYepes
HasBHICTh BJACHOI KOPMOBOi 0a3u, IUJIEMIHHOI po0OTH, 3a00r0-TIepepoOKH Ta
BUPOOHMIITBA TOTOBOI MPOAYKIIIT — TAaKUM YUHOM, TOJ€ (BUPOUIYBaHHS KOPMIB) —
TBapyHa — TIepepoOka — TOTOBHM TPOAYKT — TOOIYHI BiAXOAU —
no6puBa/KopMoBa 6a3a; 1 UK MOYMHAETHCS 3HOBY.

3 oLy Ha yKpaiHChKi YMOBH, PO3BHUTOK 3aMKHEHUX LIUKJIIB Y arpOCEKTOP1 Mae
BEJIMKUIN MOTEHIlIad, aje CTUKAETHCSA 3 HU3KOI0 MpobieM. JlociimKeHHs! TOKa3yoTh,
0 PIBEHb ‘‘arpo-IUPKYJISPHOCTI” B YKpaiHi 3aIMIIAETHCA HU3BKUM: BHCOKA
3QJIEKHICTh ~ arpapHOrO BUPOOHUIITBA BiJI HOBUX MaTepiaJbHUX  PECypCiB,
HepalllOHAJIbHE yIpaBJIiHHS BIJIXOJaMH, HEIOCTAaTHS Jep)KaBHAa MIATPUMKA Ta
dbiHaHCcyBaHHS pecypco30epirarounx TexHoJorii [6]. BoaHouac ¢dopmyBaHHS
TEOpEeTHYHO1 0a3u g MOJENl UUPKYJISPHOI €KOHOMIKM B arporpoMHCIOBOMY
KOMILJIEKC1 YKpaiHu MIIKPECTIoe, 110 TMEepeAyMOBaMHM YCIIXy €: PO3BUTOK
IHHOBAIIMHOT ~ JIAJBHOCTI,  (PiHAHCOBA  MIATPUMKA, MDKCEKTOPHI  3B’SI3KH,
HOPMATHBHO-TIPABOBI MEXAHI3MU Ta CHPUSITIMBHI COLIAIBHO-KYJIbTYPHUN KiIIMaT
[1].

3 TEXHOJOTIYHOI TOYKH 30pYy, BAKJIMUBUMH €JIIEMEHTAMH €. JIOTICTHUKA
MOBEpPHEHHSI pecypciB (TpaHCHOPT, 30epiranHs, mnepepoOka MOOIYHUX MPOAYKTIB),
OloeHepreTHYH1 yCTaHOBKM (HAmpukiaj, 0iora3oBi) Ta cUcTeMa JOOpPHUB Ha OCHOBI
nurecrary. Y MbDKHapomHid mpaktumi moxenm  “field-feed-food-fertilizer” wacrto
BUJIUISIOTH SIK THIOBUHM IUISIX 3aMUKaHHS BUPOOHUYOro LIUKIY. B arpapHoMy cexropi
BOXKJIIMBO TaKOXX BPaxOBYBaTH CE30HHICTh BUPOOHMIITBA, IIBUIKOICYBHICTh
MPOAYKIlIi, MPUPOAHI IUKIM Ta OIOJOTIYHI OOMEXKEHHS — W0 POOUTH MOJIEIb
3aMKHEHOTO LUKy CKJIQJHIIION HIXK MPOCTO MPOMHUCIIOBA LIUPKYJIsIpHA MOJIEIb [1].

ExoHOMIYHO BIpPOBa/KEHHS 3aMKHEHUX ITUKIIIB MOYKE 3MCHIIWUTH BHUTpPATH Ha
3aKyMIiBIIO0 CHPOBUHH, 3MEHIIUTH YTBOPEHHS BIIXOJIB 1 CKOPOTHTH BUTPATU HA iX
yTUIi3amio, 3a0e3neunT JOJATKOBUM JOXiA Bia moOiuyHO1 mpomaykiii (6ioeHeprii,
n00puB), MIABUIIUTH KOHKYPEHTOCIPOMOXKHICTh TPOAYKII Yepe3 «Bil TOJS [0

rOTOBOTO MPOAYKTY» IHTErpaIiio Ta KOHTPOJIIO HaJa BciMa craaisimu. Hampukian,
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Mepexo/ssy Ha 3aMKHEHI [HMKJIM, MIAIPUEMCTBO Kpalie KOHTPOJIOE SKICTh
CUPOBHHH, 3MEHIIY€ PU3UKHA 30BHINIHIX TMOCTaYaJIbHUKIB, MOXE CTBOPIOBATH
JI0/IATKOB1 poO0Yi MiCIls y TIepepoOIti.

OnHak  ICHYIOTb CYTTE€BI Oap’epu: HENOCTaTHbO (DIHAHCYBAHHS IS
BIIPOBA/DKCHHSI TEXHOJIOT1H, HecTaya JOCBITy, ciiabka HOpMaTHBHO-IIpaBoBa 0a3a,
BHUCOKI TTOYaTKOB1 1HBECTHUIII1, pU3UKU JIOTICTUKU MOOIYHUX MOTOKIB Ta HEOOXIIHICTh
3MIHM MHUCJIEHHS MEHEIKMEHTY MIINPUEMCTB (KOTHITUBHE BUKPUBIICHHS: HagMipHa
Bipa, IO MPOCTO BMIPOBAKEHHS 010Ta30BOi YCTAHOBKH aBTOMATHYHO CTBOPHTH
3aMKHEHUN IUKJI — ajieé HACMpaB/li BAKJIMBA CUCTEMHA iHTErpaiisi). Y JOCTIIKEeHHI
no YKpaiHi BUOKPEMJICHO I1’SITh OCHOBHUX BHUMIPIB: CIIO’KUBAHHS HOBHX MaTepialiB,
o0csTH BIIXO/IB, YIPABIIHHS arpoBiIX0AaMy, €KOHOMIYHA €()eKTHUBHICTh, JIep)KaBHA
¢dbiHaHCOBA MIITPUMKA.

BucHoBku.

TakuMm 4uHOM, 3aMKHEH1 BUPOOHWY1 IUKJIU B arpo0Oi3HeCl — KITH0Y JI0 IEPEXOy
BIJI JIIHIIHOI MOZEN A0 LUPKYJSIPHOI €KOHOMIKH, /1€ BIAXOJM CTAalOTh PECYPCOM, a
BUPOOHHMIITBO — CTIMKUM 1 eQEeKTUBHUM. IHTerpamis MpoLeciB «mojie —
BUPOOHMIITBO — MEpepoOKka — J00pHBa — I0JIE» 3MEHIIYE BUTPATH, €KOJOTIYHE
HABAHTAXKCHHS Ta 3aJICKHICTH BiJl 30BHINIHIX pecypciB. bioeHepreTnyuHi TeXHOJIOTII,
30KpeMa aHaepoOHe 30pOoKyBaHHS, 3a0€3MEeUyIOTh EHEPreTUYHY aBTOHOMIIO M
MOBEPHEHHSI MOXKUBHUX PEUYOBMH Yy IpyHT. B VkpaiHi moreHiian mojeni 3HaYHUMH,
OJIHAK MOro peamizamilo TalbMYyHOTh (PIHAHCOBI, TEXHOJOrIYHI W HOPMATUBHI
OOMEKEHHS. X IOMONaHHS noTpeOye 1HHOBAIIM, MIKCEKTOPHOI B3aeMOAII,

)Iep)KaBHO'l' HiI[TpI/IMKI/I Ta HOBOI'O praBHiHCBKOFO MUCJICHHS. PO3BUTOK 3aMKHEHMX

IUKIIB 3/1aT€H MiABUIIUTH €()EKTUBHICTH 1 €KOJIOT1UHY CTIMKICTh arpapHOrO CEKTOpY.
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Abstract. The role of geographic information systems (GIS) in ensuring the national security
and defense of Ukraine in the conditions of armed aggression and digitalization of state
administration is studied. The main directions of using GIS in the military sphere and the activities
of security agencies are highlighted. The analysis of the legislative framework, the prerequisites for
the implementation of geographic information technologies, the advantages of using digital terrain
models, satellite and unmanned data to increase the efficiency of decision-making is carried out.
Key directions for the development of GIS in the sector of national security and defense capability
are proposed, through the creation of a Unified Geographic Information System.

Key words: geographic information systems, national security, geospatial data, metadata,
unmanned aerial vehicles.

Anomauin. Jocnioxcyemocs poav eeoingpopmayiiinux cucmem (I'IC) y 3a6e3neyenni
HayioHanvbHoi Oe3neku ma 000poHu Yxpainu 6 ymosax 30poinoi aecpecii ma yughposizayii
oeporcasHo2o ynpasninus. Bucseimneno ocnoewni nanpsmxu euxopucmanus I'IC y siticokositi cghepi
ma OisinbHOCmMi  opeaHié  Oe3nexku. 30iCHEHO aHANi3 3aKOHO0As4oi 0as3u, nepeoymosu
BNPOBAOIHCEHHS 2€O0IHPOPMAYIUHUX MEXHONO02IU, Nepesazu BUKOPUCAHHI Yudposux Mmooenel
Micyesocmi, CYNYMHUKOBUX | Oe3NiIOMHUX OaHUX Ol NIOBUUEHHS eDeKMUBHOCMI NPULHAMMS
piwens. 3anpononosano kaoyosi Hanpsmu possumky I'IC y cekmopi nayioHanvhoi b6e3neku ma
o0boponoz0amuocmi, uepe3 cmeoperts €OuHoi eeoinpopmayitinoi cucmemu.

Knrouosi cnosa: ceoingopmayitini cucmemu, HayioHaibHa Oe3nexa, 2eonpocmoposi OaHi,
Memaoawi, Oe3niiomui 1imaibHi anapamu.

Introduction.
In the current conditions of armed aggression against Ukraine and the rapid

development of information technologies, the introduction of geoinformation systems
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(GIS) into the sphere of national security and defense of Ukraine is of particular
importance. GIS technologies provide operational receipt, analysis, modeling and
visualization of geospatial data, which are critically important for decision-making in
military, intelligence and crisis situations of the state.

Today, geoinformation analytics is an integral component of modern defense
management, planning operations, monitoring threats and assessing risks. The
development of digital transformation of the security and defense sector, in particular
within the framework of the implementation of the Military Security Strategy of
Ukraine and the Law of Ukraine "On the National Infrastructure of Geospatial Data"
creates the prerequisites for the integration of GIS into the public administration
system.

Geoinformation technologies allow the formation of a single geospatial
information space that ensures the interaction of security, defense, intelligence, civil
protection and local self-government bodies.

This will contribute to increasing situational awareness, the effectiveness of
planning and forecasting activities in the areas of defense and crisis response.

Main text.

The Law of Ukraine “On the National Geospatial Data Infrastructure” created
the legal basis for the integration of GIS into public administration, including the
security sector.

The development of state geoinformation resources, such as digital topographic
maps, geodatabases, cadastral systems, provides a single platform for information
exchange between defense, security and civilian structures.

According to Article 1 of the Law of Ukraine “On the National Geospatial Data
Infrastructure”, a geoinformation system is an information system designed to carry
out activities with geospatial data and metadata [2].

Geoinformation systems are the basis for the integration of spatial data from
various sources - satellite images, unmanned aerial vehicles, radar surveillance data,
topographic and cadastral materials.

GIS allows you to solve issues related to identifying potential threats on the
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territory of the state, analyze the dynamics of hostilities and predict scenarios of
events, provide decision support in the public administration system during crisis
situations, create digital terrain models to assess the defense capability of regions, etc.

GIS acts as a platform for combining data from various sources - satellite
images, aerial photography, unmanned aerial vehicles (UAVs), radar monitoring,
mobile sensors, topographic and geodetic materials, state cadastres and registers.
Thanks to this, multi-level maps of the operational situation are created, which allow
state structures to obtain a complete picture of events in space and time.

The use of GIS in the field of security allows you to analyze spatial patterns of
threats - both natural and man-made or military.

A vivid example is the mapping of areas at risk of terrorist acts or sabotage, the
analysis of transport and energy infrastructure to identify ‘“vulnerable nodes”,
monitoring border areas to detect illegal movements, etc. Such models help state
bodies to identify dangers in advance and localize threats before they become large-
scale.

In military conditions, GIS serve as the basis for operational and tactical
planning, allowing:

- to track changes in the front line and the movement of units;

- to visualize control zones, logistical routes and potential directions of strikes;

- to carry out spatial modeling — for example, to assess the consequences of
using different types of weapons or to predict the spread of hostilities
depending on the terrain, weather and infrastructure.

Geographic information systems are an effective tool for situational analytics
and crisis management. In emergency situations, they provide for the creation of
operational maps of crisis zones, calculation of optimal evacuation routes, modeling
of affected or contaminated areas, assessment of potential material damage and
human losses, etc.

One of the key areas of application of GIS is the creation of a high-precision
digital terrain model (DTM), which makes it possible to assess the suitability of

territories for the deployment of military infrastructure, analyze the vulnerability of
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critical infrastructure facilities to strikes or natural disasters, determine optimal
positions for defense structures taking into account relief, hydrography, vegetation
and buildings, calculate the zones of observation and destruction for artillery, missile
systems and air defense systems. Such digital models are an integral part of the
geospatial support system for defense planning, which makes it possible to increase
the accuracy and effectiveness of military operations.

Thus, GIS form the information and analytical foundation of national security,
providing spatial visualization, risk analytics and decision support at all levels - from
strategic to tactical. Their role in the current conditions of armed aggression is not
only auxiliary, but also system-forming for managing security processes in Ukraine.

Also, geographic information systems are actively used in the State Emergency
Service of Ukraine for:

» modeling arcas of possible flooding, fires, radiation or chemical

contamination;

» optimizing evacuation routes;

» managing rescue services resources;

» creating interactive maps of risks and crisis situations.

Synchronization of such data with the National Geospatial Data Infrastructure
(NGDI) ensures increased efficiency in responding to emergency events and
coordination between various departments.

In the coming years, the priority areas for the development of GIS in the field of
national security of Ukraine are:

v’ creation of a Unified Geoinformation System for Security and Defense;

v’ integration with NATO systems;

v development of own GIS software products, taking into account the

requirements of cyber defense and import substitution;

v expanding the use of UAVs and satellite technologies for data collection;

v’ training personnel in the field of military geoinformatics;

v" implementing real-time technologies for monitoring the situation at the front

and 1n the rear.
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Summary and conclusions.

Geographic information systems are a strategic tool for improving the efficiency
of management of the security and defense forces of Ukraine. The use of GIS allows
for the formation of a single geospatial information space that integrates the activities
of security, defense, intelligence, civil protection and local government agencies.
This increases situational awareness, reduces decision-making time and improves
interaction between agencies.

The development of a national geoinformation infrastructure should become one
of the key elements of the digital transformation of the security and defense sector of
Ukraine. Important tasks are the creation of a Single Geoinformation System for
Security and Defense, integration with geoinformation platforms of NATO partner
countries, the development of national software products that meet the requirements
of cyber defense, as well as the training of qualified personnel in the field of military
geoinformatics.

A promising direction for further research is the development of a methodology
for using GIS to predict threats based on artificial intelligence, the creation of
analytical risk models and the implementation of real monitoring to manage dynamic
security processes.

Thus, geographic information systems form the information and analytical
foundation of state security, contributing to increasing its defense capability,
resilience to external threats, and the effectiveness of public administration in the

field of security and defense.
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Abstract. The peculiarities of the development of modern tools for planning the innovation
activity of enterprises in the conditions of the digital economy are considered. Attention is focused
on the integration of strategic, analytical and managerial approaches that ensure the efficiency of
the innovation process and increase the competitiveness of the enterprise.

Keywords: innovation activity, planning, tools, digital analytics, adaptive management.

Introduction. In the context of global competition and technological changes,
planning of innovation activities is becoming a key factor in increasing the efficiency
of enterprises. Modern tools should ensure the integration of strategic vision, digital
analytics and operational flexibility, which allows enterprises to respond to market
challenges and risks in a timely manner.

Main text. In modern conditions of global competition and technological
dynamics, innovation activity becomes a determining factor in the sustainable
development of enterprises. The formation of effective tools for innovation planning
1s a necessary prerequisite for increasing innovation capacity, minimizing risks and
ensuring strategic flexibility. Planning of innovation activity is the process of forming
a system of goals, means and resources for the implementation of the innovation
strategy of the enterprise. Its development is based on the principles of adaptability,
integration and orientation to the result. Adaptability means responding quickly to
changes in the environment; integration — coordination of strategic, analytical and
operational levels; result-oriented — reliance on data, KPIs, and evidence-based
solutions. Modern tools for planning innovation activities are based on the synthesis
of such components (Tab. 1). This combination forms an innovative management

circuit that integrates the analytical, strategic and executive planning planes.
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Table 1 - Components of modern tools for planning innovation activity of

enterprise

Components Characteristic
Analytical block | Application of digital technologies, Big Data, predictive
analytics
Strategic block Foresight, scenario planning, identification of innovation
priorities, development roadmaps, KPIs of systems
Organizational and | Agile management methods — agile, lean innovation, open
management block | innovation
Financial and risk | Real options analysis, stage investing, crowdfunding, life

block cycle analysis

Notes: grouped by authors 3a [1-2].

Let us highlight the following features of the development of tools:

» transition from linear to dynamic planning, taking into account rapid changes in
the technological environment;

» use of digital platforms and analytical systems to monitor innovation processes
in real time;

» application of adaptive management models and scenario planning;

» strengthening the integration of the strategic and operational levels of planning
through an innovative management circuit;

» focus on the effectiveness and value component of innovations, and not only on
resource indicators.

The main challenges remain high market uncertainty, investment deficit and low
level of digital maturity of enterprises. Improving the toolkit involves: creation of
unified digital platforms for innovation management; development of analytical
competencies of management; implementation of a KPI system for monitoring
innovation efficiency.

Summary and conclusions.

The development of tools for planning innovation activities allows enterprises to
use resources efficiently, increase innovation culture, reduce time horizons for the
introduction of innovations and provide strategic flexibility in a changing

environment. The development of tools for planning innovation activities of
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enterprises is aimed at the formation of an adaptive, analytical and integrated
approach to management. The combination of strategic vision, digital analytics and
operational agility creates the basis for effective innovative development, increases
the effectiveness of decisions and strengthens the competitiveness of enterprises in
the digital age. It is these approaches that ensure the sustainability of innovative

development of enterprises in modern conditions.
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Anomauin. Bumoeca eugedeHHs HOBUX NPOOYKMIB [ MEXHONO2IL HA  eIUKUll PUHOK Ol
3a6e3neyenHs OKYNHOCMI 8UMpam HA ix CMBOPEeHHs I OMPUMAHHI BUCOKO20 NPUOYMKY 3YMOBIIOE
HeoOXiOHicmb cnignpayi kopnopayiii i enuypHozo 6iznecy. Cb0200Hi HAOYIA WUPOKO20 NOWUPEHHS
Koonepayisi 8eluUKUxX KOpnopayiti y Npo8edeHHi O00CNIONCeHb | pO3pPOOOK 3 BelUKON KIIbKICHIO
3ANEAHCHUX 610 HUX OPIOHUX 8eHUYPHUX QipMm, sKa icmomuo niosuwye ix pesyrbmamuenicms. Ilpu
YboMy 6eauKi Kopnopayii Haoaromv QIHAHCO8Y U Op2aAHI3aYiliHy NIOMPUMKY Maium Gipmam,
bepymov Ha cebe GyHKYIOHATbHI 0008 3KU 3 NePesipKU HOBIMHIX PO3POOOK Ma OYIHKU NePCneKmus
KoMepyiuHoi peanizayii pe3yiomamie Cuiamu 61acHUx Gaxisyis.

Knrouosi cnosa: innosayitina axmueuicms, IHHOBAYIUHA IHGpacmpykmypa, IiHHO8AYIA,
BEHYYPHUL Kanima..

Abstract. The requirement to bring new products and technologies to a large market to
ensure the payback of the costs of their creation and to obtain high profits necessitates the
cooperation of corporations and venture business. Today, cooperation of large corporations in
conducting research and development with a large number of dependent small venture firms has
become widespread, which significantly increases their efficiency. At the same time, large
corporations provide financial and organizational support to small firms, take on functional
responsibilities for testing the latest developments and assessing the prospects for commercial
implementation of the results by their own specialists.

Keywords: Innovative Activity, Innovative Infrastructure, Innovation, Venture Capital.

Berym.

[HHOBAIIIITHA aKTUBHICTH MIAMPUEMCTB 32 OCTaHHI JIECATHUIITTS JIEMOHCTPYE, 110
NeploIUYHI MPOBAIM Y KUIBKOCTI IHHOBAI[IMHO aKTUBHUX MiAMPUEMCTB BUKIUKAIOThH
3MEHIIEHHS O0OCSTiB BUPOOHMIITBA IHHOBALIIMHOI NPOAYKIIi 3 YacOBUM JIarOM
NpUOIN3HO y 2-3 POKH, 1 HABMAKH, ICHY€E 3BOPOTHIN MO3UTUBHUMN 3B'A30K MK LIUMU
apuiiamu [1]. OpHak, y HEBEJIMKOMY KOPOTKOCTPOKOBOMY MEPIOAI MK LM
MOKa3HUKaMH HE ICHY€ TICHOTO MPsSMOro 3B’s3Ky. HaBmaku, ocTaHHIMH pOKaMu
CIIOCTEPIraeMO 3HAYHUH BIPUB MK TaHUMH TCHJICHITISIMH. [2].

[IpyunHM HeraTUBHUX TEHACHINN y il cdepi ciia mrykatd 0e3mocepeHbo y

HErHYyYKHX BUPOOHUYMX Ipoliecax, 1o ci1abo pearyroTh Ha KOH IOHKTYPY 1HHOBAIlii
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Ta 3J1ACHIOIOTHCS B YMOBAX HEJOCTATHHOI 1H(OpMAIIil PO MONMUT Ha HOBOBBEJACHHS,
PUHOK HOBHUX TE€XHOJIOT1H 1 30yTy, HEIOCKOHAJIO1 PpaBoBOi 0a3u. 3aKOHOIaBCTBO, 1110
MOTaHO PEryJII0E Ta HE CTBOPIOE CTUMYJIIB JIO0 1HHOBAIllll, HE MOXE 3aXUCTUTU
MiIPUEMCTBA BiJI BHCOKMX CKOHOMIUYHHMX PHW3HKIB, TOB’SI3aHUX 3 IOJOBXKCHUM
TEPMIHOM OKYMHOCTI I1HHOBALIMHUX TMPOEKTIB, OpakoM BJIAaCHUX KOIUTIB Ta ix
BHCOKOIO BapTiCTIO.

Sk Bigomo, 3a mKepenaMu (DIHAHCYBAHHS BUTPATH HA TEXHOJOT1YHI 1HHOBAIIi
MOXXYTb MTOKPHUBATHCS 32 PAXYHOK:

» BIACHUX KOINTIB OpraHizaiii, B TOMY 4YHCIi 3 MPUOYTKY, 3a paxyHOK
co01BapTOCTI MPOIYKIIii, 1[0 BUMYCKAETHCS (POOIT, MOCTYT);

» KOIITIB JICPYKABHOI'O 1 MiCIIEBUX OOJKETIB Oe3mocepeHb0 abo 3a JOroBOpaMu
13 3aMOBHUKAMH;

» mnozabrokeTHX — QoumiB  (dhoHay — crabimizamii  eKOHOMIKH,  (OHAY
perioHaIbHOIO PO3BUTKY, TATY3€BUX Ta MIKTATy3€BUX 1M03a010/PKETHUX (POH/IIB
HAayKOBO-JOCTIAHUX 1  JOCHIJHO-KOHCTPYKTOPCBKHUX  poOIT, bouy
TEXHOJIOTTYHOTO PO3BUTKY, (POHAY KOHBEPCIi, JOPOKHBOTO (POHTY Ta 1H.);

» 1HO3EMHHUX 1HBECTHIIIH TOIIIO.

Jlo mpoOiemMu HEIOCTAaTHHOTO NEPKaBHOTO (hiHAHCYBAaHHS Ha TJI HHU3BKOTO
IHHOBAIIHHOTO TOTCHITIANY IMAMPUEMCTB, 110 HE MAOTh BIANPallbOBAHOT MPAKTUKH
00’€THaHHS KaIliTalliB Ta MOMJIMBOCTEH HAyKW i BUPOOHMIITBA, TOJTYyYa€ThCs cllabka
1HHOBaIlIiHA 1HGPACTPYKTYypA.

OCHOBHHUII TEKCT.

Ha namry mym™mKy, TOCSATHEHHS JIiIEpCTBa B HAYKOEMHHX cdepax MOXKIUBO 3a
YMOBU 1HHOBALIITHOTO PO3BUTKY BEIUKOrO OI3HECY 3a ydacTio JpiOHux ¢ipM. Y
3B'I3Ky 3 UMM cTaHoBUTH iHTepec jnocBin CIIA. Tlporpama mniaTpuMKH
iHHOBaIlifHOTO Oi3Hecy B Wi KpaiHi OyayeTbcs Ha TOMY, IIO 3HAaYHA KUTBKICTbH
HOBOBBE/ICHb 1 BHMHAXIJHHMKIB 30CEpe/KeHl B MajoMmy Oi3Heci, SKHl He Mae y
PO3MOPSIIKEHHI HEOOX1THUX 3aC001B ISl BUXO/y 3 HUIMHU Ha PUHOK.

3 1994 poky B CIIA nie mporpama mepenadi TEXHOJIOTIYHUX HOBOBBEIICHD

npionomy 6isnecy - CTTII (Small Business Technology Transfer Program). Ii
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3aBJaHHS MOJATaE y 30UTbINIEeHH] (hIHAHCYBAHHS HA JOCIIIKEHHS 1 PO3POOKHU 3 OOKY
denepanbuoi Biaaau. CyThb mporpamMu - B PO3IIMPEHHI MapTHEPCTBA MPUBATHOTO 1
IPOMAJICBKOTO  CEKTOPIB IS MIJAKIIOYCHHS BEHUYYpHUX (ipM 1 PO3BUTKY
IHHOBALIMHOI  JISUIBHOCTI  JIpiOHOro OI3HECY Ta JEep:KaBHUX HENPUOYTKOBHUX
JTOCIITHUIIBKUX Opra”izaiii. 3a Ii€l0 TporpaMor0 pe3epBYEThCS YaCTHHA KOIIITIB
dbenepanbHux (QOHMIIB IS CHUIBHOI poOOTH APIOHOrO 1HHOBALIMHOrO Oi3HECy Ta
HEMPUOYTKOBUX JOCIIIHUX THCTUTYTIB [3].

Kpim Toro, 3a KOpJJOHOM aKTHUBHO BiANPaIbOBYIOTHCS Pi3HI (popmMu cumOio3y
MaJnX, CEepeAHIX IMMANMPUEMCTB 1 BEJIMKUX KOMMaHid y ¢opMi CyONOCTaBOK,
dbpaHmM3M, TUIEPCTBA TOIIO. ICHYE dYiTKa 3aKOHOMIPHICTB, 110 YMM OuTbIna (ipma,
TUM MCHIIIC B HIM BJIACHUX 1HHOBAIIM Ha KOXEH MUIBHOH J0apiB, BUTPAYCHUX Ha
JTOCITIDKeHHsT 1 po3poOku. binbml Toro, 3 MulbiioHa Manux ¢ipMm, 10 ICHYIOTh B
CIHA, xuUIbKa OECATKIB THUCSY MaJIUX HE3aJIC)KHUX IHHOBAIIMHUX JOCIIIHHUIIBKUX
KoMIaHii (yucenbHicTio 10 20 oci0) cTBoprotoTh 40-46% BCiX BENMKUX HAayKOBO-
TEXHIYHUX HOBOBBEICHb. Y TIOPIBHSHHI 3 BEJIMKUMH (ipMamMu, YHUCEIBbHICTh
IpaliBHUKIB y SKUX oHaA 10 THCcsS4 0ci0, Mani (pipMH B CEPEAHBOMY BIIPOBAIKYIOTh
B 17 pa3iB Ouibllie HOBOBBEJICHb Ha 1 Jj0y1ap BUTpAT.

OCKUIBKH CEKTOp MAajoro i CepeaHbOrO MiAMPUEMHUIITBA XapaKTEPHUIYETHCS
3pOCTalOYMMHU O00CATaMU BUITYCKY MPOAYKIli, CHPUUHSATIMBICTIO 10 1HHOBAIiN 1
BUMOTI CIIOKMBAaYiB, TO 3HAYHYy yBary Ciiji TNPUIUIMTH caM€ I[bOMY CEKTopy. Sk
nokazye 3apyOiukHUI pgocBia, Outemie 90% dipMm, mo aioth B €Bpocorosi,
BIIHOCSTBCS J0 KaTeropii Majaux 1 CEpelHIX MANPUEMCTB, BOHU BUKOPHCTOBYIOTh
2/3 po6ouoi cuin €Bpocoro3y 1 BUPOOISIOTh 01u3bK0 60% BajoBOro BHYTPIIIHBOTO
nponykry. Ll TeHnmeHwii 30epiraroTbCsi MPOTATOM JBOX OCTaHHIX JAECSATHIITh. 3
ypaxyBaHHSM TEHJICHIII, KOHKYPEHTOCITPOMOXHICTh TAaKUX TiAIPUEMCTB 3HAYHOIO
MIPOIO BU3HAYA€ 3arajibHy KOHKYPEHTOCIIPOMOKHICTh OKPEMHX KpaiH 1 iX MO3uLlii Ha
MDKXHApPOJTHOMY PUHKY [4].

OcobnrBa poib ACp>KaBHOI MIATPUMKH MAJOro MIAMPUEMHHUIITBA B KPU30BUX
yMOBaX, KOJIM €KOHOMiIKa TOTpedye JOKOPIHHOI CTPYKTYpHOI Tmepedya0BH,

HEOOXITHO 3HU3HUTH COLIAJIbHY HANpPYXKEHICTh. YCIIIIHUM MPUKIAIOM MOXYTh
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cyxkuTu: TiciasBoeHH1 fAnonis 1 Himeuuwmna, Anrmis kinng 70-Xx  pokiB, KpaiHu
Cximgnoi A3zii B octanHi 10-15 poxkis.

BaxxnuBuM acniekToM po3BUTKY Majioro O13HECy € MosiBa BUCOKOTEXHOJIOTTUHUX,
y TOMY YHCII BEHUYpHUX (ipMm, 1€ B OAHIA 0CcO0l BUCTYNAOTh BUHAXITHUK 1
nignpuemMens. TakuM YUHOM 3a0e3MedyeThCsl 3aydeHHs] MPUBATHOTO KaIiTaly ISt
(d1HaHCYBaHHS MaJIOTO HAYKOEMHOro Oi3Hecy. BeHuypHuUil KamiTanm HaaAXOAWTh 10
MajuxX 1HHOBAaIIMHUX (IpM pI3HUMH OUIAXaMU: 3a JIONOMOTOK  IPSIMOTO
¢binaHCyBaHHS, Yepe3 CIelianbHl 1HBECTUIIMHI KOMIIaHIi PU3MKOBOTO KamiTamy,
MEBHY HOTO YaCTHHY MIAMPUEMCTBA OTPUMYIOTH BiJI IEP)KaBU Y BUTJISAI CyOCHIIN.

Benuypnauit Gi3Hec € momupeHow (HOpMOI MiANPUEMHUIITBA, B PE3yJIbTaTi
SIKOTO CTBOPIOIOTHCS 1HHOBAIli. Y PO3BMHEHHUX KpaiHaX BiJl TMOJIOBUHH JI0 JIBOX
TPETUH 3HAYUMHUX HOBOBBEACHBb PO3POOJISIOTHCS HE3AJIEKHUMU BHUHAXITHUKAMH B
paMKax BEHUypHUX (ipM, sIKi BIIPI3ZHSIIOTHCS BHUCOKOI MOOUIBHICTIO, THYYKICTIO,
TOTOBHICTIO /10 IIBUJKHUX 3MIH MPU BITHOCHO HU3BKIM KamiTasoMicTKocTi. Jlizepamu
y PO3BUTKY BeHUypHOTO iHBecTyBaHHs y cBiTl € CIIIA, kpainu Asii (Kutait, [H1s) Ta
kpainm €C (puc. 1.), sKi 30cepeAMINCA y TMPIOPUTETHUX Taly3aX €KOHOMIKH:
JI3UHTOB1 MOCIYTH, O10TEXHOJIOrII Ta (hapMalleBTUYHA 1HIYCTPIsd, MEAUYHI IOCIYTH
Ta cepicH, Mezaiachepa, CIIOKHUBYI TOBapHW 1 TypucTuuHuii OizHec , I T-iHmycTpis,

CHCTCMH eHepr036epe>I<eHHﬂ.

CLWA
54 % = Asia

€Bpona

B IHwi

Pucynok 1. TepuTopiajibHa CTPYKTypa 00CSATIiB BEHYYPHOIr0 iHBECTYBAHHSA Y

cBiTi, 2024 p. [5].
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IlepemymoBamMu  pO3BUTKY BEHUYpHOro Oi3HECY € BHCOKa IIBUIKICTH
MOIIMPEHHS 1HHOBAIIIM Yy CBITOBUX MaciiTadax, iICTOTHE CKOPOUYEHHS IUKIY >KUTTS
MPOAYKTIB, HEOOX1THICTh YaCTHX OHOBJICHB MPOYKIIIT 1 TEXHOJIOT1H 1i BUPOOHMIITBA,
3HAYHE CKOPOUYEHHS TEPMIHIB MPOBEACHHS IOCIIIKEHb, PO3POOOK 1 BIPOBAIKECHHS
iHHOBari. CpOrogHi CBO€YAaCHO HeEpeali30BaHi 1€l Ta PO3pOOKH IIBUAKO
3HEIIHIOIOTBCSA Yy 3B’SA3KY 31 MIBUJIKMM MOpPAJIbHUM 3HOCOM a0 BiATBOPEHHSAM
KOHKypeHTaMu. TOMy Ba)KJIMBOIO € CBO€UACHA 1 IIBUJIKA KOMEpIliali3allis IHHOBAIlIH.

Bzaemozis Benukux kopropauiid 3 Manumu (ipmMamu B 00JacTi JOCTIIKEHb 1
pPO3pPOOOK CTBOPIOE YMOBHU JIJIsi OMTHUMI3AIl yChOTO ITUKIY PO3POOOK Bifm imei 10
PUHKY, TOOTO BiJ IMOYATKY JOCIIIKEHb JO MAacOBOI'0 BHUITYCKYy IIHPOKOrO0 HabOpy
Mo (IKaIllil HOBOTO IPOIYKTY. 3 1HIIOTO OOKY, BBaXKAEMO 32 JIOIUIbHE PO3BUBATH B
VYkpaini BeHUypHUM Oi3HeC sK caMmocTiiiHe sBume. Ilpu 1bOoMy MOXKHa
BUKOPHUCTOBYBATH 0a3y CTBOPIOBAHOI B KpaiHi IHHOBAIIIITHOT i1HPpaCTPyKTypH, B TOMY
YHCIIl TEXHOIAPKIB, IHHOBALIMHUX Oi3HEC-1HKyO0aTopiB, 1HHOBALIMHUX LIEHTPIB, €
MOXYTh pO3MilTyBaTUCS (ipMH, IO CHEHIATI3yIOThCS Ha HOBUX MEPCHEKTHUBHUX
JOOCHIJDKEHHAX 1 po3poOkax. Hanmanmi mnepenoBl po3poOKHM MOXKYTh OTpPUMATH
KOMEpIliiiHe BTUIGHHS 1 BHUXIJ Ha TJ00alibHI PUHKH 4Yepe3 CIHIBIOpalio 3
KOPIOpPAIlisIMH, IO JO3BOJIUTH IMiJIBUIIATA KOHKYPEHTOCIIPOMOKHICTh BITUU3HSHUX
MIMPUEMCTB 1 3IIACHUTH TIEpexiJy CKOHOMIKM KpaiHM Ha 1HHOBALIMHUN THII
PO3BUTKY.

[ToTpiOHO BiJ3HAYMTH, IO 32 KOPJOHOM BEHUYpHE MIAMNPHEMHMIITBO BiJirpae
BOXJIMBY pOJIb B CTPYKTYpl pErioHaJbHUX MPOMHUCIOBUX KoMmIuiekciB. B €C
¢byHKLIOHYEe €Bporelicbka acolialis BEeHYYpHOTO KamiTaly, 110 CIPHUSE PO3BUTKY
MaJaux BEeHUYpHUX (ipM, a Takox bropo mo 30mmxeHHIO mianpueMcTB. B pamkax
MNIATPUMKNA MaJIUX 1 CEpeHIX MIANPUEMHHUIIBKUX CTPYKTYp, HEOOXITHO CTBOPEHHS
IHCTUTYTIB 1HHOBAIITHOT IHPPACTPYKTYpH, B TOMY YHCII1 TEXHOIOMICIB, TEXHOMAPKIB,
0i3Hec-1HKyO0aTopiB, Oi3HEC-IEHTPIB, IEHTPIB TpaHchepy TEXHOJOTIH 1 T.1., SKi
CIPUSIOTH PO3BUTKY 1HHOBAIIITHOTO MiAMPUEMHUIITBA.

B  Vkpaini BeHuypHuii 0i3HeC TOKJIMKAHWNA BUCTYNUTH IHIIIATOPOM 1

KaTaJIi3aT0pOM TEXHOJIOTTYHOI'O OHOBJICHHS BI/IpO6HI/IHTBa, BiI[pO,II)KGHHH HaYKOBO-
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TEXHIYHOTO TMOTEHI[IaTy MPOMHCIOBUX MEHTPiB. [Ipu mMbOMy PO3BHUTOK BEHUYPHOTO
MIIPUEMHUIITBA BUMarae e€(GeKTHBHOI JEpPKABHOI MIATPUMKH Ha JEPKaBHOMY Ta
perioHaaIbHOMY PiBHI.

[likaBuUM € po3rasa OCOOJMBOCTEH MIATPUMKUA Majoro 1 CEpPeIHbOTO
OiANPUEMHUIITBA B  KpaiHax €Bpocotody. OCHOBHOIO METOI  MiATPUMKH
nianpueMHUNTBA B KpaiHax €C e OanaHcyBaHHS 1HTepeciB jaepxaB 1 Oi13Hecy. [lpu
bOMY Iepea0avyaroTbCsd HACTYNHI HANpsIMU PEryJIIOBaHHSA: (POpMYyBaHHS €IUMHOTO
BHYTPILIHBOTO PUHKY; IHTEPHALIIOHAII3AIIS AISUTBHOCTI MIANPUEMHHULIBKUX CTPYKTYD;
YCYHEHHS ~ aIMIHICTpaTUBHHX  Oap'epiB;  yHidikamis  3akoHOAaB4Yoi  0a3w,
¢dinancyBanns 6i3Hecy Ha 70% 3a paxyHok iHBecTuiiiaux ¢onaiB ta Ha 30 % - 3a
paxyHOK KOPITIOPATUBHOI MIATPUMKH.

HamionansHa nomnituka B kpainax €C crnpsMoBaHa Ha CTBOPEHHS CIPUATIMBUX
YMOB ISl PO3BUTKY MIJMPUEMHUIIBKUX CTPYKTYp. 3 moyaTtky 70-x pokiB XX CT. B
€Bponi CTBOpIOBAJIaCS CUCTEMA JEP’KaBHOTO PETYIIOBAHHS 1 MIATPUMKUA MaJIOro i
cepeHboro Oi3Hecy. byno BXKUTO 3axoAiB WIOJO0 YCYHEHHS aJAMIHICTPAaTHUBHUX
Oap'epiB, MpoBeE€HA rapMOHi3allisl NOJATKy Ha JOJAaHY BapTiCTh, BHECEHI KOPEKTUBH
B yMOBU (piHaHCYBaHHS, HIABUIIMIACS NPO30OPICTh IUIATLKHMX cucTteM. byna
CTBOpEHa €Bporeiichbka acoriaris (GOHIB B3a€EMHUX TapaHTIH Ajig Masioro Oi3Hecy. Y
€C po3pobiieHO Ta BIPOBAKEHO OPHUTIHAIBHI IOPUIUYHI Mojeiil: €BpOnenHChKUit
MyJl €KOHOMIYHUX 1HTepeciB, €Bpolielichbka akilioHepHa kommaHig. Lle mo3Bosse
MIJMPUEMIIIM PI3HUX KpaiH, SIKI BCTYNAlOTh B MAapTHEPCHKI BITHOCHUHU, BUPIIIUTH
npoOJeMy MPOTUPIY HAI[IOHAIBHUX MPABOBUX CHUCTEM, a TaKOX IOJIETIIYE Y4acTh B
MDKHaIloHaIbHUX Tiporpamax €C.

