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INCREASING THE CRACK RESISTANCE OF ROCKS TO ENSURE
THE SAFE OPERATION OF STRUCTURES

Hardening rocks around the foundations of buildings and buried structures helps
reduce the likelihood of cracks, prevent the spread of deformation and increase the
overall resistance of construction objects to the impact of operational and natural loads.
At the same time, the requirements for the durability and operational safety of
infrastructure and industrial structures are constantly increasing.

Rock hardening is a technology of filling voids, pores and cracks with special
compounds capable of solidification. As a result of the solution polymerization, a
strong framework is formed, increasing the strength and water resistance of the rocks,
which helps to reduce rock deformation and improves hydrogeological conditions. The
parameters of hardening are the physical and mechanical characteristics of the rocks
after the hardening technology is applied (depending on the selected hardening
method), as well as the shape, size and localization of the hardened zones relative to
the contour of the structure. The main characteristics that determine the effectiveness
of hardening are the achieved strength and the increase in the bearing capacity of the
rocks, which directly affect the stability of the structure.

The analysis of the features of rock deformation and the engineering structures
stability loss showed that traditional support systems do not always provide the
required level of stability, especially in conditions of high rock fracturing. Therefore,
to solve the problem of underground structures stability, mathematical modeling was
performed using the finite element method for conditions of uneven loads on the

support.

17



1V Bceykpaincoka Inmepnem-xonghepenuyia cmyoenmis ma monooux 4eHux

«Science and innovations in the 21st century»

The calculations were performed using the GEO-RS© software package [1].
Software package is different from the known ones by the ability to determine the
geometric and energy parameters of rock destruction zones (length, volume, potential
energy, deformation intensity, kinetics of micro- and macro-destruction zones),
systems of man-made main cracks, and high accuracy of the results. The research
methodology is presented in [2].

The hardening zones were represented by elliptical sectors (Fig. 1). Changing
the shape of the hardened zone leads to a redistribution of the stress and strain field,
with the bearing pressure shifting slightly toward the vertical axis of the working. It
has been established that for conditions of uneven loads on the support of buried
structures, an asymmetric shape of the hardened zone can be used as a reserve for
increasing stability. The elliptical shape of the hardened zone, as an element of rock
pressure control, ensures an increase in the stability of the underground structure by
reducing the inelastic deformation zone by 10-35% and shifting the asymmetric
support pressure zone into the rock by 0.5-3 m. With an elliptical hardening zone, the
displacements of the working roof are reduced by 6-13% of the total displacements,
and the working floor - up to 25%.

Hardening zones in the form of ellipsoid or asymmetric shapes help to ensure
that stresses are redistributed evenly and do not create local maxima near the sides of
the working. This reduces the risk of failures caused by stress concentrations in local
zones adjacent to corners and junctions of buried structures. For example, ellipsoidal
hardening zones help to effectively move the area of high stresses to more remote parts
of the massif, where their energy is absorbed without significant consequences for the

stability of the working.
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Figure 1. Changes in maximum principal stresses when using different
elliptical shapes of hardened zones (stresses Aci are shown in MPa).
Conclusions. Thus, hardening of rocks by means of injection and other
hardening technologies allows to effectively compensate disadvantages of supports
without a significant increase in capital expenditures. In addition, the use of various
configurations and arrangement schemes of hardening zones allows flexible adaptation
to specific mining and geological conditions, redistribution of stresses in rocks,
reduction of their concentrations in potentially dangerous zones, prevention of local
collapses and deformations, and also ensuring long-term safe use of underground

structures.
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BIOMASS AND WOOD AS AN ECOLOGICALLY CLEAN FUEL

Modern world is faced with an urgent need to reduce greenhouse gas emissions
and find alternative energy sources. One of these solutions is the use of biomass, in
particular, wood as a renewable source of thermal energy. Wood is a traditional fuel
that is widely used in private households, especially in the conditions of rising prices
for fossil fuels [1].

One of the main advantages of wood fuel is its relative price stability compared
to gas or oil. In addition, wood has a largely CO: neutral balance, because during its
combustion process, the amount of carbon dioxide is equal to the amount the plant
absorbs during growth. This makes it an environmentally friendly source of energy,
which contributes to the reduction of the overall level of greenhouse gases in the
atmosphere [7].

Wood fuel is divided into several main types: firewood, wood chips and pellets.
Each of these types has its own characteristics and areas of application. Firewood is
traditionally used in stoves and fireplaces, while chips and pellets are popular among
owners of automated boilers, which provide convenience and efficiency of heating

Studies show that CO: emissions from burning natural gas exceed the
corresponding figures of wood by 14 times, oil by 18 times, and coal by 26 times. This
means that switching to biomass can significantly reduce the negative impact on the
environment [1].

One of the important factors in the efficiency of wood fuel is its moisture content.

The lower the water content in wood, the higher its calorific value. Dry wood burns
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more efficiently and provides more heat with less material consumption. The calorific
value of 1 kg of dry wood is equivalent to 2.5 kg of raw wood. This means that proper
storage and preparation of wood fuel can reduce its consumption by almost half. The
size and shape of wood fuel also matter. Firewood, wood chips and pellets have
different densities, which affect combustion efficiency. It is recommended to use
firewood 50 cm long and 8 cm thick for the best calorific value [8].