BucnoBku. CtBopeHHs I1HHOBAIIAHOI 1HGPACTPpYKTYypu  (IHHOBAIIHO-
IHTETPOBAaHUX CTPYKTYp) 3 OAHOTO OOKYy 3aJeXHUTh Bil PIBHA EKOHOMIYHOTO 1
TEXHOJIOTTYHOT'O PO3BUTKY HaIlIOHATHHOI EKOHOMIKH 1 €KOHOMIKH PETiOHIB, 3 1HIIIOTO
OOKy, MOTpiOHI CIUIBHI 3yCHJUIS JIep)KaBH, TEPUTOPIAJIbHUX TpoMaj, Ol3HeC
CHIJTBHOTH, HAyKOBOTO CIIBTOBapHCTBAa 31 CTBOPEHHS CydYacHOI 1HHOBaIiHOT
1H(QPACTPYKTYpH Ha ME30pIBHI Y B3a€MO3B'SI3KY 3 Makpo- 1 MIKPOPIBHAMH 3

ypaxyBaHHSIM E€KOHOMIYHUX OCOOJIMBOCTEW PETIOHIB Ta KPAiHU B I[LIIOMY.
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He nuBnsuvch Ha po3ramyXeHy CHCTEMY IHHOBAI[IMHUX 1HCTUTYTIB, SK
byHIaMEHTANBHUX E€JIEMEHTIB CTaJIOro PO3BHUTKY, iX Mporpec B YKpaiHi Bce X
oOMexeHuil. Po3BHHEH1 KpaiHM MarOTh MOPIBHSIHO BHUCOKI PE3YJIbTaTH HIOJI0 TAKUX
Ba)KJIMBUX IMOKA3HMKIB 1HHOBAIIIH, K JOCITHCHHS B OCBITI, ITOJIITHYHA CTAOUILHICTb,
KpUTHYHA Maca JepKaBHUX HAYKOBHX YCTaHOB. BH3HaAI0UM Ba)KIWBICTH 1HHOBAIIIH,
MPOBIJIHI KpaiHU CBITY MPOBOJATH PsAJT LUILOBUX 3aX0/I1B 3 MIATPUMKH HOBOBBEACHD Y
MPUBATHOMY CEKTOpi, KpaiHW MPOMOHYIOTh IMUPOKUIN CHEKTP TMOCIYT 3 PO3BUTKY
0i3Hecy, 1H(PACTPYKTypH, TaKMX SIK TEXHOJIOTIYHI TApKUd Ta 1HKyOATOPH, CXEMH
NiIBrOBOrO (hiHAHCYBAHHS. 3HAUHUN AaKIIEHT pOOUTHCS Ha 3aMyCKy TEXHOJIOTTYHUX

KOMITaHI¥ 1 MEHIIIe yBark Ha MOCTYIOBI aIalITUBHI 1HHOBAIIIl B €KOHOMIIII.
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Abstract. Defining the place and role of budgetary policy under conditions of global risks and
economic uncertainty has become increasingly relevant, as contemporary challenges — from
pandemics to geopolitical conflicts — fundamentally transform traditional approaches to public
finance formation. The article analyzes the key elements of budget policy that enhance the state’s
fiscal resilience, including scenario-based planning, revenue mobilization, expenditure
prioritization, public debt management, consideration of external financial flows, and reserve fund
utilization. It highlights how global uncertainty influences budgetary decision-making and identifies
the instruments that have become critical for adapting public finance systems to emerging risks.

Key words: budget policy, fiscal resilience, global risks, economic uncertainty, public debt,
scenario-based budgeting, external assistance.

Anomauia. Busnayenns micya ma poni 0100#cemuoi noaimuKu 6 ymogax 2100aibHux pusuKie
Ma eKOHOMIUHOI HeBUHAYEHOCMI HAOY8AE HAO38UYALIHOI AKMYANbHOCII, A0JCe CYUACH] GUKIUKU —
8i0 namoemiu 00 2eONONIMUYHUX KOHQAIKMIE — PAOUKATLHO 3MIHIOIOMb MPAOUYItiHI NioXo0u 00
Gdopmysanns Oepowcasnux inaucie. Y cmammi ananizyromscs K408l eiemeHmu 0r0ICemHOT
NONIMUKY, WO O00360]A10Mb NOCUAUMU  DICKATbHY CMIUKICMb  0epicasl, 30Kpema CYeHapHe
NIAHYBAHHS, MOOINI3ayisi 00X00i8, NPIOPUMEMHICMb 8UOAMKIE, YNPABIIHHA 0EPHCABHUM OOP2OM,
8PAXYBAHHS 308HIWHIX QIHAHCOBUX NOMOKI6 ma pe3ep8HuUx (onois. Bucsimneno, sk enobarvha
HeBU3HAYEHICMb BNIUBAE HA DI0ONCEMHI PIUUEHHS MA AKI IHCMPYMeHmMU CIMams KPUMuyHUMY OJis
aoanmayii depacasnux iHancie 00 HOBUX PUSUKIE.

Knrwouoei cnoea: 6wodcemuna nonimuxa, @ickaibHa CcmIitKicms, 2100an1bHI  PUUKU,
E€KOHOMIYHA HeGU3HAYEHICMb, 0epHCaBHULL Oope, cyeHapHe 0100XHCemy8aHHs, 306HIUHA OONOMO2d.

Introduction.

The modern global economy is characterized by a heightened level of
uncertainty:  geopolitical conflicts, economic shocks, rapid technological
transformations, and climate change collectively shape a new environment for
budgetary policy. The risks to forecasting remain “exceptionally high,” making
contingency planning for adverse scenarios a crucial requirement. Budgetary policy,
which traditionally relied on the relative stability of revenues, an efficient forecasting
environment, and predictable expenditures, now operates under conditions where
these fundamental premises are disrupted. It has become essential for states not only
to design budgets reflecting the current situation but also to ensure flexibility,

reserves, and adaptability to risk-induced losses.
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For instance, in Ukraine, during the period of martial law, more than half of the
state budget has been allocated to defense, while other expenditures remain under
significant pressure or face underfunding. The analysis of budget policy under such
conditions requires a comprehensive approach encompassing revenue mobilization,
public debt management, and the creation of strategic reserves. Within this context, a
series of questions arise: how should a state plan its budget amid persistent risks; how
can strategic and tactical goals be aligned; and how can financial resilience be
sustained? The article highlights the specific features of budget policy under global
uncertainty, proposes adaptive instruments, and substantiates priorities aimed at
strengthening fiscal sustainability.

Main text.

Under current conditions, budgetary policy must respond to both internal and
external risks that increasingly move from the category of potential to that of actual
threats. Among these risks are geopolitical conflicts, global economic downturns,
fluctuations in energy prices, climate change, pandemics, disruptions of supply
chains, and financial instability.

In such an environment, traditional budgeting approaches — revenue forecasting,
expenditure planning, and guaranteed social spending — may prove insufficient or
require significant modification. Budget policy must take into account two key
directions of adaptation: scenario-based planning (including worst-case scenarios)
and the creation of fiscal space for maneuver — through reserves, contingency funds,
and mobilization of additional resources. Under conditions of global uncertainty,
governments are compelled to consider not a single “baseline” budget but a set of
alternative development scenarios — optimistic, baseline, and pessimistic. This
approach enhances the flexibility of public finances and enables faster responses to
shocks, making the formulation of multiple scenarios one of the critical prerequisites
for macro-financial stability.

The revenue side of the budget is highly sensitive to uncertainty: economic
growth may fall below projections, tax revenues may decline, and access to external

assistance or credit may become constrained. For instance, in 2024, Ukraine’s
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domestic revenues in the general government sector covered only about 54% of
expenditures [1]. Therefore, budget policy must anticipate and actively employ
supplementary financing sources such as reserve funds, grants, external aid, and the
mobilization of internal resources. For example, the share of international assistance
in Ukraine’s 2024 state budget accounted for more than 28% of total revenues [1].

On the other hand, the expenditure side of the budget is also under pressure: the
state. must finance not only routine expenditures — such as social programs,
infrastructure, education, and healthcare — but also costs associated with risk
response, including defense, emergency management, and energy security. Under
these conditions, the efficiency of public spending becomes critically important.
Budget policy should incorporate a clear system of priorities — identifying which
expenditures are essential (for instance, national security and vital public services)
and which can be temporarily reduced or optimized.

At the same time, public debt management becomes a key concern: under
uncertainty, risks related to debt servicing, access to financing, and rising borrowing
costs tend to intensify. Therefore, it is crucial to ensure sufficient fiscal resources
without excessive reliance on public borrowing, while also accounting for the
increasing costs of debt servicing [2].

Another essential instrument of budget policy in the context of global risks is
enhancing the transparency of the budget process, which helps reduce uncertainty and
strengthen the confidence of investors and international donors. Research indicates
that during emergencies (such as wars or pandemics), emergency budgeting and
fiscal transparency become especially significant for effective public financial
management [3].

In the broader context of global risks, policy coordination is also vital: budget
policy does not operate in isolation but interacts with monetary, external, and
structural policies. For example, the increase in defense spending across many
European countries has been closely linked to budget policy adjustments and has
emerged as a direct response to escalating geopolitical risks [4].

Given these global challenges, governments must establish and maintain fiscal
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buffers and “safety nets”, such as stabilization funds, reserve assets, emergency
financing mechanisms, and frameworks for rapid expenditure adjustments. Such
reserves mitigate the negative impact of shocks and enable swift fiscal responses.
Equally important is the diversification of financing sources: dependence on a single
major external creditor or aid program heightens vulnerability during periods of
global instability. In Ukraine’s case, scholars note that reliance on external assistance
introduces additional risks, as both the timing and the scale of such support may
fluctuate [2].

Moreover, budget policy must take into account that global shocks can generate
unexpected chain effects — for instance, the disruption of trade flows, surges in
energy prices, or the suspension of financing from international organizations — all of
which can rapidly affect state budget revenues. Therefore, in the budgeting process, it
is essential to develop scenarios that incorporate uncertainty corridors: What if GDP
growth is 2% lower than projected? What if grant funding declines? What if defense
or reconstruction expenditures increase unexpectedly?

Under conditions of heightened uncertainty, governments must find a balance
between the stability and flexibility of fiscal policy. Stability implies that the budget
continues to perform the state’s core functions — such as maintaining social
guarantees, infrastructure, and education — without devolving into chaotic spending.
Flexibility, in turn, refers to the capacity to swiftly adjust priorities, reallocate
resources, mobilize additional funds, or access alternative financing sources. In this
sense, budget policy becomes not only a tool for managing revenues and expenditures
but also a comprehensive mechanism for risk management.

Another crucial aspect 1s communication: governments must ensure that budget
policy remains clear and transparent to reduce uncertainty for markets, businesses,
and the general public. When expectations regarding revenues and expenditures are
ambiguous, businesses postpone investment decisions, and households reduce
consumption, thereby further constraining economic growth.

Among theoretical approaches, the concept of policy uncertainty is

distinguished, referring to situations in which uncertainty about the future course of
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government policy influences the decisions of businesses and households [5].

Thus, fiscal policy under conditions of global risks possesses several key
characteristics: active scenario-based planning, the presence of financial reserves,
expenditure prioritization, revenue diversification, debt management, enhanced
transparency and communication, as well as coordination with other policy domains.

In countries facing extreme risks — such as military conflicts or climate-related
disasters — fiscal policy must function not only as an instrument of routine public
financing but also as a mechanism ensuring the resilience and adaptability of the state
to external shocks. In particular, research on Ukraine emphasizes that “under
conditions of global uncertainty, contradictions inevitably arise in the implementation
of fiscal policy, compelling the government to adjust its objectives and methods to
maintain macro-financial stability” [2].

Given this, one of the essential tasks of fiscal policy is the creation of a
sustainable fiscal space that enables the state not only to respond to immediate
challenges but also to support long-term development. In this context, it is crucial to
strike a balance between maintaining a budget deficit (as a stimulus tool) and
preventing uncontrolled debt growth. At the same time, the role of international
assistance, grants, and loans remains significant; however, excessive dependence on
them generates additional risks and increases vulnerability to external shocks. For
example, in 2024, Ukraine had to rely heavily on substantial transfers from
international donors, as domestic budget revenues were insufficient to cover
expenditures [1].

Investments in infrastructure, innovation, the “green” transition, and
digitalization are all vital components of modern fiscal policy. However, these very
areas tend to become vulnerable during crises and periods of heightened risk.
Therefore, the budget must include mechanisms that protect such long-term
expenditures from immediate crisis-induced reallocations in order to safeguard
strategic development priorities. Fiscal policy should also encourage resource
mobilization through the tax system, while recognizing that key taxpayers may be

under stress due to global risks such as disruptions in supply chains or rising energy
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prices.

Possible measures include maintaining a broad tax base, introducing new fiscal
instruments (e.g., a “green tax” or a digital economy tax), and combating tax evasion
and the shadow economy. Under conditions of uncertainty, an equally important
aspect of fiscal policy is enhancing expenditure efficiency through cost analysis,
audit, monitoring, and spending optimization. It should also be noted that as fiscal
policy becomes more flexible, the risk of misuse and instability may increase —
hence, sound governance, transparency, and clear regulatory frameworks are
essential.

Overall, fiscal policy under conditions of global uncertainty is undergoing
transformation: it evolves from a simple mechanism of income and expenditure
allocation into a comprehensive instrument for managing public finance risks and
ensuring long-term fiscal resilience.

Conclusions. In summary, it can be asserted that fiscal policy under conditions
of global risks and economic uncertainty requires a substantial reorientation: from a
static budgeting model to a dynamic, adaptive system that accounts for potential
shocks and creates financial space for responsive action. The key components of such
a policy include scenario-based planning, resource reservation, prioritization of
critical expenditures, revenue diversification, responsible public debt management,
and enhanced transparency of the budgetary process. Equally important is clear
communication with markets, the public, and international partners regarding the
budget strategy, as this reduces political and financial uncertainty.

A practical challenge for governments is to combine immediate risk response
with the preservation of a strategic development trajectory, ensuring that investments
in infrastructure, digitalization, and the ‘“green” sector are not sacrificed solely for
crisis management. Finally, the state must develop the capacity to adapt budgetary
decisions to changing conditions, diversify sources of financing, and reduce
dependence on external transfers or loans. Only such an approach can secure fiscal
resilience and enable the state to operate effectively in an environment characterized

by high uncertainty and risk.
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Abstract. The Black Sea region has experienced significant transformation in maritime
logistics, driven by the adoption of digital technologies such as blockchain, artificial intelligence
(A1), and the Internet of Things (IoT). This paper examines the current state of cargo turnover in
major Black Sea ports, highlighting Constanta (Romania) and Odesa (Ukraine) as regional
leaders, and identifies trends in container handling and energy-efficient port operations. The study
presents the “BlackSeaChain” pilot initiative, illustrating how blockchain-based solutions reduce
cargo clearance times, improve document verification, and enhance operational transparency. The
paper also explores the implementation of Digital Twin models, e-berth allocation systems, and
energy monitoring solutions that contribute to CO: reduction and operational efficiency. Key
challenges, including regulatory fragmentation, cybersecurity risks, and investment limitations, are
analyzed alongside potential future developments, such as standardized digital governance
frameworks, cross-border cooperation, and integration of blockchain with carbon accounting and
green logistics. The findings demonstrate that smart port technologies are crucial for supporting
the sustainable growth of the Blue Economy in the Black Sea region.

Key words: Blue economy, Smart ports, blockchain, digital transformation, maritime
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Introduction

In 2024, the total cargo turnover of Black Sea ports surpassed 480 million tons,
according to the European Maritime Safety Agency (EMSA) and the Black Sea
Commission [1], growing at an annual rate of around 3.2%. Romania’s Constanta
Port handled nearly 92 million tons, making it the regional leader, followed by Odesa
(Ukraine) and other major ports. Container traffic also recovered, with more than 2.4
million TEU processed across the region.

The Blue Economy emphasizes the sustainable use of ocean resources to
promote economic growth, improve livelihoods, and create jobs, all while protecting
marine ecosystems. The Black Sea, bordered by Ukraine, Romania, Bulgaria, Turkey,
and Georgia, plays a key role in regional trade, energy transit, and biodiversity
conservation.

One notable initiative is the “BlackSeaChain” pilot, launched in 2024 by a group

of ports and shipping companies from Bulgaria, Georgia, and Turkey. By integrating
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blockchain for digital document verification, the project has reduced cargo clearance
times by 40% and cut up to 60% of traditional paper documentation.

Over recent years, Black Sea ports have increasingly implemented IoT sensors,
Al-based predictive maintenance, and energy management systems. For example,
Constanta Port’s Digital Twin model enables real-time cargo flow simulation,
improving berth utilization by 12% [4]. Similarly, Odesa Port’s new e-berth
allocation system and blockchain-based energy monitoring have reduced CO:
emissions from port operations by 9%. The Black Sea remains a vital trade corridor,
handling large volumes of grain exports from Ukraine and energy shipments from
Russia. Container ship calls have reached record levels at major ports such as
Constanta, Varna, Odesa, Batumi, and Novorossiysk, reflecting rerouted vessels and
growing shipping volumes.

To better illustrate the current state of the Blue Economy in the region, let us
take a look at the cargo throughput dynamics of the main Black Sea ports between

2018 and 2025, with a forecast up to 2030 (Figure 1).

Cargo throughput dynamics of the main Black Sea ports
between 2018 and 2025, with a forecast up to 2030
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Figure 1 — Cargo throughput dynamics of the main Black Sea ports between

2018 and 2025, with a forecast up to 2030
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Digital Transformation and Sustainability Trends

Digital technologies have reshaped how ports in the Black Sea operate. Smart
ports increasingly rely on data-driven decision-making, automated logistics, and
secure digital infrastructure to streamline operations.

Blockchain ensures data integrity and reduces costs associated with customs
clearance, shipping documentation, and cargo tracking [5]. When combined with [oT
and Al, blockchain provides real-time visibility of operations and predictive analytics
for maintenance and energy usage.

From an environmental perspective, these innovations help achieve EU Green
Deal objectives. Ports employing smart energy grids and automated lighting report
electricity savings of 10—15%. Incorporating renewable energy sources, such as solar
panels and onshore power supply (OPS), further supports decarbonization goals
outlined by the International Maritime Organization (IMO) [3].

Blockchain and Smart Port Initiatives in the Black Sea

Blockchain offers several key benefits for the maritime sector:

— Transparency: provides an immutable record for goods and cargo origin
verification.

— Efficiency: smart contracts can automatically validate and execute shipping
agreements, reducing delays.

— Security: distributed ledgers minimize the risk of tampering and cyber threats.

The BlackSeaChain project highlights how regional cooperation enhances
interoperability among ports. Similarly, Constanta Port is developing a blockchain-
based Port Community System to synchronize data between shipping agents,
customs, and terminal operators.

In Ukraine, Odesa Port has piloted blockchain solutions for tracking fuel and
equipment, improving compliance and reducing procurement fraud. These initiatives
illustrate a shift towards digital transparency and operational resilience, key to
supporting a sustainable Blue Economy [2].

Challenges and Future Prospects

Despite promising results, some challenges remain in implementing blockchain
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and smart port solutions in the Black Sea region:

1. Different digital readiness levels and regulatory fragmentation across
countries.

2. Cybersecurity risks arising from integrating multiple digital platforms.

3. Limited investment capacity due to geopolitical and economic uncertainties.

Future progress will rely on harmonized digital governance frameworks,
supported by EU initiatives such as CEF Digital and Horizon Europe. Regional
cooperation through initiatives like the Black Sea Synergy can standardize digital
documentation and create shared blockchain infrastructure for maritime data.

Looking ahead, combining blockchain with carbon accounting, smart logistics
corridors, and green financing tools can create a climate-resilient, competitive, and
sustainable port ecosystem in the Black Sea region.

Conclusions

The introduction of blockchain and smart port technologies marks a new phase
in the Black Sea maritime economy. By enhancing transparency, lowering emissions,
and streamlining operations, digital innovations support sustainable growth within the
Blue Economy. Strengthening cross-border collaboration, harmonizing digital
standards, and investing in technology infrastructure are essential for unlocking the

full potential of smart, blockchain-enabled ports in the region.
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Anomauyia. B pobomi po3kpumo Cymuicmv i MemoOoN0ciUHi 0COONUBOCMI BU3HAYUEHHS.
06’ckma i npeomema HAYKU YAPAGNIHHA 6 YMOBAX MPAHCHOpMayii cyuacHo2o HAYKO8O20 3HAHHA,
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Abstract. The paper reveals the essence and methodological features of defining the object
and subject of management science in the context of the transformation of modern scientific
knowledge, and substantiates new approaches to their interpretation that meet the requirements of
complexity, systematicity, and intellectualization of management processes.
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Berym.

[Ipobnema Bu3HAYeHHS 00’€KTa Ta MpeaMeTa AOCHIHKCHHS € OJHIEI0 3
IEHTPAJIbHUX y CY4YacHIM MeTo10JI0Tii HayKu. Bix TOro, HaCKUJIBKK YiTKO JOCIITHHK
BU3HAYHTH, 10 CaMe BIH BHUBYA€ (00’€KT) 1 SKHUH aCIEKT IOr0 SBHINA aHAJTI3Ye
(mpeaMmeT), 3aleXUTh HAyKOBa TOYHICTh, JOCTOBIPHICTh 1 NpaKTUYHA IIHHICTH
pe3ynbTaTiB. Y XXI CTOMITTI, KOJIM HayKa CTa€ Bce OUIbII MIKIMCUUILUIIHAPHOIO, a
MeX1 MK TPUPOJHUYUMH, COLIAIbBHUMH Ta TyYMaHITApPHUMU Tally3IMH CTUPAIOTHCS,
NMATAHHS PO3MEXYBaHHS 00’€kTa i mnpeamera HabyBae HOBOro 3MicTy. Moro
aKTyaJIbHICTh 3yMOBJIEHA MOTPe0O0I0 3a0€3MEeUeHHS] HAyKOBOI CTPOTOCTI JTOCHIIKEHbD,
YHUKHEHHS METOJOJIOTIYHMX MOMMJIOK 1 (POPMYBaHHS €JUHOI CHCTEMH HAyKOBUX
MOHSTb.

VY cyyacHMX HAyKOBUX AMCKYCISIX CIOCTEPIra€ThCs TEHJCHINIS 0 PO3UITUPEHHS
TPaKkTyBaHHS TIOHSTTS 00’€KTa — BIiJ MaTepiajbHOI PEaTbHOCTI JO COILIATBHUX

KOHCTPYKTIB, TpoleciB KOoMyHikalii, nudpoBux ¢enomeHiB. BogHouac mnpeamer
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TOCIIKEHHSI PO3TIISIAEThCA SIK Clienu(pidHa «ONTUKA», dYepe3 SKY JOCITITHHUK
cnpuiimMae 00’€KT, BM3HAYAIOUM BIIACHY HayKoBy mo3uilito. [Ipobrema mosnsirae B
TOMY, IO HENpPaBWJIbHE BHU3HAYEHHS IIMX JBOX IOHSATH MPU3BOJUTH JO BTpaTH
JIOTIYHOI TMOCTIAOBHOCT1 JOCHIJKEHHS, PO3MHUTOCTI METH Ta 3MIIIyBaHHS PiBHIB
HaykoBoro aHanmizy. CydacHa Hayka ympaBiiHHS mepeOyBae Ha eTari TJIHMOOKOi
METOJI0JIOT1YHOT TpaHcopmallii, CHpUIMHEHOT BIUTMBOM IU(ppoBi3allii, Tiodanizailii,
COLIIAJIBHOI JUHAMIKM Ta MDKIUCUMIUTIHAPHUX MIAXO0MIB. Lle mpu3BOAUTE 10 3MIHH
ySIBJIEHb MPO CYTHICTh yNPABIIHCHKUX MPOIECIB 1 CIOCOOM IX HAyKOBOTO Mi3HAHHS.
AKTYyalbHICTh MPOOIEMH MOJIATAE B TOMY, IO TPAIUIINAHI METOJOIOTIYHI MIIXOIU HE
3aBXIM 37aTHI aJEKBATHO BIOOPA3UTH CKIAAHICTh CYYaCHHUX YMPABIIHCHKUX
CHUCTEM, Y SKHX IMOETHYIOTHCS €KOHOMIUHI, COIlialbHI, IICUXOJOTTYHI, KOMYHIKaIlIiHH1
Ta TexHoioriyHl ¢akropu. [lomyk diTkoi HaykoBoi imeHTH(iIKalii 00’ekTa 1
npeaMeTa HayKd YHOPaBIIHHS € KIo4eM A0 (QOpMyBaHHS Cy4yacHOI TEOPETHKO-
METOJIOJIOTIYHOT OCHOBHU  YMPABMHCBKUX JOCHIKEHb, JO YTOYHEHHS MEX
KOMIETEHIIM yMNpaBIiHCbKOT Hayku Ta 3a0€3MeueHHs] 1i MUKIUCIUILIIIHAPHOI
IHTEerparii.

OcCHOBHUII TEKCT.

[IpoGiema mossirae y HEBU3HAUEHOCTI MEX 1 3MICTy 00’€KTa Ta MpeAMeTa HayKu
VOpaBIIHHS B YMOBax IMOCTIHIYCTPIaJbHOTO CYCIJIBCTBA, JI€ KIJIACH4YHI MOJEel
yrpaBiiHHS  (lepapxiyHi,  JIHIHHO-(QYHKIIOHAJbHI)  IMOCTYIAIOTHCA  MiCIeM
MEpEeKEeBUM, aJalTHUBHUM 1 KOTHITUBHMM cucTeMaM. lle cTBOproe MeTo0JIoriuHi
TpyIHOUIl Y GOpMyBaHHI €JMHOI HAYKOBOI MapaurMH YNPaBIIHHSA, IO MOEAHYE K
COLIIAJIbHO-TYMaHITapH1, TaK 1 TEXHOKPATUYHI BUMIPU YIIPABIIHCHKOI JISIIBHOCTI.

OG’eKkTOM JOCHIKEHHSI € YMpaBIiHChbKAa MISJBHICTh K CKJIaJHa COIajIbHO-
€KOHOMIYHa  CcHCTeMa, [0 (YHKUIOHYE B  yMOBax MOCTIHHUX  3MiH,
B3a€EMO3AJIE)KHOCTEN 1 HEBU3HAYEHOCTI cepenoBuIa. IIpeqMeTrom OCHIKEHHS €
METO/IOJIOTIYH1 MiIX0/I1, TPUHITUIN Ta IHCTPYMEHTH BU3HAUYCHHS 00’ €KTa 1 MpeaMeTa
HayKd YMPaBIIHHS, a TaKOX iX TpaHchopmarlis MijJ BIUIMBOM CyYaCHUX TEHJICHIIINA
PO3BUTKY HayKH, TEXHOJIOT1H 1 CyCHIHCTBA 3HAHb.

OOG’eKkT MOCHIHKEHHS y METOOJIOTil HAayKH BH3HAYAETHhCS SK 4YacTHHA
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00’€KTUBHOI pEaNbHOCTI, HA Ky CHOpsIMOBaHa IMMi3HABAJbHA JiSUIBHICTH. 3a
Bu3HaueHHsIM b. I'. AHanbeBa, 00’€KT — 11¢ «(parMeHT MiCHOCTI, SIKUM ICHYE
HE3JIeKHO BiJ CyO’€KTa Mi3HAHHS, ajieé CTa€ MPEIMETOM HOro TEOPETHUYHOIO UM
emiipuuHoro a"amizy» [1, c. 45]. Takum 4uHOM, 00’€KT OXOIUIIOE HIUPOKY chepy
SIBUILI, IIPOLIECIB, CTPYKTYP, IKI MaIOTh 00’ €KTUBHE ICHYBaHHSI.

VY cyvacHiii Haymi 00’€KTH MOXYThb OYTH SIK MarepialbHUMHU (IPUPOAHI
MpoIecH, O10JIOTIYHI CUCTEMH, TEXHIYHI MPUCTPOi), TAK 1 COLIaTbHUMU (EKOHOMIYHI
BiTHOCWHH, TIOJITUYHI IHCTUTYTH, TIOBEAIHKA JIOJUHU B CYCHUIBCTBI). Y 1u(poBYy
€noXy 3 SBIAIOTHCS W HOBI THUIH 00 €KTIB — BIPTyalibHI, 1H(pOpPMAIIiifHI, MEPEKEBI
CUCTEMHU, AKI HE MalOTh (PI3UYHOTO HOCIS, aje € PEaTbHUMHU Y KOHTEKCT1 B3a€MO/IIi
TOIUHU Ta TexHousorid. lle yckmamHroe mporec HaykoBoi imeHTHdIKAIli, ajke
JTOCTITHUKY TOTPIOHO BpaxoByBaTH HE JIMIIE MaTepialibHi, a ¥ CHUMBOJIYHI,
KOTHITHBHI Ta KYJIbTYpPHI aCTIEKTH.

[IpenMeT DOCHIIPKEHHS — 1I€ aCTEeKT, BJACTUBICTh a00 BITHOIIEHHS 00’ €KTa, 110
nijuisirae 0e3nocepeJHpOMY BUBUEHHIO. Sk 3a3Havae B. 1. 3arBsa3uHCHKUM, «IIpeAMET
€ TUM, 4epe3 M0 00’ €KT PO3KPHUBAETHCS Y MI3HAHHI, 1 BOJHOYAC — TUM, L0 BU3HAYA€E
MeX1 JocaikeHHs» [2, ¢. 78]. OTxke, AKIIO 00’ €KT BIAMOBIAAE HA 3alUTAHHS «IIO
BUBYAETHCSA?Y, TO MMPEAMET — «SIKH OIK IIOTO SIBUIIA € TOJIOBHUM Yy JTOCIIIPKEHHI?».

Hanpuknan, skmo o00’€KTOM JOCHIPKCHHS € CeKOHOMIYHA JisUTbHICTH
HIIPUEMCTBA, TO MPEAMETOM MOKE OyTH BIUIMB CUCTEMHU MOTHBAIlli MTEPCOHAITY Ha
MPOAYKTUBHICTG TMpaili. ToOTO 00’€KT OXOIUTIOE BCE MIAMPUEMCTBO SK COIIAJIbHO-
E€KOHOMIYHY CUCTEMY, a MPEIMET — JIMIIE OKPEMY 3aKOHOMIPHICTh a00 B3a€MO3B’ 130K
y 11l cucremi. BinanosigHo, TouHe GOpMYIIIOBaHHS MpEeaMeTa 03BOJISAE TOCTITHUKY
BUOpaTH aJIeKBaTHI METOAM aHali3y, OKPECIUTH TiNoTe3n Ta chopMyiatoBaTH
KOHKPETHI HayKOBI 3aBJaHHS.

[Ipobnema cmiBBiIHOIIEHHS O0’€KTa Ta MpeAMeTa JOCTIKEHHS TMOJsIrae B
TOMY, 110 BOHU TICHO B3a€MOIIOB’Si3aHi, aje He TOTOXKHI. OO’€KT — 1€ mmpIia
KaTeropis, TOJl SK TPEIMET 3aBXKIH KOHKPETHU3y€ TEBHUN acmekT o0’ekra. 3a
cioBamu O. I. CumopeHko, «00’€KT 1 TpeaMeT AOCHIHKEHHS CIIBBIIHOCSATHCA SIK

3arajibHe 1 4YacTKOBe: O0’€KT ICHy€ T1o03a Ii3HAHHAM, a IpeaMeT (OpMYEThCS Y
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mporeci HaykoBoi misutbHOCTD» [3, ¢. 102]. Omxe, mpeaMer Mae cyO’ €KTHUBHUHN
XapakTep, OCKUIbKH 3aJICKHTh BIJ METH, 3aBJaHb 1 METOJOJOTIYHOI ITO3MIT
JIOCIIITHAKA.

Y Cy4acHii METOI0JIOT 11 BOKITMBUM € TaKOX TPUHITHIT
MYJIbTHAUCHMILTIHAPHOCTI. OIuMH 1 TOM camMuii 00’€KT Moxe OyTH MNpeaMeToM
BUBYCHHS y PI3HUX HAayKaX: Hampukiaj, (eHOMEH JIOAUHU € 00’ €KTOM 1 010JI0T1i, 1
IICUXOJIOT1i, 1 COLIOJIOrIi, aje MPeAMETOM y KOXHIA 3 HUX BUCTYIAIOTh PI3HI HOro
CTOpOHU — (i310I0TIYHI, KOTHITUBHI YW comianbHi. ToMy cydacHa Hayka nemani
OlnbpIlle BU3HAE, MO YITKE BU3HAYCHHS MPEAMETa — II€ CIOCI0 HE JUIIe OOMEXHTH
MOJIEe TOCIIIPKEHHS, a i 3a0e3MeUnTH HOTO HAYKOBY YHIKAJIBHICTD.

OnHi€ero 3 KIIOYOBUX MPOOJEM CydaCHOI METOIOJIOTII € PO3MHUTICTh MEX MIXK
00’€KTOM 1 TIPEAMETOM y MPUKIATHUX Ta MUKIUCHUIUTIHAPHUX TOCHiKeHHsAX. Lle
0COOJIMBO TPOSIBISEThCS Yy cdepax, A€ B3aEMOIIIOTH COIIaJIbHI, TEXHIYHI W
I'YMaHITapH1 aCTIEeKTH — HAMPUKIIAJ, Y JOCIIKEHHAX ITYYHOTO IHTEIEKTY, HU(PpOBOT
€TUKH Y COIliaibHOI ncuxoforii. HeBusHaueHicTh 00’ €KTa MPU3BOIUTH A0 TOTO, 110
JOCIIJHUK BTpadae JIOTIYHY LUIICHICTh aHajidy, a MpPeAMET CTa€ HAATO LIMPOKUM
a00, HaBIaKH, 3aHA/ITO BY3bKHM.

[Ile omua mpobiemMa — 3aJIeKHICTh (POPMYITFOBAaHHS TPEIMETa BiJ TEOPETUIHOL
napagurMd. Y pi3HUX HAyKOBUX IIKOJAX OAMH 1 TOW camuii 00 €KT MOXKe
TAyMa4uTUCS Mo-pi3HOMY. Hampukian, y KIacHYHIA EKOHOMIIl 00’€KTOM
BBa)XAIOThCS PUHKOBI MEXaHI3MH, a MPEIMETOM — 3aKOHOMIPHOCTI OOMIHY TOBapiB; y
MOBEIIHKOBIM €KOHOMIIll 00’€KTOM BHUCTYIIA€ JIOJICbKA JiSTIBbHICTh, a MPEIMETOM —
TICUXOJIOT1YHI YMHHUKU MPUUHATTS PillieHb. TakuM YMHOM, TIPEIMET CTa€ HE MPOCTO
«4aCTUHOIO 00’€KTa», a HOro IHTEPIPETALIMHOI MOAEILIIO.

VY rymaniTapHuX Haykax mpoOjemMa YCKJIaJHIOEThCS TUM, IO JOCIHIJIHUK CaM €
YaCTUHOIO COLIaNbHOI peanbHOCTl, sKy BuBuae. lLle mopomxkye ¢denomen
pedIIEeKCUBHOCTI, KOJIM MeXa MK Cy0’€KTOM 1 00’€KTOM Mi3HAHHS CTa€ YMOBHOIO.
Tomy cydacHa METOMOJIOTISI BU3HAE, IO 00’ €KT 1 IPEAMET € HE JIMIIE JIOTTYHUMU, a i’
OHTOJIOTIYHO-KOHCTPYKTUBHUMH KATEropisiMd — BOHH (POPMYIOTBCS B TIpoOIIeci

Mi3HAHHSI, a HE MPOCTO BiJI0OPakarOTh TOTOBY JIMCHICTD.
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711 VHAKHEHHS METOHOJIOTTYHUX ITOMIJIOK Y BHM3HAYEHH] 00’€KTa W mpeaMera
y y

JOCIIKEHHS Cy4acH1 HayKOBIIl MPOMOHYIOTh KiJIbKa MiixoiB (puc.l):

HoBgi minxoau 06’e€kTa i mpeaMeTa HaAyKH yNpaBJIiHHS

pO3risia 00’ €KTa IK YaCTUHU LITICHOI CUCTEMH, IO

| CucreMHHI miaxia .
Ma€ CTPYKTYPY, 3B’ SI3KH Ta (PyHKITI|

R InTerpaTHBHHI MO€ETHAHHS METOJ(IB PI3HUX HAYK JIJIsi TOBHIIIIOTO
miaxin T omnucy 00’eKkTa

> PeduiexcuBHuii YCBIZIOMJIEHHS TOCJIIIHUKOM BJIACHOI poJil y BUOOPI
miaxia r npeaMeTa i MeTOIB AOCHTIIKEHHS

OnepauiOHa.ﬂhauiﬂ Y1TKC BUSHAYCHHA TCPMIHIB 1 KPUTCP11B, AK1 OMMUCYIOTh

MNOHATH

»  mpenMer, oo 3ade3neuye eMipuaHy IepeBipKy
pe3yJibTaTiB

Puc. 1 - Hogi minxoau 00’exra i npeaMera HAyK yNpaBJIiHHA

*Cpopmosarno asmopamu

i migxoau momomararoTh 3a0€3MEUYUTH HAYKOBY TOYHICTH 1 OOIPYHTOBAHICTH
JOCIIJKEHHS, 30€pirarouu Mpy HbOMY HOro MDKAUCUUIUIIHAPHY BIIKPHUTICTD.

Buchoskm.

[Tpobnema 00’exTa 1 mpeaMeTa JOCHTIHKEHHS 3aTUIIAEThCS OJHIEI0 3 0a30BUX Y
cydacHiii MeTomosorii Hayku. i 3HAYeHHs MONArac y BU3HAYEHHI MeX HAyKOBOTO
Mi3HaHHS, BUOOP1 aleKBaTHUX METOIB 1 hopmymtoBaHHi rimoTe3. O0’ekT — 11e cdepa
pEeaNbHOCTI, Ha AKY CHPSIMOBAHO JOCTIIHKEHHS, TOAl K MPEAMET — 1€ KOHKPETHUMN
aCIeKT, 10 Miiarae 0e3nocepeIHbOMY aHali3y. Y CydaCcHHUX yMoOBax Iu@posizaiii
Ta 1HTEerpauii HayK Il MOHATTA NOTPEOYIOTh MOCTIMHOIO YTOYHEHHS, aJ[Ke MEXKI MK
MaTeplaJlbHUM 1 BIPTyaJIbHUM, OO’€KTUBHMM 1 CYO’€KTHUBHUM CTalOTh JeJaii
YMOBHIIIIUMH.

HaykoBe mi3HaHHS CBOTOJIHI HEMOXJIHMBE O€3 YCBIIOMIIEHHS TOro, IO
BU3HAYCHHS 00’€KTa 1 MpeAMeTa — 1€ HE JHIIe TEXHIYHUN eTam y CTPYKTypi
JOCIIIJKEHHS, a IHTEJEKTyalbHUM BHOIp MOCHIIHHMKA, SKUW BigoOpakae WHOTo

HayKOBY IMO3HIIII0, CBITOTJIST 1 pO3YMIHHS PEaJbHOCTI.
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DIGITAL TRANSFORMATION OF MEDICAL EXPENSE INSURANCE:

CLIENT-CENTERED APPROACHES AND INNOVATIVE SOLUTIONS

HEPEXIA 10 HU®POBUX CEPBICIB Y CTPAXYBAHHI METMYHUX BUTPAT:
KJI€EHTOOPIEHTOBAHI NIAXO/JAU TA IHHOBAIIII

Loginova A. / Jlorinosa A.C.

PhD student / 3006ysau cmynens dokmopa ¢hinocoii

ORCID: https://orcid.org/0009-0009-4185-3310

Kyiv National Economic University named after Vadym Hetman,

Kyiv, 54/1 Beresteysky prospect (Prospect Peremogy), 03057

Kuiscoxuii nayionanvHutl exoHomiunuil yHieepcumem imeni Baouma [ emvmana,
Kuis, npocn. bepecmeiicoxuii (Ilepemocu), 54/1, 03057

Anomauia. Busznaueno ocnosni menoenyii yugposizayii cmpaxysanHs MeOUyHUx sumpam ma
PONb  KNIEHMOOPIEHMOBAHUX NIOX00I8 y NIOBUWEHHT eheKmUBHOCMI 63aeMO0Ii 3 KIIEHMAMU.
llokazano, wo enposaddicents KIiEHMOOPIEHMOBAHUX YUPDPOBUX cepsicie Yy cmpaxy8anHHi MeOUuyHux
sumpam cnpusie NiOBUWEHHIO 3A0080NEHOCTMI KIIEHMIB, ONMUMI3AYT] AOMIHICMPAMUBHUX NPOYECI8
ma iHougioyanizayii cmpaxosux NPOOYKmMi8, a MAKONC 3MIYHIOE KOHKYPEHMOCHPOMONCHICID
cmpaxogukie. Posenanymo Hanpamu 6npo8a0NCeHHs YUDPOBUX MEXHON02I Y OislbHiCMb
CMpaxoeux KOMNAHiu, 30Kpema po3eUmox e1eKmpoHHUX NOICI8, OHAAUH-8PE2YTI08AHHS CIPAX0BUX
8UNAOKIB, meneMeOUyHi cepsicu ma asmomMamu3ayio 63aEmMo0ii 3 ACUCYIOYUMU KOMNAHIAMU.
Tlokaszano, wo yugposizayis cnpusie niOBUWEHHIO AKOCMI 00CIY208Y8AHHS KIIEHMIE | NPO30POCH
npoyecis, 800HOYAC GOPMYIOUU HOBI €KOHOMIUHI BUKIUKU, MO8 A3AHI 3 Nepe2iioom Mmapughroi
NONIMUKYU Ma CMPYKMypor eumpam Cmpaxosukie. 3pobneHo GUCHOBOK, w0 Yugposi piuieHHs
HOCMYNO80 MPAHCHOPMYIOMb PUHOK V HANPAMI CMEOPEHHS E€OUHOI [HMe2po8aHoi mooeii
CMpaxogo2o cynposoody HOOOPOICE.

Knrouoei cnosa: cmpaxyeanus, cmpaxysamHs —MeOUdHUX —eumpam, yugposizayis,
agmomamu3ayis, Cmpaxosi mexHoo2ii;, cmpaxoux, iIHHOBAYIUHI niamgopmu.

Abstract. The main trends in the digitalization of medical expense insurance and the role of
client-oriented approaches in enhancing the efficiency of customer interaction have been identified.
It is shown that the implementation of client-oriented digital services in medical expense insurance
contributes to higher customer satisfaction, optimization of administrative processes, and the
individualization of insurance products, while also strengthening the competitiveness of insurers.
The study examines the key directions of introducing digital technologies into the operations of
insurance companies, including the development of electronic policies, online claim settlement,
telemedicine services, and the automation of interaction with assistance companies. The findings
demonstrate that digitalization improves customer service quality and process transparency, while
at the same time creating new economic challenges related to the revision of tariff policies and the
cost structure of insurers. It is concluded that digital solutions are gradually transforming the
market toward the creation of a unified and integrated model of travel insurance support.

Key words: insurance; medical expense insurance; digitalization, automation, insurance
technologies; insurer, innovative platforms.

Berynm.
Hudposizanis icToTHO TpaHchopmye (diHAHCOBUM CEKTOp YKpaiHH, 1 30Kpema

CEIrMEHT CTpaxyBaHHs BHUTpAT, MOB’SI3aHMX 3 HAJAHHSAM JONOMOIH (acCHCTaHC)
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ocobam, SIKi OTPaNuIM y CKPYTHE CTAaHOBHIIE TiJ] Yac 31HCHEHHS MOJOPOXKI SKUN
BKJIIOYA€E CTPaXyBaHHS MEIUYHHUX BUTpPAT. B yMOBax BOEHHOTO CTaHy Ta 3pPOCTaHHS
MDKHApOJHOT MOOUIBHOCTI TpOMajsiH camMe LU(pPOBI pIMIEHHS BIAITPaOTh
BUpIIIANBHY pPOJb y 3a0e3MeyYeHHl ONepaTUBHOCTI, MPO30POCTI Ta JOCTYHHOCTI
CTPaxOBOTO 3axXWCTy TiJ dYac TOJIOpOKeW 3a KopAoH. BogHouac momambImii
PO3BUTOK PHUHKY MOTPeOy€e BIPOBAHKCHHS OLTHII KOMIUIEKCHUX aBTOMATH30BaHUX
CUCTEM, 3aTHUX 3a0€3MEUNTH 1€ BUIIUI pIBEHb €(DEKTUBHOCTI MPOLIECIB BCEPEINHI
CTPaxOBHUX KOMMAaHIi Ta MiABUIIMUTHU SKICTh B3aEMO/II1 3 ACUCTYIOUUMHU KOMITaHISIMH.

Meta nocaizkeHHs - MpOaHATI3yBaTH MPOIECH BIPOBAIKEHHS ITU(POBUX
CEpBICIB y CTpaxyBaHHI MEIWYHHMX BHUTPAT Ta BH3HAYUTH OCOOJIHMBOCTI
KJIIIEHTOOPIEHTOBAHMX MIiAXOJIB 1 I1HHOBAIliA, M0 MiABUINYIOTh €()EKTUBHICTh
00CIIyroByBaHHsI KJII€HTIB.

OCHOBHHUII TEKCT.

VY HaykoBiil jiTepaTypi MOHATTS «UUGPOBI3AIIS» PO3TIISIAAETHCA SK OJUH 13
HOBUX TIUIAXIB PO3BUTKY CTPAaXOBOTO PHHKY, IO TMepeadadae BHKOPUCTAHHS
KOMIUIEKCY Cy4acHUX TEXHOJIOTIH Ta TEIECKOMYHIKALIMHUX CUCTEM JJIsl MiJBUIICHHS
AKOCTI, IIBHAKOCTI, 3py4YHOCT1 OOCIYrOByBaHHS CIIOKMBayiB CTPaxoBHX mocayr [1].
30Kpema, «JIs CTPaxOBUX KOMITaHIA TOHATTS mudpoBoi Tpanchopmarlii moB’s3aHO
HacaMmIiepes] 13 BIPOBaKEHHSIM 1HBECTHIIIH Y TaKi TEXHOJIOT11, SIK aHAJIITUKA BEJTMKUX
0a3 JaHMX 1 MallMHHE HaBYaHHS, IITYYHUW IHTEJIEKT, poOOTH3allisl, JOMOBHEHA
peanbHICTh Ta [HTEpHET peueid, K1 3MIHIOIOTS 1 11 iHdpacTpykTypy» [2, c. 153].

JlocmiIHUKH BiJ3HAYAIOTH, 1110 MOJAAIBIINN PO3BUTOK U (PpOBIi3allii 3yMOBIICHHI
(bopMyBaHHAM LU(PPOBOIO CYCHUILCTBA, Y IKOMY KIIFOUOBI IPOLECH IPYHTYIOTHCS Ha
3aCTOCYBaHHI  JDKUTAN-TEXHOJOTIM 1 aBTOMATU30BaHUX  pillleHb. Biarak,
nu@poBizalliss B CErMEHTI CTpaxyBaHHsS MEIWYHUX BUTpaT HaOyBae OCOOJIMBOIrO
3HAUYEHHS, aJKe 3a0e3meuye ONnepaTuBHY Ta MPO30PY B3aEMOMAII0 MK CTPaxOBUKOM,
ACUCTYIOYOI0 KOMITaHIEI0 Ta 3aKiIaJioM OXOPOHH 3JI0pPOB’S, IO € KPUTUYHO
BOKJIMBUM JIJIs1 HQJIAHHS JIOTOMOTH TIiJ] 9ac MOJA0POKEH 3a KOPIOH.

YIponoBK OCTaHHIX POKIB HU(POBI3aIlisl CTPAaXOBOTO PUHKY YKpaiHu HaOyna

CUCTEMHOTO XapakTepy. BmpoBajykeHHSI €JIIeKTPOHHUX JOTOBOpIB, OHJIAMH-
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BpPETYJIIOBAaHHS CTPaXxOBHX BHITQJKIB Ta JUCTaHIIMHA 1JeHTH(IKAIA KIIEHTIB
MOCTYIOBO CTalMd CTaHAApTOM POOOTH CTPaxOBUKIB. [l CerMeHTa CTpaxyBaHHs
MEIUYHUX BUTpAT II€ O3HAYa€ IMepexiy J0 OUIbII 3PYYHHUX 1 MBUAKUX (HOPM
00CcIyroByBaHHs 0Ci0, Kl OJAOPOXKYIOTh, 30KpeMa MOXKIIMBICTh OPOPMIIEHHS MOTICY
B MOOUTBHOMY 3aCTOCYHKY, OTPUMaHHS MiATBEP/KCHHS TMOKPHUTTSA OHJAWH Ta
aBTOMATUYHOTO 1HQOPMYBAaHHS ACHUCTYIOUOi KOMIIaHIl y pa3l HACTaHHS CTPaXOBOTO
BUIIAJIKY 32 KOPJOHOM.

JIOUITbHO BUIUIMTH TEHIEHIIIO 3pOCTAaHHS 3HAYEHHS JAaHUX Ta AHATITHKU Y
OPUMHATTI PIIIEHb HIOAO MOKPUTTS MEAMYHUX BUTPAT. 3aCTOCYBAaHHS ajIrOPUTMIB
OOpOoOKM BEIMKHX JIaHUX JO3BOJISIE CTPaXOBHUKaM IMPOTHO3YBAaTH WMOBIPHICTH
HACTaHHS CTPAaXxOBOr'0 BUIIAJIKY, OI[IHIOBATH PU3UKU Ta GopMyBaTu nudepeHIliioBani
ctpaxoBi Tapudu. lle cnpusie iHaUBiAyamizalii cTpaxyBaHHS MEIMYHHMX BUTpaT Ta
MIJIBUIIICHHIO €KOHOMIYHO1 €(DeKTHBHOCT1 KOMITaHiH.

BaxuiBo BiI3HAYUTH, 110 MICTsS 3alIPOBAKEHHSI HOBOTO 3akoHy Ykpainu «IIpo
ctpaxyBaHHs» Bix 18.11.2021 p. Ne 1909-1X BigOyBcs mepexig A0 HOBOI
KJacu(ikamli J0roBopiB CTpaxyBaHHS, IO CTBOPWIO MIAIPYHTS Ui PO3POOJICHHS
yHi(pikoBaHux 1MppoBux 3BITHUX (opm [3]. Lle cmpocTriio OOMIH JAaHMMH MiX
CTPaxXOBMMHU KOMIMAHISIMA Ta PEryJsSTOPOM, OJHAK MOTPeOy€e MOJANbINOi aganTarii
BHyTpimHIX [T-cuctem kommaniit 10 HOBUX BUMOT. Ha Hamry nmymKy, came 1iei eramn
CTaHE BIJNPABHOK TOYKOK JJig TyMOMIOi aBTOMaru3allii mporeciB y cdepi
CTpaxyBaHHS MEIUYHUX BHUTpPAT 1 IMOCTYHOBOTO TMEPEXOy [0 IHTErpPOBaHUX
UpPOBUX TIATHOPM.

[IpoTsiroM oOCTaHHIX POKIB B CErMEHTI CTpaxyBaHHS MEIUYHMX BUTpaAT B
VYKpaiHi TpOCTEKYEThCSI AKTUBHE BIPOBAKEHHS HOBITHIX UU(POBUX PILICHD,
CHOPSIMOBAaHUX Ha MiJIBUILIEHHS KIIEHTOOPIEHTOBAHOCTI Ta IIBUAKOCTI BPETYJIIOBAHHS
CTpaxoBUX BUNAAKIB. Cepen XapakTepHUX TEHAEHUINA BUIIIIUMO TaKI:

— posmupeHHs (YHKIIIOHATy MOOUTBHHX 3aCTOCYHKIB, IO 3a0e3meuye MIBUIKHMA

JIOCTYTI JIO TIOJTICY Ta CEPBICIB MiITPUMKH;

— iHTerpaiiss 4ar-00TiB Ta Al-KOHCYNbTaHTIB JUIsi TEPBUHHOTO CYIPOBOJY

KJIIEHTA;
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— BUKOPUCTAHHS TEXHOJIOTIH TeoJjoKaIii [l ONEpaTUBHOTO BU3HAYCHHS
HaWOMMKINX MEAMIHUX 3aKJIaJIIB 32 KOPJIOHOM;

— aBTOMAaTH3allisl TMpoIlecy TMoJayl 3asBM Ha BIJUIKOJAYBAHHS BHUTpPAT Yepes
ocobucTtuit kabiHeT. 3acTpaxoBaHa 0co0a MOKe 3aBaHTAXKUTH €EKTPOHH1 KOIii
JIOKYMEHTIB 4epe3 0COOMCTUI KabiHeT, 110 3a0e3medye mpo30picTh Mpolecy Ta
CKOpOUYYy€ yac 00pOOKH 3BEPHEHbD.

OnHi€ro 3 BAXIMBUX TEHJAEHUINA HU(POBI3allli CTpaXyBaHHSI MEIUYHUX BUTpPAT €
Opi€HTaIllsl HAa MOTPedU KIIi€HTa, IO mepeadavae aJanTallilo CTPaXxOBUX MPOAYKTIB,
CEpBICIB Ta TPOIECIB [0 IHAWBIAyadbHUX OYIKyBaHb 3aCTpaxOBaHUX OCIO.
KiieHToOpieHTOBaHI MIAXOAM PEAI3YIOThCS UYepe3 BIPOBAKEHHS I1HTETPOBAHUX
udpoBux mwiatGopm, siki 3a0€3MeUyI0Th:

— omnepaTuBHE O(POPMIICHHS TMOJIICIB Yepe3 MOO1IbHI 3aCTOCYHKH Ta BEO-IOPTANIH;

— JNUCTAHIIIMHUN CympoBiA KII€HTA IMiJl Yac CTPAaXOBOTO BHUIMAJAKY 3a KOPIOHOM
yepe3 OHJIalH-KOHCYIbTallii Ta Al-yatboru;

— MEepCOHaI30BaHy 1H(OpMaLiiHy MNIATPUMKY, BKJIKOYAIOYM HAarajJyBaHHS IpO
TEPMIHU OIUJIaTH, OHOBJICHHS TIOKPHUTTS Ta PEKOMEHMAIlli MO0 MEIUYHUX
3aKJIaiB;

— aBTOMATHU3AIlII0 MPOIIECIB BIAIIKOAYBAHHS BUTPAT, 110 CKOPOYYE Yac OOpPOOKH
3BEPHEHbB 1 MABUIIYE MPO30PICTh MPOLIECTYD.
3actocyBaHHS LHUQPPOBUX TEXHOJOTIH Yy CTpaxyBaHHI MEAUYHUX BUTPAT

JI03BOJIS€ IMIJABUIIUTHA PIBEHb 3aJ0BOJICHOCT! KIIIEHTIB, 3MEHIIUTH aJMIHICTPATUBHI
BUTPATH KOMIIaHIM 1 CTBOPUTH YMOBHM JIJIsl 1HIMBIAyasli3allii CTpaxoBUX MPOIYKTIB,
BUXOJSIYM 3 PU3UK-MPO(UII0 Ta MOBEIIHKOBUX XapaKTEPUCTUK 3aCTPAXOBAHUX OCIO.
BrpoBamxeHHsT KIIIEHTOOPIEHTOBAHUX LM(PPOBUX CEPBICIB CTA€ CTPATErTUHUM
(hakTOpPOM KOHKYPEHTOCIIPOMOXHOCTI CTPaXOBUKIB, OCKUIbKH J103BOJISIE (DOPMYyBATU
JOBIOCTPOKOBI B3a€MOBUTIAHI BIIHOCHHM 3 KJIIEHTAMU Ta 3a0e3leuye THYUYKICTb
013HeC-MOo eI Y ITU(BPOBY €IOXY.

Po3BuTok iHHOBamil y cdepi CTpaxyBaHHS MEIMYHUX BUTPAT MOCHIIOETHCS
3aBJSKU CIIBIpAIll CTPAXOBUKIB 13 TEXHOJOTIYHUMHU MapTHEpAMH - MPOBaNIepaMu

IT-pimmens, OaHkamMu Ta TYypUCTUYHUMHU KommaHissmMu. lle crmpusie cTBOpeHHIO
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1HTErpoBaHux IUGPOBUX IMIATHOPM, Yy MexaxX SKUX KOPUCTYBad MOXKE HE JIUIIE
oQOpPMUTH CTPaxOBUU TOJIC, & W OTPUMATH KOHCYJBTAIIO JIKapsg OHJIAMH abo
BUKJIMKATH MEAWYHY jaornomory. Taki pillleHHsS CBiA4aTh MPO IMOCTYNOBUM IMepexina
PUHKY BiJ TpaauLIAHOI MOJENl CTpaxyBaHHS 10 LU(PPOBOI MOENI CYNpPOBOAY
3acTpaxoBaHUX OCI0O Mg dYac TMOJOpOXKeW 3a KOPAOH, IO  MOCHIIIOE
KOHKYPEHTOCHPOMOXKHICTh CTPAaXOBHMKIB 1 MIJABUILYE SKICTh HAJAHHS JOMOMOIH
KJIIEHTaM.

Takoxx BapTO 3a3HAYMTH, IO MOJAIBIIE BIPOBAIKEHHS HUPPOBUX TEXHOJIOTIH
MO>K€ 3yMOBUTH TEPETIIA] MAX0MIB 10 POPMyBaHHS CTPaxOBUX Tapu(DiB, OCKIIBKH
3pocTaHHsl BUTpAT HAa MATpUMKY IT-1HdpacTpykTypH, 0OCIyroByBaHHS KIII€HTIB Ta
aJAMIHICTpYBaHHS IM(GPOBUX CEPBICIB TMOCTYNMOBO BIUIMBAE HA CTPYKTYPY
co0iBapTOCTI cTpaxoBux mociyr. Lle, y cBoro yepry, Moxe CHpUSATH MOsBI HOBUX
MOJIeJIe I[IHOYTBOPEHHS Ta 1HIMBIAyalli3allii CTpaxoBUX IMPOAYKTIB, OPIEHTOBAHUX
Ha piBEeHb aBTOMATH3AIlll ITPOLIECIB 1 IU(PPOBY B3aEMO/III0 3 KIIIEHTaMU. ¥Y pe3yJbTaTl
U@ poBizailis MepeTBOPIOETHCS HE JIUIIE HA IHCTPYMEHT MOKPAIEHHsI CEpBICY, a i Ha
YUHHUK CTpaTeriyHol TpaHchopmamili €KOHOMIYHOI MOJENl CTPaxoBOIO PHHKY
3arajom.

BucHoBku.

[Mudposizamiss cTpaxyBaHHS MEIUYHUX BHUTpAT B YKpaiHI TOCTYIIOBO
MEPETBOPIOETHCSI HA CTPATETIYHUN UYWHHUK PO3BUTKY pPHUHKY. BoHa 3a0esmeuye
MIJBUIICHHS  €(PEKTUBHOCTI  OI3HEC-NPOLIECIB,  PO3IIMPEHHS  KIIEHTCHKHUX
MOXIIMBOCTEH 1 (¢GopMyBaHHS HOBUX (opMaTiB B3aeMOAli MK yYaCHHUKAMHU
cTpaxoBoro cepenoBuma. Cepea BaXIMBHX O3HAaK LHUQPOBi3allli CTpaxyBaHHS
MEIUYHUX BUTPAT BUIUIMMO: aBTOMATH3ALII0 CEPBICIB, IHTErpallil0 aHATITUYHUX
CUCTEM, BHUKOpUCTaHHA AIl-TeXHOJIOTiM, a TakoX pPO3BUTOK MOOUIBHHX 1
nuctaniiianx miatgopm. [lomamema TpaHchopmarliss MOro cerMeHTa moTpedye
YAOCKOHAJIGHHS 1MQPOBOi  IHPPACTPYKTYypH, TOCUJICHHS  Kibep3axucrty Ta
Y3TOJDKEHHS HOPMATUBHUX BHMOT 13 TEXHOJOTIYHUMH 3MIiHaMH, [0 CTaHe
HEePEeyMOBOIO JIJISl CTBOPEHHS €JMHOI IUPPOBOI EKOCUCTEMHU CTPAXOBOTO CYNPOBOIY

nogopoxed. OdYiKyBaHUMH TEHIASHIISIMU € TIJBUIICHHSA KIIEHTOOPIEHTOBAHOCTI,
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Abstract. Diversity management in organizations involves the strategic implementation of
policies and practices aimed at creating an inclusive, equitable, and respectful workplace
environment for all employees, regardless of their backgrounds. Its evolution has shifted from
compliance-driven efforts to proactive strategies that leverage diversity for innovation and
organizational growth. Theoretical frameworks like social identity theory and models of inclusion
emphasize reducing biases and fostering genuine participation, which positively influence
organizational culture. Leadership commitment and inclusive behaviors are vital for the success of
diversity initiatives, with training playing a key role in developing culturally competent leaders.
Effective diversity management enhances employee attitudes, reduces conflicts, and promotes
collaboration and innovation, ultimately improving organizational performance and financial
outcomes. It also bolsters reputation and employer branding, attracting top talent and expanding
market reach. Despite challenges such as resistance, unconscious bias, and superficial efforts,
successful case studies demonstrate that sustained leadership, continuous policy refinement, and a
genuine commitment to inclusion can overcome barriers and foster long-term positive change.

Key words: diversity management, inclusive workplace, equity, organizational culture, social
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Introduction.

Diversity management in organizations refers to the systematic implementation
of policies and strategies designed to foster an inclusive and equitable workplace
environment for all employees, regardless of their backgrounds or demographic
differences. Key components of effective diversity management include leadership
commitment, comprehensive diversity audits, tailored training programs, and ongoing
evaluation of organizational culture. By incorporating these elements, organizations
aim to create an environment where all employees feel valued and respected, which
can lead to improved morale and enhanced job satisfaction. Additionally, diversity
management extends beyond simple representation by actively promoting diversity,
inclusion, equity, and belonging (DIE&B) through clearly defined programs and

Initiatives.
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The historical evolution of diversity initiatives reveals a significant
transformation in how organizations approach differences among employees.
Initially, diversity efforts were largely compliance-driven, focusing primarily on
meeting legal requirements related to equal opportunity and anti-discrimination laws.
Over time, however, organizations have shifted toward a more proactive and strategic
approach, recognizing the broader benefits of diversity management for
organizational culture and performance. This evolution has been influenced by
changing societal expectations, shifting demographic patterns, and the increasing
recognition of the business case for diversity. As a result, modern diversity initiatives
now emphasize not only compliance but also the cultivation of an inclusive culture
that leverages diverse perspectives for innovation and growth.

Main text

A distinct difference exists between diversity management and affirmative
action, although they are sometimes used interchangeably. Affirmative action
typically refers to specific policies and practices aimed at correcting historical
injustices and ensuring representation of underrepresented groups through targeted
recruitment and selection measures [3]. In contrast, diversity management is a
broader, ongoing strategy that encompasses the development of an inclusive
organizational culture, continuous education, and the integration of diversity values
into everyday business practices. While affirmative action focuses on achieving
numerical diversity, diversity management prioritizes the ongoing process of creating
an environment where all employees can thrive and contribute fully.

Social identity theory offers a powerful lens for understanding how diversity
management shapes organizational behavior by highlighting the psychological
processes underpinning group dynamics within workplaces. According to this theory,
individuals tend to categorize themselves and others into various social groups, often
displaying a preference or favorable bias toward members of their perceived in-group
while exhibiting skepticism or bias toward out-group members[4]. This fundamental
tendency influences how employees interact, collaborate, and even compete within

diverse organizational settings. By recognizing these patterns, organizations can
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design diversity management strategies that reduce in-group favoritism, promote
intergroup cooperation, and foster a more inclusive environment for all employees,

ultimately shaping positive organizational behaviors and outcomes.

THE HISTORICAL EVOLUTION OF
DIVERSITY INITIATIVESE &
CONCEPTUAL DIFFERENTIATION
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Figure 1 - The Historical Evolution of Diversity Initiatives & Conceptual

Differentiation

Authoring

Several key organizational behavior theories provide valuable insights into how
diversity influences workplace dynamics and the effectiveness of diversity
management practices. For example, theories related to diversity climate emphasize
the significance of an organization's values, norms, and culture in shaping employee
perceptions and interactions [1]. When organizations cultivate a positive diversity
climate, employees are more likely to feel valued and included, which can lead to

enhanced social integration, increased performance, and improved well-being.
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Additionally, these theories underscore the importance of leadership and management
commitment to diversity, suggesting that effective diversity management can
moderate the impact of workforce diversity on organizational outcomes by
reinforcing inclusive values and behaviors.

Models of inclusion and equity serve as foundational frameworks for guiding
organizations toward fair and effective diversity management practices. These
models stress the need for organizations to move beyond mere representation and
focus on fostering genuine inclusion, where all employees have equal access to
opportunities, resources, and decision-making processes[2]. By implementing
structures and practices that support equity and inclusion, organizations can mitigate
barriers to participation and advancement for underrepresented groups, thereby
shaping a workplace culture that actively values and leverages diversity. Such
approaches not only enhance employee satisfaction and retention but also drive
organizational innovation and adaptability in today's diverse business environment.

Diversity management plays a pivotal role in fostering inclusive workplace
environments by actively promoting acceptance, equality, and belonging among
employees from varied backgrounds. Organizations that prioritize diversity
management implement practices such as inclusive leadership, bias training, and
equitable recruitment processes, which collectively create a climate where individuals
feel valued regardless of their identity or background [1]. These measures not only
enhance employee morale but also encourage collaboration and the open exchange of
ideas, ultimately supporting innovation and organizational growth. Furthermore,
when employees feel seen and respected, they are more likely to engage and
contribute to organizational objectives, strengthening overall workplace cohesion.

The influence of diversity management extends beyond surface-level policies to
fundamentally shape an organization’s shared values and norms. Through the
deliberate integration of diverse perspectives, organizations can cultivate a set of core
values that emphasize respect, equity, and collaboration [6]. This cultural shift is
marked by:

» The adoption of inclusive language and communication practices
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» The celebration of multicultural holidays and events
» The establishment of policies that support work-life balance across diverse
groups.

Such initiatives embed diversity into the fabric of the organizational culture,
ensuring that these values are reflected in everyday interactions and decision-making
processes. As a result, employees internalize these norms, which guides their
behavior and fosters a supportive and unified organizational environment.

Addressing and overcoming cultural barriers is another critical function of
effective diversity management, as organizations often face challenges related to
misunderstandings, stereotypes, or resistance to change. By implementing
comprehensive training programs and encouraging open dialogue, organizations can
dismantle these barriers and promote cross-cultural understanding. For example,
providing employees with opportunities to learn about each other’s customs and
communication styles can reduce conflict and build trust. Moreover, leaders who
model inclusive behaviors set a powerful precedent, motivating others to embrace
diversity and contribute to a harmonious workplace dynamic.

Leadership commitment and accountability are foundational to the success of
diversity initiatives within organizations. When leaders actively demonstrate a
genuine commitment to diversity management, it sets a powerful precedent for the
rest of the workforce and signals that inclusion is a core organizational value. This
commitment is often reinforced through accountability frameworks where leaders are
held responsible for measurable diversity goals, such as increasing representation of
underrepresented groups or fostering equitable workplace policies. In organizations
where leadership prioritizes accountability, there is a noticeable cultural shift—staff
feel valued, and the workplace becomes more inclusive as leaders model desired
behaviors and follow through on promises [3]. Such examples of visible commitment
and responsibility from the top not only foster trust but also encourage employees at
all levels to embrace diversity initiatives.

Inclusive leadership styles and behaviors are integral to the successful

implementation of diversity management strategies. Leaders who adopt inclusive

Conference proceedings 142



Technique and technology of the future October 2025

approaches are more likely to encourage open dialogue, respect differing
perspectives, and actively involve all employees in decision-making processes.
Research highlights that inclusive leadership positively influences innovative
behavior among employees, as it creates a sense of belonging and psychological
safety. Key characteristics of inclusive leaders include:

- Actively seeking input from diverse team members

- Demonstrating empathy and cultural intelligence

- Addressing unconscious bias and fostering equitable participation.

By embracing these behaviors, leaders not only enhance team dynamics but
also drive organizational outcomes by harnessing the full potential of their diverse
workforce.

Training and development for leaders play a crucial role in equipping them to
effectively manage diversity and foster an inclusive culture. Comprehensive training
programs help leaders recognize the value of diversity, understand the unique
strengths each individual brings, and develop skills to mitigate biases. These
initiatives are particularly beneficial in teaching leaders how to identify and leverage
the qualities of a diverse staff, ultimately supporting more effective teamwork and
better organizational performance. As leaders become more culturally competent
through ongoing education and development, they are better positioned to drive
sustainable change and promote a culture that values diversity at every level.

A robust diversity management strategy significantly enhances job satisfaction
and employee engagement by cultivating a positive and supportive workplace
environment. When organizations actively support diversity and inclusion, employees
are more likely to feel valued and respected, leading to increased morale and a deeper
sense of belonging. Furthermore, tailoring work policies and practices to
accommodate diverse lifestyles and backgrounds not only boosts satisfaction but also
encourages individuals to participate more fully in their roles. This heightened
engagement translates into greater productivity, lower turnover rates, and stronger
organizational commitment, allowing businesses to benefit from the full range of

their workforce’s talents [6]. As a result, employees become more invested in their
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work and are more likely to contribute their best efforts.

Effective diversity management also plays a pivotal role in reducing workplace
conflicts and mitigating biases by promoting understanding and respect among
employees. Implementing comprehensive diversity training and fostering open
communication channels help address stereotypes and misconceptions that can lead
to tension or disputes. In diverse teams, misunderstandings or unconscious biases can
sometimes escalate into conflicts; however, organizations that prioritize inclusion are
better equipped to resolve these issues swiftly and fairly. Consequently, such
proactive measures not only enhance harmony within the workplace but also create
an environment where all employees feel safe to express their perspectives.

Moreover, fostering diversity and inclusion significantly improves employee
collaboration and innovation by bringing together varied perspectives and problem-
solving approaches. When teams encompass individuals from different backgrounds,
they are more likely to generate creative solutions and adapt to changing market
demands. This diversity of thought encourages knowledge sharing and constructive
debate, which are essential ingredients for breakthrough innovations. Additionally,
inclusive work environments empower employees to take risks and propose novel
ideas, further fueling organizational growth and competitiveness. Through these
collaborative dynamics, organizations can harness the collective intelligence of their
workforce to drive sustained success.

Building effective multicultural teams is a cornerstone of successful diversity
management, as it enables organizations to draw from a wide array of cultural
perspectives, skills, and experiences. Research highlights that when diversity is
managed well, teams demonstrate higher levels of cohesion, behavioral integration,
and conflict management, which are essential for optimal group performance.
Effective multicultural teams benefit from enhanced synergy, allowing members to
combine their unique viewpoints and approaches to problem-solving. Key aspects of
building such teams include:

- Fostering a culture of mutual respect and inclusion

- Encouraging open dialogue and active listening
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- Providing training on cultural competence and awareness.

These practices help ensure that every team member feels valued, which in turn
leads to improved trust, collaboration, and productivity within multicultural groups.

Communication patterns and conflict resolution strategies are significantly
influenced by the presence of diversity within teams. Adapting communication styles
to accommodate cultural preferences not only promotes understanding but also
facilitates more effective discussions when conflicts arise[2]. For instance, some
cultures may value direct communication, while others might prefer a more indirect
or nuanced approach; acknowledging and respecting these differences can prevent
misunderstandings and reduce friction. Organizations can support diverse teams by
implementing:

- Training programs focused on intercultural communication

- Conflict resolution workshops tailored to multicultural environments

- Protocols for mediating disputes that consider cultural backgrounds.

Such initiatives create a supportive environment where team members are
equipped to navigate conflicts constructively, ultimately strengthening team
dynamics.

Leveraging diversity for creative problem-solving is a powerful outcome of
effective diversity management, as it enables organizations to capitalize on varied
perspectives to generate innovative solutions. Studies have shown that diverse teams
consistently report higher levels of creativity and innovation, attributing these
outcomes to the breadth of ideas and viewpoints available within the group. By
harnessing this diversity, organizations can:

- Approach challenges from multiple angles

- Identify unconventional solutions

- Drive continuous improvement and adaptability.

This dynamic not only benefits the organization in terms of problem-solving
capacity but also cultivates an environment where creative thinking is encouraged
and rewarded, further enhancing overall team performance.

The influence of diversity management on productivity and efficiency is
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increasingly recognized as organizations strive to optimize their workforce.
Companies that embrace diversity are often able to harness a broader range of skills,
perspectives, and experiences, which can lead to more innovative solutions and
improved problem-solving capabilities[4]. This dynamic environment encourages
employees to contribute unique ideas, thereby streamlining processes and eliminating
inefficiencies through creative collaboration. Furthermore, effective diversity
management can reduce misunderstandings and conflict, enabling teams to focus on
shared goals and enhancing overall productivity.

A growing body of research points to a positive correlation between diversity
and financial performance, underscoring the business case for inclusive practices.
Organizations with diverse leadership teams have been shown to outperform less
diverse counterparts, as multiple viewpoints can yield better strategic decisions and
mitigate risks. Financial metrics such as profitability, market share, and shareholder
value tend to improve when diversity is actively managed and integrated into core
business strategies. This financial advantage is often attributed to increased
innovation, adaptability, and the ability to better serve a diverse customer base (Table
1.):

Table 1 - Summary of the Effects of Diversity Management on Organizational

Performance

1. Productivity and | Percentage of employees who say they 83% Deloitte, 2021
Efficiency work more efficiently in diverse teams

Likelihood that heterogeneous teams are 6 times higher | Boston Consulting

innovative Group

Increase in productivity in organizations 12-20% -

with good inclusion practices
2. Financial Likelihood of above-average profits for +25% McKinsey,
Performance companies in the top quartile for gender Diversity Wins,

diversity 2020

Increase in profitability correlated with +36% -

ethnic diversity in executive teams

Return on equity (ROE) higher for +2.3 Credit Suisse, 2019

companies with clear diversity strategies percentage

points

3. Reputation and Percentage of candidates who prefer 76% Glassdoor, 2022
Employer Brand employers promoting diversity

Higher retention rate for companies +22% -

perceived as inclusive

Greater customer loyalty for brands +57% Harvard Business

considered “diverse” Review, 2019

Authoring
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Diversity management also significantly impacts an organization’s reputation
and employer branding, shaping how it is perceived both internally and externally.
Companies known for prioritizing diversity and inclusion are generally regarded as
progressive, attracting top talent who seek inclusive workplaces and enhancing
employee retention rates[6]. Moreover, a strong reputation for diversity can boost
customer loyalty and open doors to new markets, helping organizations to sustain a
competitive edge. As a result, diversity management is not only an ethical imperative
but also a strategic tool for building a positive brand image in the marketplace.

Crafting effective diversity policies is a foundational step for organizations
aiming to shape positive organizational behavior and foster inclusivity. These policies
must be thoughtfully designed to reflect the unique values and needs of the
organization while also promoting a culture of mutual respect and safety among
employees [5]. When policies are crafted with input from diverse stakeholders, they
are more likely to address the real challenges faced by employees and create an
environment where everyone feels valued. Key considerations in policy development
include clear definitions of diversity and inclusion, robust mechanisms for reporting
and addressing discrimination, and comprehensive training programs to raise
awareness. By embedding these elements, organizations can set the tone for a
workplace that not only tolerates but actively celebrates differences.

Monitoring and measuring the outcomes of diversity policies is crucial for
ensuring their effectiveness and identifying areas for improvement. Systematic
tracking allows organizations to assess whether diversity initiatives are translating
into tangible benefits, such as increased employee engagement, lower turnover, or
improved innovation. Regular assessment helps organizations remain accountable
and responsive to changing workforce dynamics. Essential steps in monitoring
include:

- Setting clear, measurable objectives for diversity initiatives

- Collecting and analyzing workforce demographic data

- Conducting regular employee surveys to gauge perceptions of inclusion

- Reviewing the impact of policies on key performance indicators.
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Through these practices, organizations can make data-driven decisions to refine
their diversity strategies and maximize their positive impact.

Legal and ethical considerations are integral to the successful implementation of
diversity management policies, as they ensure compliance with anti-discrimination
laws and reinforce the organization’s moral responsibilities. By aligning policies with
legal requirements, such as equal employment opportunity regulations, organizations
reduce the risk of litigation and foster trust among employees. Ethical considerations
go beyond compliance, encouraging organizations to address unconscious bias,
promote fair treatment, and uphold a standard of integrity. This commitment to both
legal and ethical standards not only protects the organization but also strengthens its
reputation as a responsible and inclusive employer.

One of the most significant barriers to effective diversity management in
organizations is resistance to change and the persistence of unconscious bias.
Employees and even leaders may be hesitant to shift away from established norms or
practices, perceiving diversity initiatives as a threat to their comfort zones or existing
power structures [7]. Unconscious biases—those automatic, deeply ingrained
stereotypes that influence behavior—can subtly undermine diversity efforts, even
when individuals consciously support inclusion. For example, a strong organizational
emphasis on person—organization fit may unintentionally favor candidates who
resemble the current workforce, thereby excluding diverse talent and perpetuating
homogeneity. Overcoming these obstacles requires consistent, organization-wide
education, clear communication about the benefits of diversity, and strong leadership
commitment to fostering an inclusive culture.

Another challenge is the prevalence of tokenism and superficial diversity efforts,
where organizations prioritize visible diversity over meaningful inclusion. Tokenism
occurs when minority employees are hired primarily to create the appearance of
diversity, without granting them genuine influence or integrating their perspectives
into decision-making processes. Superficial initiatives may include one-off diversity
trainings, PR campaigns, or the creation of diversity task forces without long-term

strategies or accountability measures. These actions can lead to skepticism among
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employees and external stakeholders, eroding trust and undermining the credibility of
diversity management programs [2]. To avoid these pitfalls, organizations must move
beyond symbolic gestures and invest in structures that support authentic participation,
advancement, and equity for all employees.

Managing generational and intersectional differences within a diverse workforce
presents its own unique set of challenges. Different generations may have distinct
values, communication styles, and expectations regarding work-life balance or career
development, which can lead to misunderstandings or conflict if not properly
addressed. Intersectionality — the overlapping of various social identities such as
race, gender, age, and sexual orientation—further complicates diversity management,
as employees may face multiple, intersecting forms of bias or discrimination.
Addressing these complexities requires tailored approaches that recognize and
respond to the nuanced needs of different groups, such as offering flexible work
arrangements, mentorship opportunities, and targeted employee resource groups. By
proactively managing these differences, organizations can foster a more cohesive and
innovative workforce.

For example, multinational corporations like Google, Johnson & Johnson, and
Accenture have set benchmarks for effective diversity management by integrating
diverse talent into their leadership pipelines and fostering inclusive work cultures.
For example, Google’s implementation of unconscious bias training and data-driven
diversity recruitment has led to increased representation of underrepresented groups
in technical and leadership roles, demonstrating how strategic initiatives can improve
both innovation and employee engagement. These organizations often report
enhanced creativity, broader skillsets, and a deeper understanding of global markets
as direct outcomes of their commitment to diversity.

An analysis of successful diversity management initiatives highlights several
crucial lessons for organizations seeking to replicate these outcomes. First, sustained
leadership commitment is essential, as it signals the importance of diversity values
throughout the organizational hierarchy. Additionally, the integration of diversity

strategies into core business objectives—rather than treating them as standalone
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projects—ensures that progress is measurable and meaningful. Notably, many
organizations have learned that fostering psychological safety and open
communication channels is critical for building trust among diverse teams, which in
turn boosts employee morale and commitment.

To ensure the longevity and impact of diversity management efforts, leading
organizations adhere to a set of best practices focused on sustainability. These
include: - Embedding diversity and inclusion goals into performance metrics and
accountability systems - Providing continuous education and training to mitigate
unconscious bias - Establishing feedback mechanisms that enable regular evaluation
and adjustment of diversity initiatives By institutionalizing these practices,
organizations create environments where diversity management is not a one-time
initiative but a continuous process that evolves with changing workforce
demographics and business needs. This approach helps sustain cultural
transformation and positions organizations to remain competitive in dynamic global
markets.

Summary and conclusions.

In conclusion, effective diversity management plays a crucial role in shaping
positive organizational behavior by fostering inclusive cultures, enhancing employee
engagement, and driving improved performance. Rooted in strong theoretical
foundations and supported by committed leadership, diversity initiatives influence
team dynamics and organizational norms, leading to more innovative and resilient
workplaces. While challenges such as resistance and superficial efforts remain,
successful case studies demonstrate that strategic policy development, ongoing
monitoring, and a genuine commitment to inclusion can overcome these barriers.
Ultimately, organizations that prioritize meaningful diversity management not only
enhance their internal environment but also strengthen their reputation and

competitiveness in the global marketplace.
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Abstract. The paper examines contemporary strategies for ensuring business resilience under
conditions of global uncertainty. It substantiates the transition from crisis response to systemic
strategic adaptability that integrates technological innovation, flexible management, investment in
human capital, and social responsibility. The study highlights the role of generative artificial
intelligence, digitalization, ESG approaches, client-centric business models, and cross-sector
partnerships in building resilient organizational systems. Global megatrends for 2025-2030 are
identified as key determinants of the emerging paradigm of economic development and business
resilience.

Keywords: business resilience, uncertainty, adaptive management, innovation model, ESG
strategy, artificial intelligence, partnerships, economic transformation.

CydacHa mobanbHa €KOHOMIKA BCTyNHIIA y (pa3y 3aTsKHOI TypOYyIeHTHOCTI, SIKY
BH3HAYAIOTh T€OMOMITUYHI KOH(IIKTH, TEXHOJIOTT4HI 3pYIICHHS, KIIMAaTUYH1 BUKJIUKH
Ta comiaibHi Tpanchopmaiii. 3a gmanumu Clarasys (2024), monan 70 % KepiBHUKIB
0i3HeCy BBaKarOTh CTIMKICTH (resilience) KIIOUOBUM UYMHHUKOM JIOBIOCTPOKOBOI
KOHKYPEHTOCITPOMOXKHOCTI1: «KEPIBHUKU O13HECY YCBIJIOMIIIOIOTH, 110 CTIHKICTh CTa€
HE MMPOCTO PEaKINE Ha KPU3Y, a CTPATErTYHOI0 3/IaTHICTIO OpraHi3allii MPOTUCTOSITH 1
3pocTaru y HemepenbadyBaHoMy cBiTi» [1]. HeBu3Ha4eHICTh cTae HE THMYaCOBHM

SBUIIIEM, & CTPYKTYPHUM €JI€MEHTOM O13HEC-CepeIOBUIIIA.

Conference proceedings 152



Technique and technology of the future October 2025

1. HoBa mapanurma CTiMKOCTI: BiJi aHTUKPU30BOTO pPearyBaHHS JI0 CTPATeTivyHOl
agantuBHOCTI. CTiMiKicTh Oi3Hecy OUIbIIE HE 3BOJUTHCS JO AHTHUKPHU30BOTO
pearyBaHHs. BoHa mnepeTBOPIOETHCS HAa CUCTEMHY BJIACTHBICTh Oprasizalii, o
MOEAHYE  THYYKICTh,  JWBEpCcH(IKAIIIO, nudpoBizaiito Ta  COIIAJbHY
BIIMOBIAATBHICTh. Y IIhOMY KOHTEKCTI BAXKJIMBOIO CTA€ KOHLEMINS <«JIMHAMIYHOI
piBHOBaru», sika Imepeadadae TMOCTIMHE OajaHCyBaHHS MK KOPOTKOCTPOKOBOIO
€(DEeKTUBHICTIO 1 JIOBFOCTPOKOBUMH IHBECTULISIMU Yy CTiMKicTh. Kommanii, m1o
PO3BUBAIOTH 1HHOBAIIIIHI €KOCHCTEMH, Yy CEpEIHbOCTPOKOBIN nepcnekTusi (1o 2030
p.) IEMOHCTPYIOTh TeMIH 3pocTaHHs BUIll Ha 20-25 % MOPIBHAHO 3 KOHKYPEHTaMH,
OpIEHTOBAaHUMH JIMIIIE HA OMTUMI3aIlii0 BUTpaT [5].