Modern biofuel combustion technologies are allowed for the most efficient use
of wood and pellets energy. Examples of modern wood and biofuel combustion
technologies were taken from boilers manufactured by the Austrian company HERZ.
Grate combustion is a classic method where fuel burns on a special grate. There are

several options:

1. Bottom feed, when fuel is fed from below, which ensures even
combustion;

2. Pushing grate allows fuel to be moved automatically, increasing
efficiency;

3. Vibrating grate is self-cleaning grate, which makes maintenance easier [3];

4. Blown combustion uses forced air supply, which makes the process more
intense. Cyclone burner creates a vortex that ensures complete combustion. Tunnel kiln
distributes heat evenly [4];

5. Fluidized bed is an innovative technology where fuel is suspended in the air
stream and it ensures almost complete combustion and minimal emissions;

6. Wood-fired boilers operate on the principle of bottom combustion: the fuel
smolders and the gases released provide additional heat. It makes the process more
efficient and long term [5];

7. Tilting grate automatically cleans and supplies air optimally, therefore
ensuring good combustion and minimal maintenance;

8. Step and piston beater is a moving grate which creates an even fire and it

increases efficiency and allows to use up fuel completely [6].
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Biofuel is a renewable energy source. The combustion process has CO:
neutrality. We do not depend on imported gas or oil.

Rising fossil fuel prices make wood more competitive. Since 2010, gas and wood
prices have increased by about 5%, while the cost of oil has increased by 28%. The
cheapest energy source remains wood chips, which cost about 2.55 cents per kWh [2].

Summing up the above mentioned information we come to the conclusion that
the use of wood as an energy source has significant environmental and economic
benefits. Its CO: neutrality, high energy efficiency and availability make wood fuel an
important component in the strategy for the transition to renewable energy sources.
Current environmental challenges and economic trends, the popularity of wood fuel

will continue to grow, contributing to sustainable development and reducing climate

impact.
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MARINE DRONE TECHNOLOGY FOR OCEAN WASTE

MANAGEMENT

Plastic pollution has become one of the most pressing environmental challenges
of the 21st century. Every year, almost 12 million tons of plastic waste enters seas and
oceans, which were created solely by humans and therefore only humans are
responsible for this pollution. There is an estimated 75 to 199 million tons of plastic
waste currently in our oceans, with a further 33 billion pounds of plastic entering the
marine environment every single year. As plastic continues to accumulate, it poses an
escalating threat to marine ecosystems, biodiversity, and ultimately, human health.
Addressing this issue requires a comprehensive understanding of its scale, sources, and
potential solutions [1].

One of the companies that is engaged in cleaning up the world's oceans is The
Ocean Cleanup. This nonprofit organization utilizes advanced technologies to remove
plastics from both the ocean surface and river systems. As of now, they have
successfully removed over 22.7 million kilograms of marine debris, with more than
550,000 kilograms collected in the last 30 days alone. Their work represents a
significant step forward in mitigating the impacts of plastic pollution [3].

In addition, marine drones, also known as Unmanned Surface Vessels (USVs),
are projected to offer a more efficient approach to oceanic waste management. A single
mothership, equipped with a crane, can transport six or more small Unmanned Surface
Vessels (USVs) ranging from 10 to 20 meters in length, along with several
conventional manned vessels. The mothership serves multiple roles, including
transoceanic transportation to and from the designated cleanup zones, on-site

maintenance and repair operations, and temporary storage during adverse weather
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conditions. The USVs are powered by electric motors to enhance environmental
sustainability and optimize energy efficiency, as electrical energy generation at sea is
more feasible and less polluting than the use of fossil fuels. A portion of the electrical
power will be supplied by onboard solar panels mounted on the USVs [2].

Additionally, the implementation of modular, quick-swap battery systems will
minimize downtime during energy replenishment, allowing for only brief interruptions
in the waste collection process. Positioning the mothership centrally enhances
coordination with surrounding USVs. Support vessels will handle tasks such as
refueling, equipment deployment, and interaction with marine life. Both the
mothership and these vessels will control the USVs remotely. One USV may serve as
a reconnaissance unit, equipped with integrated or tethered sonar systems—via buoys
or underwater drones—for locating and analyzing marine debris. Using USVs in this
way they can make the process of collecting ocean and marine garbage faster, more
environmentally friendly and cost-effective [4, 5].

In conclusion, tackling the global plastic pollution crisis demands not only
increased awareness and international cooperation but also the integration of advanced
technological solutions. The use of marine drones (USVs), supported by a strategically
deployed mothership and auxiliary vessels, represents a promising and scalable

approach to oceanic waste collection.
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ANALYTICAL AND NUMERICAL ANALYSIS OF DEFORMED STATE
OF RECTANGULAR PLATES UNDER DIFFERENT TRANSVERSE LOADS

Structural elements in the form of plates and shells are widely used in
construction, aircraft, mechanical engineering, and other industries. Calculations of
such elements for strength, stiffness and stability are important from both theoretical
and practical points of view. Various theories can be used for this purpose: the classical
ones based on the Kirchhoff-Love hypotheses, the refined ones based on certain
physical and geometric hypotheses, as well as the theories based on a strictly
mathematical approach, according to which the components of the stress-strain state
and boundary conditions on the lateral surface develop into infinite mathematical series
along the transverse coordinate [1, 2, 3]. At the same time, the three-dimensional
problem of elasticity theory is reduced to a two-dimensional one by various methods,
including variational methods. Research shows that the classical theory gives
underestimated results for the components of the stress-strain state [1, 2, 3]. However,
for a certain class of problems, the results of the classical theory have a certain
benchmark for refined engineering calculations.