2. Texuonoriuna TpaHcdopmariisi Ta ponb redHeparuBHoro I, Onnum 13
TOJIOBHUX JpalBEpiB CTIMKOCTI € iHTerparis nudpoBux TexHoJOTiH. ['eHeparuBHUN
IMITYYHUH IHTEJICKT BIAKPHUBAE HOBI MOXKJIMBOCTI JJIS MIABHUIICHHS MPOAYKTHBHOCTI,
PO3pOOJICHHST KIIIEHTCHKOTO JOCBIAY W aHANITUKU pUHKY. 3a ganumu PwC (2025),
BrpoBakeHHs GenAl moxxe minsuiutu BBIT po3Bunenux kpain Ha 7 % g0 2030 p.
[7], onmHak BUMAarae IHBECTULId Yy KiOepOe3leKy, €TUYHE peryjoBaHHA U
MepeniaroToBky kaapiB. Jlns VYkpainu 1e o3Ha4ae HEOOXIIHICTh (hOpMyBaHHS
HaIllOHATFHOT TIOJNITUKK IU(PPOBOI KOMIIETEHTHOCTI Ta CTBOPEHHS YMOB JIsI
PO3BUTKY «EKOHOMIKH 3HAHB.

3. InHoBamiitH1 613HeC-Mo/IeN1 Ta KIIE€HTOIEHTpUYHICTh. KoMIaHii, ski 0a3yroTh
CBOi cTparerii Ha MIMOOKOMY pO3yMiHHI MOTpeO KIIE€HTa, JEMOHCTPYIOTh BHIIY
CTIAKICTh Y KpPH30BHX mepiogax. KiouoBHM NPUHIIMIIOM CTa€ THYYKICTh MOJACII
CTBOPEHHSI LIIHHOCTI. bi3HeC nepexoauTh Bijl BEPTUKAIBHUX CTPYKTYP 10 MEPEKEBUX
maargopM, MO JO3BOJAIOTH MIBUIKO aJalTyBaTUCSA N0 3MiH monuTy. KoHremris
«antifragile business» HaOyBae NPAKTUYHOTO BUMIPY: HIANPUEMCTBA HE JIUIIE
BUTPUMYIOTh CTPEC, @ i 3pOCTAIOTh M1 OT0 BILUIUBOM.

4. CTiiiK1 JaHIFOTH OCTa4YaHHs Ta «JIoKami3amisa 0e3 13omamiiy. [Toxii 2020-2024
pp. BUSBWJIM KPUTHYHY 3aJICKHICTh IMTOOAJBHHUX JIAHIIOTIB MOCTadaHHS. 3’ SBUBCS
HOBUM TpeHn - «glocalization» - moegHaHHS JIOKami3alii BUPOOHHUIITBA 3

oOaTbHUMHU MepekaMu 1HHoBarlii. bizHec-moaeni MailbyTHrOro 0a3yBaTUMYThCS
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Ha KOMOIHAIli KOPOTKHX TOCTauyajJbHUX MapIIPyTiB, HU(PPOBOTO MOHITOPUHTY
PU3MKIB Ta MapTHEPChKUX anbsHCIB. 3rigHo 3 Deloitte (2025), xommanii, 110
BIIPOBAJIWIIM aHAJITUKY peajbHOro 4dacy y supply chain, 3MeHmmiIM BTpaTu Bif
nepe6oiB Ha 30 % 1 CKOpOTUIIU CepeTHIN Yac BiAHOBICHHS 10 48 roauH [6].

5. ITuBectumii y JIIOACBKMM KamiTad 1 JiAepcTBO HOBOro Tumy. CTIHKICTb
oprasizalii HeMOXJInBa 0e3 CTIMKOCTI i toneit. PopMy€eThbCsl HOBHM THII JIiIEPCTBA -
«adaptive human leadership», mo noegHye emmnariio, HUPPOBY TIPaMOTHICTH 1
3[aTHICTh MpUUMaTH PIIIEHHS B YMOBaX HEMOBHOI iHQopmarii. 3a mporaozom World
Economic Forum (Future of Jobs 2025), no 2030 p. monaxg 40 % KoMmIeTeHIii
VOPABIIHIIB 3MIHATHCS, a TOJOBHMM aKTHUBOM KOMIIAHIA CTaHe KPEaTUBHICTH 1
3JIaTHICTH 10 MDKIUCIUIUIIHAPHOTO MUCIICHHS [4].

6. ESG Ta crilikuii po3BUTOK SIK CTpareriuHa pamka. ExonoriuHi, comiajibHi Ta
yrpasiiHcbki kputepii (ESG) craroTh sapoM KOpHopaTUBHUX cTpareriii. IHBecTtopu
Jiefal JacTimie OIIHIOIOTh O13Hec He Jiuiie 3a (pIHAaHCOBUMH TOKa3HUKaMH, a U 3a
BILIMBOM Ha JOBKUUIS Ta CycnuibecTBO. Y 2024 p. oOcar mobansHux ESG-inBecTUii
NEPEBULIUB 35 TPJH J0I]., IO CTAHOBUTH TPETUHY BCIX aKTHUBIB M1l YIPABIIHHM [8].
JUtst yKpalHCBKMX KOMIIAHIA 1€ BIJKPUBAE€ MOXJIMBICTH IHTErpyBaTH MPHUHLIMIIH
«3EJICHOTO TIEPEXOAy» Y BIAcHI Oi3HEC-MONEeNi, MiJBUIIYIOYA IXHIO CTIMKICTH 1
penyTariiiny BapTICTb.

7. VYopaBimiHHS pU3MKAMU: Bl PEaKTUBHOCTI N0 MporHozyBaHHsA. CydacHi
HIIXOMW 10 PU3UK-MEHEIKMEHTY O0a3yloThCsi Ha CIEHApHOMY MOJIETIOBAaHHI,
OPOTHO3HIA aHANMITUII W CHUCTEMI pPaHHBOrO monepemkeHHsa. [lommproerbes
koHneniiss Enterprise Resilience Framework, mo inTerpye pusuku ¢(iHaHCOBI,
omepariifHi, Kibep- Ta pemyTauiiiHi B €IUHY CHCTEMY VYIpPABIIHHI. AHaITHKA
BEIMKUX JaHUX 1 MallMHHE HABYAHHS JO3BOJISIOTH BHSBJISATH CJIa0Ki CHTHAIU Ta
CTBOPIOBAaTH KapTH PHU3UKIB y peajbHOMY 4Yacl, 110 1CTOTHO IMiJABUIILY€E 31aTHICTh 10
ajarrarnii.

8. Bigkputa xomaboparrisi Ta MepexeBi mapTHepcTBa. OMHUM 13 HAUTTOTYKHITITHX
THCTPYMEHTIB CTIHKOCTI cTae BiakpuTa cmiBmpans (open collaboration). Mepexkesi

aJbSHCH MDK OI3HECOM, HAyKOIO, YPSJIOM 1 TPOMJSHCHKHM CEKTOpOM (POpMYIOTH
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ecosystemic resilience. /[y perioHaabHOT €KOHOMIKH YKpPAiHH 1€ 03HAYa€ PO3BUTOK
IHHOBAIIMHUX KJIACTEPIB 1 KPOC-CEKTOPAIbHUX MAPTHEPCTB, IO CHPUSIIOTH OOMIHY
3HAHHSMH, CTBOPEHHIO CITUTBHUX MPOAYKTIB 1 MPOCYBAHHIO COIlIaJIbHUX IHHOBAITIH.

9. I'moGanbHl TpeHAM EKOHOMIYHOTO po3BUTKY 2025-2030 pp. AHaIITUKH
McKinsey (2025) mporHosyioTh, 10 HACTYIHI II'SITh POKIB BU3HAYATUMYTh I’ SITh
MEraTpeH/liB: JieMorpadiuHe cTapiHHS 1 Nepepo3Moall TPYAOBUX peECypciB; HUPPOBa
€KOHOMIKa Ta aBTOMAarTHh3allisl; CHEePreTUYHHI mMepexil 1 KIIMaTh4yHa ajanTallis;
reoeKOHOMIUHA (parMeHTallis; BIAHOBICHHS MICJIA BOEH 1 KpU3 4epe3 1HBECTHULi Y
BiIOyIOBY. YKpaiHa, IHTEIPYIOYHCh Y €BPOMEWCHKUI EKOHOMIYHMUA MPOCTIp, Mae
MOXJIMBICTh TIO€JHAaTH TEXHOJOIIYHE OHOBIIEHHS 3 MOJCIUII0 1HKIIFO3UBHOTO
3pOCTaHHsI, OPIEHTOBAHOTO Ha JIIOACHKUN MOTEHITIa.

BucnoBku. CrilikicTh 0i3HECY B YMOBaX HEBHM3HAYEHOCTI - I1€¢ HE OKPEMHUI
HaIpsIM yHPaBIIiHHA, a HOBa ()OPMa eKOHOMIYHOTO MHUCJIEHHs. [i CyTHICTh Monsrae B
MOEIHAHHI TEXHOJOTIYHUX 1HHOBAIIM, THYYKOTO YIpaBJIiHHS, MapTHEPCTBA i
colLllayIbHOI BIAMOBIAAIBHOCTI. bi3Hec-opranizaiii, sKi 1HTErpyrOTh LI HPHUHIIUIIH,
NEPETBOPIOIOTh PU3UKH HA PECYpPCH PO3BUTKY, a HEBU3HAUEHICTh - HA JIKEPETIO

CTpaTeriyHuX rnepenar.
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Anomauin. B pobomi docniddceno Mmomusayito i cmumyi08anHs NPAYi6HUKIE sIK 3aX00U, U0
peanizyiomocsi 05l 3A1YYeHHs | YMPUMAHHA NPAYIGHUKI8 HA NIONPUEMCMBAX 8 YMOBAX Hecmayi
JHOOCbKUX pecypciB, BUKIUKAHUX BOEHHUMU OiamMu Ha mepumopii YKpainu ma nompebOye
PO3POONEHH HOBUX MEMOOUK OYIHIOBAHHS NHOOCLKUX DPecypcCis, a maxodic )y upoOieHHI Oi€8Ux
IHCMpPYMeHmie MamepianbHol ma HemMamepianbHoi MOMUeayii ma CmuMya08aHHsL.

Mema — Hnadamu o6Ipynmosani nponosuyii wo0o OYiHIBAHHA | NOOAILWOI PO3POOKU
MOMUBAYIUHUX MEXAHIZMI8 3ANYYeHHSI | YMPUMAHHS JHOOCbKUX pecypcié Ha NIONPUEMCMBAX Y
B0EHHUX MA NOBOEHHUX YMOBAX.

IIpononyemucs gukopucmogysamu nepconighixosanuti nioxio 00 nio8uUeHHs: 3a0080J1eHOCHI
NPAayiBHUKIB, AKUL NOJACAE 8 THOUBIOYATbHOMY BUSHAYEHHI NePeBadCHUX, HAUOLIbW BANCIUBUX OIS
npayieHuKa Momueie npayi, SUKOPUCMAHHS GIONOBIOHOI YUM MOMUBAM CUCEMU CMUMYTIE md
CMBOpeHHs 8I0N0BIOHUX YMOB NPAyi.

O6rpyHmo6ano  6UKOPUCMAHHA — MAKUX HCMpyMenmu, AK Ooniamu, Haobaéku 3a
eKCmpeManvli IHmMenekmyaivbHi 3yCuiis ma KpeamusHe MUCTIeHHS, THOUBIOYAIbHI CIMUMYTIOYE
suUnIamu.

Jloseoerno OoyinbHicmb 3aCMOCYB8AHHA BIOOMUX 68 VKPAIHCObKIU — NpaKmuyi Cmumynie:
8UHA20PO0OA 3a BUCTY2Y POKIG, MamepiaibHa 00NomMo2a, npemii 3a pe3yibmamamu pobomu 3a pikx,
npemii 3a payionanizamopcsvKi nNPono3uyi.

Knrouosi cnoea: nio0ceki pecypcu nioOnpuemcms, OYIHIOBAHHS JIHOOCLKUX pecypcis,
MOMUBAYIUHT MEXAHIZMU, THCMPYMEHMA CIMUMYTI08AHHS,

Abstract. This paper examines employee motivation and stimulation as measures
implemented to attract and retain personnel at enterprises operating under human resource
shortages caused by the military actions in Ukraine. This context necessitates the development of
new human resource assessment methodologies and the creation of effective tools for both material
and non-material motivation and stimulation.

The aim of this work is to provide substantiated recommendations for the assessment and
subsequent development of motivational mechanisms for attracting and retaining human resources
at enterprises during wartime and post-war periods.

The study proposes a personalized approach to enhancing employee satisfaction. This
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approach entails the individual identification of an employee's predominant and most significant
work motives, the implementation of a corresponding system of stimuli, and the creation of
appropriate working conditions.

The use of the following tools is substantiated. supplementary payments, bonuses for extreme
intellectual effort and creative thinking, and individual incentive payments. Furthermore, the
expediency of applying incentives established in Ukrainian practice is demonstrated, including:
longevity awards, financial assistance, annual performance bonuses, and bonuses for
rationalization proposals.

Keywords: enterprise human resources, human resource assessment, motivational
mechanisms, stimulation tools.

Berym.

CucreMa MOTHBAIIIl Ta CTUMYJIIOBAHHS, 10 0a3yeThCs HAa KOMIUICKCHIN OITIHII
JIOJICBKUX PECypciB, J03BOJIIE BHUPIIIUTA HU3KY BaXKIMBUX 3aBJIaHb: BUSBUTH
CTyHiHb NMpodeciiiHOi BIAMOBITHOCTI KaHUaTa BUMOTaM 0 BUKOHAHHS KOHKPETHUX
TPYIOBUX (YHKIIM, po3paxyBaTH CHIBBIIHOLIEHHS «BUTPATH-PE3YyJbTAT Mpaii»
OKPEMOro MpaliBHUKA, 31ICTABUTU TPYAOBI BUTPATH PI3HUX MPAIIBHUKIB Y KOJIEKTUBI
Ta BUSBHTH TPUYMHM, M0 BIUIMBAIOTH HA CYTTEBI BIIXWICHHS Yy ITOKa3HUKAX,
BUOyAyBaTH ONTHUMAJIbHUN MEXaHI3M MOTHBAIlli Ta CTUMYJIOBAHHS, BU3HAYHUTH
KpuUTepii OMIHKKA €(PEKTUBHOCTI MOTHBAIIHHOTO Ta CTUMYJIIOIOYOT0 1HCTPYMEHTAPIIO.

Ha mux migcraBax y migmpuemMcTBa (QOpMYyeEThCs O0'€KTHBHA TOoTpeda y
BJIOCKOHAJICHH] ICHYIOUMX Ta PO3POOJICHHS HOBUX METOAMK OI[IHIOBAHHS JIFOJICHKUX
pecypciB, a TakoX Yy BHUPOOJICHHI J1€BHX 1HCTPYMEHTIB MaTepialbHOI Ta
HeMaTepialbHOT MOTHUBAIIll Ta CTUMYJIIOBAHHS, IIPU TOMY, 110 ICHYIOYl 1THCTPYMEHTHU
MOTHBaLlli Ta CTUMYJIOBAaHHS HE T[OBHOIO MIPOIO 33J0BOJBHAIOTH MOTPEOy
MIIIPUEMCTB B YMOBaX MICISIBOEHHOTO BiJTHOBJIEHHSI.

Mema — nHamatu OOTpYHTOBaHI1 MPOIMO3UIlII 00 OI[IHIOBAHHS 1 MOAAIBIIOL
PO3pOOKH MOTHBALIITHUX MEXaH13MIB 3aIy4€HHs 1 yTPUMAHHS JIFOJICHKUX PECYPCIB Ha
MIIMPUEMCTBAX Y BOEHHUX Ta MTOBOEHHUX YMOBAX.

B ocHOBI MoTHBamii JIOACBKUX PECYpCiB MIAMPHUEMCTBA MPOMOHYETHCS
BUKOPUCTOBYBAaTH MEPCOHI(BIKOBaHUK (IHAWBIAYaIbHUM) MiAXIA 10 ITiJIBHIICHHS
3aJIOBOJICHOCTI TIPAIlIBHUKIB, SKUH TONSITa€e B 1HAWBIAyaJbHOMY BH3HAYEHHI
MepeBAXHUX, HAMOUIBII BAXJIMBUX JUIS TpalliBHUKAa MOTHBIB Mparli, BAKOPUCTAHHS
BIIMOBIAHOT ITUM MOTHUBAM CHCTEMH CTHMYJIIB, CTBOPEHHS BIJMOBIIHUX YMOB IIpalil,

0 copsiMoBaH1 Ha (OpMyBaHHS CTIMNKOI MOTHBAIlli TMpalliBHUKA 10 HAWMKpaIIoro
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BUKOHAHHS 3aBJIaHb IT1IMPUEMCTBA.

Ha mingcraBi iHdopmarliii moa0 OIIHKA CHUCTEMH MOTHBAIl CIIiJ MHiaOupaTH
Hallp CTUMYIIIB JUIs 1HAWBIAYaJlbHOTO TMpalliBHUKA MianpueMcta. [lpu Beaukiid
KUIBKOCT1 TMEpCOHaly MiAldIp CTUMYJIB 3IIACHIOETHCS ISl «AJlpa» MEPCOHATY
(6nmu3bko 25% nepconaiy). HaGip cTuMyJ1iB BBaKA€ThCSl HAUOUIBIIT €(pEKTUBHUM MPU
MaKCHUMaJIbHOMY TIO€JHAHHI pI3HUX HAOOpIB IHTEpeciB, MOTped Ta MOTHBIB Ta
€JIEMEHTIB Ha0Opy CTUMYJIIB.

Y xoml peami3amii TakKoro MeXaHi3My MOXYTb OyTH BHKOPHCTaHI Taki
IHCTPYMEHTH, K JIOTUIATH, HAT0ABKHA 32 €KCTPEMAJIbHI 1HTEIEKTYalbHI 3YCHUJUIS Ta
KpeaTWBHE MHCIICHHS, a TAKOX 1HAWBIAYalbHI CTUMYJIIOIOUI BUILIATH.

BBaxkaemMo onTUMarbHUM 3aCTOCOBYBAaTH BIJIOMI B YKpAiHCBKIA  MPaKTHIl
CTUMYJIM: BHHAropoja 3a BHUCIYTYy pOKIB, MaTepiajJibHa JI0MoMora, IpeMii 3a
pe3yibTaramMu poOOTH 3a PiK, MpeMii 3a palioHali3aTopCchki mporno3uilii. OcTaHHs
CIIpUSIE CTBOPEHHIO Y KOJEKTHBI TBOPUOi OOCTAHOBKH, 301IBIIECHHIO 3aIliKaBICHOCTI
MEPCOHAITY Y MOIIYKY Halle(DEeKTUBHIIINX BUPOOHUYMUX PILIIEHb.

MoTuBaniiauii  MexaHi3M  Ma€  MICTUTH  €JIEMEHTH  HeMaTepialibHOTrO
CTUMYJIFOBaHHS, 30KpeMa MpPOrpaMH YIPaBIIHHS JILJIOBOKO Kap'eporo Ta BHYTPILIHBO-
OpraHizamiifHoro HaBYaHHSM, 110 CIPSIMOBaHI Ha 3aJ0BOJICHHS MOTPeO MepCcCoHaIy B
CaMOBJIOCKOHAJICHH1, TpodeciiiHoMy Ta KBamidikaiiiHoMmy 3pocranHi. Hanexna
KOpPIOpaTMBHA KyJbTypa Ta HeMmaTepiaibHi CTUMYJIU Jal0Th  MOKJIUBICTD
M1JBHUIICHHS 3TYYEHOCTI 1 JTOSUTBHOCTI IEPCOHATY Ta MPOTYKTUBHOCTI Mparii.

BucHoBkwu.

B po0oTi nociikeHo MOTHBAITIIO 1 CTUMYJIFOBaHHS MPaIliBHUKIB K 3aXO0H, 110
peani3yroTbes s 3aJIy4eHHs 1 yTPUMaHHS MPalliBHUKIB HA TIANPUEMCTBAX B YMOBax
HEecTayl JI0JChKUX PECYpCIB, BUKIIMKAHUX BOEHHUMHU J1SIMU Ha TEPUTOpPIi YKpaiHu Ta
notpedye po3poOIeHHS HOBUX METOAMK OLIIHIOBAHHS JIOACHKUX PECypCiB, a TAKOXK Y
BUPOOJIEHHI JI€BUX 1HCTPYMEHTIB MaTepiaJbHOI Ta HeMaTepialibHOI MOTHBAIlii Ta
CTUMYJTFOBAHHS.

[IponoHYy€EThCS BUKOPHUCTOBYBATH TEPCOHI(PIKOBAHUHN IMAXIM JO ITiABUIICHHS

32/I0BOJICHOCT1 TIpaIliBHUKIB, SKUH TMOJiArae B 1HAUBIAyaJbHOMY BH3HAYEHHI
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MEepPEeBAXKHUX, HAWOLIBIN BaXKJIMBHUX IS TIpAIliBHUKA MOTHUBIB TIpalli, BAKOPUCTAHHS
BIIMOBIAHOT IIMM MOTHBaM CHCTEMH CTHMYJIB Ta CTBOPEHHS BIJIOBIIHMX yMOB
Tparti.

OOrpyHTOBaHO BHUKOPUCTAHHS TaKWX IHCTPYMEHTIB: JOIUIaTH, HaaA0aBKU 3a
eKCTpeMasbHl 1HTEJIEKTYaldbHI 3yCHJUJI Ta KpEaTUBHE MHMCICHHS, 1HAWBITyallbHI
CTUMYJIIOIOY1 BUILJIATH.

JloBe1eHO MOUUIBHICTh 3aCTOCYBaHHS BIAOMHUX B YKPAiHCBKI — MHpaKTHI
CTHUMYJIB: BHMHAropoja 3a BHCIYTY pOKIB, MarepiajJibHa [IOMOMOra, Mpemii 3a

pe3ynbTaTaMu poOOTH 3a PiK, MPeMii 3a palioHaIi3aTOPChKi MPOTO3HIIIi.

Te3u niocomoenerno 6 pamkax H/[P Incmumymy ekoHOMIKU RPOMUCIO80CMI

HAH Vkpainu « Oyintosanns 1r00CoKux pecypcie nionpuemcmas y H0BOEHHOM)

giomeopenni ekonomiku Ykpainuy Ne /[P 0124U003636.

CrarTtio Hanicnano: 23.10.2025 p.
© bproxosenbka H.1O.
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COMMUNICATION PRACTICES OF PREMIER HOTEL PALAZZO AS A

TOOL OF TERRITORIAL BRANDING

KOMYHIKAIIMHI MPAKTAUKH PREMIER HOTEL PALAZZO SIK IHCTPYMEHT
TEPUTOPIAJIBHOT'O BPEHAUHIY
Moroz S.E./ Mopo3 C.E.
c.p.s., as.prof. / k.neo.u., 0oy.
ORCID: 0000-0001-7180-3060
Kalashnyk O.V./ Kanamuuk O.B.
c.t.s., as.prof. / k.m.u., ooy.
ORCID: 0000-0001-9281-2564
Poltava State Agrarian University, Poltava, Skovorody 1/3, 36003
Tlonmascwvkuti depacasnuii acpaprutl ynisepcumem, Ilonmasa, Cxosopoou 1/3, 36003

Anomauia. Y cmammi po3zensanymo KomyHikayiuni npakmuxu comenio Premier Hotel Palazzo
AK  eghekmueHull iHcmpymenm mepumopianvhoeo Openounzy Ilonmaswunu. Iloxazano, sk
NOEOHAHHS JIOKAILHO20 KOJIOpUmMYy, KVIAbMYpHOI CRAOWUHU MA ABMEeHMUYHOI 20CMUHHOCMI 3
2N00ATbHUMU CIAHOAPMAMU CePBICY CNPUAE hOPMYBAHHIO YHIKANLHO20 iMiOxcy comento. Ocobaugy
yeazy npuoiieHo poai nepcoHany K HOCIig Micyesoi Kyibmypu, aKi uepe3 npoghecitine CRiiKy8aHHs,
ecmemuxy npocmopy, 2acCmMpOHOMIYHI Mpaouyii ma cepsic CMEoprMb eMOYIUHUL 38 30K MIdC
eocmem i mepumopicro. Taka cmpamezis KOMYHIKAYII NiOCUTIOE MYPUCTMUYHY NPUBAOIUBICID
Ilonmasu, possusae KyrbmypHuii Openo Mmicma U CHpUAE CMAIOMYy PO3GUMKY IHOYCMPIi
COCMUHHOCI.

Kniouogi cnosa: noxkanvHull Ko1opum, KOMYHIKAYItHI NPAKmMuKy, 2omenvHuil 0iznec, Premier
Hotel Palazzo, kynemypna idenmuunicmo, Ilonmasa, cepgic, Openo eocmuHHOCMI, CMATUL
PO3BUMOK.

Abstract. The article examines the communication practices of the Premier Hotel Palazzo as
an effective tool for the territorial branding of the Poltava region. It demonstrates how the
combination of local color, cultural heritage, and authentic hospitality with global service
standards contributes to the formation of the hotel’s unique image. Special attention is paid to the
role of the staff as carriers of local culture, who, through professional communication, spatial
aesthetics, gastronomic traditions, and service, create an emotional connection between the guest
and the destination. This communication strategy enhances Poltava’s tourist attractiveness,
strengthens the city’s cultural brand, and promotes the sustainable development of the hospitality
industry.

Key words: local color, communication practices, hotel business, Premier Hotel Palazzo,
cultural identity, Poltava, service, hospitality brand, sustainable development.

Beryn. CywacHa 1HIyCTpisi TOCTMHHOCTI B YKpaiHI NEpEeKHUBAE TIIHOOKY
TpaHcopmailito, 3yMOBJIEHY BIHHOIO, sIKa CTajla HE JUIIE BUIPOOYBAHHSM IS
0i3Hecy, a ¥ KaTajdi3aTopoM HOBHUX MITXOMIB JO CTIHKOCTI, B3a€EMOJii 3 MICI[EBUMH
CHIJTLHOTAMHM Ta IEPEOCMHUCIICHHS POJIi TOTEIIB Y COMIOKYITYPHOMY CEPEIOBHII. Y
[IUX YMOBax JIOKQJIbHHUI KOJOPUT IMOCTYIOBO TEPETBOPIOETHCS 3 JEKOPATUBHOTO

eJIeMEeHTa OpEHJly Ha CTpATeriyHuil pecypc, IO MOEJHYE E€KOHOMIYHY aJamnTalliio,
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KyJIbTYpHY 1IEHTUYHICTh 1 COIlialIbHY COJIJApHICTh. [[sl cy4acHOro TOTEIhHOTO
Oi3Hecy IIe O3Hauda€ BIJAMOBY BiJ BY3bKOI CTaHIapTHU3allli CEpBICY HAa KOPUCTH
riOpuaHUX MOJENeH OpeHIuHTY, Yy MeXax SKUX TJI00allbHI HOPMH  SIKOCTI
CHIBICHYIOTb 3 PEriOHaJIbHOIO AaBTEHTHUYHICTIO, YTBOPIOIOYM HOBY (opmy
napTHEpCTBa MK 013HECOM 1 TEPUTOPIELO.

OCHOBHUII TEKCT

Premier Hotel Palazzo y IlonTaBi € sickpaBuM npukiagoM Takoi mozeni [1].
[IpencraBauk ykpaincbkoi mepexi Premier Hotels and Resorts [2], monTaBchkwmii
roTelb BTUIIOE 17€I0 TapMOHIMHOTO TIOEJHAHHS YHIBEpCAIbHUX CTaHIApTIB
00CITyroByBaHHA 3 KYJIbTYpPHUM KOJIOM pErioHY, SKHH Mae TJIHOOKE 1CTOPUYHE
KopiHHsA. Po3ramoBanuii y camomy cepiii Micra, y OyniBm kiHig XIX cromiTTs,
Palazzo cTBOproe o0coONMMBHI TIPOCTIp, J€ apXIiTEKTypHa €CTETHKA, ICTOpUYHA
nam’siTb 1 cydyacHUU KOMDOPT MOEAHYIOThCS B €auHe Iie. Takuil cuHte3 Qopmye
HEMOBTOPHY aTMoc(epy 1 TeEpeTBOPIOE TOTENh Ha CHMBOJ  KYJIBTYPHOI
CHAJAKOEMHOCTI, IKUi BigoOpaxae nyx IlonTaBu, BiIOMOI SIK OCEPENOK YKPAiHCHKOIO
0apoko.

BaxnBoio CkJ1a0BOI0 TOTEIbHOI KOHIEMIT € KOMYHIKaI[liHa MOJIITUKA, 1110
3a0e3mnedye cTaji 3B’ SI3KH MiXK TOTEIEeM, MICIIEBOIO TPOMaIo0 Ta TocTsamu. [lepconan
Premier Hotel Palazzo ne oOmexyeThcsi QyHKIIIMH OOCITYyrOBYBaHHS, & BUKOHYE
pOJIb KYJIBTYPHUX TOCEPEIHHUKIB, SKI 3HAHOMIIATH BiABIIyBadiB 13 JIITEPATyPHUMH,
XYIOXXKHIMH, MY3UYHUMH, TACTPOHOMIYHMUMH Ta ICTOPUYHUMHU OCOOJIHUBOCTIMHU
[TontaBu. CHuikyBaHHS NpPO KOJEKIIIO 3 TMOHAJ TPbOXCOT I ATIECATH TroOeNeHIB
py4HOi poOOTH, ICTOPIi MPO BUJATHUX MiSYIB Kpar YW JIETEHAM CTaporo Micra
CTBOPIOIOTh Y TOCTE€H BIAYYTTS MPUYETHOCTI [0 PETIOHANBHOI KyJIbTYpH. Y
pe3ynbTaTli 3BMYAiHA KOMYHIKAIisl TEPETBOPIOETHCS HA €JIEMEHT KYyJIbTYpPHOIO
JAJIOTy, SIKWM 3MII[HIOE €EMOIIMHUM 3B’ SI30K MK TOCTEM 1 TEPUTOPIEIO, CTUMYJIIOIOUU
PO3BUTOK BHYTPIIIHHOTO TYypWU3My Ta TMOTJHUONIOIOYNM 3HAHHS TIPO YKPATHCBKY
CHaLIUHY.

He w™eHm 3Hauymoro dyacTuHOW OpenaoBoi crpaterii Palazzo € iioro

racTpOHOMIYHA KOHIIEIMIIisl, 3aCHOBaHA Ha BUKOPUCTaHHI MICIEBUX (DepMepChKUX
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MPOIYKTIB 1 TPAAUIIIHHUX PEIENTIB y Cy4aCHOMY BHUKOHaHHI. ['ainyIiku 3 BUIIHIMU,
OYHIUKH, KyTs a00 BapeHUKU 3 CHUPOM IOJAIOTHCS HE JIMILIE SK TaCTPOHOMIYHMN
JIOCBIJI, aJie¢ 1 K KYJbTYPHUM CHUMBOJI, IO BIATBOPIOE 3B’S30K MOKOJIIHL 1 CMaKiB
[TontaBmuuau. Y 1bOMYy CEHCI TOTellb CTA€ CBOEPIIHUM IOCEPEIHUKOM MIX
MICLEBUMH BUPOOHMKAMHU Ta CIIOXKMBAYaMU, MIITPUMYIOUH PETIOHAIBHY €KOHOMIKY
i omHouacHO (GOPMYIOYM «CMAaKOBY 1JEHTUYHICTBHY JECTHHAIll. TakuM dYUHOM,
Premier Hotel Palazzo BukoHye He mnuiie KoMmepiiiiHy, a il COLaNbHO-KYJIbTYpHY
GYHKIII0, COPUSIOUM  LUPKYJALII  JOKAJIbHHUX  pecypciB 1 30epekeHHI0
HeMaTepiaabHOI KyJIbTYpPHOI CIIaIINHU.

Oco06nuBOro 3HauYeHHS TaKi KOMYHIKalllifHI TPaKTUKH HaOyBaloTh T 4Yac
BiiiHM. B yMOBax HEBM3HAYEHOCTI TOTEJIBHHM MPOCTIp CTA€ HE JMIIE MICIEM
MPOKMBAaHHS, aje W Oe3MeYHHM CEepeOBHINEM, Y SKOMY BiJBiAyBaul 3HaXOISTh
MICUXOJIOTIYHY PIBHOBAry Ta BiM4yTTs nmiaTpuMku. Premier Hotel Palazzo nmo3umionye
cebe sIK «OCTpiBELlb IOBIPU», /1€ KOKEH €JIEMEHT CEPBICY CIPSIMOBAaHUMN HA CTBOPEHHS
atMochepu NOAIHOCTI Ta TypOotu. IlepcoHan BiTae rocreil MoiMeHHO, MPOMOHYE
Haroi Ha OCHOBI JIOKaJIbHUX TPaB, a CIUIKYBaHHS Ha0yBae (HOpMU MIUPOTO I1AJIOTY, Y
AKOMY TEXHIYHA JOCKOHAIICTh MOEJHYETHhCS 3 emmariero. Takl MpakTHUKA MaroTh
TEepaneBTUYHUN €(EKT, OCKUIbKH CHpUsIOTh (HOPMYBAHHIO BIiMUyTTs O€3MEKH Ta
€MOIIIITHOT CTIMKOCTI, [0 OCOOMBO BAYKJIMBO JJIsi BHYTPIITHIX TYPUCTIB, BOJOHTEPIB
1 BUMYIIICHUX TTEPECEIICHIIIB.

Posrnsmaroun micito Premier Hotel Palazzo y mmpmioMy KOHTEKCTi, HOTO
TUSTIBHICTH MOYKHA 1HTEPIIPETYBATU SIK MOJACIH e(DEKTUBHOT B3a€MO/I1i CTEHKXOJAEPIB
TEPUTOPIATLHOTO PO3BUTKY. ['OTenh cTa€ dYacTHHOK OaratopiBHEBOI CHCTEMU
NapTHEPCTBA, Yy SKIM TMOEIHYIOTCA I1HTEPECH TYPHUCTIB, MICIEBOI TI'pOMaju,
MpaliBHUKIB 1 opraHiB Biaau. [{is rocrell BaXXJIMBUMHU € SIKICTh CEPBICY Ta KOMQOPT,
IUIsl TPOMAJIM — MIATPUMKA €KOHOMIYHOI aKTUBHOCT1 M MOMyJIsipU3anisi perioHagbHol
KYJIbTYpH, I TIEPCOHAYy — MOXJIHMBOCTI Tpo(deciiiHOro po3BUTKY Ta CTallibHA
3aMHSATICTB, a IS Biaau — (opmyBaHHS TO3UTUBHOTO iMiTKy [lonraBmman. Taka
B3a€EMOJIIS JIEMOHCTPYE, IO TOTENlb MOXe OyTH He nuile Oi3HecC-CTPYKTyporw, a i

COITIaJIbHUM IMapTHEPOM TEPHUTOPIi, SKUM CIpus€e i KyJIbTYPHOMY ¥ €KOHOMIYHOMY
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BIIpOKeHHIO. Pasom 3 TuM, peanizallis moaiOHOI MOJieIi He 1mo30aBjcHa BUKIIUKIB.
Cepen HUX 0COOJIMBO TOMITHUMH € KaApOBI poTalli, mnorpedba B MiArOTOBIII
MYJIbTUKYJBTYPHOTO TIEPCOHATY, MOIIYK 0ajgaHcy Mik MpodeciiiHo JUCTAHINIED Ta
HIMPICTIO CIUIKYBAaHHS, @ TAKOXX HEOOXIAHICTh 30€pexeHHsI BUCOKUX CTaHIAPTIB 3a
yMOB oOMexxeHux (inancoBux pecypciB. Y Premier Hotel Palazzo ui mpoGnemu
BUPIIIYIOTBCSA Y€pPEe3 CHUCTEMHHMH MiAXiJ, SIKAHA OXOIUTIOE JIII0 €TUYHOrO KOAEKCY,
HaBYaJIbHI TPEHIHIU 3 KYJIbTYPHOI KOMIIETEHTHOCT1, MOHITOPUHT BIATYKIB TOCTEH Ha
MDKHApOJHUX MaTdopMax 1 BHYTPIIIHIO MOTHBAIIHY MporpaMy, COpsIMOBaHY Ha
MIATPUMKY AKOCTI KomyHikamii. [lpamiBHuUKHM, SKi JAEMOHCTPYIOTh HAWBHIII
MOKA3HUKW 3aJ0BOJICHOCTI T'OCTEH, OTPUMYIOTH CTaTyc ambacaaopiB OpeHay, IO
MJBUIILY€E 3ATYYEHICTh IEPCOHANTY Ta (POpMy€ BIIUYTTS CHUIBHOL MiCii.

VY HaykoBomy rutaHi eHoMmeH ribpuaHoro Openaunry Premier Hotel Palazzo
MOXe OyTH OCMHUCICHMM Kpi3b MPU3MYy KOHIICMIlI TJIoKasi3alli, sika mepeadadae
MOEAHAHHS TJ100aJbHUX 1 JIOKAIBHUX MPAKTUK y Mexax ojHiei cuctemu [3]. 3
MO3UIIA OpeHJ-MEHEDKMEHTY 1€ O3Hauae (QopMyBaHHsA OpeHIy, sSKUU 30epirae
MDKHApOJHY BII3HABaHICTh, aji€ BOJHOYAC HAMOBHIOETHCS MICLIEBUMHU CMUCIAMHU.
Mu noromxyemocs 13 K. Keller, sixuii y cBoiii koHuenmii «Customer-Based Brand
Equity» nHaromomrye, MmO JOSJIBHICTh CHOXHBada (OPMYEThCS HE JIMIIE Yepes
CTaHJIapTH SKOCTI, ajie ¥ 4Yepe3 eMOliiH1 acomialii, ski Bukiaukae OpeHn [4]. Ha
Hally JIyMKY, caMe IIed TpUHIMN JISKUTh B OCHOBI Mojeni Palazzo, ne koxkHa
B3a€EMO/III 3 TOCTEM MOKJIMKAaHAa CTBOPIOBATH €MOLIMHO HACHYEHWH JOCBij, W10
3MIITHIOE JOBIPY W CTUMYJIFOE TTIOBTOPHI BI3UTH.

JlocikeHHsT B Taly3i CepBICHOTO MEHEKMEHTY aKIIEHTYIOTh yBary Ha TOMY,
M0 SKICTh OOCITYrOoBYBaHHS € pe3ylbTaToM He Juile (QyHKIIOHAIBHUX
XapaKTEPUCTHUK, @ i MI>KOCOOMCTICHOI KOMYHIKaIii [5]. 3 1i€i TOUKU 30py cTpaTeris
Palazzo BimoOpakae cydacHy TEHACHIIIIO TIEPEXOAy B TpaH3aKIIHHUX [0
PEISIIIINHUX MOJIENIEH CepBICY, YV SIKUX KIIOYOBY POJIb BiFIrpae emmaTiiiHa B3aeMOJis
3 TOCTEM.

HaykoBiii 3BepTaioTh yBary Ha Te, 1[0 y MEpPIOAU KpU3, TaKUX, SK MMaHJIEMis

COVID-19, mignpueMcTBa TypUCTUYHOI Taiy3i, SKi JEMOHCTPYIOTh JIIOASHICTH 1
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aJIanTUBHICTh, WIBUAIIC BITHOBIIOIOTH JOBIPY KIIEHTIB [6], MO MIATBEPIKYE
JOIIBHICTh TIOPUIHUX KOMYHIKAIlIMHUX CcTparerii. He MeHIm BaxJIMBUM €
KyJIbTYpHUN acnekT Takoro mporecy. M Sigala, gocnipkyroud BIUIMB MaHJeMii Ha
TypU3M, MiAKPECTIOE, M0 aBTEHTUYHICTh 1 JIOKAJIBHUN KOHTEKCT CTalW OIHUMH 3
rOJIOBHUX YWHHHUKIB BIIHOBJIEHHS TYpPUCTHUYHOI aKTUBHOCTI [7].

s Ykpainu KyJIbTYpPHUN 1 COI[IaIbHUNA aCMEKTH MalTh OCOOJMBE 3HAYCHHS,
aJ)kKe B YMOBax BIMHM BHYTPILIHINA TYpU3M CTaB HE JIMILIE EKOHOMIYHOIO KaTeropiero,
a ¥ ¢popMmoro comimapHOCTi ykpainiiB. Ha moyarky moBHOMacmitabHOI BitHN y 2022
poui rorens Palazzo BusBMB ce0e aKTMBHMM YYaCHHKOM TyMaHITapHOI Micii,
3a0e3MeYnBIIM TPOKUBAHHS 1 Xap4yyBaHHS BHYTPINIHBO MEPEMINIEHUM ocobamu 3
XapkoBa, MukosaeBa Ta IHIIUX YKPAiHCBKUX MICT, SIKI ONIMHUIIUCS Y 30H1 aKTUBHUX
BoeHHUX A1l [8]. Lls corianbHa pojb roTeNo cTajda BaXKIMBOI CKIAIOBOIO HOro
TUSTBHOCTI B YMOBaX BIMHHM Ta MOCWJIMJIA MOTO IMIK SK BIAMOBIAAIBHOTO Oi3HECY,
[0 3JaTHUM MIATH B KPU30BUX yMOBaxX 1 MIATPUMYBATH cCycniiabCTBO. IIpukian
Premier Hotel Palazzo nemoncTpye, mo came yepe3 KOMYHIKalil0 Ta JIOJSHICTb
MO>KHa CTBOPIOBATH MPOCTIP AOBIPH, Y SIKOMY NOEIHYIOTbCA NPO(ECIHHICTD, €TUKA I
rJIMO0KE PO3YMIHHS KyJIbTYPHOI'O Ta COLIAIBHOTO CEPEAOBHILA.

3 METOJI0JIOTIYHOI TOUKH 30Dy, aHali3 KOMYHIKAIlIMHUX MPAKTUK y TOTEIHHOMY
OpeHAMHTY MOTpeOy€e IHTErpaTUBHOIO MIAXOMy, IO TOEIHYE KIIbKICHI Ta SKICHI
MeTOU JoCiKeHHs. KUIbKICHUIT KOMITOHEHT OXOIUTIOE TaKi MOKa3HUKH, K PIBEHb
32/I0BOJICHOCT1 TOCTEH, KOe(DIIiEHT JIOSIBHOCTI, YacTKa IOBTOPHUX OpOHIOBaHb,
o0cAr JoKaJdbHUX 3aKYyIlIBeJIb Ta Y4acTh TOTEJI0 B perioHalbHUX MapTHepcTBax. Lle
Ja€ 3MOTY OLIHUTH €(EeKTUBHICTb POOOTH 1 BIUIMB MIANPUEMCTBA HA PO3BUTOK
JECTUHAIII.

SkicHMII KOMIOHEHT ©0a3yeTbCcsi Ha TJIMOMHHUX I1HTEPB'I0 3 TOCTSAMHU,
IpaliBHUKaMU Ta MpeACTaBHUKaMH ITpomMaau. BiH nonomarae 3p03yMiTH CIIPUAHSTTS
OpeH 1y, HOoro MIHHOCTI Ta EMOIlIHHI acoIiaIri.

[Toennanns 000x migxomiB 3abe3medye TOBHY OIIHKY POJi TOTENIO SK
aKTUBHOTO Yy4YaCHUKAa PO3BUTKY MICTa, J€ EKOHOMIYHI, COIliajdbHI Ta KYJbTYpHI

YUHHUKHW B3a€EMOJIIIOTh Y €JIMHIA CUCTEMI.
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HismpHicTs Premier Hotel Palazzo € sckpaBuM eMmipudHUM TPHUKIAAOM TaKOi
pOJI1, OCKUTBKH TOTEIBHO-PECTOPAHHUN KOMILIEKC IMPOTATOM 0araThb0X POKiB € OJHUM
13 IPOBIAHUX TUIATHUKIB TYPUCTUYHOTO 300py y MoJTaBCchKiil rpomai [9, 10]. 3nauni
BHECKH J0 MICIICBOTO OIO/KETYy HE JIUIIE CTUMYJIOIOTH PO3BHTOK DPETiOHATHLHOTO
Typu3sMy, a W HIAKPECHIOIOTh CTPAaTeriyHUN EKOHOMIYHHMI BIUIMB OpeHay Ha
JOoKalibHY exocucteMy. llelt cum6103 JTOKaNbHOI BIAMOBIIAILHOCTI Ta BIAMOBITHOCTI
r100aTbHUM CTaHJApPTaM SCKPaBO JEMOHCTPYE EBOJIIOIII0 Cy4yaCHOTO TOTEIBHOTO
0i3Hecy, KW Aemani OUTbINe BIAXOMWUTH BiJ PHUTITHOI CTaHAApTHU3AIlll CEpBIiCY Ha
KOPHUCTH T1IOpUIHUX MOJIEeH OpEHINHTY.

Y wMexax TakMx MOJeNedl yHIBepCalbHI CTaHIApPTH SIKOCTI OpraHivyHO
MOENHYIOTHCSI 3 PEriOHaJbHOI0 ABTEHTUYHICTIO, CTBOPIOIOYM HOBY TMapajurMy
napTHEPCTBa MK MIAMPUEMCTBOM Ta TEPUTOPIEIO, IO MEPEKOHIUBO PEai3y€eThCs B
npaktukax Premier Hotel Palazzo. Criiiki BHCOKI peHTHHTH Ha IU(POBUX
maTdopMax MiATBEPKYIOTh YCHIIIHICTh Ii€l cTparerii: 9,6/10 na Booking.com 3a
KpUTepisiMU KOM(POPTY, IEPCOHATY Ta KYJIbTYPHOI IMMepcii (Ha OCHOBI 353 BIATYKIB)
[11]; 4,6/5 na TripAdvisor [12]; BuznanHsi rorenem Ne 1 TlontaBu 3a BUHSATKOBUH
cepBic [13]; naropona HamionansHoro O13Hec-peiitunry «Jlimep poxky 2018» [14];
nepemoxkenb y HomiHarii Best Small City Hotel cepen 3aknaxiB LlentpansHoi Ta
Cxignoi €Bporm Bin International Hospitality Awards [15]. [lo3utuBHI Biaryku
rocTeil MiTKPECIIOTh MPUBITHICTh MEPCOHANTY, O€30raHHY YHUCTOTY Ta TIHOOKY
KYJbTYPHY IHTETpaIlito, HalPUKIaJ, BIAIYTTS y4acTi y MICIeBii icTopii. BusHanus y
npodeciitHii cnimbHOTI y HomiHamii Best Small City Hotel cepen 3akmnaniB
Hentpanbuoi Ta CxigHoi €Bponu Bix International Hospitality Awards nemoHcTpye,
SIK JIOKQJIbHUM KOJIOPUT MTEPETBOPIOETHCS Ha TII00aTbHY KOHKYPEHTHY TIepeBary.

[Topanbuie ygockoHaneHHs TiOpUaHOI Mojel OpeHAUHTY nepeadadae riauoury
IHTErpalio JIOKaJIbHUX €JEMEHTIB Yy TMOBCSIKIEHHY KOMYHIKALD 3 TOCTSIMH.
[Tepconan Premier Hotel Palazzo wMoke po3BuUBaTH MPAKTHKYy TEMaTHUYHUX
PO3IOBiACH MPO ICTOPiIO0 IMOJATABCBKUX CTpaB a0O0 CIIBIPALIOBATH 3 MICIIEBUMHU
rijaMd Ta My3esSMH, IO HE JHIIEe IIJICHIUTh aBTEHTUYHICTh OpeHay, ajne H

CHOPUSATUME E€KOHOMIYHOMY BIJIHOBJIEHHIO PEriOHY. Y TaKOoMy IMIJIXOJl KyJbTypHa
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IICHTUYHICTh CTa€ CTPATEriYHOI0 KOHKYPEHTHOIO IEpPEeBaror0, a TOTeNbh BUCTYIAE
IHTETpaJIbHUM €JIEMEHTOM HIMPIIOi CUCTEMU KYJIBTYPHOI'O Ta COLIAJIBbHOI'O PO3BUTKY
IHonTaBunuu.

BucHoBKu.

Komymnikariiini npaktuku Premier Hotel Palazzo wmoxxna posraspatu sk
NPUKJIA] TJI0KaJIbHOrO MapTHEPCTBA y cdepl TOCTUHHOCTI, /1€ JOKAIbHUI KOJIOPUT
MiCTa, WOro JiTepaTypHa CHAJIlIMHA, TaCTPOHOMIUYHA Tpaaullisl W apXiTEeKTypHa
€JIETAHTHICTh TIOEMHYIOTHCS 3 TJIO0ATBPHUMHU CTaHAapTaMu cepBicy. Takwii cuHTE3
JI03BOJISIE TOTENIO 3AJHMIIATUCS CTIMKUM HaBITh y HAMCKIAIHIII YacH, KOJIU TypU3M
CTUKA€EThCS 3 BUKJIMKaMU Oe3rpereaeHTHoro Macmraldy. Palazzo BTimoe ifero, 110
roctTuHHICTh Yy XXI CTONMITTI — 1€ HEe JMIIEe SKICTh MOCIYT, a i TJIMOOKa KyJIbTypa
CIIJIKYBaHHS, 3aCHOBaHa Ha TOBa3i, emmaTii Ta B3aeMHii moBipl. CaMe 3aBASKH
[bOMY TOTEJb MOCTA€ HE MPOCTO KOMEPIIIHHUM 00’ €KTOM, & CUMBOJIOM YKpPaiHCHKOT
CTIMKOCTI, JIIOJSHOCTI W 3JaTHOCTI NEPETBOPIOBATH KpU3y HA MOXIHUBICTH IS

KYJIbTYPHOTO OHOBJIEHHS.
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Abstract. This paper analyzes the challenges and resilience of the Ukrainian educational
system amid the full-scale war and ongoing systemic issues. Key problems include damaged
schools, safety risks, psychological impacts on students, low teacher salaries, outdated materials,
and resource inefficiencies. Despite these difficulties, Ukrainian education demonstrates
adaptability and integration into the global educational space, with students showing openness to
knowledge, technology, and innovation. The study highlights the need for reforms and international
cooperation to ensure quality, inclusive, and sustainable education.

Keywords: Ukrainian education, educational challenges, war impact, teacher motivation,
educational reform, school infrastructure, psychological resilience, quality education, inclusivity,
global educational integration.

Education occupies a leading place among the strategic priorities of the state
policy of Ukraine, as it is the main factor in the formation of national identity,
personality development, acquisition of wvalue orientations and socio-cultural
experience. At the same time, the modern education system in Ukraine operates in
conditions of deep transformation, caused by the influence of a full-scale war, which
became a catalyst for systemic challenges and crisis phenomena in society.

The armed aggression of the Russian Federation against Ukraine caused large-
scale violations in the field of education, which did not have time to fully stabilize
after the consequences of the COVID-19 pandemic. The war posed the issue of
ensuring accessibility, security and continuity of the educational process to the
education system. According to official data, more than 3,800 educational institutions
were damaged or destroyed. The lack of proper shelters, constant air raids,
interruptions in power supply and communication significantly complicate the
organization of educational activities [3].

In addition to material losses, education has suffered a significant psychological
impact. A large number of children have experienced traumatic events, which

manifests itself in a decrease in educational motivation, emotional exhaustion, apathy
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and difficulties in perceiving educational material. Distance and asynchronous forms
of learning, introduced for security reasons, do not always provide the proper quality
of educational results and are not perceived by parents as a full-fledged alternative to
face-to-face learning. A significant part of students have lost the opportunity to
systematically receive education [1].

Despite the danger, many teachers continue their educational activities in
regions where hostilities are underway or may potentially occur, demonstrating a
high level of professional and civic responsibility.

In addition to military challenges, the Ukrainian education system faces a
number of chronic problems that are systemic in nature and hinder its development.
One of the key ones is the low level of salaries of teachers, which reduces motivation
for professional growth, self-improvement and innovative activity. Social insecurity
of teachers leads to the outflow of qualified personnel, a decrease in the prestige of
the profession and, as a result, a deterioration in the quality of education.

A significant problem remains the inconsistency of educational materials with
modern requirements. A significant part of textbooks and methodological manuals is
outdated both in content and in the form of information presentation. Educational
resources should not only be information-rich, but also adapted to the needs of a
modern student, take into account the achievements of science, the development of
digital technologies and changes in the global knowledge society [4].

The imperfection of the educational resource management system causes their
inefficient use, financial imbalances and insufficient provision of educational
institutions. The lack of qualified pedagogical personnel and problems with their
training, retraining and professional support remain relevant. In some regions, there is
a shortage of teachers, especially in rural areas, which makes it difficult to ensure
equal access to quality education [2].

No less important is the issue of the effectiveness of the educational network as
a whole. The presence of redundant or understaffed schools, the irrational use of
material and technical resources and human resources reduce the overall

effectiveness of the education system.
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An additional factor that hinders the development of education is the
preservation of certain Soviet rudiments - an authoritarian style of management, a
formal approach to education, restrictions on freedom of thought and critical thinking
[5].

At the same time, despite all the existing difficulties, Ukrainian education
demonstrates the ability to adapt and integrate into the global educational space.
Ukrainian schoolchildren demonstrate a high level of openness to new knowledge,
technologies and values, which makes them an integral part of the modern

educational ecosystem of the world.
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Abstract. This paper explores the theoretical and methodological foundations of the principle
of ambivalence in judgments as a pedagogical strategy in foreign language education.

In the theoretical section, ambivalence is examined through philosophical and psychological
lenses as the coexistence of contradictory evaluations or interpretations. In pedagogical and
linguistic discourse, it is reframed as intellectual flexibility — the ability to comprehend and engage
with opposing viewpoints. Drawing on philosophical, psychological, and educational discourse, the
study positions ambivalence as a key factor in fostering critical thinking, discursive flexibility, and
intercultural competence.

The practical section outlines five key methods for implementing this principle in the
language classroom through the analysis of ambivalent statements, engagement with controversial
media texts, situational role-play involving ethical ambiguity, reflective writing tasks, and
comparative study of cultural concepts. Particular emphasis is placed on the capacity to interpret
and evaluate conflicting perspectives, navigate semantic ambiguity, and engage in ethically
informed dialogue.

In conclusion, integrating ambivalence-based tasks into the foreign language learning
process cultivates a linguistically adaptable and critically aware learner, capable of responding to
the complexities of intercultural communication in a globalized world.

Key words: the principle of ambivalence of judgements, discursive flexibility, construction of
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Introduction.

Contemporary paradigms in foreign language teaching increasingly align with
theoretical frameworks that account for the cognitive complexity of thought, the
discursive multiplicity of meaning, and the learner’s capacity for self-reflection.
Within this context, the principle of ambivalence in judgment emerges as an effective
approach in learning / teaching foreign language that fosters the development of a
learner’s critical thinking, adaptability in communicative strategies, and openness to
alternative interpretations in intercultural discourse.

Main text

Let us consider the theoretical foundations of the principle of ambivalence in
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judgments. The term ambivalence (from Latin ambi — “both,” and valere — “to have
strength or value”) originates from psychology and philosophy, and denotes the
coexistence of two or more contradictory evaluations, judgments, or emotional
responses toward the same object or phenomenon.

In pedagogical and linguistic discourses, ambivalence is understood as
intellectual flexibility — the capacity to simultaneously comprehend, accept, or
engage with opposing viewpoints.

As noted by Polish scholar K. Kwiatkowski (2021), in the context of a
globalized world, ambivalence represents an inherent feature of intercultural
communication, as meanings, norms, and linguistic constructions often carry diverse
cultural connotations. Accordingly, the integration of ambivalence into the process of
foreign language acquisition contributes significantly to the development of
intercultural competence.

In English-language academic literature, the concept of ambivalence is
frequently associated with critical ambiguity, which, according to P. Brookfield
(2017), serves as a cornerstone of critical thinking. As he states: “Learning to think
critically involves the discomfort of realizing that most questions have multiple,
simultaneously plausible answers” [Brookfield, 2017].

Ukrainian scholar 1. Savchenko (2020) links the principle of ambivalence to the
post-nonclassical educational paradigm, wherein knowledge is no longer presented as
a system of absolute truths, but rather as a polyphony of perspectives requiring
interpretation, comparison, and critical reflection. This is particularly relevant in
foreign language education, where students must not only internalize linguistic
content but also learn to navigate ambiguous communicative situations, demonstrate
semantic flexibility, and differentiate contextual meanings.

Thus, the principle of ambivalence in judgments within foreign language
education can be defined as a methodological orientation toward openness to multiple
interpretations, readiness to engage with contradictory positions, and the cultivation
of argumentation skills in semantically ambiguous contexts.

Now, let's dwell on key directions for practical implementation of the principle

Conference proceedings 173



Technique and technology of the future October 2025

in foreign language instruction. The practical implementation of the principle of
ambivalence is realized through the incorporation of pedagogical tasks that
foreground semantic multiplicity, moral-ethical dilemmas, and culturally driven
conflicts of interpretation. Below are selected methods, recommended by Ukrainian,
Polish, and English researchers, which have proven effectiveness of the approach in
this regard.

1. Analysis of ambiguous statements and quotations. One foundational tool
involves engaging with ambivalent judgments that require analysis from multiple
perspectives. For instance, the quotation “Silence is sometimes the best answer” may
serve as a prompt for discussion: In which cultures is silence regarded as a sign of
wisdom, and where might it be perceived as weakness? This approach enables:

o the development of discursive flexibility;

« activation of moral-ethical reflection;

o enrichment of lexical resources through synonymic and antonymic

constructions.

2. Engagement with journalistic and media texts. Utilizing articles, podcasts,
and videos that present polarized opinions (e.g., on artificial intelligence, freedom of
speech, or migration) stimulates learners to:

« construct ambivalent statements;
« formulate counterarguments;
« model dialogic and discursive exchanges.

Polish researcher A. Brzdzka (2022) emphasizes that “working with conflicting
narratives in the media fosters critical intercultural awareness and equips students to
navigate real-world, ambiguous communicative scenarios.”

3. Situational role-play involving ambiguity. Designing scenarios in which
there is no clearly defined “correct” response encourages learners to employ a broad
range of linguistic and cognitive strategies. For example:

o a student assumes the role of a business owner accused of violating
environmental regulations;

« a student interprets a negotiation, realizing that a literal translation may
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provoke conflict.

Such exercises cultivate communicative adaptability and foster moral reasoning
in conditions of ethical ambiguity.

4. Reflective writing. Assignments such as “Explain your position on a topic,
then articulate what your opponent might say” stimulate metacognitive engagement
and foster intellectual tolerance. Brookfield (2017) refers to this as “thinking from an
oppositional perspective,” a critical component in developing a critically literate
language user.

5. Cross-cultural concept comparison. Exploring ambivalent concepts (e.g.,
freedom, honor, tradition) across cultures encourages learners to reflect on semantic
variability. For instance, in the American context, freedom often implies individual
autonomy, whereas in Chinese cultural contexts, it may be interpreted through a
collectivist lens. This method is particularly effective when integrating cultural
studies with foreign language instruction.

Summary and conclusions.

To sum up, the principle of ambivalence in judgments constitutes a powerful
pedagogical tool for fostering critical thinking, discursive sensitivity, and
intercultural awareness in the context of foreign language education. Its effective
implementation entails the integration of tasks that engage learners with opposing
viewpoints, ethical dilemmas, and contextual ambiguity.

In conclusion, the theoretical underpinnings of this principle are rooted in
philosophical and educational traditions, offering a robust conceptual framework for
its application. In practice, the incorporation of ambivalence-based approaches
enables the formation of a linguistically and culturally competent learner — one
capable of engaging in reasoned dialogue under conditions of communicative

complexity and semantic plurality in a globalized world.
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Abstract. The integration of artificial intelligence into teaching English for specific purposes
in technical universities gives a perfect opportunity to form a range of vital competences in
students. Beyond traditional linguistic proficiency, Al-powered tools can significantly enhance
learners’ digital literacy, autonomous learning skills, critical thinking, and advanced
communication abilities tailored to their technical fields. This article examines how various
artificial intelligence applications, including intelligent tutoring systems, specialized language
models, and data analysis tools, contribute to the development of these essential skills. We state that
strategic integration of artificial intelligence in teaching English for specific purposes provides a
more adaptable, self-directed, and technologically proficient generation of technical professionals,
who are equipped not only with language skills but also with the vital competences required for the
contemporary globalized workplace.
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Introduction.

Modern landscape of higher education, particularly in technical fields, demands
graduates who are not only proficient in their specialized disciplines but also have
advanced English language skills. English serves as the up-to-date lingua franca of
science, technology, engineering, and mathematics, making effective communication
in this language essential for global collaboration, research dissemination, and career
advancement. At the same time, the rapid rise of artificial intelligence (Al) across
industries necessitates that future professionals are not merely users of technology but
intelligent collaborators with it.

The article explores the relationship between artificial intelligence integration in
teaching English for specific purposes (ESP) and the formation of critical
competences in technical university students. While much of the existing resources

focuses on AI’s role in automating tasks or supporting teachers, this paper shifts the
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focus to the direct impact on student skill development. We argue that a strategic and
thoughtful application of Al tools within ESP curricula can form a diverse set of
competences, ranging from digital literacy to sophisticated critical evaluation, in such
a way preparing students for the demands of a rapidly evolving global technical
environment.

Main text.

Al tools offer diverse possibilities that can be implemented into English for
specific purposes contexts to improve students’ competences. Let’s study in detail its
several key areas.

The interacting with Al-powered language tools can develop students’
fundamental digital literacy skills, that include the ability to navigate, utilize, and
troubleshoot digital environments. More specifically, it improves Al fluency, which
involves understanding artificial intelligence capabilities and limitations, effective
prompt engineering, and ethical Al usage. Thus, while having a possibility to use Al
in their studies, students learn what Al can and cannot do in language processing,
assessment, and content generation. Interacting with large language models for tasks
like technical writing, summarizing research papers, or preparing presentations
requires precise and effective prompt engineering, that is the art of crafting queries to
elicit optimal Al responses. This trains students to articulate their needs clearly and
logically. Discussions around artificial intelligence tools in language learning
naturally lead to considerations of plagiarism, data privacy, and intellectual property,
fostering an understanding of ethical Al usage in academic as well as in professional
contexts.

At the same time, Al platforms can empower students to fostering their
autonomous learning and self-regulation. Thus, Al algorithms can identify individual
strengths and weaknesses in ESP, such as specific grammar points for scientific
abstracts or common errors in technical report writing. This allows students to focus
on areas requiring improvement at their own pace, promoting self-directed study.
Also, Al tools providing instant feedback on grammar, vocabulary, pronunciation, or

even the structure of a technical explanation enable students to identify and correct
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errors independently. This immediate feedback loop is crucial for students’ self-
correction and continuous improvement, reducing reliance on constant teacher
intervention. Besides, many Al-powered learning platforms allow students to set
learning goals and track their progress over time, improving their metacognitive skills
related to planning, monitoring, and evaluating their own learning strategies.

In addition, while artificial intelligence can provide vast amounts of information,
integrating it into teaching English for specific purposes also develops students’
sophisticated information literacy and critical evaluation skills. Thus, Al-powered
search tools and summarizers can help students quickly go through large volumes of
technical English texts (e.g., research papers, manuals) to extract relevant
information, improving their research efficiency. At the same time, students learn to
critically assess the accuracy, relevance, and bias of Al-generated text or
explanations, especially in specialized technical domains where precision is very
important. This necessitates cross-referencing information and applying domain-
specific knowledge to validate Al output. Also, using artificial intelligence to assist in
gathering and organizing information for technical presentations or reports requires
students to synthesize information from various sources, including Al-generated
content, with a critical eye.

We must also admit that Al tools can serve as powerful practice partners for
developing highly specialized technical communication skills in English, such as:

-refining technical writing. That is, artificial intelligence grammar and style
checkers, particularly those trained on technical corpora, can help students identify
and correct errors specific to scientific writing, improve clarity, conciseness, and
adherence to academic conventions. LLMs can assist in drafting technical reports,
proposals, or abstracts, allowing students to focus on content and logical structure;

-practicing technical presentations and spoken English practicing. Thus, Al-
powered pronunciation and speech analysis tools offer immediate feedback on clarity,
intonation, and rhythm relevant to delivering technical presentations. In addition,
chatbots designed for ESP can simulate technical discussions, helping students

practice vocabulary and discourse markers relevant to their fields;
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~adapting to different communication contexts. By engaging with Al tools that
offer different stylistic suggestions, for instance, formal vs. informal technical
language, students can learn to adapt their English communication to various
professional contexts and audiences.

While Al provides solutions, its intelligent integration can also enhance
problem-solving and even foster creativity in language use. Thus, when an Al tool
finds an error, students are prompted to diagnose the problem and find solutions,
thereby reinforcing their understanding of English grammar and usage in a practical
context. Also, artificial intelligence can act as a brainstorming helper for technical
writing assignments, suggesting vocabulary, phrasing, or even structural elements for
complex arguments, thereby stimulating students’ creative output and problem-
solving approaches to linguistic challenges.

Despite the mentioned potential, realizing these competence formations with the
help of artificial intelligence requires addressing several challenges. Among them we
can name:

> curriculum integration. It is necessary to admit that developing ESP curricula
that effectively integrate Al tools requires careful planning and teacher training
to ensure that tools are used pedagogically correct and not merely as substitutes
for effort.

> teacher training. It is clear that teachers need to be proficient in using Al tools
themselves and understand how to guide students in leveraging them effectively
and ethically, and it requires the appropriate trainings for techers.

> over-reliance and critical thinking. Guarding against students becoming overly
reliant on artificial intelligence for basic tasks and ensuring they develop proper
understanding and critical thinking, rather than just automated compliance, is
vital.

> assessment adaptation. Assessment methods need to evolve to account for
artificial intelligence assistance, focusing more on higher-order skills, critical

evaluation, and the process of using Al responsibly.
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Summary and conclusions.

The strategic integration of artificial intelligence into teaching English for
specific purposes in technical universities represents a significant opportunity to
educated a new generation of technical professionals equipped with a up-to-date
competences. By engaging with Al-powered language tools, students do not just
improve their English, they cultivate essential skills in digital literacy, autonomous
learning, critical evaluation, and technical communication. These competences are
very important for being successful in contemporary globalized environment, where
the ability to effectively communicate complex technical information and
intelligently interact with advanced technologies is essential.

The future of teaching English for specific purposes in technical universities is
not about artificial intelligence replacing teachers, but rather about Al serving as a
powerful helper for forming a more capable, adaptable, and critically aware students.
Teachers, researchers, and policymakers nowadays must collaborate to design
curricula and pedagogies that use AI’s potential, ensuring that students emerge not
just as skilled English speakers, but as highly competent global citizens and

Innovators.
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Anomauyia. Y cmammi 0ocnioxcyromscsi 0cooau8oCcmi 8UKIAOAHHS AKAOEMIUHO20 NUCbMA
CMyOeHmam MeXHIYHUX CHeyianbHoCmel, 30Kpema IHdceHepii, Hopmayiinux mexHono2il ma
NpPOcpPaMHOI iHdHceHepii. AHANIZYIoMbCs BUKIUKU, NO8 A3AHI 3 YOPMYBAHHAM HABUYOK AKAOEMIYHO20
nUCOMA 8 KOHMmMeKCmi Npoghecitinoi ni0comoexu, ma NPONOHYIOMbCSA cmpameeii onmumizayii
HasuanvHo2o npoyecy. Iliokpecatoemovcs HeobOXiOHicmb iHmMezpayii akademiuHo2o NucbMa 3
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Abstract. The article examines the peculiarities of teaching academic writing to students of
technical specialties, including engineering, information technology, and software engineering. It
analyzes the challenges associated with developing academic writing skills in the context of
professional training and proposes strategies to optimize the educational process. Based on the
analysis of scientific literature, the paper emphasizes the need to integrate academic writing with
technical disciplines to ensure the professional competence of future specialists.

Keywords: academic writing, technical specialties, teaching methods, professional
communication, learning challenges.

Beryn

AkaneMiuHe TMHCbMO € KPUTHYHO BaXJIMBUM €JIEeMEHTOM MpodeciiHoi
MIJTOTOBKHU CTYAEHTIB TEXHIUHUX CHEIIalbHOCTEN, OCKIIBKA BOHO CIIPUSIE PO3BUTKY
HAaBMYOK €(EeKTUBHOI KOMYHIKallli HAyKOBHX 17€d, TEXHIYHUX 3BITIB, CTaTed Ta
MaTeHTHOI JOKyMeHTalli. Y riao0ani3oBaHOMy MpodeciiHOMY CepeIoBUII, i€
(daxiBill 3 TEXHIYHUX JUCHMIUIIH YaCTO B3aEMOIIIOTH 13 MDKHAPOJHUMHU KOJIETaMH,

BOJIOIIHHS aKaJeMIYHUM IMMCBMOM CTa€ HEOOX1JHOK YMOBOIO JIJIS YCITIIITHOI Kap €pH.
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[IpoTre BuKIamaHHA Ili€l JIUCHMILUTIHU JUIS CTYJASHTIB TEXHIYHUX HaIpsSMIB
yCKIagHeHe uepe3 crnenudiky iXHboro mnpodeciitHoro KOHTEKCTY, IO BHUMAarae
TOYHOCTI, CTPYKTYPOBAHOCTI Ta BHKOPHCTAHHS CIIEIlaji30BaHOI TEPMIHOJIOTII.
MeToro 1i€l CcTaTTl € CUCTeEMAaTH3alllsl OCOOJIMBOCTEN BUKIIAMAHHS aKaAeMIYHOI'O
MUChMa CTYJCHTaAM TEXHIYHUX CIeI[iaJlbHOCTEH, aHajal3 OCHOBHMX BHKJIHMKIB Ta
po3poOKa pekoMeHAAIIN JJIsl JBUILICHHS €(PEeKTUBHOCTI HABUAJILHOTO MPOLIECY.

OcHOBHa YacTHHA

CyuacHi JOCHIDKEHHS B Tady3l BHKIAIaHHS aKaJeMIYHOTO IIMChbMa IS
CTYJCHTIB TEXHIYHUX CIEIIaJbHOCTeH ITIJIKPECIIOITh HEOOXIMHICTh —ajarTarii
HaBYAJIBHUX MPOTpaM J0 iXHIX npodeciiiHux morped. 30kpema, aKIeHTY€EThCS yBara
Ha PO3BUTKY KPUTUYHOTO MUCJIEHHS Ta MUCHBMOBUX KOMIIETEHIIM y KOHTEKCTI
BUBYECHHS AHTJIIMCHKOI MOBM SIK 1HO3eMHOI. OCHOBHUMH TEpENIKOJaMU € HH3bKa
MOTHBAlllsl ~ CTYAEHTIB Ta  HEPIBHOMIPHMI  pIiB€Hb  MOBHOI  MIJATOTOBKH.

Y KOHTEKCTI 1HXKEHEpPHOI OCBITU CTYJIEHTH CTUKAalThbCid 3 OaraTOrpaHHUMU
3aBIaHHSIMU, TAKUMH SIK TIJTOTOBKA 3BITIB, KeWC-CTajl Ta J1abopaTopHUX poOiIT, 10
BUMAaramTh (HOPMAIBHOTO CTHJIIO, YITKOI CTPYKTYypH Ta TpaMaTUYHOI TOYHOCTI.
JlocnipkeHHsT BKa3yI0Th Ha TPYAHOIII CTY/IEHTIB Y JOTPUMaHHI aKaJeMIYHOTO CTHIIIO
Ta CTPYKTYpPYBaHH1 TEKCTIB.

EdextuBHe akagemiuHe MUChbMO Tiepeadadae BpaxyBaHHS LUJIbOBOI ayJauTOpii,
YiTKe BHU3HAUEHHS METH TEKCTYy, IPYHTOBHE JOCTI/DKCHHS TEMH Ta JIOTIYHY
oprasizaiiito marepiany. BukopucranHus uupoBux IHCTPYMEHTIB, TAKUX K OHJIAIH-
pecypcd Ta METOAM MO3KOBOTO INTYypMy, CHpPHSE TMiABUIICHHIO SKOCTI MHCHhMA.
AkaneMiyHUl ecell € OJHUM 13 KIIOUYOBUX IHCTPYMEHTIB (POPMYBaHHS HaBUYOK
HayKOBOTO JTUCKYPCY, TOA1 SIK KOPITYCHI METOJIM aHaji3y TEeKCTIB MPOMOHYIOTh HOBI
MO>KJIMBOCTI JUIsl HaBYAHHSI, JO3BOJISIIOYM CTYJEHTAM BHBYAaTH aBTEHTHUYHI 3pa3Ku
aKaJeMIYHOI0 IIMChMa.

BuknaganHs akaeMI4HOr0 MMChbMa CTYJEHTAM TEXHIYHHMX CHEIlalbHOCTeH Mae
HU3KY CHEIU(IYHUX PHUC, 3yMOBJICHUX MPOQPECIHHOI CIPSIMOBAHICTIO Ta BUMOTaMU

JI0 TOYHOCTI ¥ 00’ ekTBHOCTI. OCHOBHI 0COOJIMBOCT1 BKJIFOYAIOTh:
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1. KonTekcryamizamis HaB4YaHHSA: AKajeMiyHEe IIMCBMO Ma€ OYTH TICHO
MOB’Si3aHE 3 TEXHIYHUMM JIMCUMIUIIHAMHU [UISIXOM BHKOPUCTAHHSA peaTbHUX
MPUKIIAIB, TAKUX SIK TEXHIYHI 3BiTH, crienudikalii mporpaMHOro 3a0e3IMeueHHs Yu
NaTeHTHI 3asiBkU. 3actocyBaHHs cTpykTypu IMRAD (Introduction, Methods, Results,
and Discussion) € cTaHAaPTHOIO MPAKTUKOIO 1711 HOPMYBaHHS HAYKOBUX TEKCTIB.

2. ®opmyBaHHS TEpPMIHOJOrYHOI KommnereHTHocTi: OcoOnuBa  yBara
MPUAUTSIETHCS OITaHYBAaHHIO CTeIiani30BaHol JICKCUKH, BKJTFOYAFOYH
0araToKOMITOHEHTHI TEPMiHU, CHHOHIMH Ta TOJliceMiuHi cioBa. Hampukinaza, Tepmin
"unit" Mo’ke MaTH Pi3HI 3HAYEHHS 3aJICKHO BiJl TEXHIYHOTO KOHTEKCTY, 110 CTBOPIOE
IOAATKOB1 BUKJIMKH.

3. Inrerpariisi 3 IHIIUMH KOMIIETEHUISIMH: AKaJeMIYHE MUCbMO MOETHYETHCS 3
HAaBHYKAaMHU YHWTAHHS, IMEPEKJIaly Ta KPUTHYHOrO aHamizy. JIBocTamiiHa MOJENb
nepeadayae MOCTYMOBUM Mepexiy] Bij 3arajJbHUX MOBHUX HAaBUUYOK JO MPOdeciitHOTO
MMChMa, BKJIIOYAIOYH M1JICYMOBYBAaHHS TEXHIYHUX TEKCTIB.

4. BukopucTanHa HU(PPOBUX IHCTPYMEHTIB: 3aCTOCYBaHHS KOPIIYCHUX METO/IIB,
OHJIaWH-TIIATGOPM Ta THTEPAKTUBHUX PECYPCIB CHPUSIE MIJBUIICHHIO 3aTy4€HOCTI
CTYJICHTIB 1 BAOCKOHAJICHHIO IXHIX HABUYOK.

CTyneHTH TEXHIYHUX CIEHIaJbHOCTEH CTUKAIOTHCS 3 HU3KOI TPYAHOIIIB Yy
MpOoI1IeCi OBOJIOJIIHHS aKaJeMIYHUM MUCbMOM, 30KpeMa:

» HepiBHoMmipHa miaroroBka: Pi3HMiA piBeHb BOJIOJIHHS MOBOIO Ta MOTHBAIIil
YCKJIAJHIOE OpraHi3allito rpyrnoBOro HaBYaHHsI.

» OOmexeHa mnpaktuka nucbMma: CTyIeHTH, AKI BUBYAIOTh aHTJIHCBKY SIK
1HO3EMHY MOBY, 4acTO MalOTh HEAOCTATHIM JOCBiA y HamucaHHI QOpMaTbHUX
TEKCTIB, III0 TTO3HAYAETHCS Ha AKOCTI IXHBOT pOOOTH.

» CxiaaHicTh TeXHIYHOI TepMiHouoTii: [Tepexiian 6araTOKOMIIOHEHTHUX TEPMIHIB
Ta ajamnTaimis A0 CKJIaJHOTO CHHTAKCUCY TEXHIYHUX TEKCTIB € 3HAaYHUMH
MEePEeIIKOJIaMH.

» llepexin 10 KOMyHIKaTMBHMX HaBUYOK: CTyJEHTH, 3BUKII 10 BUKOPUCTAHHS
dbopMyJT 1 TEXHIYHUX PO3PaXyHKiB, 3a3HAIOTh TPYHOIIIB Y MOSCHEHH] CKJIaIHUX

171ed 77151 IIUPOKOT ay IUTOPII.
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Jlns migBuineHHsT €()eKTUBHOCTI BUKIIAIAHHS aKaJIeMIYHOTO IHMChMa CTYJICHTaM
TEXHIYHUX CIEHI1aAIbHOCTEN POIIOHYETHCS

1. Inrepaucummuiinapauil miaxia: [HTerpanis akajaeMiyHOTO MHChbMa B TEXHIYHI
KypCH IUISIXOM BHKOPHCTAHHSI aBTCHTHUYHUX TEKCTIB, TAKUX SK HAyKOBI CTATTi
YU TeXHIYHA JOKYMEHTAIIisl.

2. IHTepakTHBHI METOAM HABYaHHA: 3aCTOCYBaHHS TEXHIK MO3KOBOI'O IITYpMY,
BUIbHOTO THCHhMa (freewriting) Ta B3a€EMHOTO PELICH3YBAaHHA (peer review) ams
PO3BUTKY HABHYOK CTPYKTYPYBaHHSI TEKCTY Ta T€HEpaIlii 11ei.

3. BukopucrtanHsi KOPIYyCHHX TEXHOJIOTi: AHami3 aBTEHTHMYHUX TEKCTIB 3a
JIOTIOMOT'OI0  KOPITYCHUX 1HCTPYMEHTIB JUIsl O3HAHOMIIGHHS CTYJECHTIB 13
peabHUMU 3pa3KaMu aKaJIeMIYHOTO MTUChMA.

4. CucreMatiyHa OLIHKAa Ta 3BOPOTHHUM 3B’SI30K: PerynsipHe BHKOHaHHS
MMChbMOBHUX 3aBJIaHb, TAKUX SIK €C€ YU TEXHIYHI 3BITH, 13 HQJaHHSAM JI€TAJIbHOTO
(G110eKy a1 BIOCKOHAJIEHHS! HABUYOK.

BucHoBku

BukiaganHs akageMIYHOTO IIMChbMa CTYACHTAM TEXHIYHUX CICMIaIbHOCTEH
BHUMarae BpaxyBaHHS iXHIX mpodeciiHux moTpel 1 crnenudikyu TEXHIYHUX TUCITUTIIIH.
OCHOBHMMH BUKJIMKaMH € HEpPIBHOMIpPHA IMArOTOBKA CTYACHTIB, CKJIAIHICTh
TEPMIHOJIOT1I Ta MmoTpeda B ajanTarlii 10 KOMyHIKATUBHUX 3aBaHb. 3alpOMIOHOBaHI
CTparerii, Taki SK IHTePAUCHUILUIIHAPHUNA MIJIX1[, BUKOPUCTAHHS LU(POBUX
IHCTPYMEHTIB Ta aKTHUBHUX METOJIB HABYaHHA, CHPUITUMYTH (OpMYyBaHHIO
KOMIIETEHTHUX (axiBILIB, 3JaTHUX €()EKTUBHO KOMYHIKYBaTH B MpodeciiHOMYy
cepenosuiii. [loganbii AOCHIIKEHHS MOXKYTh OyTH CHOpSIMOBaHI Ha BIOCKOHAJICHHS

U (PPOBUX ITHCTPYMEHTIB 1 METOJIUK OI[IHKM B KOHTEKCTI aKaJIEeMIYHOTO MHUChMA.
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Abstract. The article examines the influence of gamification on student motivation and
engagement within the context of digital higher education. The theoretical basis is the Self-
Determination Theory (SDT), which explains how gamified elements address students’ needs for
autonomy, competence, and relatedness. The study analyzes current empirical data demonstrating
the positive impact of gamification on academic motivation, while also identifying the challenges of
long-term engagement and pedagogical integration. The author outlines practical strategies for
implementing gamification in the digital university, including the use of points, badges,
leaderboards, and progress tracking systems. The findings indicate that gamification can transform
traditional university learning into an interactive and motivating process if applied with
pedagogical purpose and technological support.

Key words: gamification, motivation, digital learning, higher education, engagement,
pedagogy, learning transformation.

Anomauyia. Cmamms 00cnioxcye enaus eceumigpikayii Ha Mmomusayilo ma 3a1y4eHicmy
cmyoenmie y KoHmekcmi yugposoi euwoi oceimu. Teopemuunoi ocuosow € Teopis camo-
susnauenus (Self-Determination Theory, SDT), saxa noscuioe, aKk eeumigikogani enemenmu
3a0080/bHAIOMb  NOMPedU  CMYOeHmie y  A8MOHOMIl, KOMNEMeHMHOCmI mdad  COYIANbHIll
83AEMO3ANEHCHOCTI. Y 00CTIONHCEHHT NPOAHANIZ308AHO CYUACHT eMNIPUYHI OAHI, WO OeMOHCMPYIOMb
NO3UMUBHUIL BNIUE 2elMIpIiKayil Ha aKademiyHy MOmueayir, a MmaxKoic OKpecleHO Npobiemu
00620mpusanol 3anyyeHocmi ma nedazociuHoi inmezpayii. Aemop eukiaoae npakmuyri cmpameeii
8npoBaddiceHts eeumigpikayii 8 yugposomy yHigepcumemi, 6KIOUANOYU BUKOPUCMAHHA 0TS,
3HAUKIG, peumuHeo8ux madbauyb ma cucmem iocmedcents npoepecy. Peszynomamu ceiouams, wo
eeumihixayia ~ moodice  mpancopmyeamu  mpaouyitine — YHIBEpCUMEMCbKe — HABYAHHA 8
IHMepaKmMueHUuti ma MOMuUBYYULL Npoyec 3a yMosU NedazociyHo 00IPYHMOBAHO20 3ACMOCYBAHHSA
ma mexHoN02iYHOI NiIOMPUMKU.

Knrwouoei cnosa: cetivighixayis, momusayis, yuppose HasuaHHs, 8UWA OCBIMA, 3ATYUEHICD,
neoazozixka, mpancgopmayis HA8UAaAHHs.