The paper deals with the deformed state of homogeneous isotropic rectangular
plates (x €[0;a], y €[0;b], ze[-h/2;h/2], where a,b — dimentions of the plate in
plan, 4 — thickness) freely supported at the edges under the action of concentrated
forces F' and uniformly distributed local loads ¢g(x,y)=go, acting on rectangular planes
located anywhere in the plate region. The task is to approximate the deflection of the
plate in the center through the position of the center of the load plane (or the point of

application of the concentrated force).
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Here are the basic equations. Differential equation of equilibrium [4]:

O'wlxy) 0wy 0'wx,y) _g(xy) (1)
8)(4 8x ﬁy ay4 D

Where D = ER’ / (12(1 —v*)) — the cylindrical stiffness, £, v — is the mechanical
constants of the material, 4 — the thickness of the plate, and g(x,y)— the transverse load,
which is represented by a continuous or discontinuous function that, after certain
mathematical calculations, can be represented as follows:

Efe(E) () o

m=1 n=1 a

where for the local load g,

164,
aba

Szn(a c)sm(,B d)szn(a é‘)szn(ﬁ’ 77) (3)

mn

a,=mrx/a, B =nx/b,
(c,d) — coordinates of the center of a rectangular plane of local load (or point of

application of a concentrated force) with dimensions xe[c—&;c+¢]

yeld-nd+n).
The concentrated force F acts at point (¢,d) and it can be represented as a series

(2), where the coefficients ¢, are determined based on (3), if we move to the limit,
assuming that £ >0, 7 >0, ¢g,-2&-2n > F.
We will get: g, =4F -sin(a,, -c)-sin(B,-d)/(ab).

Then the function g(x,y) will take the form:

q(x ZZsm .¢)sin(p, d)sm(m'”'xjsm(n-z-y)

mlnl a

The solution to the differential equation (1) is obtained as follows:

=3 Y, sm(m ~ x}m(”";'yj (4)

m=1 n=1

where the coefficients wy, are expressed in terms of gus, given (1) — (3).
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As a result, taking into account this (4), we obtain the deflection function:

w(x,y)zéii D Sin[mjsin(n.z.yj.

m=1 n=l ((m-7r/a)2+(n-7r/b)2)2 a

Quite a large number of numerical results were obtained for the deflection in the
center of the plate, depending on the size of the rectangular loading plane and the
position of its center (the point of application of the concentrated force). The equivalent
load R across the load plane and the concentrated force F were assumed to be equal.

An in-depth analysis of the results was carried out, on the basis of which the
deflection value in the center of the plate was approximated depending on the position
of the load center. The deflection in the center of the plate was found analytically in
the form of polynomials of the 4th degree from the distance of the load center to the
center of the plate, and the coefficients in these dependencies, in turn, were
approximated by the angle ¢, which was the angle between the radius vector (center of
the plate O - center of the load O;) and the Ox axis. The approximated dependencies

are qualitatively as follows (where R — equivalent load):

W(x):R-(a4((p)-x4+a3(go)-x3+a2(g/))-x2+al(go)-x+a0((p)), x =00,
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THE IMPORTANCE OF MECHANICAL VENTILATION

To begin with, mechanical ventilation plays a critical role in maintaining indoor
air quality, particularly in environments where natural airflow is insufficient. With
growing concerns about air pollution, energy efficiency, and airborne diseases, the need
for reliable and effective ventilation systems has become more pressing than ever.
Mechanical systems ensure a controlled and consistent exchange of indoor and outdoor
air, thereby protecting human health and contributing to overall building performance.
In addition, they are essential for meeting modern standards in occupational safety,
thermal comfort, and environmental sustainability.

It should be noted that, ventilation is a system that provides fresh air from the
street and removes polluted (exhaust) air from the room, providing comfortable
climatic and necessary sanitary conditions for the room, depending on its purpose.

The following classifications of ventilation systems can be distinguished based
on their operational principles and functional characteristics:

1) Behind the principle of action:

o Natural - 1s carried out due to the pressure difference between the outside

and inside of the room;

o Mechanical - is carried out due to the difference in pressure created by
fans;

2) By purpose:

o supply - system supplying fresh air from the environment into the room;

o exhaust - system removing exhaust air from the room;
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o supply and exhaust - combines the two previous systems but can be
supplemented with a recuperation system for heat intake from the exhaust air and
heating of the supply air in order to save energy costs for heating the supply air;

o emergency - a type of exhaust ventilation that is installed in rooms where
it is necessary to remove a large amount of contaminated air from the room in
emergencies;

o local - exhaust or supply and exhaust system, which is arranged “point by
point” in places of increased concentration of harmful substances and is designed to
rapidly remove contaminated air to prevent the spread of dangerous substances in the
entire room.

Furthermore, natural ventilation has advantages over mechanical ventilation in
terms of price. There is no need to install expensive mechanical units. Natural
ventilation is autonomous compared to mechanical ventilation, as its operation does
not require electricity. The disadvantages include the difficulty of regulating the flow
of air through this system and the lack of control of microclimatic air parameters such
as temperature, humidity, dust levels, etc.