Introduction.
The rapid digitalization of higher education has led to a fundamental rethinking
of teaching and learning processes. Universities are increasingly integrating digital

technologies to support blended and online learning formats. However, one of the
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persistent challenges is maintaining student motivation and active participation in
virtual learning environments. Traditional lecture-based instruction often fails to
sustain attention and interest in digital contexts.

Gamification — the application of game mechanics in non-game environments —
has emerged as an innovative approach to increase engagement and motivation. The
integration of such elements as points, badges, leaderboards, and challenges into
educational platforms helps create an emotionally engaging learning experience. As a
result, gamification has become a powerful pedagogical tool for transforming passive
learning into an interactive, student-centered process.

The aim of this paper is to analyze how gamification contributes to motivation
in higher education within the framework of the digital university and to identify key
mechanisms, advantages, and challenges of its implementation.

Main text.

Gamification is grounded in psychological and pedagogical theories of
motivation. According to the Self-Determination Theory [1], motivation depends on
satisfying three basic psychological needs: autonomy, competence, and relatedness.
When students are allowed to make meaningful choices, feel capable of success, and
maintain social interaction, their intrinsic motivation increases.

Game elements effectively address these needs:

» Autonomy — providing learners with control over their learning path (choice of
tasks, levels, or roles).

» Competence — feedback mechanisms, scoring systems, and progress indicators
reinforce the sense of mastery.

» Relatedness — team challenges, peer collaboration, and leaderboards enhance a
sense of belonging and social interaction.

Digital platforms provide an ideal environment for implementing gamified
learning, as they allow for flexible customization, automated tracking, and immediate
feedback.

Recent studies show that gamification positively affects both intrinsic and

extrinsic motivation [2]. Meta-analyses confirm a moderate but significant increase in
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students’ engagement and persistence when gamified activities are introduced. For
example, Hedges’ g = 0.257 was recorded for intrinsic motivation and g = 0.638 for
autonomy support.

Moreover, research demonstrates that students exposed to gamified learning
environments exhibit higher rates of course completion and self-regulation. However,
the so-called “novelty effect” can reduce long-term motivation if game elements are
not updated or aligned with meaningful learning outcomes. Therefore, successful
gamification requires thoughtful pedagogical integration rather than superficial game
design.

Table 1 summarizes the main gamification elements and their motivational

functions.
Table 1 — Key Gamification Elements and Their Functions
Element Function in Learning Psychological Effect
. Track progress and reward | Reinforces extrinsic
Points "
effort motivation
) . t th t
Badges Recognize achievement Strengthens competence and
confidence
Create competition and Promotes relatedness and
Leaderboards e .
visibility recognition
Levels / Progress Represent growth and Stimulate persistence
bars mastery
Quests / Challenges | Introduce meaningful goals Engou.r age autonomy and
curiosity

Author’s model

These mechanics operate by stimulating intrinsic motivation through the
satisfaction of psychological needs while also providing extrinsic rewards that
maintain engagement. Yet, balance is essential: excessive reliance on competition or
reward systems can undermine intrinsic motivation if not supported by meaningful
learning design.

Digital universities provide diverse opportunities for integrating gamification.
Modern learning management systems (LMS) — such as Moodle, Canvas, and Google
Classroom — already include built-in features for tracking progress and issuing

badges. The authoring of gamified courses may include the following stages:
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1. Defining learning outcomes aligned with game mechanics.

2. Designing a point and reward system that reflects academic achievement
rather than mere participation.

3. Integrating collaborative challenges to promote teamwork and peer learning.

4. Ensuring adaptive difficulty levels to maintain optimal challenge and avoid
frustration.

In practice, instructors often use tools such as Classcraft, Kahoot!, and Quizizz
to introduce competition and interactivity. However, the efficiency of gamification
depends not on the tool itself but on its pedagogical purpose. Automated tracking
systems enable educators to monitor students’ achievements, measure average
progress, and identify participation patterns. This analytical data, combined with
student feedback, helps to adjust course content, improve engagement strategies, and
ensure the continuous optimization of the learning process [4].

Despite the advantages, gamification is not a universal remedy. Its potential
limitations include:

v Overemphasis on extrinsic rewards that may diminish intrinsic interest over
time;

v" The novelty effect, which fades without sustained innovation;

v’ Diverse student profiles and motivation types requiring individualized
approaches;

v  Increased workload for educators in designing and maintaining gamified
systems;

v" Need for institutional and technical support.

Addressing these challenges requires comprehensive pedagogical strategies and
continuous evaluation.

Summary and conclusions. The study has considered theoretical and practical
aspects of gamification as a motivational tool in the digital university. The review
revealed that gamification effectively supports student motivation by addressing
autonomy, competence, and relatedness. It transforms traditional learning into a more

interactive and engaging experience. However, sustainable motivation depends on the
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quality of integration, the adaptability of game elements, and the ongoing alignment
with educational objectives. The results emphasize that gamification should be
perceived not merely as entertainment but as a pedagogically grounded strategy
enhancing cognitive and emotional engagement.

Future research should focus on long-term impacts of gamification, cross-
disciplinary applications, and the development of adaptive digital tools that

personalize the gamified learning experience.
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m. Yepnisyi, nn. Teampanvua, 2, 58002

Peztome. Oonum i3 memooié niosuweHHs AKOCMI HABUAHHS € GNPOBAONCEHHS MeCmoB020
KOMN tomepHo20 KOHmpor. Ak 8idomo, nopyy i3 ceoimu nepesazamu mecmosuii Komn romepHull
KOHMPONb MA€E P50 HeOOIKi8, Wo He 0a€ MOHCIUBOCE CNOBHA OYIHUMU PIBEHb 3HAHbL CMYOEeHMIs,
0COONUBO HA KNIHIYHUX OUCYUNTIHAX.

Jocniosxcenns 06’ekmusHocmi OYiHKU PIBHA 3HAHL CMYOEHmMI8 3 0ONOMO2010 MEeCmOB8020
KOMN TOMEePHO20 KOHMPOII0 003601UMb GUSHAYUIMU OOYIIbHICMb MA POJTib OCIMAHHBO20, NOPIGHAHO
3 MPaoUYitiHUM YCHUM ONUMYBAHHAM.

Memorw Oocnioxcenus Oyn0 SusUUMU eheKmUBHICMb OYIHKU PIi6HSL 3HAHL CMYOEHMI8 Ha
3auammi 3 KAiHIYHOT OUCYUNITIHU 3d OONOMO20I0 MECMOB020 KOMN T0OMEPHO20 KOHMPOIIO.

Jna  eusuenHs egexmuenocmi  OYiHKU PIBHA 3HAHbL 3d  OONOMO20I0  MECHOB020
KOMN 1OmMepHo20 KOHMPOA0 CcmyoeHmu nooileHi Ha 080 epynu. Ilepwy epyny ymeopunu 92
cmyoenmu, aki npoxoounu TKK nonepeonvo He 03HAUOMUBUIUCL 3 NUMAHHAMU, d MAKO}C NICA
OYIHKU DpIBHS 3HAHL 3a OONOMO2OI0 YCHOI 8i0nosidi. [lpyey epyny ckaanu 72 cmyoenmu, sKi
cnouamxky npoxoounu TKK, nonepeonvo o3natiomusuiucsy 3 NUMaHHAMUY, d NOMIM OYiHeHO iX pideHb
3HAHb 3a OONOMO2010 YCHOI 8IONO0BIOI.

3 memoro oyinku Bipo2iOHOCMI PI3HUYI MIdNC BIOCOMKOBUMU OOMAMU 080X BUDIPDOK
sukopucmogysanu kpumepii Diwepa.

ITiocymosyrouu pezyromamu nposederHoco 0ocaiodcenns caio 3azuauyumu, wo TKK, sx
CaMOCMIUHULL Memoo, He Modce 00 €EKMUBHO OYIHUMU piGeHb 3HAHL CMYOeHmis, npome Y
CYKYNHOCMI 3 YCHUM ONUMYBAHHAM 3HAYHO NIOBUWYYE PealbHICMb OYIHKU.

Takum yunom, enposaoxcenns TKK pazom 3 ycmoio ¢hopmoro onumyeanns 0036015€ Oinbul
00 €KMUBHO OYIHUMU PIBEHb 3HAHbL CINYOEHMIB 3 KITHIYHUX OUCYUNTIH.

Bucnoegxu.

1. Buxopucmanms UKIHOUHO MeCcmo8o20 KOMN 10MeEPHO20 KOHMPOIIO He 0A€ 3MO2U
00’eKmueHo oYiHumMuU pigensb 3HaHb CIMYOeHmMa Ha 3aHAMMI.

2. Jlns 06’ ekmusHOi OYiHKU Pi6HSA 3HAHb CIYOEeHMA HA 3AHAMMI 3 KIIHIYHOT OUCYUNIIHU
HeoOXIOHO 8UKOPUCMOBY8AMU Y CYKYNHOCMI pe3yIbmamu mecmogoco KOMn 10mepHo20 KOHMPO.IIO
ma ycHoi 8i0N06ioi.

Knrwouoei cnosa: mecmosuii komn romepHuli KOHMpPOJb, YCHA 8I0N0GI0b.

Abstract. One of the methods of improving the quality of education is the introduction of
computer-based test control. As is known, along with its advantages, computer-based test control
has a number of disadvantages, which do not allow for a full assessment of the level of knowledge
of students, especially in clinical disciplines.

Research into the objectivity of assessing the level of knowledge of students using computer-
based test control will allow determining the feasibility and role of the latter, compared to
traditional oral questioning.

The purpose of the study was to study the effectiveness of assessing the level of knowledge of
students in a clinical discipline lesson using computer-based test control.

To study the effectiveness of assessing the level of knowledge using computer-based test
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control, students were divided into two groups. The first group consisted of 92 students who took
the computer-based test without first familiarizing themselves with the questions, and after
assessing the level of knowledge using an oral answer. The second group consisted of 72 students
who first took the computer-based test after first familiarizing themselves with the questions, and
then their level of knowledge was assessed using an oral answer.

In order to assess the probability of the difference between the percentages of the two
samples, Fisher's criteria were used.

Summarizing the results of the study, it should be noted that TOC, as an independent method,
cannot objectively assess the level of students' knowledge, but in combination with an oral survey it
significantly increases the reality of the assessment.

Thus, the implementation of TQC together with an oral survey allows for a more objective
assessment of the level of students' knowledge in clinical disciplines.

Conclusions.

1. Using only computer-based test control does not allow for an objective assessment of the
student's level of knowledge in a lesson.

2. To objectively assess the level of student knowledge in a lesson in a clinical discipline, it is
necessary to use the results of computer-based test control and oral response in combination.

Keywords: computer-based test control, oral response.

Berym.

OO0’€eKTUBHO OIIIHUTHU PIBEHb 3HAHb CTYJICHTIB Ha KIIHIYHUX Kadeapax € JOCUTh
CKJIQJHOIO 3a/1a4el0, OCKUIbKM 0araTo MUTaHb € 3arajibHOBIIOMUMH Ta MAalOTh TICHUM
3B’SI30K 3 IHIIMMU JUCUUIUIIHaMU. Tomy, mnepeBakHa OUIBLIICT, BHUKJIAJayiB
OpIEHTYETHCS HA OLIHKY 3 IHIIUX KIIHIYHUX Kadeap [2].

OnHuUM 13 HampsMKIB yJAOCKOHAJEHHS HaBUYaJbLHOIO MpOIECYy € Po3polKa
TectoBoro komi torepHoro koHTpoito (TKK), sika no3Bossie 00’€KTUBHO OIIHUTH
piBEHb 3HAHb CTYACHTIB, BUSBUTH «CIa0K1 MICISD» Y PO3YMIHHI TEMHU Ta BU3HAYUTH
CIOCOOM 1X YCYHEHHSI.

Takox, cepenq mnepepar TKK HeoOXimHO BIiAMITHTH HOTO ONEPATHBHICTD,
MO>KJIMBICTh OJIHOYACHOTO MAaCOBOTO KOHTPOJIIO PIBHA 3HaHb YCHOTO MOTPIOHOTO
KOHTUHTEHTY CTyJeHTiB. [lpm 1boMy TecTOBUH METOJ JI03BOJIIE€ 3BUILHUTH
BUKJIaJa4a BIJ y4acTi B IpoIeAypax KOHTPOJIIO Ta 00poOKu pe3yabraris [1].

[Topyu i3 cBoimu mepeBaramu TKK Mae psn HemomikiB, TaKMX SK HasBHICTb
TUIBKM OJIHI€I MPaBWJIBHOI BIAMOBIJI, MOXJIMBICTh BUOOpPY MHpPaBHIIBHOI BIANOBIIL
HaBMaHHsI, BIZICYTHICTh MOXJIMBOCTI CaMOCTIMHOTO (hopMyBaHHS BIAIMOBII TOUIO [3,
4-5].

ToMy mOpIBHSHHS OLIHKA PIBHS 3HaHb CTYJAEHTIB 3a JOMOMOIOI0 YCHOT
BiamoBiai Ta TKK m03BonuTh BH3HAYNTH €()EKTUBHICTH Ta JOIIIBbHICTH OCTAHHBOTO Y

HaBYAJIBLHOMY IPOIIECi.
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Meta pocaimkennsi. BuBunTty e(heKTUBHICTH OILIIHKK PIBHSI 3HaHb CTYJICHTIB Ha
3aHATTI 3 aucuumuiiad «OHKOJIOTIS Ta pajlaliiiHa MEIUWIMHA Yy TOMY YHCID» 3a
JOTIOMOT'0I0 TECTOBOT'O KOMIT FOTEPHOT'O KOHTPOJTIO.

Marepianu Ta MeTOAN.

3 METOI MiABUIIEHHS OO0 ’€KTUBHOCTI OI[IHKM PIBHS 3HaHb CTYJICHTIB 3
mucuuruiiHg «OHKOJIOTIS Ta pajialiiiHa MEIUIMHA Y TOMY YHUCI1» PO3pOoO0JIeHO Ta
BrpoBaxkeHo TKK 3 koxkHOT TeMu 3aHATTS. TecToBl 3aBAaHHS OXOILTIOIOTH Bij 250
10 300 3anuTaHb, Kl CTOCYIOTHCSI BUKIIOYHO IEBHOT HO3Z0JIOT1 SIKa PO3IIISIA€ThCS Ha
3aHATTI. TecToBl 3aBHaHHS MICTATh IT'SATh BapiaHTIB BIJIMOBiIEH Ta CKIAJCHI 3a
3araJIbHONPUUHATUM IIJIAHOM, IO BKJIFOYAE MUTAHHS €ITiIeMIoNorii 3aXBOPIOBaHHS,
raTtoreHe3y, NaToJIOTIYHOT aHartoMii, kiacudikaiii, 30kpema TNM, KiIiHIYHOT
KapTUHU, OCOOJMBOCTEH JIarHOCTUKH Ta JIIKyBaHHSA. TecToBl 3amuTaHHA
pO3TaIIoBaHl y BIAKPUTOMY AOCTYMi, IO JAa€ 3MOTY CTYJEHTY Mepel 3alHSTTIM
O3HAaHOMUTHCS 3 HUMHU, HAJICKHUM YHHOM MIJArOTYBaTUCA, & TAKOXK ceOe MepeBIpUTH.

TKK Ha xoxHOMY 3aHATTI BKiItouae 10 muTaHb, Ha SIKI CTYJI€HT MOBUHEH NATH
BIJIMOBIAL BIPOJOBXK 5 XBUIMH. [IpaBuiibHa BIAMOBI/Ib HA JIEB’SITh Ta OUTBIIE MUTaHb
OIIHIOETHCH, SIK «5», Ha BICIM — «4», Ha IIICTh — «3»”.

Bnpogosx omHoro cemectpy, To0TO 9 3aHATH 3 OHKOjorii, 164 cTyneHTiB
I’SITOTO KYpCy, CHEIiabHOCTI MENMIIMHA, Ha KOXHOMY 3aHATTI mpoxomunn TKK.
Jns BUBYEHHS €(EKTUBHOCTI OIIHKH PIBHA 3HaHb 32 JIOMOMOIOIK TECTOBOTO
KOMIT FOTEPHOTO KOHTPOJIIO CTYICHTH MOAUICHI Ha ABI rpynu. [lepiry rpymny ckianu
92 crynentu, sxi npoxoauian TKK nonepenHbo He 03HaHOMUBIINCH 3 MUTAHHSIMHU, a
TaKOX MICJIS OLIHKK PIBHSA 3HaHb 3a JOMOMOTroI ycHOi Biamnosiai. [dpyry rpymy
YTBOpWJIM 72 cTyAeHTH, K1 cnoyaTky npoxoauin TKK nonepegapo 03HallOMUBIIMCH
3 MUTaHHSIMU, a MTOTIM OLIHEHO 1X piBE€Hb 3HAHb 3a JIONMOMOI0K0 yCHOT BifnoBiai. Crif
BIIMITUTH, IO y APYTIi rpyIi CTyACHTIB BUKJIa a4 He 3HaB oliHkH 3a TKK.

3 METOI0 OIIHKHU BIPOTITHOCTI PI3HUIII MIXK BIICOTKOBUMH JTOJISIMH JIBOX BUOIPOK
BUKOPUCTOBYBaH Kputepii dimepa.

OO0roBopeHHsi pe3yJibTaTiB A0CJIIKEHHS.

AHaM3youn pe3ynbTaTH JOCIIIKEHHs MpeCcTaBiIeH] B TaOiauill 1, CTOCOBHO

Conference proceedings 194



Technique and technology of the future October 2025

MepIIOi TPYIH CTYIASHTIB, CIIi BIAMITUTH BIPOT1IHO MEHIINY KIIBKICTh OIIHOK «5» 1
«4» Ta BIAMOBIIHO OUTBITY KUTBKICTh «3» y cTyAeHTIB npu npoBeAeHHi TKK. Takox,
nepeBakajia KUIBKICTh OIIHOK «2» mpu mpoBeneHHi TKK, mpore ms pizuuns €
HeBiporigHow. [le cBiqUHuTh Mpo Te, MO CTYACHTH HE JIOCUTH SKICHO TOTYHOTHCS JI0
3aHATTS, @ YCHUM OINUTYBaHHSM HE 3aBXKIW MOXKIIMBO 00’ €KTHBHO OIIIHUTH PIiBCHb
3HAHHS CTYJCHTA Ha 3aHATTI, OCKUTBKH TEXHIYHO HEMOYKJIMBO OIMUTATH CTYICHTA BCIO

TCMY 3aHATTA.

Tadauus 1 - Pe3yibTaTu OliHKY PiBHS 3HAHb CTY/AEHTIB nepuoi rpynu, %

Ouitixa VcHa BIANOBIAb, TecToBui KOMIT FOTEPHUI
i n=718 KOHTpOIb, =718
«5» 163 (23,2%) 121 (16,9%) p<0,01
«4» 322 (44,8%) 279 (38,9%) p<0,05
«3» 165 (23,0%) 242 (33,7%) p<0,01
«2» 68 (9,5%) 76 (10,5%) p>0,05

Tpumimxu:

1. n — KinvKkicms cnocmepedicenny,
2. p — pisHuys misxc 0boma memooamu OYiHIOBAHHSL PiGHS 3HAHD.

Tabauus 2 - Pe3yJbTaTl OiHKY PiBHS 3HAHb CTYAEHTIB APYroi rpynu, %

Ouitixa TecToBuil KOMIT IOTEpHUI YcHa BiANOBIb,
H KOHTPOJIb, N=548 n=548
«5» 108 (19,7%) 87 (15,9%) p<0,05
«» 248 (45,3%) 193 (35,2%) p<0,01
«3» 118 (21,5%) 216 (39,4%) p<0,01
«2» 74 (13,5 %) 52 (9,5%) p<0,05
Ipumimxu:

1. n—kxinekicms cnocmepexiceny,
2. p — pi3Huys mixc 00oma Memooamu OYiHOBaAHHs PIGHS 3HAHb.

[Ipencrarneni B Tabmui 2 pe3ynabTaTH JOCHTIIKEHHS APYTOi TPYNH CTYICHTIB
BKa3ylOTh Ha BIPOTiHE MEPEeBaKaHHS OLIHOK «5» 1 «4» Ta MEHUIY KUIbKICTh OLIIHOK
«3» 1 «2» npu npoeaeHHi TKK, mopiBHsHO 3 ycHUM onuTyBaHHAM. Lle cBimunTh mpo

Te, M0 CTYJEHTH MEXaHIYHO 3aydyylOTh BIAMOBIAI HA TECTOBI 3aMUTaHHS, HE
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PO3yMIIOUM TEMH 3aHSTTS, TOMY OpIEHTyBaTHcs BUKIIOYeHO Ha pe3yiabratu TKK €
HEKOPEKTHUM.

[TincymoByrouUM pe3ysibTaTh MPOBEACHOTO JIOCHIKEHHS CIIJ 3a3HAYUTH, IO
TKK, sk camocTiiiHul METOJ, HE MOX€ OO0 €KTUBHO OI[IHUTH PIBEHb 3HAaHb
CTYJICHTIB, MPOTE Y CYKYIMHOCT1 3 YCHUM ONMUTYBAaHHSIM 3HAYHO MIJBUIIY€E PEAbHICTh
OLIIHKH.

Takum ymHOM, BrpoBamkeHHs TKK pasom 3 ycHow (popMOr0 ONUTYBaHHS
J03BOJIsIE OUTBII O0’€KTMBHO OILIHUTH PIBEHb 3HaHb CTYJIEHTIB 3 KIIHIYHUX
IUCIIAIUIIH.

BucHoBkwu.

1. BukopucTtaHHsi BHUKJIIOYHO TECTOBOTO KOMIT IOTEPHOTO KOHTPOJIIO HE Ja€
3MOru 00’ €KTUBHO OI[IHUTHU PIBEHb 3HAHb CTYJIEHTA Ha 3aHATTI.

2. JIna 00’€KTHBHOI OLIHKKA PIBHS 3HaHb CTYJEHTA Ha 3aHATTI 3 KJIIHIYHOT
JUCUUIUTIHA HEOOX1IHO BUKOPHUCTOBYBATH Yy CYKYIHOCTI pPE3yJbTaTh TECTOBOTO

KOMIT FOT€PHOI'0 KOHTPOJIIO Ta YCHOI BIITOBI/I.
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WAYS TO IMPROVE THE SYSTEM OF SOCIAL AND PSYCHOLOGICAL

MECHANISMS OF MANAGEMENT ACTIVITIES
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Abstract: It is well known that any improvements in an organization's activities cannot take
place without the personal and professional growth of each employee, their awareness, and the
development of their competence. The personal value of each employee of the organization requires
the use of their potential and the search for ways to create an optimal management model, taking
into account socio-psychological factors. The results of the study show that today's managers deal
with a whole range of professional issues, including personnel management. At the same time, the
most vulnerable issues are those related to the individual and personal growth of employees.

Keywords: interactive methods, emotional culture, communicative competence, psychological
support

Anomauin: 3acanvcHo8ioomo, wo OYOb-AKi NOKpawjeHHs y OisIbHOCMI opeauizayii He
ModCymyb  8i0bysamucs 6e3 0cooucmozo ma npogheciinoco pocmy KOHCHO20 NPAYIBHUKA, U020
obiznanocmi ma po3eumky Komnemeuwmuocmi. OcobucmicHa YIHHICMb KOJCHO20 NPAYIBHUKA
opeaHizayii nompebye BUKOPUCMAHHS 1i020 NOMEHYIUHUX MONCIUBOCIEN MA NOULYKY WIIAXIE U000
CMBOPEHHs ONMUMAILHOI MOOei YNPAGNIHHA 3 8PAXYEAHHAM COYIANLHO-NCUXONO02IYHUX YUHHUKIG.
3a pesynomamamu 00CAiONCEHHS 008EOCHO, WO CbOSOOHI YNPABIIHYI GUPIULYIOMb YU KOMNIEKC
npogeciiinux npobnem, 30Kpema RNUMAHHA YNPAGNIHHA NepcoHarom. Boowouac Hatlbinbu
BPA3IUBUMU  BUABUIUCL NPOONeMU, WO NOB8 A3AHI 3 [IHOUBIOYAIbHO-OCOOUCMICHUM 3POCHAHHAM
NpayieHUKIS.

Knrouoei cnosa: inmepakmusni  memoou, emoyiuHa — Kyavmypda,  KOMYHIKAMUGHA
KOMNemeHmHicmy, NCUXOJL02IYHA NIOMPUMKA

We present the possibility of socio-psychological support for the organization's
activities within the framework of a systematic approach. The system of socio-
psychological influences in company management consists of two interrelated
structural components. (Figure 1)

The first structural block is “employee training,” which aims to promote the
professional growth and development of each individual. The main objectives are:

* developing communication skills;

+ forming emotional culture;

* improving language skills

The second structural block is “social and psychological stimulation of labor,”

which includes:
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* material incentives;
* social incentives;

* psychological support for employees.

The system of social and psychological

influences in company management

Employee training Social and psychological
incentives for work —
Development of Financial incentives
communication skills
Formation of emotional Social incentives
culture
Improving foreign language Psychological support for
skills employees

Figure 1 Ways to improve socio-psychological influences in management

Development of communication skills

The implementation of this system, which incorporates the fundamental factors
of socio-psychological support for the organization's activities, requires both
significant financial resources and strong-willed decisions by management. It should
be noted that moral and psychological support for personnel and the creation of
favorable conditions for their productive activity are not only objectively necessary,
but also ensure the effectiveness of the entire organization. Without diminishing the
role of socio-psychological incentives for work, the main focus is on the main areas
of improving the qualifications of the organization's employees.

The professional development system provides training through various forms

of coursework (courses, seminars, webinars, training sessions) in accordance with a
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plan that may include:

* Training in communication skills and teamwork

*  Webinar on emotional intelligence issues

» Series of thematic meetings

» Foreign language courses

The training is aimed at developing communication skills and teamwork,
encouraging understanding of the specifics of business communication, easy
adaptation to unusual situations and interlocutors, and requires mastery of
communication techniques.

The effectiveness of the training and the successful completion of all tasks
depend on clear planning and competent formulation of goals. The trainer must
clearly understand the specifics of the organization's activities and take into account
the different categories of employees who will participate in the training. We
proceeded from the assumption that the implementation of communication training is
carried out at the suggestion of the employees themselves, who need to improve their
skills and abilities and develop a set of communication competencies.

During staff training, the trainer should use a set of interactive methods that
promote the development of creative thinking, the formation of perceptive
communication skills, empathy, etc.: modeling possible professional situations where
participants have to offer different options for possible developments; role-playing
certain work situations that arise in the course of work, in conditions of team
interaction; group discussion of a problem to jointly search for an alternative
solution; generating ideas and one's own vision of solving a problem, which
stimulates the development of creative thinking.

The main goal of the training program is to acquire socio-psychological
knowledge and develop organizational and communication skills necessary for
working in a professional field. Upon completion of the training, an in-depth course
in rhetoric and communication can be offered.

The next component of the first block is a webinar on emotional intelligence

issues, which includes a series of thematic meetings. A distinctive feature of the

Conference proceedings 199



Technique and technology of the future October 2025

webinar is the high intensity of group interaction, the activity and independence of
participants, the development of relevant experience, and personal experiences. This
is the ideal form of professional development for those who want to advance their
careers by working with the key elements of emotional intelligence: self-awareness,
self-regulation, self-motivation, empathy, and relationship management.

The main principle of the webinar is “Learn - Apply - Reflect.” This allows
participants to gain a deep understanding of the close relationship between thoughts,
emotions, and behavior. This understanding will not only improve their decision-
making abilities, but also increase their effectiveness in leadership positions and
teamwork, which is a vital asset in today's business environment. Participants will
complete interactive exercises that promote the practical application of emotional
intelligence techniques in their daily work life. This will help them navigate complex
professional situations, negotiate tactfully, and succeed in conflict resolution, which
is important for career growth.

Along with the webinar, it is advisable to introduce language courses. Language
course groups should be formed according to the needs of employees.

The presented professional development measures will largely meet the needs of
employees in terms of developing communication skills and abilities, easy social
adaptation to various communication environments, forming emotional culture
abilities and qualities, developing creative potential, and will contribute to

strengthening staff motivation for professional activity.
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Abstract. The article examines the psychological determinants of effective foreign language
teaching in the context of global instability and crisis. It emphasizes the importance of emotional
resilience, motivation, and cognitive adaptation as key factors influencing language learning
outcomes. The study highlights that during periods of uncertainty, language education functions not
only as a means of communication but also as a tool for psychological self-support and personal
stability. Attention is given to motivational and value systems, emotional regulation, cognitive
flexibility, and the role of socio-psychological support in maintaining students’ engagement and
well-being. The integration of psycholinguistic and neurodidactic strategies, combined with
intelligent digital technologies, enables a human-centered and adaptive educational process. The
article concludes that developing emotional intelligence, stress resilience, and self-regulation skills
are essential for sustaining effective language learning and psychological balance in crisis
conditions.

Keywords: educational psychology; foreign language teaching; psychological aspects;
emotional resilience;, motivation, cognitive adaptation, crisis; uncertainty.

Introduction.

Modern civilization is experiencing a period of profound transformation,
accompanied by economic upheaval, political turbulence, sociocultural changes, and
global crises [1-4]. These processes not only generate objective challenges but also
shape new psychological realities [5] that impact the learner's personality. In this
situation, learning foreign languages requires special attention to the learner's internal
states, their motivation, emotional background, and cognitive abilities.

Today, a foreign language is not simply a tool for professional or academic
communication, but a crucial component of self-identification, a means of
intercultural dialogue, and a means of personal adaptation to a changing world.
During periods of instability, language learning becomes an act of psychological self-
support and a means of restoring inner balance.

External crises—wars, economic recessions, pandemics, migratory

movements—increase psychological pressure, reducing concentration, attention, and
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learning ability. The rapid adoption of digital [6] and hybrid technologies [7] is
simultaneously creating new cognitive-psychological contexts that require a
reconsideration of classical pedagogical approaches. Under these conditions,
effective learning is impossible without considering factors such as emotional
regulation, stress resilience, psychological safety, and the development of self-
reflection.

Research into the psychological mechanisms of successful foreign language
acquisition in times of uncertainty and crisis is an interdisciplinary endeavor that
integrates insights from cognitive psychology, psycholinguistics, educational
neuroscience, and crisis psychotherapy.

Main Part.

1. Motivational and value systems. In times of crisis, traditional external
incentives (professional prospects, academic success) often lose their power. Internal
factors come to the fore—the desire for self-development, personal growth,
communication, and psychological resilience. The pedagogical goal is to strengthen
internal motivation, develop a sense of competence, and enhance self-confidence.

2. Emotional and cognitive resilience. Experiencing anxiety and uncertainty
weakens attention and memory, reducing learning productivity. Therefore, creating
an emotionally safe environment, using self-regulation, relaxation, and cognitive-
behavioral techniques becomes a priority. This helps reduce stress levels and increase
receptivity to new language material.

3. Cognitive adaptation. Under increased stress, a person's cognitive resources
are limited. Learning effectiveness is enhanced by adaptive methods—a
micromodular approach, alternating theoretical and practical elements, visualization,
and multisensory perception of information. Modern intelligent technologies can
serve as a tool for personalization and support for learners.

4. Socio-psychological resources. Collective support and a sense of belonging to
a learning group play an important role in overcoming crisis experiences.
Communicative learning formats, group projects, and collaborative creative tasks

help restore interpersonal connections and foster a positive emotional atmosphere.
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5. Psycholinguistic and neurodidactic strategies. Under high levels of emotional
stress, information comprehension requires a different approach. The use of
neuropedagogical tools, multimodal stimuli, and gamification of learning helps
reduce cognitive overload and improves long-term memory.

Conclusions.

The effectiveness of language education in times of crisis is determined by a
combination of pedagogical and psychological factors. It is essential to consider the
emotional states, motivation levels, and individual cognitive characteristics of
students. In this context, psychological support and the development of stress
resilience are becoming an integral part of modern language teaching methodology.

Effective foreign language acquisition is only possible by creating a safe
learning environment where students feel confident, intrinsically motivated, and
emotionally engaged. Developing skills in self-regulation, critical thinking, cognitive
flexibility, and emotional intelligence ensures not only academic progress but also
personal resilience in the face of social and economic uncertainty.

Consequently, learning foreign languages in times of crisis should be viewed as
a psychologically supportive process aimed at harmonious personal development.
The integration of psycholinguistic, neuropedagogical, and technological approaches
creates a new educational paradigm—humanistically oriented, adaptive, and
emotionally intelligent learning that can ensure the sustainability of knowledge and
the emotional well-being of students in a turbulent world.

Duscussion.

As noted above, the modern educational space is developing against a backdrop
of increasing global challenges—economic upheaval, social crises, political conflicts,
and information overload. These processes not only alter the structure of educational
systems but also directly impact the psychological state of students, reducing their
ability to concentrate, regulate emotions, and perform cognitively. In such
circumstances, intelligent technologies capable of not only improving the quality of
education but also providing psychological support to individuals are becoming

increasingly in demand. One of the most promising tools of this kind is hybrid
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artificial intelligence—a comprehensive system integrating the capabilities of neural
networks, machine learning, and expert algorithms [7]. By combining analytical and
empathic components, hybrid Al is capable of creating individually sensitive
educational trajectories, adapting them to the cognitive and emotional characteristics
of each student. In times of crisis and instability, such technologies become not just
an element of digital pedagogy, but an important psychological resource that helps
reduce anxiety, increase confidence, and maintain intrinsic motivation for learning

foreign languages.
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m. Kuis, Ilosimpoghnomcokuii npocnexkm, 31, 03037

Anomauia. Y cyuacHomy  YKpAiHCbKOMY — CYCHIIbCMBI, WO  Nepeicusac  auboKi
mpancgopmayii, numanus memopianizayii Hadysae ocobaugoi axkmyanvrocmi. Memopianu ma
Micys nam’sami eucmynaromv He Juuie AK NPOCMOPOSI penpeseHmayii MuHyno2o, ane u sK
IHcmpymenmu  opmy8aHHs. I0eHMUYHOCMI, KOHCONIOAYii CRIIbHOM MA NepeoCMUCTEHHS
icmopuyHux mpasm. Y ybomy KOHmMeKcmi 8axciugo po3pizHAmMuU JIOKAIbHUL Ma HAYIOHATbHUL
sUMIpU nam ’smi, AKi 83aEMO0II0Mb, KOHPAIKMYIOMb 60 00NOGHIOIONb 00HE 0OHO20.

Memopianu ma micys nam’smi € KIHOUOBUMU THCIMPYMEHMAMU 30epedCceHHss ICmOopuyHoi
CRAOWUHU 1l B0OHOYAC — NPOCMOPAMU (HOPMYBAHHA KOAeKMUBHOI i0enmuynocmi. Bonu ¢hikcyromo
nesHi nodii, nocmami uu ioei, AKI CYCNIIbCMBO B8ANCAE BANCIUBUMU OJISL CB020 MUHYI020 U
cyuacnocmi. AHaniz mMemopianbHux npakmux 00360JI51€ 3PO3YMIMU, K PI3HI COYIaNbHI epynu ma
Odepaicasa CcniggiOHOCAMb JNOKAIbHI Cno2aou 3 HAYIOHATIbHUMU ICIMOPUYHUMU Hapamueamu. Y
KOHMEKCMI CY4acHUx mpauc@opmayiti VKpaiHCcbKo2o CyCRIIbCmed, 30Kpema GilHU, 0eKOJIOHI3ayil
icmopuyHo20  Hapamugy ma — NePeoCMUCHEHHS  HAYIOHANbHOI  I0eHMUYHOCMI,  NUMAHHA
Memopianizayii Habysae ocobaugoi axmyanvHocmi. JIOKAnbHI npakmuxku nam’simi, NONPU C80i0
3HauUywiicms, CMUKAIOMbCA 3 HU3KOI0 BUKIUKIB, SIKI HOMPeOYIomb CUCTNEMHO20 AHATI3).

Knrwouoei cnosa: Memopianu, micya nam’ssmi, 10KaIbHI mMa HAYIOHAbHI UMIPU, VKPAIHCbKe
CYCnilbCMEO.

Abstract. In contemporary Ukrainian society, which is undergoing profound sociocultural
transformations, the issue of memorialization has acquired particular significance. Memorials and
sites of memory function not only as spatial representations of the past but also as instruments for
shaping collective identity, consolidating communities, and reinterpreting historical traumas.
Within this context, it is essential to distinguish between the local and national dimensions of
memory, which may interact, conflict, or complement one another.

Memorials and sites of memory serve as key instruments for preserving historical heritage
while simultaneously providing spaces for the construction of collective identity. They
commemorate specific events, figures, or ideas regarded by society as meaningful for both its
historical legacy and its present self-understanding. The analysis of memorial practices enables an
exploration of how various social groups and the state negotiate the relationship between local
memories and national historical narratives. In light of the ongoing transformations within
Ukrainian society — particularly the war, the decolonization of the historical narrative, and the
rethinking of national identity — the problem of memorialization becomes increasingly relevant.
Despite their importance, local practices of remembrance face a range of challenges that
necessitate systematic scholarly examination.

Keywords: memorials, sites of memory, local and national dimensions, Ukrainian society.
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Berym.

Y  cydacHOMy yKpaiHCBKOMY CYCHUIbCTBI, IO TEPEKHUBAE  TITUOOKI
TpaHcopmarlii, TUTaHHS MeMmopiamizalii HaOyBae o0COOJIMBOI aKTyaJbHOCTI.
Memopianu Ta micusg nam’siTi BUCTYNalOTh HE JIMILIE SIK MPOCTOPOBI pernpe3eHTarii
MUHYJIOr0, aje i sIK IHCTPYMEHTH (POPMYBaHHSI 1IEHTUYHOCT1, KOHCOMIAAIi CIIJIBHOT
Ta MEPEOCMUCICHHS ICTOPUYHUX TPaBM. Y IIbOMY KOHTEKCTI Ba)KIMBO PO3PIZHATH
JIOKaJIbHUI Ta HAI[lOHAJBLHUM BUMIpPHU TaM AT, SIKI B3a€EMOJIIFOTh, KOHIIIKTYIOTh a00
JOTIOBHIOIOTH OJHE OHOTO.

MemMopianibHa KyJIbTypa € BAXJIMBUM 1HCTPYMEHTOM (DOPMYBaHHS KOJIEKTHBHOT
nam’siTi, 1 B YKpaiHi BoHa HaOyBae OCOOJIMBOTO 3HA4YeHHS B KOHTEKCTI
MOCTTOTAITAPHOTO CYyCIIJILCTBA, BIHHU Ta JIEKOJIOHI3aIlli ICTOPUYHOTO HAPATUBY.

OcHOBHHUII TEKCT.

BaxmBuM y KOHTEKCTI MeMopiali3allii € TOHSATTS KOJIeKTUBHOI mam’ati. Keimi
beiikep po3risgae KOJEKTUBHY NaM’siTh SK CHUIbHE PO3YMIHHS Ta BITUYTTS
MIPUHAJICKHOCTI JI0 MicCIIs, 110 (OPMYETHCS Yepe3 B3a€MO/I1I0 MaTepiaabHuX (OyAiBIl,
MaM'ATHAKW) Ta CAMBOJIIYHUX (CIIOTa I, ICTOPHYHI TOii, MiH) acIeKTIiB MHUHYJIOTO.
Bona BuHHMKae B reorpadiuHO OOMEXKEHHUX KOHTEKCTax, € TMOJICEMIYHOIO Ta
HECTallIPHOIO B Yaci, 1 TMOCTIMHO BIJHOBIIOETHCSA YEpe3 JIAIOr MK OCOOMCTHMHU
CIIOrajilaMy Ta ICTOPUYHUMHU HapaTHUBaMHU.

Mewmopianizallis — 11e Iporec MaTepiamizamii maM’aTi y BUTJIAII TaM’ STHUKIB,
My3€iB, pUTyalliB, HapaTuBiB. BoHa Moxke OyTu oQiliifHOK (JIepKaBHOW0) abo
Heo(imiiiHO (TPOMAJICHKOI0), IIEHTPAI30BaHOIO abo0 JICIEHTPaIi30BaHOK. 3a
AntoHOM [lpoOoBHueM, edekTHBHa MeMmopiami3alis Mae IpyHTyBaTuci Ha
NPUHIMUIIAX: 1HKJII3UBHOCTI — BpaXyBaHHS PI3HUX TOJOCIB 1 JOCBi/IIB; €TUYHOCTI —
YHUKHEHHSI repoi3alli CMepTi; JIOKaIbHOI y4acTl — 3a1y4€HHsl TpoMaj 10 CTBOPEHHS
nam’sITi; BIAKPUTOCTI 10 IEPEOCMUCICHHS — IaM’SITh SIK TpoIiec, a He pormafl].

[[i mpuHIMIHM aKTUBHO BIPOBA/DKYIOTHCA B YKpaiHi, /e TPOMaad HE JIUIIE
30epiratoTh mam’sith, a ¥ (HOPMYIOTh HOBI HapaTHUBH, IO MOETHYIOTH OCOOMCTE Ta
KOJICKTHBHE.

HamionaneHi MeMopianu, sK TpaBWIo, MaioTh oQimiiHMiA  cratyc 1
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pPENpPE3eHTYIOTh 3arajibHO/epKaBHUN HapaTtuB. BoHu QopMyroThcs depe3 MOTITHKY
nam’siTi, Ky peani3yloTh Jep)KaBHI 1HCTUTYIII, 30KpeMa YKpaiHCHKUU 1HCTUTYT
HaiioHayibHOT mam’siTi. Taki o0’ektu, sk Memopian ['epoiB HeGecnoi Cotni abo
Hamionansauit my3eit ['onogomMopy, € npukiagaMy [EeHTpaTi30BaHOI MeMopiaizailii,
1o ¢popmye yHipikoBaHYy BEpCitO iCTOPIi.