Mechanical ventilation depends on the power grid as the mechanical equipment
requires power from it. Still, this system provides the possibility of accurate regulation
of air exchange due to the control of the flow of supply air blown by the fan and has
an extensive range of modifications such as heaters, filters, humidifiers, and air
ionizers, which provide the possibility of very flexible and accurate control of sanitary
and hygienic air parameters. The disadvantages are the equipment is bulky and
relatively high noise level, which requires the arrangement of a separate technical room
for the location of this equipment, as well as the organization of vibration-noise-
attenuating measures in the design and installation.

A study of the energy efficiency of modern ventilation systems determined that
modern supply and exhaust ventilation systems can retain up to 90% of the heat or cold
in summer that would typically be lost with exhaust air from an exhaust ventilation

system. These systems can save up to 60% of the energy used for heating in winter and
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up to 40% for cooling the supply air in summer. Modern cleaning filters for mechanical
ventilation systems can remove up to 98% of contaminants in the supply air, which
provides a high level of air purity and ensures the proper level of sanitary and hygienic
indicators in critical rooms such as operating rooms, and duct heaters, humidifiers or
dehumidifiers set ideal air parameters for rooms for any purpose, which makes such
systems indispensable for buildings with high standards of air quality and
microclimate.

In conclusion, modern supply and exhaust ventilation systems are diverse and
have a wide range of applications. Due to its flexibility and accuracy in the selection
of the system, it can not only provide the necessary microclimatic conditions but also
minimize the economic costs of buildings and structures by reducing the consumption
of energy resources. In turn, these measures lead to a reduction of environmental
pollution from the building itself, reducing the emission of heat into the environment,

and reducing the damage to the planet from the production of energy resources.
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INTENSIFICATION OF WASTEWATER TREATMENT
BY ELECTRICAL TECHNOLOGIES

One of the key challenges in managing water supply in industry is wastewater
treatment. The discharge of industrial wastewater into water bodies can cause

pollution, leading to serious environmental and health consequences. To address this
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problem, industries are implementing various wastewater treatment technologies,
including physical, chemical and biological treatment methods. Since most mechanical
impurities tend to have magnetic properties, there is a real prospect of using electrical
technology methods for wastewater treatment. Thus, the intensification of wastewater
treatment using electrical technologies, improvement of technologies and technical
means of mechanical impurities removal becomes a very urgent task, as it is a
significant reserve for improving technological processes.

Wastewater consists of water and particles that typically come from feces, food
waste, chemicals from personal care products, cleaning products, cosmetics and
medicines, and other products. These solids or particles are either dissolved, suspended
or floating in the wastewater. During the treatment process, they are separated or
filtered out as sludge [1,2,3].

Industrial plants also generate significant volumes of wastewater that contain
chemicals or contents specific to their production process. The largest polluters of
surface and groundwater are electricity - 43%; utilities - 19.5%; agriculture - 16.6%;
ferrous metallurgy - 9%; chemicals and petrochemicals - 3%; other - 8.9%.

The main purpose of wastewater treatment is to protect the environment from
the adverse effects of wastewater discharge and to ensure the required quality of both
surface and groundwater. However, increasing requirements for water treatment
quality require the intensification of existing treatment facilities or the design of new
ones.

The modernization is carried out at all stages of treatment: at the main pumping

station, mechanical and biological treatment facilities, and sludge treatment.
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Figure 1 - Process flow diagram of the wastewater treatment plant

The treatment facilities are designed to operate according to the traditional
technological scheme of full biological treatment: the first stage is mechanical
treatment, which includes straining water on screens, capturing mineral impurities in
sand traps and settling water in primary settling tanks; the second stage is biological
treatment of water in aero tanks and secondary settling tanks.

The wastewater supplied to the treatment plant contains many different types of
contaminants. Two types of mechanized screens with 5- and 6-mm transparencies are
used to remove them.

The second stage of mechanical wastewater treatment is sand traps, which are
structures used to remove mineral impurities contained in the water entering the
treatment plant. Mineral impurities contained in wastewater include sand, clay
particles, mineral salt solutions, and mineral oils.

The following conclusions can be drawn based on the analysis of the
improvement of wastewater treatment technology at agricultural enterprises:

- Intensification of the technological process of wastewater treatment is not

possible without improving regenerative devices;
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- The fact that iron-containing impurities in wastewater have magnetic properties
determines the possibility of using the method of electrical technologies based on the
introduction of magnetic (electromagnetic) purifiers;

- Existing industrial devices and systems for removing mechanical impurities are
energy-consuming and inefficient (the level of purification does not exceed 68-75%);

- Further intensification of wastewater treatment requires the development of

parameters of the electro-technological system.
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Irop lanuienko

VYKpaiHCbKUH JAep:KaBHUM YHIBEpCUTET HayKH 1 TexHosoriii HHI
[IpunHinpoBchbKa AepkaBHa akajeMis OyAIBHUIITBA Ta apXITEKTypHU
HayxoBuit kepiBHUK: 1.T.H., ipodecop Coxonon [.A.

BIOCKOHAJIEHHSI KOHCTPYKLIi BYIIBEJIBHOI'O 3D-
MPUHTEPA 3 METOIO BIIPOBAIKEHHS Y POLIEC 3BEJEHHS
BATATONOBEPXOBUX MOHOJIITHUX BYIIBEJb

CydacHi TeHJeHL1T pO3BUTKY Oyl1BEJIbHOI T'ajly31 BCE aKTHUBHIIIE CIIPSIMOBaH1 Ha
BIIPOBA/P)KEHHS 1HHOBALIIITHUX TEXHOJIOT1i, O 103BOJISIOTH ONTUMI3YBaTH BUPOOHHY1
MPOIIECH, SMEHIITUTH BUTPATU PECYPCIB 1 MIABUIIUTHU AKICTh 00’ €KTIB.