JlokanbH1 1HIIATUBU YacTo (YHKUIOHYIOTh Yy BaKyyMi 3arajibHOJIEP>KaBHOI
cTparerii. BiiCyTHICTh YITKUX HOPMATUBHUX PAMOK Ta KOHUENTYalbHUX OPIEHTHUPIB
OpPU3BOAUTH 10 (PparMEHTApHOCTI MeMOpiadbHUX MpakTuk. lLle yckmaaHioe
THTErpaIlifo JIOKATbHUX HAPATHBIB y 3araJIbHOHAIIIOHATBLHUHN JUCKYPC.

JlokanbHi MicHsl TaM’ATi YacTO BUHHUKAIOTh SK IHIIIQTHBH TPOMaJ, POJHH
3aru0JIMX, BOJIOHTEPChKUX 00’ €IHaHb. BOHM MalOTh eMOIIMHO HACUUCHHI XapakTep,
B1100pakaloTh KOHKPETHI TO/11, OB’ s13aH1 3 MIEBHOI TEPUTOPIEIO, 1 HEPITKO CTAIOTh
MPOCTOPAMH CITUTHHOTO TOpsl Ta coiigapHocTi. [Ipukinagom € Memopianu 3aru0aum
BOIHAM y MICTaX 1 Celiax, Kl CTBOPIOIOThCS 0€3 y4yacTl JIep>KaBH, ajie MatoTh IIHO0OKe
3HAYEHHS 111 MICIIEBOI CITIJIBHOTH.

Mewmopianu HEpPIIKO CTBOPIOIOThCA 0€3 HaleKHOro 3alyuyeHHS MICIIEBUX
CHUJIBHOT, POJIUH 3aru0uX, BETEPaHiB Ta MPEJACTABHUKIB KYJbTYPHOI'O CEPEAOBUIIIA.
Takwuii migxig 3HMWKYE piBeHb 1mMeHTH]IKaIIl TpoMaau 3 00’€KTOM mam’sTi, a 1HOI
BUKJIMKA€E CHOPOTUB a00 OalayXicTh. YUacTh TPOMAJSH y TMPOIECi CTBOPEHHS
MeMopiajy € KJIHOUYOBOI YMOBOO HOTO JIETITUMHOCTI Ta €(pEKTHBHOCTI.

Bbpak ¢axoBoro migxomy 10 Au3aiHy MEMOpialiB TaKOX MPU3BOAUTH JI0 MOSIBU
00’€KTiB, Kl HE BIANOBIAAIOTh €CTETUYHUM, KYJIBTYPHHUM a00 €THYHHM HOpPMaM.
HanMmipHa nmareTuyHicTh, Ia0JIOHHICT a00 HEBUPA3HICTh (OPM MOXKYTh 3HELIHUTH
camy 1J1€10 BIIaHYBaHHS.

Sk 3a3Havae ictopuk AHTOH Jlsryma: 3apa3 Mu OpMyeEMO HOBY MEMOPIAJIbHY
KYJbTYpY, HE 3Hat0UHM ii PiHANBHOI TOUKH. DOPMYIOTECS MPAKTUKH, XKAHPH, CTUXI1HHI
meMopianu. Ile cycninpHui Tponec, (GopMyBaHHA JEMOKPATUYHOI IaM'sTi.
[TocTymoBo cuTyarlisi 3MIHIOETbCS, aje peaizaiis 1HOAI Wae PaasHCHKUM ILISTXOM
yepes 3acTapijie 3aKOHO/IaBCTBO. baraTto crapux HOpM 30€piraroThCs, TOMY JepKaBHI

IHCTUTYTH TIOBMHHI BCTAaHOBUTH MEXI1 i1 MeMmopiaiizaiii. 3apa3 po3po0JiseTbes
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3aKOH MPO MEMOpiali3allito BiiHU, SKUWA Ma€ BU3HAYUTH OCHOBHI npaBuia. CTHXiiiHI
MeMopialiy, sSIK mpanopii Ha Maiigani, — e MmBHIKA peakilis CYCHUIbCTBA Ha
NOBUIBHICTH JiepkaBu. Bi10yBaeTbcs eKCIIPECUBHUI TOPAIOK MaM'sITyBaHHs, — 1I€ HE
JUIIE BTpaTH, a W CTpax Mepe] MOXJIMBUM 3HHINCHHSIM 1 OakaHHIM 30eperTH
nam'siTb. TOMy € KOHKpETHa POJIb KOJKHOTO 3 HAaC Y 30€peKeHH1 MaM'sTi, 1 11€ MUTaHHS
BUOOpPY, TOTOBHOCTI Ta YCBIZOMJIEHOCTI. Poiib y 30epekeHHI NaMm'aTi MoJsrae
Hacammepen y po6oTi 3 Hew. CporojHi I1e Halla TOTOBHICTh JO JOHATIB,
BOJIOHTEPCTBA, 3aXHUCTy YKPAiHCHKOi 3eMJIi, a/DKe camMe 1€ € HaWBaXJIHMBIIINM 1
HaWCKIaHIIIM[2].

CyyacHa moiTHKa maM’ STl Ma€e TparHyTd [0 IHTErparii JOKaJIbHOTO 1
HalioHaiIbHOro. lle MOXIMBO uepe3: MIATPUMKY JIOKAJbHUX 1HIIIATUB; CTBOPEHHS
maatgopM I giaNiory  MDK TpoMajJaMH Ta  JIEp)KaBOK; JICIICHTpaTi3alliio
MeMopiajizallii; BKIFOUSHHS PI3HUX FOJIOCIB y HApaTHB IaM’sTi.

PozrisineMo neBH1 JOKalbHI MPAaKTUKKA MeMopiai3allli B perionax Y kpainu:

KuiBcbka o0nacTh cTajia MepHiMM perioHoM, Je peanizyerbes KoHuemniis
MeMopiali3anli naM’ ITHUX MICUb POCIHChKO-YKpaiHChKO1 BiHU. [HIlIaTHBA 00’ €qHY€E
JIepKaBH1 1HCTUTYIIi, MICIIEBI TpPOMaaW Ta TPOMAJICHKI OpraHizaiii 3 METOI0
CTBOPEHHSl HAI[IOHAJILHOTO MAapLIPyTy MaMm ATi, L0 OXOIUIIOE KIIOYOB1 JIOKaIlii,
OB’ s13aH1 3 OOMOBUMH JISIMU, OKYTIAIIEIO T4 CIIPOTUBOM.

VY rpomanax KuiBmuHM BUHHUKAIOTh CIIOHTAHHI Ta OPTraHi30BaH1 MICIIS Iam’sTi,
K1 MAIOTh ITMOOKE eMOLIIifHE Ta CHMBOJIIYHE 3HAYCHHSI:

Ipmine: PoMaHIiBCbKHI MICT, 3pyHHOBaHUW TiJ 4Yac 00iB, CTaB CHUMBOJIOM
eBakyauii Ta repoizmy. KK «Ipninceki Jlunkm» Ta «UBHHTap aBTOMOOLUIIBY» —
NPUKIAIU YpOaHICTUYHOI MeMOoplami3allli.

byua: Bynuiis Bok3anbHa Ta niepkBa Csitoro Anoctoiia AHJIpis CTaId MiCISIMU
BIIAHYBaHHS KEPTB MAaCOBUX PO3CTPLIIB.

[I'ocromens: BiiickkoBe MicTeuko Ta Memopian «Suron Ilepemorm» y cemi
MoryH — npukiiagu TpanchopMmailii TpaBMaTHYHUX TIPOCTOPIB Y CHMBOJIU CIIPOTHUBY.

boponsnka: IlenTpanbHa mioia, 3pyiiHOBaHa aBlayaapaMu, MEpPEeTBOpEHa Ha

HpOCTip mam’Ti Ta MHCTCHBKOI'O OCMHCJICHHI.
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[li sokamii ocHamywoThCcs  1HGOPMAIIMHUMU  CTEaMH, CEHCOPHUMHU
tepMmiHaiamu, AR-m3epkanamu ta QR-komamu, mo BemyTh 10 HHGPOBUX apXiBiB
nam’a1i. KuiBiuHa geMoHCTpye MpUKIIaJ 1HTErPOBaHOI JIOKAIBHOT MeMopiai3aliii,
gKa MOEHYE: TPAaBMATUYHHUM JOCBIJ BifHM; YpOAHICTHUYHI Ta MPUPOJHI MPOCTOPH;
TEXHOJOTIYHI I1HHOBAIlll; eTW4HI miaxoam A0 Iam’sari. lLle mo3Boige He uIIe
30epiraTu MuHyJse, a i (GOpMyBaTU HOBY KYJBTYPHY 1I€HTUYHICTh, 3aCHOBaHYy Ha
JIOCBi/II CTIPOTHUBY, COJITAPHOCTI Ta TiMHOCTI. Lle#t mocBia MOXKe cTaTh MOACILIIO IS
IHIMMX perioHiB YKpaiHu, M0 MparHyTh 30€perTd Mmam sATh MPO CydacHi MOMmiil y
dbopwmi, sika OyJie 3p03yMiIOK0, YYTIMBOO Ta CTIMKOIO B Yaci.

VY BonamHChKOMY PETioH1 JIOKaJIbHA MaM’ATh POPMYETHCS HABKOJIO 1CTOPUYHHX,
KyJbTYpHUX Ta CakpajdbHuUX 00’ekTiB. IIpukianom € MeMOpiaJbHUI KOMIUIEKC Yy
Bononumupi-BoamHcbkOMy, TPUCBIYCHUH KepTBaM (alim3My, 0 BUHUK Ha MiCIIi
KOJIMIIHBOTO KOHIITabopy. Takox My3eli-caquba Jleci Ykpainku B ceni Konoaspkhe €
MPUKIAZIOM KYJbTYPHOI MeMopiamizailii, sika MO€IHY€ JITepaTypHy CHAIIIUHY 3
perioHanbHOI0 1IeHThuHICcTIO. [lone OutBu mij bepecTeukoMm MIOPOKY cTae MicleM
MEMOPiaJIbHUX 3aXO0/iB, 110 BITAHOBYIOTh T€POiB KO3AIbKOi JOOU.

UYepHIriBmuHa JAEMOHCTPYE TMPUKIATA TPaBMATHYHOI JIOKAJIBHOI TIaM’ sTi,
OB’ s13aHOi 3 TOAIsIMH cydacHoi BiHHM. Y ceni Crapuii bukiB rpomama mopoky
BIIIAHOBY€E 3aKaTOBAHMX MEIIKAHIIIB, a B JIEBKOBMYAaX CTBOPEHO MeMoOpiai 13 IMEHaMH
po3cTpuisiHuX. Y YepHirosi Ha Bys1. YOpHOBOJIa MEUIKAHIII IEPETBOPUIIM 3PYHHOBAHY
OaraTomoBepxiBKy Ha MicCIle MMam’sTi, BKIIOYEHE 10 HAI[IOHAIBHOTO MapupyTy. Y
ceni SIrilHE TUIAHYEThCS CTBOPEHHS MY3€l0 B IIKUIBHOMY IMMiABadi, J€ MiJ dac
OKymarlii XOBaJIuCA JIIOJIM — 1€ MPUKIIaJ TpaHchopMallii MpocTopy OO0 B OCBITHIN
MeMopial.

VY 3akapnaTTi JIOKaJbHAa NaM’SiITh YacTO IOEIHYETHCA 3 TYPUCTHUYHOK Ta
MPUPOTHOIO CKJIAIOBOIO. YIKTOPOJICHKHUH 3aMOK € CHMBOJIOM PETiOHaJbHOT
imeHTU4HOCTI, a Jlinig Apmana — BilicbkOBUM Memopiai yaciB [[pyroi cBITOBOT BiifHH.
JleMOHTaX pajasHCBKOTO MeMopially «YKpaiHa — BHU3BOJUTENSIM» B Y3Kropoji
CBITYUTH MPO MEPEOCMUCIICHHS ToTaliTapHoro cranaky. Jlonuna Hapuucis y Xycrti —

NpUKIIA] MPUPOAHOT MeMopiamizaiii, 0 TOEAHYE EKOJOTIYHYy TaM aTh 13
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KYJIbTYPHOIO TPaIUIIIETO.

Po3pobka, miaHyBaHHs, = OOTrOBOpEHHS ~Ta  CTBOPEHHS  OyIb-KOTO
MEMOPIaJIbHOTO TMPOEKTY, peami3ailis OyIb-IKOTO pIIICHHS OpraHiB Biagud YH
MICLIEBOI'O CaMOBPSIyBaHHS, IO CTOCYETbCs NaM’sTi Mpo Tnonii BiHU (BiA
nepeiiMeHyBaHHs BYJUIl JO 3aKJIaJaHHS MEMOpIalbHOrO CKBEpYy), MaroTh OyTH
3pO3YMUIMMHU, TJaCHUMH, JOCTYITHUMH JJIsi y4acTi BCIX 3alliKaBJICHUX CTOPiH,
€KCIIEpPTIB Ta LIMPOKO MMPOKOMYHIKOBAaHUMU 3 rpoMaioro]3].

Memopianu MawoTh He Juiie iHQopMmyBaTH, a i MIATPUMYBAaTH MPOLIECH
KOJIEKTUBHOTO 311iJIeHHs. Hempomymane odopmiieHHS a00 MeceK MOKYTh TTOBTOPHO
TpaBMyBaTl TOCTpaXJaIWX. BaXIWBO BpaxoBYyBaTH TCHXOJOTIYHI AaCIEKTH,
0COOJIMBO Yy BUIIAJIKaX, OB’ sI3aHUX 13 BITHOIO, PEMIPECISIMU YU TEHOIIUIOM.

Ha npuxnaai MDKHApOIHOTO HAyKOBO-IOCHITHOTO W OCBITHBOTO TMPOEKTY
,»3aXHUCTUMO TIaM’ATh’, IO TPUBAE B YKpaiHl BXKE MOHAJ JIECITh POKiB, AHATOJIM
[TononbChkHil aHai3ye CydyacHMM CTaH, TEHJEHIl, BUKJIMKA W TEpPCHeKTHUBU
CTBOPEHHS MICLb IMaM 4Tl Ta KyJIbTYpHU BILIaHyBaHHA >KepTB [[pyroi cBITOBOI BiiiHH,
30KpeMa, YKpaiHCbKUX €BpeiB Ta pomiB. JloCHiIHMKOM 31iMCHEHO aHami3
BIIMIHHOCTEH y TOJIITULI IMaMm’ATi MOAO )KepTB ['0J0KOCTY B Yacu KOMYHICTUYHOTO
peKHMy Ta B CydacHId aeMokparnuHid Ykpaini. B mepiog 1945-1991 pokis
KOMYHICTUYHA BiaJia YKpaiHu 3a00poHsIa OKpeMy Mam’siTh MPO €BPEiB, KEPTB
l'omokocTy, BCi JKepTBH HalllOHaJ-coIianiaMy B poku Jlpyroi cBITOBOi BiHHU
MapKyBaJIUCh €BPEMIZMOM PAJTHCHKOTO PEKUMY, 5K ,,MUPHI PaASTHChKI TPOMAJISIHU .
Takum ynHOM, OyJia HiBeJIbOBaHA OCOOJIMBICTh TPAriyHOI J0JI1 €BPEHCHKUX TpoMa y
Yacu TIaHyBaHHS HAIMCTChKOI aHTHCEMITCHhKOI ixeosiorii Ta mpaktuku. CPCP
3anepevyBaB 1IEHTUYHICTh LMBUIBHUX KEPTB HALMCTCHKOI OKYyMallii, IepeaoBCiM
eBpeiB 1 pomiB. Tiulbku 3a YaciB CyBepeHHOI YKpaiHM Oyna BiIpoJKeHa i
IIEHTUYHICTh, 1 NaM’aTh Mpo HUX. OJIMH 3 NPUKIAAIB BIJHOBICHHS 1CTOPUYHOT
mamMm’siTi PO IIUBUIBHI KEPTBH TITJICPIBCHKOTO PEXKUMY Ha 3eMJISX YKpaiHM CTaB
MPOEKT ,,3axuctuMo nam’siTe”. Came 3aBasku oMy mpotsrom 2010—-2020 pokiB Ha
TepeHax II'sTh obnacte VYkpaiHm — JIpBiBCbKOi, PiBHeHCBKOI, BonmHCBHKOI],

Binnunpkoi, Xutomupcekoi — Oyio BcTaHoBiieHO 20 MeMopiadiB yKpaiHCBKUM
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€BpesiM 1 poMam, 1m0 Oyiau BOWTI HAIUCTCHKUMH KapaJbHUMH MiAPO3ILIaMHU Ta iX
MOMIYHUKAaMHU B mepiof] okymnaiii Ykpaiau y 1941—1944 poxkax [4, c. 106].

BaxummBicte "Micip mam'sTi" moJisrae B iX 3/1aTHOCTI 30epiraTu Ta repeaBaTh
ICTOpUYHI TMOJIii, TePEKUBAHHS 1 KOJICKTUBHUN JOCBif, CHpUSIOYU (POPMYBAHHIO
HalllOHAJIBHOI 200 rPynoBO1 1AEHTUYHOCTI. BOHM MOXYTh CTaTH MICUSIMH KOH(JIIKTIB
abo 00'enHaHHS, B 3aJIEKHOCTI BiJ TOTO, SIK IHTEPIPETYIOTHCS MHUHYIJI MOJIL 1 SIKI
3HAYEHHS IM HAJAIOThCS Y CYYaCHOMY KOHTEKCTI.

[Ty6niuni MeMopialibHI MPOCTOPH MAIOTh TTTMOOKY CHMBOJIIYHY 3HAYYIIICTh, SIKa
BIUTMBAE HAa KOJEKTUBHY MaM'siTh Ta 1ICHTHYHICTh TpoMaau. Sk 3aznadae [I'ep Hopa,
MICIII TIaM’ STl € MICISIMH, JIe "KpucTami3yeThes" 1 "ceKpeTyeThes”" mam'siTh, BOHH €
CUMBOJIAaMH KOJIGKTHBHOI MaM'aATi, M0 30epiraroTh ICTOPUYHI TOMAIl Ta HApaTHUBH
rpomMau . Taki mpocTopr MOXKYTh BKIIFOUATH MaM'ATHUKH, MEMOpIabHI MapKu, My3ei
Ta 1HII MiCIsl, MPUCBSYEHI Mam'sTi Mpo BiMHY Ta i1 kepTB. OAHIEI 3 KIOYOBUX
GyHKLIM MeMOpiaIbHUX MPOCTOPIB € CTBOPEHHS Miclsl JUIsl  KOJEKTUBHOIO
nam'sTaHHS Ta BIIaHyBaHHS 3aruOmux. Lli mpocTopu ciayryroTh HaragyBaHHSM IPO
TpariuHi MoAii Ta IXH1 HACIIKH, JOIIOMAararTh rpoMa/ii 30epiraTi iCTOPUYHY MaM'aTh
1 IepeiaBaTH il HaCTYITHUM MOKOJIHHAM[ S ].

MemMopianbHi  MicCIis, IHTETPOBAaHI y TIOBCAKACHHE JKUTTSA MICTa, MAalOTh
MOTEHITiaN ISl TO3UTUBHOTO BIUTMBY HA COIIAJIbHY MaM'siTh Ta MICbKY 17I€HTUYHICTb.
BoHu 103BOSAIOTE MICTSIHAM 3TayBaTH CBOIO COLIAIBHY I1CTOpiI0 0Oe3 moTpedu
CIeliaJIbHO BIABIIYBAaTH IEBHI MICIs, IO POOHWTH MaM'sTh OUIbII JOCTYITHOIO Ta
3HAUYHIOK Yy TOBCSKIEHHOMY XHUTTI. OTXe, MIChbKa TpoMmaja Ta 1JCHTUYHICTh €
HEBIJI'€MHIMH KOMITOHEHTaMH, [0 BU3HAUYAIOTh XapakTep Ta YHIKAIbHICTh KOXKHOTO
Mmicta. DopMyBaHHS MICHKOI I1JE€HTUYHOCTI BIJOYBA€EThCS YEpe3 B3AEMOJIIO
COLIIAJIBHUX TPYI, KyJIbTYpPHUX MPAKTUK Ta ICTOPUYHUX MOJIM, 110 3aJUIIAIOTh CBii
CIJI Yy KOJIEKTUBHIM mam'sti. [lam'saTHI Micus Ta MeMoOplalu BIIICPAIOTh BaXXJIUBY
poJib y 30epexeHH] ITi€l mam'siTi, CIPUSIOYA PO3BUTKY MICBKOI 1IEHTUYHOCTI Ta
MIATPUMYIOYH 3B'S30K MK MUHYJIUM, TENEPINIHIM Ta MaOyTHIM.

OxkpeMuM HampsMOM CcydacHOi Memopiatizaiii crae mudpona mnam’atb. Y 2025

p. B YKpaiHi mpe3eHTOBaHO MPOoeKT «HalioHansHuit MapiipyT rmam’siTi», 110 MOEIHYE
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KIIOUOBI Micisl BiiHM Yy QopmaTi i1HTepakTHUBHOTO mHUpoBOro mysero. Taki
HIIIATUBY MEPETYKYIOTHCS 3 €BPONEHCHKUMU MTPAKTUKAMK, HAMPUKIIAJ, 3 POEKTOM
Europeana “Memories of the Military”, sikuii cTBOprO€ BIpTyallbHI MeMopialid Ha
OCHOBI1 OCOOMCTHX 1CTOPIM BIHCHKOBHX.

VY cepnni 2025 p. Bepxosna Paga yxsanuna 3akon “IIpo npuHIunu aep:xaBHOT
MOJITUKY HAIIOHAIBHOI TaM’sITi”, AKUW BU3HAYa€ 30€pEKEHHS MaM’ STl SIK €JIEMEHT
HalllOHAJIbHOI OE3MEKH Ta 3aKpIIUIOE CTaTyc [HCTUTYTy HallOHAJIbHOI MaM ATl SIK
[EHTPAIBLHOTO OPTaHy BIIaJ. 3aKOH mepeadadae po3poOKy cTpaTerii Memopiamizarii,
OHOBJICHHSI TOMOHIMIB Ta YCYHEHHS IMIEPCHKUX CUMBOJTIB.

Buchoskmn.

[Tomituka mam’saTi € OaraToyHKI[IOHAJIRHUM BakeleM o0 ’€qHaHHS 1
MOPO3yMIHHS Ha TJI1 CHIJIHUX BUKJIMKIB, CIIUITBHUX MapKepiB 1ICHTUYHOCTI, CIIIJIBHUX
aTpuOYTiB 1 IIHHOCTEH[6].

MemMopianu Ta Micls mam’sSTi BHUCTYNAlOTh HE JIMIIE SK HTPOCTOPOBI
penpe3eHTalli MUHYJIOro, aje ¥ SK IHCTpyMEHTH (OpMyBaHHS 1IEHTHYHOCTI,
KOHCOJIial{ii CIiIBHOT Ta MEepPeoCMHCIEHHsS iCTOPMYHUX TPaBM. IXHe edeKTHBHE
(YHKLIOHYBaHHS MOXJIMBE JIMIIE 3a YMOBU €THUYHOI'O MIAXOAY, BIAKPUTOCTI 10
pI3HHX IHTEpPHpETaliii Ta aKTUBHOI YydYacTi TpoMajsH. Y I[bOMY KOHTEKCTI
MeMopiaiizailii CTa€e HE JUIIEe CHoco0OM 30€pekeHHs MHUHYJIOTO, aje W

IHCTPYMEHTOM TBOPEHHS MailOyTHBOTO.

Jlirepartypa:
1. HeoGxinHo ¢opmyBaT BIANOBIAAIbHY KYJIbTypy nam'sti: AHTOH [{poGoBuy
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3. AHTOH 000BHY. 9 IpUHIUIIIB MeMopiai3aiii. Ko Moxe OyTH mam’ SiTh
p PpHHIY p 11 Yy
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Anomauin. Y pobomi po3ensaHymo 6niu8 OOKYMEHMANbHUX 6U0aHb HA QOopMy8aHHs
HayioHAbHO20 IHOpMayitiHO20 NpOCMOopy, Y MOMY HYUCHL 6 CYYACHUX YMOBAX MACO8020
ROWUPeHHs THHOPMAYTUHO-KOMYHIKAYIUHUX MEXHON02IU, 0e HepiOKO NPUCYmHI Henepesipeni abo
Henpasousi 0awi, a ye nompedye Has8Hocmi 00 ekmueHux oxcepen ingopmayii. Taxy ingpopmayiro
MOACYMb HAOamu came OnyOaiK08aHi 30IPHUKU OOKYMEHMI8 ma IHWL iCMOPUYHI Mamepianu.

Knrwouoei cnosa: ookymenm, O0OKYMeHMANbHI BUOAHHS, HAYIOHAILHUL [HGOpMAYIUHUL
npocmip, iHhopmayitini pecypcu, YKpaincvKke cyCniibCmeo.

Abstract. The work examines the influence of documentary publications on the formation of
the national information space, including in the modern conditions of mass dissemination of
information and communication technologies, where unverified or false data are often present, and
this requires the availability of objective sources of information. Such information can be provided
by published collections of documents and other historical materials.

Key words: document, documentary publications, national information space, information
resources, Ukrainian society.

Bcryn. PosButok iH(MOpMariiiiHOro cycmniibcTBa B YKpaiHi BigOyBaeTbcs y
JOCTaTHBO CKJIAJAHUX yMoOBax. Taki Mpolecu CTaBiISITh MEpe]l ICTOPUYHOK HAYKOIO
3aBJaHHS OCMUCJIEHHSI CYTHOCTI Ta 0coO0JMBOCTEH (OpMYBaHHS HAI[lOHAIBHOTO
iH(opMaIiiTHOTO TPOCTOPY, MIJBUIIECHHS 3HAUYYIIOCTI SKOTO BHUKJIMKAHO OJIHUM 13
rOJIOBHUX CBITOBHX MponeciB — 1Hpopmaru3zauiero. Came TyT BiJI0OpaxaroTbCs
HalOUIBII TOCTPl W aKTyaldbHI MPOOJEMHU COLIyMY, MOIIMPIOETHCS HEMEPEeBIpEHa,
HEIMOBHA a00 HenpaBauBa 1HPOpMaLsd, O MPU3BOAUTH IO MAHIMYJIALII CB1IOMICTIO
mojed. A 1e BUKIMKAae MOTpedy B HACHYEHHl YKPAiHCBKOTrO 1H(MOpPMALIHOrOo
MPOCTOPY OO’ EKTUBHOIO, ICTOPUYHO BUBAKEHOIO 1HGOPMAIIIEI0 dYepe3 BHIAHHS
JOKYMEHTAIbHHUX JIKEPEJI, a TAKOXK MOLIYKY ONTUMalIbHUX (OPM JOHECEHHs iX 10

HaCCJICHHA.
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OcCHOBHUM TeKCT.

[ctopiss Ykpainu, mo mnepebyBana y ckiaai CPCP, nacuuena tpariuHumu
CTOpiHKaMH, 00’€KTHBHa 1H(OpMaIlis Mpo SKI JOBrUM yac 3aMoBuUyBasiach. IIpote
3aBJISKU 3yCHJUISIM HAyKOBIIIB B YKpaiHi Ta J1acmopi BAAJIOCS 32 POKU HE3aJICKHOCTI
3aMOBHUTH MPOTAJMHY, SKa Maja Micue B 1H(POpMaliiHOMY MpPOCTOpl KpaiHU —
rojloIOMOp Yy MDKBOEHHHMM Ta MICIASBOEHHUN mnepioau. JKaxiMBa mpaBaa mnoyaia
po3kpuBatucs 3 1990 p., konu O6yno Buaano nepuuit 30ipauk «Iomnox 1932-1933 pp.
Ha VYKpaiHi: ouyuMa ICTOpPHKIB, MOBOIO gokyMeHTiB» (Kuis, 1990. 605 c.).
VYkpainmsmu Kanaan omy0mikoBaHO TOKYMEHTH Mpo Tojoa B Ykpaini 1921-1923 pp.
[4]. Lo x temy B 1993 p. po3kpuiu W ykpaiHChki icTopuku [19], sxi HapemTi
OTpUMAaJIM MOKJIMBICTb BHUBYATH W MyOJIKyBaTh JOKYMEHTH 3 IIi€i TpoOiIemu.
OnyO0ikoBaHO TaKOX JOKYMEHTaIbHI CBITYEHHS SIK PO CYCHUTBHO-TIONITUYHY
CUTYyAIIlII0 B IIeH Mepioj, Tak 1 Mpo 1uHI3M Biaau [13].

BuBueHHss 1 TDOWMpEHHS TpariyHUuX CTOPIHOK 1CTOPil MpEeACTaBHUKIB
HalllOHAJbHUX MEHIIMH B YKpaiHi XX CT. CTajio 1€ OJHUM HalpsIMKOM HAaIlOBHEHHS
1H(opMaliiitHoro npoctopy o0’ eKTUBHOIO 1H(PopMalliero. OHAK 1€ CTANIO0 MOKIUBUM
Juiie B yMoBax HesanexHocTi. Y 1999 p. BumaHo 30IpHHMK JOKYMEHTIB IpO
JIENOPTOBAaHUX KPUMCHKUX Tartap, OoJrap, BipMEH, I'PEKiB Ta HIMIIB 3 ABTOHOMHOT
PecniyOmiku Kpum [2]. 3Hauna yBara mpujijieHa caMeé KPUMCBKHM TaTapam [8].
Takox qocimipKyBayiacs 1051 HIMITIB B Ykpaini [11].

VY posrisnyBaHuil 4Yac MyONiKyBaiucs 30IpHUKH JOKYMEHTIB, IPHUCBSYECHI
PI3HUM TIepiojiaM 1CTOPIi CEeNSTHCTBA, HOr0 BU3BOJBHUM 3MaraHHsAM. Tak, JIOKYMEHTH,
1o nmodaumsim cBIT y 1949, 1961, 1978, 1985, 1988 pp., oxomiooTs nepioa Big 1569
no 1861 pp. [15; 17; 16; 14]. BucBiTieHuil y AOKYMEHTAJIbHHMX ITyOJIKaI[IsAX
MICTSPEBOJIIOINHUN CTaH YKPAaiHCHKOTO CEJSTHCTBA B LIJIOMY Ta B OKPEMUX PErioHax
[5; 7; 3] moka3ye cHpOTHB CEJsiH NMPUMYCOBIM KOJEKTHBI3alli, TPariyHicTh A0l
YKpaiHCHKOTO cefla Yyepe3 JKOPCTOKE MPHUAYIIECHHS CENISTHCHKUX BUCTYIIIB MPOTH i
napTiiHO-PaASTHCHKOI BIIAJIH.

KyneTypHe xxutTs B YKpaiHi, HOpsA/l 3 IHIIMMH CKJIAJ0BUMHU, BiJ0Opakae piBEHb

PO3BUTKY cycmiibcTBa. Ll acmexkTu po3KpuUTO B HUBI 30IPHUKIB JTOKYMEHTIB, IIO
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nepeBakHo 3’ sBrumACS miciast 1991 p. [9; 10].

Hamionansuuit iHpopMmaIiiHuii MpocTip He MOXe OYTH SKICHO HACMYEHUM 0€3
iHopMallii mpo BHU3HAYHMX IIOCTaTe B 1cTOpii. XPOHOJOTIYHA TMOCIIJOBHICTH
nyOJiKalli JOKyMEHTAIbHUX MaTrepialiB 3acBIAUYE: NEPEMEKOBYIOTbCS 4YacH W
ocobucrocti. Ilpore 115, 3maBanmocst O, HEMOCHIIOBHICTh y Oyab-IKOMY pasi He
MPUHIKYE 3HAYEHHS TOI YW 1HINOI ocoOuctocTi. Hampukian, € JDOKYMEHTH Mpo
Crenana banaepy (1909-1959), Buaani B niacnopi [4] Ta iH.

Oco0nuBuii cekTop 1HPOPMAIIITHOTO TPOCTOPY, CTBOPEHOTO TOKYMEHTATLHUMU
BUJIAHHSIMH, CKJIaJIal0Th 301pHUKHM TOKYMEHTIB MPO TpariuyHi moii paasHChKOi J00u.
Tak, iHbOpMartiiiHe cepenoBuie Kruepa 30araTuiaocs 3a OCTaHHIN Yac BaXXJITMBUMH 1
HEJIOCTIPKCHUMHU PaHIIIe aClIeKTaMHU. Nnernes po Tpare/iro bukiBHI, )KUTTS KUSIH y
Jacu HAIMCTCHKO1 okyrmaiii Tomo [12]. 3HayHui iHGOpPMATUBHUI Marepiall Mpo
aBapito Ha 4-my eneproOiori YopHoowibchkoi AEC, 1o mepepocia y Tpareiro
YKpaiHCBhKOT'O0 HapOJy, 30CEPEKEHO Y 30IpHUKAX JOKYMEHTIB, mounHatouu 3 1995 p.
Han Humu mpaimioBanu QaxiBIl akaJeMIYHMX YCTaHOB, a TaKOX JEpXKaBHUX 1
BimoMuux apxisis [20; 21].

Yumanuii BHECOK 10 1H(POPMALIMHOrO MPOCTOPY CYCHIIBCTBA BHOCSTH
Kpa€3HaBYl JOCHIDKEHHS 1 BIAMOBIAHI MyOiiKamii iCTOPUYHHX JOKYMEHTIB. BoHm
MPUCBSYCH]I PI3HUM TEMATHYHUM HapsIMKaM Ta mepiojaM icTopii YKpainu. Aje ciij
HAroJIOCUTH, IO JOKYMEHTH, SIKi BHAABaJUCS Yy paAsHCbKI 4yacu [19; 18; 6], mamm
YITKO BU3HAYCHE MOJITUYHE 3a0apBiIeHHs. 3HAUHUN MaTepial i3 perioHalIbHOI 1CTOPii
JUIS. HAallOBHEHHS 1HGOPMAIIHHOTO MPOCTOpPY AaB mepion Jpyroi cBiTOBOI BiliHU Ta
00poTh0a 3 1IHAKOyMCTBOM Y JI0- Ta MICISBOEHHUHN Yac.

BucHoBkwu.

Otxe, B 1H(popmamiiHOMy MHpocTopi YKpaiHM MNPOCIIIKOBYIOTHCS BaXKJIMBI
3mian. OOCIT JOKYMEHTIB, 10 Mobaymin cBiT micast pyroi cBIiTOBOi BiHU, TOCHUTH
00’eMHUN 1 CTBOPUB TEMaTH4HI OJIOKH 3 JOCTaTHBHO IMHUPOKOIO XPOHOJOTi€0. 3
MOYaTKOM J00M He3alekHOCTI YKpainu iH(opMaIiiHuil TpOCTIp HAIOBHIOBABCS
HaWaKTyaJpHIIIUMU TMHTAHHSIMHU BITYM3HAHOI icTopii, mo Oymu aedopMoBaHi

NapTiHO-PaAsTHCHKOIO TOTATITAPHOIO CUCTEMOIO 200 3aMOBYYBAIHCH.
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Anomauin. B pobomi pozensioaromscsi OCHOBHI emanu MexHOI02IYHOI MOOepHiz3ayil
peadinimayitinoi cucmemu CLIA y 1990-2020-x poxax. [Ipoananizosano éniue npasosux pegopm
(Americans with Disabilities Act, Section 508 Amendment) na ¢opmyeanns nonimuxu yugposoi
docmynnocmi ma possumox assistive technologies. Oxkpemy ysazcy npuoileHO CMAHOBIEHHIO
menepeadbinimayii’ AK iHHOBAYIUHOT PoOpMU HAOAHHS OONOMOSU, WO CHPUSLA COYIANbHIU IHme2payii
ocio 3 ineanionicmio. Ilokazano, wo MexHONO2IUHI IHHOBAYII 3MIHUIU He Jule THCMUmyyiuHy
cmpykmypy cucmemu peadinimayii, a i il coyianpHull 8uMip, Ymeepousuiu RPUHYUNU IHKI03i ma
VHIBEpCaNbHO20 OU3alHy. 3pobieHo UCHOBOK NPO NOMEHYIUHY YIHHICIb AMEPUKAHCLKO20 00CB8I0Y
07151 MOOepHI3ayii YKpaincokoi peabinimayiiinoi noaimuKy y nicjisi80EHHUI Nepioo.

Knrwowuoei cnosa: peabinimayiiina cucmema, Cnonyueni IlImamu Amepuku; mexHono2iuHi
iHHogayii;, yugposa inkmo3is,; assistive technologies, menepeabinimayis, yHigepcanibHUll OU3AUH;
coyianvbHa NONIMuUKA, IHBANIOHICMb, IHCMUMYYIUHA MOOEPHI3AYisL.

Abstract. The article examines the main stages of technological modernization of the US
rehabilitation system in the 1990s—2020s. It analyzes the impact of legal reforms (Americans with
Disabilities Act, Section 508 Amendment) on the formation of digital accessibility policy and the
development of assistive technologies. Particular attention is paid to the emergence of
telerehabilitation as an innovative form of assistance that has contributed to the social integration
of persons with disabilities. It is shown that technological innovations have changed not only the
institutional structure of the rehabilitation system, but also its social dimension, establishing the
principles of inclusion and universal design. A conclusion is made about the potential value of the
American experience for the modernization of Ukrainian rehabilitation policy in the post-war
period.

Key words: rehabilitation system,; United States of America; technological innovations;
digital inclusion; assistive technologies, telerehabilitation; universal design; social policy;
disability, institutional modernization

Berym.

OcTtanHi Tpu JACCATUTITTS CTadd TNepioAoM TIMOOKOoi TpaHchopmarii
aMEPHUKaHCHbKOI CHCTeMHU pealumiTalli, 1mo BiAOyiacs MiJ BIUTMBOM TEXHOJIOTIYHUX
1HHOBAIlIH, TTpaBoBUX pedopm 1 mudposoi pesomtomii. [IpuitHsaTTs Americans with

Disabilities Act (ADA, 1990) 3anouaTkyBajao HOBY MapaJuIMy COIaIbHOI MOJITUKU
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— Iepexim Big MEIHUKO-010JI0OTIYHOI /IO  COILIaJIbHO-TEXHOJOTIYHOI  MOJIei
1HBAJIITHOCTI, Y MEXaxX SIKO1 PIBHICTh MpaB 0ci0 3 IHBAIIIHICTIO Tiepeadayae He JTUIIe
¢bi3uuny, a ¥ mudpoBy AocTymnHIcTh [Scotch, 2001, ¢. 102—-105].

ITepiox 1990-2020-x pokiB cTaB (a30r0 MOCTYNOBOTO MEPEXOY BiJl aHAIOTOBOT
no 1udpoBoi MojeNl peaduTiTallli, y MeXax sIKOi TeXHOJIOTIYHI 1HHOBAIlli — BIJ
assistive devices g0 Al-aHanizy pyxiB — MEpPETBOPWINCS Ha KIHOYOBUN UYMHHUK
COIlIaJIbHOI 1HTErpaiii Ta PpO3IIUPEHHS MOXJIMBOCTEH o0cCi0 3 1HBaJIJHICTIO.
JlocimKeHHST IbOTO TPOIECY Ma€ He JIUIIE ICTOpUYHE, a ¥ MPAKTHYHE 3HAYCHHS TSI
KpaiH, 110 peopMyIOTh BIaCcHI CHCTEMH peaduiTallii, 30kpemMa YKpaidu.

OcCHOBHUI TeKCT

1. llndpogizaiss Ta npaBoBe 3aKPiNJIEHHSI TEXHOJOTIYHUX 3MIH.

[TouaTok TexHoOT14YHOI MOjepHI3allii cuctemu peadimrarii y CIIIA nmpunanae
Ha 1990-11 poku, koiau OyJ0 3aKjajeHO MPABOBI OCHOBU HU(GPOBOI TOCTYITHOCTI.
[Tpuiinsatts Americans with Disabilities Act (1990) 3anouatkyBaao HOBY COLIAIbHO-
NpaBoOBYy NapajurMy, y Mexax sKOi JocTyn J0 1H(opmamii, OCBITH Ta
MpareBIalTyBaHHs I 0ci0 3 1HBAIITHICTIO PO3TJISAABCS SIK HEBI €MHA YacTHUHA
rpomajsHCchkuX mpaB [Scotch, 2001, ¢. 102—105]. Tlomansine yxBaJeHHsI OMPABOK
no Rehabilitation Act (Section 508 Amendment, 1998) 30008B’s3a7m0 AepKaBHi
areHTCTBa 3a0e3MeuyBaTH JOCTYITHICTh €JeKTPOHHMX 1 1H(POPMAIIIHHUX CUCTEM, IO
CTaJ0 OCHOBOIO Uil (popMyBaHHS HaIlIOHAJBLHUX CTaHIAPTIB IU(POBOI 1HKIIO31T
[Carlson & Ehrlich, 2005, c. 14-16].

[li mnpaBoBi 1HINIATUBM  CHOPUYMHUIM  TOSIBY  HOBOI  YNPaBIiHCHKOI
1H(PaCTPYKTYpH, OPIEHTOBAHOI Ha BIPOBA/KEHHS IHHOBALIM y cdepi peadlmiTarii.
Rehabilitation Services Administration Ta Department of Health and Human Services
3aMoYaTKyBaJy JIepKaBHI IPOrpaMH MIATPUMKHA AOCIIKEHb 1 PO3pOOOK assistive
technologies, siki TO€IHYBaI MEMYHI, TEXHIYHI Ta COMIAIBbHI MIIXOAN 10 JOTIOMOTH
moasaM 3 iHBaiigHicTIo [NIH, 1999, c. 7-9].