OpnHi€ro 3 TaKMX NEPCIEKTUBHUX TEXHOJIOTN € OyaiBenbHul 3D-apyK, SIKHii Bxke
3apEKOMEHJIyBaB ceOe y 3BEICHHI MaJoNOBEPXOBUX KOHCTpYyKIid. Ilpuknagom

peanizaiii MaJomoBEpXOBOro Oy[AIBHHUIITBA € OYIIBHUIITBO OCBITHHOTO 3aKiany y
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M.JIbBIB 3a moromororo obmaaHaHHs i OyaiBenbHoro 3D-npyky. HaliBaknuBimior
nepeBaror0 BUKOpUCTaHHA 3D-apyky B OyAiBHHULTBI € THYYKICTh Ta MOXJIMBICTb
CTBOPIOBATH CKJIQJHI apXITeKTypHi ¢opmu i nuzaiiH. Kopnyc uis nepuiokjiacHUKIB
Oysi0 HaApyKoBaHO Bchoro 3a 48 romuH 1 usg (asa OynmiBHULITBA Oyjia 3aBepllieHa
MPOTSITOM JBOX THUXHIB. [1]

[IpoTte 3acTocyBaHHs I1i€1 TEXHOJOT11 y 3B€/ICHHI 0araTonoBEepXOBUX KapKACHUX
Oy/iBeNlb € BIJIHOCHO HOBUM HANpSMOM, IO MOTpPeOy€e I'PYHTOBHOTO BUBYEHHS Ta
PO3pOOIEHHS HOBITHIX KOHCTPYKIIIN OyaiBeabHUX 3D-nipuHTEpIB.

BnpoBamxkenns OyniBenbHOro 3D-npunTepa y OyniBeldbHUN mpoliec noTpelye
BUPIIICHHIO Py TEXHIYHUX MPOOJIeM, Cepell sIKUX €: 3acTocyBaHHS 3D-apyky mpu
CTBOPEHHI 3aJ11300€TOHY, pO3p00JIEHHS KOHCTPYKIIIT MEXaH13My iAoMYy OyAiBEIbHOTO
3D-nipuHTEpA.

[lepcrieKTUBHUM HAIPSMKOM PO3BUTKY TEXHOJIOTIH OyaiBenbHOro 3D-mpyky €
BIIPOBA/)KEHHS  II€i  TEXHOJOTli y  OyIIBHMLTBO  MOHOJITHO-KapKacHHUX
OararonoBepxoBUX Oy/iBelb, a CaMe 3alI0BHEHHS HE HECHUX 30BHIIIHIX Ta BHYTPIIIHIX
CTIH.

3acTocyBaHHs OyaiBeiabHOro 3D-mpuHTEpa HpH 3alOBHEHHI CTIH MOHOJITHO-
KapkacHO1 OyiBii NoTpeOye BAOCKOHAJICHHS KOHCTPYKII HAsBHUX OYylIBEIbHUX
MPUHTEPIB, @ came, BIIOCKOHAJICHHS MEXaHI3MIB MiAHOMYy MpUHTEpa 3 MOBEpXa Ha
MOBEPX.

byno 3ampomoHoBaHe BHpINIEHHS MPOOJIEeMH PO3POOKOID  KOHCTPYKIIii
camomnigiioMmHoro 3D-npuHTEepa Ha Ky OyB OTpUMAaHU MAaTEHT HA KOPUCHY MOJEIb
Ne158378 “CAMOIIIMOMHNN 3D-ITPUHTEP”

Camonigitomauit 3D-ipunTep Mae pamy 1 3 BepTUKAJIbHUMHU CTiMKaMu 2 Ta
nonepeunumu Oankamu 3, 4 1 5. Ha onuiit3 Ganmok 4 BcTaHOBJIEHA IuTaHra 6 3
eKCTpylepoM 7, a Ha 1HIIUX Oankax 3 Ta 5 3akpimiieHl BEpTUKAIbHI JOMKpaTu 8.
Criifiku 2 oOCHallleHl TOpU30OHTAJIBHUMH JOMKpaTamMu 9 Ta wMexaHizmMamu 10

nepeMilieHHs cTiok 2. (puc. 1)
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3BeieHHs OyAiBiIl NOYMHAETHCS 3 yAAIITYBaHHs pyHIaMeHTy (rmaini 11 Ta mumra
12). IToTiM BKIIOYAIOTHrOPU30HTAIBHI JOMKpPATH 9, sIKi CIMPAOThCA Ha MINATY 12, Ta
MexaHizMu 10 mnepemimieHHs cTiiiok 2. BukoHyeThcAmigiiManHs pamu 1 Ta
IpYKyBaHHS KOJIOH 13 mepiioro noBepxy OymiBii 1 IUIMTH NepekputTTs 14

[licns HaOyTTsI TBEpIIHHS KOHCTPYKIiN 13 Ta 14, BKIIOUAOTh BEPTUKAJbHI
JTIOMKPATH 8, BUKJIIOUAIOTh TOPU30HTAIbHI JOMKpaTH 9 Ta MmexaHi3mMamu 10 mi1iiiMaroTh

ix go mutHu 14.

o

~ND

Il I 10

.
N®)

N

Puc. 1. Cxema camomnigitomHoro OyaisenbHoro 3D-npunrepa
[ToriMm nuka podotu 3D-nmpuHTEpa MOBTOPIOETHCA, IO 3a0e3Meuy€e 3BEICHHS
HECYUYUX KOHCTPYKIIIHA KOXXKHOTO moBepxy Oyaieii. Ha BepxuboMy nosepci Oyaisii 3D-
MIPUHTEP AEMOHTYIOTh Ta OMyCKaIOTh KPaHOM Ha Oy/iBeIbHUN MalTaHuuK. [2]
3acToCyBaHHA JaHHOT CaMOI1 IHOMHO1 KOHCTPYKIII{ JIO3BOJINTh
BUKOPUCTOBYBaTH OyfiBenbHUI 3D-mnpuntep mpu 3BEIEHI MOHOJITHO-KapKAaCHUX
0araronoBepXxoBUX Oy/1BEIIb, III0 3HAYHO 3MEHIITUTh BUTPATHU Ta 301IBIIUTH IBUAKICTh

Oy/iBeIbHUX POOIT.
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Bceeonon Kpecton
TaBpilicbKUi IepKABHUM arpOTEXHOIOTTUHUI
yHiBepcuteT imeH1 [Imutrpa MoTtopHoro

OIJI51 ] CHOCORBIB 35EPEXKEHHSA AKOCTI MPOAYKIIII

[1ix gac 300py Bpokaro poCIWHHA MPOAYKIIiS MOCTIMHO MPOXOAUTH (P1310I0T14UHI
MPOIIECH AUXAHHS Ta BUMAPOBYE BOAY, 1110 MPU3BOAUTH JI0 MOCTYIOBOIO 3HMKEHHS il
SIKOCT1. AKTUBHE METa0O0IIYHe JUXaHHS Ta IMiABUIICHA aKTUBHICTh BOJIU B POCITMHHHUX
TKaHWHAX € OCHOBHUMHU MPUYMHAMH IIBHJIKOTO TCYyBaHHS MNpoAykTiB. Came TOoMy
BUKOPUCTAHHS €()EKTUBHUX 3aCO0IB [JIsi MIATPUMKHU SIKOCTI MIcTsi 300py BpPOXKaAIO €
TOJIOBHUM BUKJIMKOM JJIsI Xap4OBOi MPOMHUCIOBOCTI.

TpaguuiiiHi METOH, TakKl SIK CYLIIHHS Ta 3aMOPOXKYBAaHHS, X04a i 301IbIIYIOTh
TEepMiH 30epiranHs, UMOBIPHO, 3MIHIOIOTh TEKCTYPY, CMaK Ta XapuOB1 XapaKTEPUCTUKHU
oBouiB[1]. ToMy OXOnOMXKEHHS € HalKpaluUM METOIOM 30epeKeHHS CBIKOCTI 0e3
CYTTEBOI 3MIHM XapakTepUCTHK mNpoaykTy. Ciij 3a3HaYuTH, MO €PEKTUBHICTDH
OXOJIOJIKEHHS 3aJIeKUTh BiJl MOr0 4acy — BaXKJIMUBO OXOJIOAUTH MPOAYKT SIKOMOTa
IIBU/ILIE TTICIIs 300py BpOXKaro, 100 3MEeHIIUTH (i310510T14H1 BTpaTH[3].

3 BIIOMHUX METOAIB — TMOBITPSHE OXOJIOPKEHHS, T1IPOOXOJOMKEHHSI Ta
3aHYpIOBaJIbHE OXOJIO/IP)KEHHSI — KOXKEH 3 HUX Ma€ JesKl HeAOIIKU. 30KpeMa, TOBITPSHE
OXOJIOJIKEHHSI XapaKTepU3y€eThCsl HU3BKOIO IMIBUAKICTIO BIIBEICHHS TEIJIa Ta PU3SUKOM
BHCHUXaHHS MOBEPXHI OBOYIB. ['1pOOXOJIOMKEHHSI Ta 3aHYPIOBAIbHE OXOJO/KEHHS,
xoua ¥ e(eKTUBHE y BiJBEACHHI TeIla, MOXKE CIPUYUHUTH MIKPOOHE 3a0pyqHEHHS
MPOIYKTIB.

BakyymHe OXONOI>KEHHSI € 1HHOBAIIITHOIO TEXHOJIOTIEI0, sIKa MOXE IMOI0IaTH
ICHYIOYl HEJOJIIKM TpaAMuLiiHUX MeToAiB. BakyyMHe oxonomxeHHs 0a3zyeThCcsi Ha
NPUPOAHOMY IPOILIEC] BUMAPOBYBaHHS BOJOTM B yMOBAaX 3HUKEHOIO aTMOC(HEpPHOro
TUCKY, 110 IPU3BOAUTH 10 IHTEHCUBHOIO TEII00OMiHY. OCHOBHUMH IE€peBaramMu €

BHCOKAa IIBUAKICTh OXOJIOMXKEHHS, PIBHOMIPHUN pO3MOALT TeMmmIeparypu B 00'eMi
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MPOJIYKTY, YUCTOTA MPOLIECY Ta 3HUKEHHSI EHEPrOBUTPAT MOPIBHSIHO 3 TPAJAUIIIHHUMHU
TexHojorismu[4,5,6].