Y neit mepiog (popMyeTbCs KIOUOBHH TMPUHIMI aMEPUKAHCHKOT ITOJITHKH
peabimiTamii — TEXHOJOrIYHA 1HKJIIO31A SK 3acid cormianbHOl 1HTerparii. Sk

nigkpeciorote . Torrim 1 K. Heroemn, came 1udpoBi TeXHOJOTl cTaau
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byHIaMEHTOM JJI1 HOBOTO PO3YMIHHS 1HBAJIITHOCTI SK COI[IQJIbHOTO SIBUINA, IO
BU3HAYAETHCS HE OIOJOTIYHUMH, a KOMYHIKAIlIHHUMH Ta 1H(QOpMaIlIHHIUMU
oap’epamu [Goggin & Newell, 2003, c. 19-22].

2. Po3BUTOK assistive technologies

Y 2000-x pokax pO3BUTOK assistive technologies cTaB OJHUM 13 KJIFOYOBUX
HamnpsMiB MOJIEpHI3aIlli aMepUKAHChKOI cucTeMu peadunitaiii. [{1 TexHomorii — Bif
aIanTHBHOTO  MPOTPAaMHOTO  3a0e3Me4YeHHS 7O CEHCOPHUX  NPHUCTPOIB 1
pOOOTH30BAaHUX TMPOTE3IB — MOYAIM COPUMUMATHUCS HE JHUIIE K 3aci0 KommeHcarlil
GIBUYHIX OOMEXKEHb, a SK IHCTPYMEHT COIlialbHOI MOOLTRHOCTI Ta TpodeciitHol
iHTerpaiii. 3a pesyiabratamu gociimkeras U.S. Department of Education, 6G11bIIiCTh
KOPUCTYBadiB TaKUX TEXHOJOTIH BiA3HAYAIM TIOKPAIIEHHS SKOCTI O KHUTTS,
MIJBUINCHHS HE3aJEKHOCTI Ta 3MEHIIIEHHS MOTpeOr B MOCTiiHINA momomo3i [Carlson
& Ehrlich, 2005, c. 14-18].

Bonnouac Hanionansauii iHcTuTyT oxoponu 310poB’s CILIA (N/H) Bu3HauuB
BIIPOBA/PKCHHS JOMOMDKHHMX TEXHOJOTIA SK CTpaTeriyHud HampsM JepKaBHOI
momituki y coepi peaGimitamii. MpmeTbcs npo  iHTErpamio  eIeKTPOHHHX
KOMYHIKAI[IHHUX CUCTEM, MOOUIBHUX 3aCTOCYHKIB, TEXHOJIOTI T0JIOCOBOIO
YVOPaBIIHHS Ta BI3yalbHUX I1HTEp(EHCIB y TMOBCAKACHHI MPAKTHKUA MEINYHOI,
OCBITHBOI 1 comiansHOl miarpumku [NIH, 1999, c. 7-9]. Taki iHHOBaIii 3aKIann
OCHOBY JUIS TEPCOHAII30BAaHOI MOl peabimiTallii, Opi€eHTOBAHOI Ha IOTPEOH
KOHKPETHOT'O KOPHCTYyBaua.

Sk 3a3navae C. beprcraniep, NpuHIMN «yHIBepcanbHOTO au3aitny» (Universal
Design) TOCTyNOBO TEPETBOPUBCS Ha METOJIOJIOTIYHUM CTPUXKEHb OCBITHIX 1
COIllaJIbHUX MporpaMm, IO TMNOEAHYIOTh IM(POBY 1HKIIO31I0 3 TPOdeciiHO0
nigroroBkoro QaxisiiB [Burgstahler, 2015, c. 23-29]. 3aBasku upomy assistive
technologies y CIHIA cramu HE OKpPEMHM CETMEHTOM MEIHWYHOI I1HAYCTpii, a
YAaCTUHOIO IIUPIIOi  COIIAJbHO-TEXHOJIOTIYHOT €KOCHCTeMH, CIpPSIMOBAHOI Ha
PO3IIUPEHHS Yy4acTi 0Ci0 3 IHBATIAHICTIO y CYCIUJILHOMY JKUTTI.

3. TeqepeabiiTanisi Ak HOBUiA (popMAT HAJAHHSI TOTIOMOTH

PosButok tenepeabumiramii y CIIIA craB ogHMM 13 HAUMOMITHIIIMX MPOSBIB
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TEXHOJIOTTYHOI TpaHCchOpMaIlii CUCTEMH OXOPOHU 3/I0POB’S Ta COIIATBHOI IMTIATPUMKH
y 2010-2020-x pokax. 3aBAsSKd BUKOPUCTAHHIO TelEMEIUYHUX TaTrhopMm 1
BiieokoHcynbTanit U.S. Department of Veterans Affairs (VA) CTBOPUB MOXKJIUBICTh
JUTISL BIJJIQJIEHOTO MOHITOPUHTY CTaHY MAlll€HTIB, MCUXOJIOTIYHOIO KOHCYJIbTYBaHHS
Ta HaBYaHHS HAaBHYOK CaMOOOCIIyroByBaHHsS. 3a JaHuMHM HartioHanbHOi cTparerii
PO3BUTKY TejleMeauiuHu VA, came TeyepeaOuniTaiis J03BOJIMIa 3a0€3MeunuTr
Oe3IepepBHICTh JIIKYBaHHS BETEpaHIB 1 0C10 13 XpOHIYHUMU MOPYLIEHHSIMU 310POB’S,
ocobmmBo B ymoBax nanaemii COVID-19 [Der-Martirosian et al., 2021, c. 3-5].

[Tanmemiss crama Katami3aTOpoM JUIA TEpexoay Jdo TiopumHOi Momeni
peabuTTaItHUX TOCTYT, 10 TOEIHYE OYHI Ta AWCTAHIINHI (HOPMH JTOMOMOTH.
3rimHo 31 3BiTOM Government Accountability Olffice (GAO), y 2020-2022 pp.
KUIBKICTh KOPUCTYBaUiB TejiepeabuliTalliiHuX cepBiciB y cucTteMi VA 3pocia OubIi
HDK YyJIBiYi, a 4acTKa KOHCYJIbTallii, TPOBEJEHUX 4Yepe3 BiJCO3B 30K, MEPEBUIINIIA
55 % [GAO, 2024, c. 10—12]. Taki 3MIHU TIATBEPIUIN €(HEKTUBHICTh LUPPOBUX
IHCTPYMEHTIB y 3a0€3MeYeHH1 JOCTYITHOCTI MEAUYHMX 1 COL[IaIbHUX MOCTYT, 3HU3UIH
BUTPATH HA TPAHCIIOPTYBAHHS Ta JO3BOJIMIN PO3IITUPUTH OXOIUICHHS HACEICHHS, 110
MPOXKUBAE Yy BIIJAJIEHUX perioHax. Y pe3ynbTari Tenepeadbumitauis y CIIA
MepeTBOpUIIacS 3 JOMOMDKHOTO CEPBICY HA CTPYKTYPHUH KOMIIOHEHT Jep>KaBHOI
CUCTEMH OXOPOHHU 340POB 1.

4. ConiajJbHMii BUMIP TEXHOJIOTIYHUX IHHOBaLIN

Texnonoriyni iHHOBaIi y cdepi peadumiTamii B CHIA manu He nuilie MeIu4He
Yy TEXHIYHE 3HAYCHHS, ajle ¥ TIMOOKHH COIIaJIbHUM e(]eKT. [XHs TosBa 3MiHMIIA
MIJIX17 A0 PO3YyMIHHS 1HBaJIIJHOCTI — BIJI CTaHy, IO NOTpeOye JKyBaHHS, 10
COLIIAJIBHOI KaTeropii, MoB’A3aHOI 3 JOCTYNOM, YYacTO Ta KOMYHiKauiew. Sk
3azHayatoth I. T'orrin 1 K. Hbroemn, 1mudpoBi TEXHONOTIT CcTald «MeIlaTOpaMu
IPOMAJITHCTBA», Yepe3 sKI peali3yeTbCcsl MpaBO JIIOJMHM Ha PIBHY YyYacTb ¥y
cycmibHOMY KUTTI [Goggin & Newell, 2003, c. 19-26]. Bonn He nuie ycyBaroTh
Oap’epu, ame W (GOpMYyIOTb HOBY KyJIbTYpy CHPUHHATTA 1HBaJIIAHOCTI, JI€
TEXHOJIOT14YHA JJOCTYITHICTh BUCTYIIA€ MAPKEPOM COIIaJIbHO1T CITPaBEAJIUBOCTI.

[TomupenHns assistive technologies Ta TenepeabUTITAIMHUX CEPBICIB CIPHUSLIO
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mosiei HOBUX (opM comianbHOI B3aemouii. Jlrogu 3 1HBAIIHICTIO OTPUMAIIH
MO>XKJIMBICTh JMCTAHIIITHO HAaBYATHUCS, TMPAIIOBAaTH, OpaTH ydyacThb y TPOMAaJChKUX
iHimiaTuBax 1 KyabTypHoMy uTTi. Ha nymkxy C. Bbeprcramiep, yHiBepcalbHHIA
nu3aiiH 1 udpoBa 1HKIII031sI IEPETBOPUIINCS HA BAKIIMBI €JIEMEHTH JEMOKPATUYHOI
OCBITH, JI¢ IOCTYIHICTh € HE MUJIBIO0, a 3aTAJIbHONMPUMHATOI0 HOpMoto [Burgstahler,
2015, c. 23-29]. Takum 4YMHOM, TEXHOJOTIYHI 1HHOBAIlIl 3a0€3MeUnsId Mepexia BiJl
MaTepHANIICTCHKOI MOJIENIl JOMOMOTH /0 MOJENl MapTHEpPCTBA, y SKIM JIoAWHA 3
1HBAJIITHICTIO CTa€ aKTUBHUM KOPHCTYBaueM 1 CIIBTBOPIIEM ITU(PPOBOTO CEPEIOBHUIIIA.

Bonnowac comianpHMII BUMIP TEXHOJOTIYHOI MOJEpHi3alii HE MO30aBICHUMN
cynepeunocteit. Jlocnimkenus OECD ta GAO Bka3ywoTh Ha mpobiemy mudpoBoi
HEPIBHOCTI, KOJIM JIOCTYM JI0 CY4aCHUX TEXHOJOT1H 1 BUCOKOIIBUJIKICHOTO IHTEPHETY
3AJIMIIAETHCSA OOMEXKEHUM JIJIsl Majio3a0e3eueHuX BEPCTB HAaCEIeHHs a00 MEIITKaHIIIB
citbebkux perioniB [GAO, 2024, c. 10—-12]. Ile 3acBiguye, 110 1HKIIO31s MOTpedye HE
JUIIEe TEXHIYHUX pIllleHb, aje ¥ collaabHOI MOJITUKH, 3AaTHOI 3a0€3MeYUTH PIBHI
MOAIMBOCTI st Bcix. Ilompu mi Buknuku, nocBig CIIA ngemonctpye, 110
TEXHOJIOTIYHI 1HHOBAIlli, MO€AHAHI 3 TYMAHICTUYHUMHU NPUHIUIIAMH, 37aTHI
MEPETBOPUTU peadLIITallll0 HA IHCTPYMEHT PO3LIMPEHHS MpaB 1 CBOOOJ JIOJUHU Y
upoBy enoxy.

BucHoBku.

[IpoBeaenuit ananiz po3Butky peaduritariiinoi cucremu CIIA y 1990-2020-x
pOKax 3acBigyye, IO TEXHOJIOTIYHA MOJEpHi3allid CTaja KIIYOBUM YHUHHUKOM ii
TpaHcdopmarii BIJI TpagUIIAHO] MEJIUKO-OPIEHTOBAHOL MoJieil i (o)
MDKIACIUIUIIHAPHOT, 1HHOBAIIHHO-TEXHOJOTTYHOI cucTteMu. I[IpaBoBi 1HIIIATHBH,
3okpema Americans with Disabilities Act (1990) ta Section 508 Amendment (1998),
3aKiad  (PyHAAMEHT [ UU(pPOBOI JOCTYNMHOCTI, TOMI SIK JEp:KaBHI IPOrpamu
nigTpuMKu assistive technologies 1 TenmepeaOuniTamii CTBOPHIM peanbHI MEXaHI3MH
comiayibHOI 1HTerpaii. [i 3MiHKM cpusuIi yTBEPKEHHIO TTPUHIIUITY TEXHOJIOTTIHOT
THKITI0311 — SIK TIpaBa JIFOJIMHY HA MOBHOIIHHY y4acTh y MHU(GPOBOMY CYCIUITbCTBI.

ByB posrnsHyTuii couianbHUN BUMIp 1HHOBAIIA y peabumiTaiii MpOSBUBCA y

MEPEOCMHUCIICHH] POJIl JIFOAWMHHU 3 1HBAIIIHICTIO: 13 TACHBHOTO PEIUIIIEHTA JOTTOMOTH
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BOHA TIEPETBOpWJIACS HA aKTUBHOTO KOPHUCTyBaua Ta CIIBaBTOPAa TEXHOJOTIYHUX
pimedb. BomHowac 3poctanHHs poii  TenepealuTiTalii Ta UUM(POBUX CEPBICIB
aKTyalli3yBajo MpoOJeMU PIBHOTO JOCTymy, HUGPOBOI I'PAaMOTHOCTI Ta E€THYHOI
oesnmexkn ganux. Ilpore 3aranpuuii nocBim CIHIA  cBiguuTh, 1O 1HTErparis
TEXHOJIOTIH y cdepy peabumitalli He JHUIIE MIABUINYE €PEKTHUBHICTH MEIUYHOI
JOTIOMOTH, ajne W (opMye HOBY T'YMaHICTUYHY MapaUIrMy COLIAJIbHOI MOJITUKH, Y
LHEHTpl SKOI — JIIOJMHA, 11 aBTOHOMIS Ta MOXJIMBICTh IOBHOLIHHOI ydYacTi y

CYCIJIbHOMY >KUTTI.
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Anomauia. Ananiz oxcepenvHoi 6asu cy4acHux 00CrioHcenb NPuceaueHux meopuocmi leana
Tpywa eosopumv npo Cymmesy HpOSAIUHY V KOMHIEKCHOMY pPO38 S3aHHI NUMAHb CMOCOBHO
nYONIYUCMuUKY, enicmonapii ma memyapucmuku xyoodxcHuxa. Lleii nedonik He 00360/15€ 06 €KMUBHO
OYIHIOBAMU 3a2abHULL MEOPUUL NOMEHYIAT MUMYs, U020 3HAYHUL BHECOK Y PO3BUMOK HAYIOHAIbHE
MUCmMeymeo ma Kynomypy.

B x00i oocnidocenv 60anoce 3HauHO po3umupumuy CRUCOK pauiuie ONpunrtoOHeHux nyonikayit,
YKIacmu nogHuul cnucox 3i 128 nosuyismu Opykoeanux npayb mumys. [emanvHuil po3ensio
HAYKOBUX MA HAYKOBO-NONYISApHUX cmametl Tpywa, 1ioco HOmMamku, Kpumuuui mamepianu
MUCMEYMBO3HABY020 MA NiMepamypo3Hasy020 Xapaxkmepy, AHATIMUYHI Mamepiaiy NpuceaueHi
apximexmypi, KyIbmypor0ciuHuUM ACNeKmam Cmasisims U020 0cody 6 psao NpoGiOHUX YKPAIHCbKUX
inmenexmyanie nepuioi nonoguru XX cm.

Knrwouosi cnosa: Xyooocnux lsan Tpyw, mucmeymeo, Hayka, 00CiONCeHH s, DxcepenbHa 6asa,
apxisu, nyonikayii, enicmoaapitl, Memyapucmuxa.

Abstract. Analysis of the source base of modern research devoted to the work of Ivan Trush
indicates a significant gap in the comprehensive resolution of issues related to the artist's
Jjournalism, epistolary writings and memoirs. This shortcoming does not allow an objective
assessment of the artist's overall creative potential, his significant contribution to the development
of national art and culture.

During the research, it was possible to significantly expand the list of previously published
publications, to compile a complete list of 128 items of the artist's printed works. A detailed
examination of Trush's scientific and popular science articles, his notes, critical materials of an art
and literary nature, analytical materials devoted to architecture, cultural aspects place him among
the leading Ukrainian intellectuals of the first half of the 20th century.

Keywords: Artist Ivan Trush, art, science, research, source base, archives, publications,
epistolary writings, memoirs.

Beryn.

BaxxnuBuMm  mKepenoM  KOMIUIEKCHOTO  BHMBYEHHS TBOPYOCTI  BHAATHOTO
YKpaiHChKOTO XynokHHMKa [BaHa Tpyra, TBOPUOCTI SIK KUBOMUCHOI, TaK i TBOPUOCTI
y rajiay3l MHUCTEUTBO3HABCTBA, ICTOPIi Ta TEOpii MUCTEITBA, XyA0KHbOI KPUTUKHU €

Horo HaykoBl myOJikailii, cTarTi 3aMITKH, JIOMKMCH, aHAJITUYHI OIVISAM HaJApPyKOBaHI
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NEPEeBAKHO B MEPIOJUYHUX BUAAHHSIX. He MeHIl BaKJIMBUM JOAATKOM 0 IOTO
JDKEPEIbHOTO IIaCTa € MEMYapUCTHUKAa XYIOKHHMKA, MOTO EmICTOJNSIpii, apXiBHI
JIOKYMEHTH TI0B’SI3aHHI 3 KUTTEBMMH 1 TBOPYMMM SBULIAMM, MOIAMH H (pakTamu. Ix
BUBUCHHS, a HaJlalll, OCHOBI BUCBITJICHHSI TBOPYOCTI XYIOKHHUKA JAIOTh MOXJIUBICTh
HaJaTl HAYKOBUM JOCIIPKEHHSM HEYNEpeIXEeHOCT1 1 00’€KTUBHOCTI i, B mepiry
4epry, HaJlaTH HOBY JJOCTOIHY OIIHKY MacIITa0HOMY CITaJIKy MHTIISL.

VYHiKanpHICTh MHUCTENbKOI TocTari I[Bana Tpyma B icTOpii yKpaiHCHKOTO
MUCTEIITBA, 1ICTOPIl YKPATHCHKOI KyJAbTYypH MOJSrae B 0araTorpaHHOCTI HOTO TaJaHTY,
PI3HOBEKTOPHOCTI HOTO TBOPYOI MISTTLHOCTI CKEPOBAHOI HA MITHECEHHS HaIlIOHATHLHOT
KyIbTypu. B OimbIIOCTI HAayKOBUX pPO3BIIOK SK B MHUHYJIOMY, TakK 1 Cy4YacCHHUX
JOCIIPKEHHAX EPCOHA XyJOKHHUKA pO3IVIsAaIach Yepe3 MPU3My MUCTEIITBO3HABUOTO
aHali3y ¥ OLIIHKM MOro >KMBOIMCHOIO JTOPOOKY, )KMBOIMCHOI cnaauuHu. JKuomuc
Tpyma nocToliHO OLIHEHUH 1 MPEICTaBICHUN NMPAKTUYHO y BCIX MPOBIIHUX MYy3€sX
Vkpainu. Tpym Oe3nepedHo BiIOMHI SIK BU3HAUHUWA KUBONHUCELb CBOEI EMOXU.
YacTtkoBO gocnimkeHa AisibHICTh Tpymia sk Kynstyprperepa [1, 2]. Ilpote Tpymr —
TEOPETUK 1 KPUTHUK MHUCTELTBA HEBIAOMHI, a00 Malo BIAOMUM isl OUIBIIOCTI
HaykoBUX JaociaigHukiB. IIpoBigHi TpymesHaBui HaHoBcbkuii, OCTpOBCHKUH, 1HIII
OKpeMi JOCIITHUKY JIUIIE 3rayloTh, 1 Hall4acTinie poOisiTh MOCUIAHHS Ha KIIIOUEBI
crarti Tpyma, Taki Ik «3 Maaspchkoi poOiTHI. Sk moBcTae 06paszy, «Dotorpadis i
HITyKa MajsipcTBa», «Uu MoxiuBa y Hac mTyka?», «HoBl Hanpsimu B MasnsipcTBi» [3-
5, 6-9]. JlitepaTypo3HaBlli 3raayoTh MyOIiKalii Xyq0KHUKA MPUCBIYCHI MOSTHUYHIH 1
miteparypHii TBopuocTi T. [lleBuenko, I. ®panka, B. Credanuka, JI. MaproBuua,
O. Kobunsucekoi, MononomysiBusiM [10, 11]. IlpaktuuHo Ha LBOMY HEpENiKy
3aKIHYYETHCS] BABUCHHS! KDUTUYHOTO CHaAKy Tpymia.

HaBiTh iCHyIOUM Ha CHOTOJHIIIHIA JI€Hb HEYMCICHHE 3BEPHEHHSI Y HAyKOBUX
JOCIIUKeHHSIX Ha myomikamii Tpyma He MICTATh aHANITUYHMX XapaKTePUCTHK iX
3MICTY 1 B KpallloMy BUIIAJKy JIUIIE POOJIATH MOCUJIAHHS HA OKPEMI T€3U, BACMUKHYTI
13 3arajJpbHOrO KOHTEKCTY. BUIBLIICTH TeM sKi MOTPAIUISIIOTH B MOJE 30py Ta SKi
BUCBITIIOE Tpyli-HaykoBellb, MMCTELUbKHH OIIsAa4 1 KPUTUK JIMIIAIOThCS Ha

CBOFOI[HiHIHiﬁ ACHB I103a YBArorxdo MUCTCOTBO3HABCTBA.
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OCHOBHUH TEKCT.

Chnucok mnpwxkutrTeBux mnyoOmikamiii IBana Tpyma ckmanenuin CrenaHom
KocTiokoM CyTT€BO JOMOBHEHHM HAIIMMH AOCIIDKEHHSMU Haiiuye 128 mo3uiiii
[12]. T'puropiem OctpoBcbkuM 1958 p. Oyno 371iiCHEHO YyHOPSIKYBaHHS €JUHOTO T10
CHOTOJIHIIIHIA JeHb MOHOrpadiyHOro BUJAaHHA - 30ipHUKa crared Tpyma B sKke
yBidNLIO 14 BaxnuBuX myOmikamiil xynoxkHuka [13]. YmopsaHuk y mnepeamoBi
3a3Hayae 1mo TpyllieBl HANEXKUTh KiIbKa JECITKIB TaTaHOBUTUX CTaTel 1 peleH3iH,
MPUCBSUYCHUX AaKTyaJIbHUM NHUTAHHSIM PO3BUTKY 3aXiTHOYKPAiHCBHKOI JIITEpaTypu i
MuUcCTeNTBa omyOnikoBanux HampukiHii XIX 1 Ha mowyarky XX cTONiTh y pi3HUX
nepioguyHuX BuAaHHsIX. OIHOYACHO, aBTOpP BIAMIYAE IIO TEPEBaKHA OUIBIIICTH
nyOmikaiii He3zacmykeHo 3a0yta [13, ¢. 3]. YTiMm OCTpOBCHKUI OKPECIIOIUU KOJIO
NUTaHb SKAMU 3aiiMaeTbcs Tpymr JuIiie JiTepaTypord 1 MHCTEUTBOM CYTTEBO
oOMeXXy€e TeMaTWKy Horo 3aiikaBiieHb. JlilicHO, BenuKky rpyny TpyiieBux crareit
MOXKHA BITHECTH IO MHCTEUBKOI KaTeropii. 3 Omisay BUBYCHHS HAyKOBO-KPUTHYIHOI
CHAAIIMHA XyJOKHUKA I[bOTO HEAOCTAaTHbO. TpylieBa mnapaaurmMa Oa3yeTbCs Ha
MOHATTI KyJAbTypa 1 ii MiAHECEHHS SK MeTa MUTIS IOB’si3aHa 3 OCHOBHHMMHU ii
CKJIAZJJOBUMH KaTEropisiMu TaKHUMH SIK HayKa, OCBITa, MUCTELTBO 1 JiTeparypa. Tpyul
HE OepeThCsl BU3HAYUTH MEPIICTh, BAXKIWBICTh YU JAPYTOPSIHICTh KOXKHOI, ajie K
npodeciiiHuil XyI0)KHUK, (PaxiBellb B MUCTEIbKIN Tally31 00Mpae Kareropii B SKHX
HaNOUIbIIIE PO3YMIETHCS 1 PEATIbHO MOXKE CHPUUYMHUTHUCS 0 iX pO3BUTKY. OCKUIBKU
Tpyir OyB XyIO)KHHUKOM-XKHBOITHCIIEM TO JIOTIYHO II0 TEMOIO HOro po3BiIOK Mayo O
OyTu 00pa30TBOpPUE MHUCTEUTBO 1 MEPEBAXKHO raidy3b MalspcTBa. PeanbHO TeMu Horo
CTaTeil TOPKAITbCS 1 HAyKH, 1 MPOCBITH, 1 JITEPATypu IPHU JTOMIHYBaHHI OCHOBHOI
yBaru A0 MUCTEILKUX MPOOIEM.

Y TpymeBiii mnapaaurMi KIHOYOBE TMOJOKEHHS 3aliMae ICTOpUYHA POJb
0COOHUCTOCTI. SIKIIO MHCTEUTBO, KYJIbTypa, iX MITHECEHHS € METOI0, TO ICTOPHYHA
ocoba Bizirpae poiib IHCTPYMEHTA, ii TBOPYICTbH, AISUTHHICTH B HOTO CBITOIVISAL €
BU3HAYAJIPHOIO PYIIHOI cuioro. Yepe3 1ie BedMKa yBara J0 BUIATHUX IEPCOH,
HEMepeCcIYHUX TaJaHTIB 3a TBOPYICTIO SKUX Tpyml crocrepirae, siKky aHamizye ¥y

MiJICYMKY TOIIMPIOE 1 TIpoIarye yepe3 nepiognydni BuaanHus. OpieHTallis XyJ0KHUKA
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Ha €BPOIEUCHKE MUCTEITBO MO3HAYAETHCS TAKOXK Ha BIiOOPI MUCTEIBKUX MOCTATEH.
[lepemnik iX mocuTh 3HaUYHUM. BiH MpUCBAYY€E CTATTI, CHIBBETKHU, MTOEKOIN HEKPOJIOTH
B SKMX SIK TPaBUJIO JA€ PO3TOPHYTY XapaKTEPUCTUKY iX TBOPYOCTI, 30Kpema
Apnonbny bekniny, Anonbdy Mennemo, Kaszumupy Cixynbcbkomy, Bacuiio
Bepemariny, [Ixosanni Cerantini, ['enpixy Cewmipancekomy, Camn lnaiigepy,
CeBepuny OOcty. /[IBi mnyOmikamii BiH mnpucesuye JxoHy PeckiHy, okpemy
HIMEI[LKOMY cXofl03HaBl0 Teomopy Mennemo. Bcei i myOmikaiii  XygOXKHUK
3MIACHIOE Ha CTOpPIHKAax 3acHOBaHOTO HUM 1905 p. MHCTEIBKOTO Yacomucy
«APTUCTUYHUHN BICHHUK.

He wmenmy yBary Tpym mnpupginse ¥ ykKpaiHCBKUM XyJdOXHUKaM. B 1mbpomy
BUMAJIKY MIHSETHCA MOTHUBaIis. SIK KyJapTypTperepa ioro 3aBllaHHS TOJIATAE B
MIJATPUMII HaIlIOHAJIBHUX TaJaHTIB, ajie MIATPUMKAa HE OOMEXKYEThCA JIUIIE Y
cxBajieHH1; Tpyil BMi€ pi3KO KPUTHUKYBaTH, CKEPOBYBATH Yy IMOTPIOHOMY HAmpsIMKY.
Huska crareit Tpyma mnpucesueHa Tapacosi IlleBuenko. OcobOauBO I1iKaBi HOTO
nonsiin Ha TBopuicTh llleBuenka-xynoxHuka [14-17]. B oxpemux myOmikaiisx
JAETBCS OLIHKA, PO3MISIIAETbCS MUCTEUbKHI 1opoOok KopHuia VYcerusHoBuua,
Onenu Kynpunupkoi, [lopdupis Maprosuua, Teodina Teprenpbkoro.

MucTenbKuMU 1 JTITEpaTypHUMH MTOCTATAMU 1HTEpecH TpyIna He 0OMEKYIOThCS.
Opna 3 crareil TOPKAeThCs HAYKOBOI JISTIBHOCTI yKpaiHChkoro ¢izuka IBana [lymros
[18].

Cnucok YKpaiHChKUX XyTOKHUKIB JOMOBHIOETHCS AECATKAMU IMEH MPO SKUX BiH
3rajye B ODNISJIOBUX KPUTHUHUX CTaTTSIX MPUCBSIYCHUX 3HAYHUM MUCTEIBKUM
MOJISIM, KOHKypCaM 1 BUCTaBKaM.

Ha nepmy nonito «BuctaBky pycbkoi mtyku» 1898 p. Tpym Biarykyerbcs
nBoma crartamu [19, 20]. Ananiz BuctaBok Tpyw poOUTH peryiasipHO pearyrodu
KPUTUYHUM CIIOBOM HE€ TUIBKM Ha YKpAiHChbKI €KCHO3MLIi 10 BIAOYyBalOThCA SIK Y
JIbBOBi, Tak 1 KueBi, a Takox Ha TOJBCHKI ¥ ciaBeHCHbKI. KiMbKiCTh KPUTHUHHUX
OITyOJIIKOBAaHWX BHCTAaBKOBUX ONIAMAIB Tpylia HOpIBHIOE JEB’SITH, OKpPEMi 3 SKHX
MalOTh JIy’K€ BEIMKUN 00CIT 1 APYKYIOTHCS TMOACKOJIM B TPHOX 1 HaBITh 8 YMCIAX

qacCoIInucCy.
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Tpyir poOUTh HEBENMKHI €KCKYPC JI0 ICTOPii 00pa30TBOPYOTO MHUCTEITBA IPYTOL
nooBuHU XIX cr. B ctarTi «HOBI HampsIMKH B MajspCTBi», TOKIATHO BHCBITIIOE
TBOpPUMUA TIpolleC ¥ eTanu poOOTHM HajJ KUBONUCHUM TBOpPOM B Marepiani «3
MaJsipcbkoi poOiTHI. Ik moBcTae obpas3» [6, 8]. L{ikaBoi st cBOro 4acy € BelldKa
crartss Tpyma «J/lemo mpo SAMOHCBKY IITYKY» fKa JIPYKY€ETbCA y JBOX YHCIaX
«ApTUCTUYHOTO BicHHKay [21].

CBoi TeEOopeTWyHl BHKJIAJAM CTOCOBHO MOHYMEHTAJBHOI CKYJIBOTYpPH BIH
BUCBITJIIOE B HU3Il CTareil MPHUCBsUEHUX KOHKypcy Ha mam’ sTHuk T. llleByenko y
Kueri [15]. Teopermunmii xapaktep wmae #oro crarta «®Portorpadis 1 mTyka
MaJIsipCTBay MPUCBIYEHA TPOOIEMaM 1 MepCIeKTUBaM pO3BUTKY (ororpadii [7].

[muboxuii 1 mnpodeciiHuil XapakTep MarTh HOTO JIPYyKOBaHI Marepiaiu
MPUCBAYEHI MpoliIeMaM apXiTeKTypH, 30KpeMa KOHKYPCY Ha IMPOEKT YKPaiHCHKOTO
tearpy y JIbBoBi [22].

BaxiBi nmuTaHHsS My3€MHOT CIIpaBU TaKOXK M1THIMAIOTHCS XyI0)KHUKOM Y TPhOX
nyOiiKalisgx OlHA 3 SIKMX € HaJpyKOBaHOIO MPOMOBOIO Tpyiia sik rogoBu My3eitHoO1
Kowmicii Ha BIAKpUTTI YKpaiHCBKOro HamioHajqbHOro mysero M. T. IlleBueHka y
JIbBOBI [23].

SIKI10 KOPUCTYBATUCh CYYaCHOIO MUCTEITBO3HABYOIO TEPMIHOJIOTIEI0, TO HU3KY
crareii Tpyma MOXHaA BIIHECTH [0 JW3aMHEPCHKOI KaTeropii, 30Kpema, 10
rpadiuHOro nM3aiiHy oro marepian «APTUCTUYHUN OpHAMEHT OOKIaJIMHKU» Ta 0
nu3aiiHy ofsry «EcTeTnka JroqoBoro Koctomay [24, 25].

BuBUeHHSI KUTTEBOTO 1 TBOPYOrO IUISAXY XyJIOKHMKA Ma€ IOYMHATUCA 3
3HalloMcTBa 3 aBTOOiIorpadiuHUMH MaTepialaMu HaJpyKoBaHUMH B pi3Hi yacu. Cepen
TaKuX MyOJiKaliil HaiBaxuMBima ctartd «TBOpUMH HUISIX XyJOKHUKA», a TaKOXK
«Bpaxenns 3 morwmu IlleBuenka» Tta «lopa. Ommc ManapiBku 3 Kapmary.
KopucHumn y CTBOpeHH1 COIialbHOTO MOPTPETa MUTIISI, HOTO XapaKTEPUCTHKH, B
PO3YMiHHI JKUTTEBUX IIIHHOCTEH 1 CBITODISIIHUX OPIEHTUPIB € HOTO «Adopu3smMm
YaCTKOBO HaJPYKOBAaHUMHU 32 KUTTS XyHdOKHUKA. [13].

MeH11 JOCTYITHUMHU 1 BUBYEHHUMH € apXiBHI MaTepialid pO3MOPOIIEHI B PI3HUX

ycTaHoBax Ykpainu. HaiiOinpie cxoBuIle marepiajiB 1 JOKYMEHTI IOB’S3aHUX 3
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imeneM Tpyma 36epiratotecss B AT y HMIJIL. Ile monaxg 300 06’eMHHX cripaB siKi
MICTSITh COTHI JOKYMEHTIB: MEMYapUCTHKY, EMICTONSAPIA MUTIS, JIUCTYBaHHA 3
POIMHOIO, APY3IMH, 3HAHOMUMH ¥ KOJeraMu, penpoAyKIlii HOro KapTHUH, CIIOTajliB
Apiagau Tpymn Ta CydyacHUKIB XyJIOKHHKA, CTaTel Ta 3aMIiTOK IPO HOTO YKUTTEBUM Ta
TBOpuMi nuisix. He3nauHa yactrHa MarepiajiiB CBOro 4acy Oyia omyOiiKoBaHa, ajie
OunblIa yactuHa JoKyMeHTiB AT morpelye moganbiioro BUBYEHHS Ta BUCBITIICHHS B
HAayKOBUX BUIAHHSX.

[lixaBoro ocobOmmBicTIo AT € Te MmO KpiM JOKYMEHTIB TaM 30epiraerhcs
MPaKTUYHO HE BUBUYECHUN TBOPUYHUH TUIACT TOPOOKY TpyIa — moHaj COTHIO aBTOPCHKUX
CBITJIMH 1 HABITh )KUBOIIMCHI €TIOIH.

Hacrynna Benuka 30ipka iCTOPUYHUX JOKYMEHTIB CTOCOBHO TpyIIeBOi TeMH
3HaxonuThes y ponmax IJIIA Ykpainu y JIbBoBi. Tak camo y OUIBIIIOCTI apXiBHHUX
cripaB 30€piraroThbCsl JINCTH XYJIOKHUKA, ajeé BIAMIHHICTh ILIBOTO JIMCTYBaHHSA, Y
OUTBIIOCT] BUIAJIKIB, CTOCYETHCS 3B SI3KIB MUTIIS 3 TPOMAJICBKUMHM OpraHi3alisaMHu 1 ix
npeacraBaukamu. Lle fioro muctu no B. 'natioka (cexperap HTII), B. JleButibkoro
(romosa HTII), M. ITaBnuka (aiiicauii wien HTUI, 3acHoBHMK PycbKo-yKkpaiHCBKOI
pagukanbHOi maprtii), C. TomamiBcekoro (ronmoBa HTII) Ta 1H. B koHTEKcTI
Cy4acHOTO JIOCHIDKEHHS BaxumBuUMHU € mormsaau [ Tpyma Ha oOpaszoTBopue
MHUCTEILTBO, BHKJIAQJICHI B HEOMyOJIKOBaHMX pykomucax horo gomosimei: «lllTyka,
KpUTHKA 1 CyCHuIbHICTB», «llnmactuka y IlleBuenkay, «IHAMBITyanbHICTH TOSB B
KUTTI 1 JIiTepatypi» [26, 27].

Yactuna enicrossipito IBana Tpyia 30epiraetbes B Kuesi, 30kpema y donmax
Binmgimi pykonmucHux ¢ouniB 1 Ttekcronorii Iucturyty mitepatypu im. T. T.
[llepuenka HAH VYkpaian. ¥ 1upomy Bigauni HasBHI 9 cmpaB, siKi CTOCYIOTHCS
JIMCTYBaHHS XyJlOKHHUKA 3 [BaHOM DpaHKOM.

[{inna 3 HayKOBOTO MOTJIsAY € KopecnoHaeHis [Bana Tpyia, 1110 3HaX0AUTHCS
y InctutyT pykonucy HarionansHoi 616mioTekn Ykpainu imeHi B. 1. BepHanacbkoro,
y Tepuly 4Yepry JIMCTH XyJnokHMKa 10 M. ['piHUueHKa, MUCTEITBO3HABIISA
M. bursiiniBebkoro,  moera M. YUepnsiBcbkoro,  xyaoxkuuka — I1. XomomHoro,

rpomajcbkoro aisiya I. II{uTkiBchbkoro. 3HauHa 4YacTHHA JOKYMEHTIB CTOCYEThCS
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O06’emnanoro komiTeTy 31 30yayBanHs nam sitHuka 1. [lleBuenkoBi B Kuesi, uienoMm
Kypl Ta yUaCHUKOM KOHKYpcy sikoro OyB I. Tpym.

Emicronmsapii  mutusg 3 BPOT [JI  (koiuimiHi  1HCTUTYT  JliTepaTypu
im. T. I'. llleBuenka HAH VYkpaiau) ta I[P HBY (konmumus llenTpanpHa HaykoBa
0i6mioTreka HarionanbHoi akagemii Hayk) 60-70-x pp. MUHYJIOTO CTOpIdYs
OTIpAIlfOBaB, CHCTEMAaTH3yBaB BHUITYCKHHK KHIBCHKOTO IEpKaBHOTO XYI0KHBOTO
iHcTUTYTYy Irop Jmuenko mig HaykoBuMm kepiBHULTBOM II. Bizupsa. Ll matepianu
Oynu OMpUITIOHEHI HAa HAyKOBiM KoHbepeHIi, mpucBsueHid 100-piudto Bimx IHS
HApOJDKEHHS XYJ0KHHKA, Ta HAJAPYKOBaHI 3 HAYKOBUMHU KOMEHTapsIMU B MaTepiajax
KoH(]epeHirii.

Jluctn Isama Tpyma Takoxk 30epiraroTecsi B HaykoBoMmy apxiBi BAH. Ix
onpaifoaB 1pod. . CTenoBuk 1 3 BIAMOBIIHUMU JOCIITHUIILKUMHA BUCHOBKAMU Ta
MOSICHEHHSIMU YaCTKOBO OITYOJIIKYBaB.

Okpemy KaTeropito JIOKYMEHTIB Ha $IKE€ CIUPAEThCS CydYacHE MOCIIIKEHHS
noxoauTh 3 [amy3eBoro JlepxkaBHOTO apxiBy CiykOu Oesmeku Ykpainm Ta
HepxaBHoro apxiBy Pociiicbkoi ¢enepariii siki € y BUIbHOMY JOCTYIIL.

BaxxnuBuMm  OMOBHEHHSIM 70 EMICTOJIIPHOTO CHAJKy cTajlla HeBigoma
kopecnioraeniis [. Tpyma (7 nuctiB Ta ofHa JIMCTiBKA), 3HakaeHux y 113 mix gac
cydacHoro mociipkeHHs. Jluctu 1. Tpyma mo mana Mecenaca (/[I-pa Bomogumupa
Crapoconbcbkoro) paroBani 1935-1936 pp. [177-183]. JluctiBka I. Tpyma 10
Bonogumupa CredanoBuua BianpasieHa 13 tpaBusa 1912 poky no Benukux Kyt 3
Biga Jlena Poca 3 €pycanuMy, 1o B3arajgl € €JUHUM IHCbMOBHUM CBIIYEHHSAM
NaJECTUHCHKOI MOJOPOXKI XyAOoXHUKA. ['padonoriyHuil aHami3 3rajgaHoi JUCTIBKH,
MOPIBHSUIBHUM aHalli3 13 My3elHuMu JaokymeHTamu Apxiy Tpyma (HMJI)
MiATBEPIKYIOTh ABTCHTHUYHICTh JIUCTIB.

BucHoskmu.

CyyacHuit cTaH A0CTiKeHb TBOpUOCTi [Bana Tpy1ia cBiAuuTh Mpo 0HOOOKICTH
OUTBIIOCTI HAYKOBUX PO3BIJOK SIKI aKIEHTYIOTbCS Ha BUKIIOYHO YKHUBOMUCHOMY
JTOpPOOKY MHUTIIS, BIIPBAHICTh aHAJOTIYHMX IOIIYKIB BiJl HOTO MHCTEIITBO3HABUOIO

HayKOBO-KPUTHYHOTO CMaaKy. 3 1HIIOTO OOKYy, OYEBMJIHO, IO IHTEpeC 10 Ili€l
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3HAKOBOT JIJIs1 YKPaiHCHKOTO 1CTOPIi MOCTATI HE MOCIA0II0ETHCS TPOTITOM CTOMNITTS 3

MOMEHTY MOSBH HOT0 ()EHOMEHY Y MUCTEI[bKOMY MPOCTOPI.
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