OxkpiMm mepeBar, BakyyMHE OXOJIO[P)KEHHsI Ma€e U Jieskl Henoniku. Brpara macu
BHACJIIOK BUMAPOBYBAHHS BOJIM, HEPIBHOMIPHE OXOJIOIKEHHSI OKPEMUX KOMIIOHEHTIB
MPOJIYKTY, 0COOJIMBO JIUCTOBOI 3€JI€H1, BUMAraroTh JOJaTKOBO1 ONITUMI3allii TEXHOJOT11.
Hapasi pobnarbcest cipoOu 3MEHIIUTH BTPATH MacH, BIOCKOHAJIUTH KOHCTPYKIIii Kamep
Ta pO3pOOUTH KOMOIHOBAaHI TEXHOJIOTIi OXONOMKEHHs[2]. 3 BITUM3HSIHUX BUYEHUX
MOKHA BIJ3HAYUTH JOCIIUKEHHS BaKyyMHOI'O OXOJIOJKEHHS IUIONIB YepemHl. fKi
BUPIIIWIKA TPoOJIEeMy BTpaTH Baru, HUISIXOM JOJaBaHHs JI0AATKOBOi BOAM B KaMepy
OXOJIOJIPKEHHSI TUCKOM.[6]

OTxe, MOXHa CTBEpIKYBaTh, IIO BaKyyMHE OXOJO/DKEHHS € OJHIE 3
HaWMEepPCIEeKTUBHIIIUX TEXHOJIOT1H KOHCEPBYBAaHHS OBOYEBOI MPOAYKIIT Micas 300py
Bpo’karo. bynyun BUcokoe(heKTUBHOIO, IBUIKOIO, TIFEHIYHOKO Ta EHEPro30epiradoro
3a CBOEIO MIPUPOJIOIO, I TEXHOJIOTIA € 0araroo0iIsioY0r0 IJIs MHPOKOMACIITA0HOTO

3aCTOCYBaHHS B CyYaCHHUX JIAHIIOTaX CBIXKUX MPOAYKTIB.
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CLASSIC POURED HOT ASPHALT

Despite the widespread use of classic poured hot asphalt concrete (CHAC) in
road, bridge and municipal construction the existing approaches to its application
remain fragmented and non-standardized. In particular, there is insufficient
systematization of mixture composition requirements, a lack of clear technological
regulations for different operating conditions and climate zones and limited utilization
of the potential of this material in environments where it can offer better technical
performance. This necessitates deeper research and optimization of CHAC
formulations and laying technology, taking into account modern requirements for
durability, waterproofing and cost-effectiveness [2,3].

The main aim of investigation is to analyze the properties, types, composition
and technological features of cast hot asphalt concrete mixture (CHACM), as well as
to identify its advantages and potential for effective use in modern construction.

Classic poured hot asphalt concrete was invented in Germany under the name
“Gussasphalt” and it remained in use to present time. Cast hot asphalt concrete
(CHAC) 1s a monolithic material which is formed without compaction by cooling the
asphalt concrete mixture laid and using a mechanized casting technique. The cast hot
asphalt concrete mixture (CHACM) is obtained by mixing in a heated state crushed
stone, or without it, artificial gravel, mineral powder, bituminous binder, and
modifying additives in rational proportions. Depending on the maximum grain size of
mineral aggregates, CHACM and CHAC are classified into three types: 5 mm, 10 mm
and 15 mm. CHACM is used to construct both upper and lower layers of pavement.

This approach is widely used in bridge structure paving [2].
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The main area of application of CHAC is bridge construction. At the same time,
the material 1s suitable for road surfaces of all categories and climate zones of Ukraine
from A-1 to A-7, as well as for sidewalks, pedestrian and bicycle paths, the intertrack
space of tramways. CHAC is also used in industrial and civil construction as a
waterproofing material and for the construction of hard surfaces in production and
storage areas, screeds, floors followed by grinding and polishing, and apron creation

It is necessary to mention the following features and advantages of using CHAC:

l.Increased content of mineral powder and modified binder in a 3:1 ratio ensures
density, low water saturation, water resistance, and impermeability;

2.High plasticity and waterproofing properties due to a complex modified binder
content of up to 11% by weight;

3.High corrosion resistance, crack resistance, wear resistance, elasticity, and
surface strength;

4.Durability of over 30 years, which helps to reduce costs;

5.Production and laying temperature 200-240° C, no need for compaction,
possibility of repair at sub-zero temperatures [1,2].

CHACM of the 4th and 5th types is used for pothole repairs, waterproofing and
tramway paving. The maximum grain size of crushed stone is up to 20 mm and the
grains’ proportion which is greater than 5 mm is 35-50%. They are produced,
transported and laid using a cooker, although manual laying is also possible. CHACM
is classified by the type of bituminous binder: modified or unmodified. Unmodified
variants are rarely used now. Modified ones, mainly with polymer and wax additives,
form a thick bitumen film on the surface of the grains, which ensures high water and
frost resistance [2,3]. Standard or average values based on data from manufacturers

and research are presented in this table.
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Max Garin |Fraction >5 We?r Production Advantages and
Name Size, mm [mm, % Resistance, Temp., °C Application
’ ’ g/100 rev. p- pp
Upper layers of
CHAC 5 0-35  [100-120 200240  [Pavement,
(5 mm) pedestrian
paths, sidewalks
Bridges,
CHAC pedestrian and
(10 mm) 10 35-50 150-170 200-240 bicycle paths,
screeds
Tram tracks,
CHAC 15 50-60  [200-220 200-240  |pavement
(15 mm) :
repairs
CHAC for Pothole repair
bothole repair 20 35-50  [250-270 200-240 | O1OlC repairs,
tram track areas
(20 mm)
Pavements
Modified B u 5 B requiring high
CLIAC 5-15 40-55 180-210 200-240 frost and water
resistance

Table 1. Brief overview of physical and mechanical properties of cast hot asphalt

concrete [1,2].

Cast hot asphalt concrete is a modern, versatile material capable of providing
durability, strength, and water resistance of pavements even under extreme conditions.
Its wide use in various construction fields, as well as the technological simplicity of its
application, make it an essential element of sustainable infrastructure. Further research
should focus on improving formulations and adapting mixtures to climatic and

operational requirements.
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CHATGPT INTEGRATION AUTONOMOUS SYSTEMS

The integration of modern language models into autonomous systems opens new
horizons for the development of robotics. One of the most effective and sought-after
solutions is the use of the ChatGPT API is an intelligent platform for processing and
generating natural language text, developed by OpenAl. This API offers a simple and
intuitive way for users to communicate with machines, significantly enhancing the
functionality of autonomous devices.

Contemporary devices, including household robots, as well as industrial and
service machines, require a high-quality and user-friendly interface for interaction.
Implementing ChatGPT in these systems enables efficient processing of voice or text
commands and translating them into actions. For example, simple phrases such as
“Bring me a cup from the kitchen” or “Find a charging station” can be correctly
interpreted by the Al and executed as part of the given task.

The system architecture is based on a sequence of actions that involve several
technological stages. First, the voice signal is converted into text using a speech
recognition system such as Google Speech-to-Text or Whisper. This text is then sent to
the ChatGPT cloud service, where it is analyzed and a response is generated in text
form. The processed information is passed to the control unit, which interprets it and
triggers the necessary action. If needed, the system can provide feedback, voicing the
result using a speech synthesizer.

The use of ChatGPT API is especially effective in areas such as service robotics,
educational platforms, as well as smart home systems and workplaces. Unlike

traditional voice assistants, GPT models can consider the context of communication,
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maintain a coherent dialogue, and clarify the user's requirements. For example, a robot
might ask: “Do you want me to open the window in the bedroom or throughout the
apartment?”, which makes the interaction with it much more natural.

Despite all the advantages, there are several limitations when using such
technologies. One of them is the reliance on a stable internet connection, as most
language models operate through cloud computing resources. Also, there is a need to
implement mechanisms for checking and filtering data coming from the Al to avoid
possible errors when processing complex commands.

With the development of local language models that require less computational
power and can function without constant internet access, it becomes possible to create
fully autonomous dialogue systems. This opens up new opportunities for the use of
intelligent interfaces in fields such as healthcare, logistics, and urban infrastructure.

Thus, integrating the ChatGPT API into autonomous systems significantly
improves human-technology interaction, turning it into a convenient, flexible, and
understandable process. This contributes to the creation of more human-centered
technologies, where artificial intelligence becomes not just a tool, but a full-fledged

assistant capable of learning, adapting, and supporting dialogue.
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MECHANICAL ENGINEERING: CURRENT TREND AND
TECHNOLOGICAL BREAKTHROUGHS

Mechanical engineering is a dynamic field that is constantly evolving in
response to societal demands, industrial challenges, and environmental imperatives.
Today, the discipline is undergoing a profound transformation driven by digital
innovation, sustainability goals, and the increasing complexity of modern mechanical
systems. As with sustainable architecture, understanding the current landscape in
mechanical engineering requires not only familiarity with the fundamental principles,
but also a willingness to adapt to the rapid pace of technological progress. One of the
most influential trends shaping modern mechanical engineering is Industry 4.0, often
referred to as the fourth industrial revolution. This approach integrates cyber-physical
systems, the Internet of Things, and artificial intelligence into design and
manufacturing processes. Smart factories, for example, use real-time data analytics,
autonomous machines, and predictive maintenance to increase productivity and reduce
downtime. Digital twins (virtual copies of physical systems) allow engineers to model,
control, and optimize equipment without physical prototypes, significantly reducing
resource consumption and development time.

Closely related to digitization is the development of additive manufacturing,
commonly known as 3D printing. Although initially limited to prototyping, modern
additive manufacturing enables the creation of complex, lightweight, and customized

components from a range of materials, including metals, polymers, and ceramics. This
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not only reduces material waste, but also opens up new opportunities for design
optimization that were previously impossible with traditional subtractive methods.

Another major breakthrough in the field is the integration of sustainable design
principles into mechanical engineering practices. Engineers are increasingly adopting
a life-cycle approach to product development, aiming to reduce environmental impacts
from production to disposal. Concepts such as «Design for Disassembly» and «Cradle-
to-Cradle» encourage the reuse and recycling of mechanical components in line with
the circular economy model. In addition, energy-efficient systems such as regenerative
braking in electric vehicles or low-energy HVAC systems in buildings are examples of
how mechanical engineering contributes to reducing carbon emissions.

Robotics and automation also represent a significant area of innovation.
Advances in mechatronics and control systems have led to the development of
collaborative robots that work alongside humans in manufacturing environments,
increasing efficiency and safety. In addition, biomedical robotics, such as robotic
prosthetics and robotic surgeons, illustrate how mechanical engineering intersects with
human-centered design to improve quality of life.

Materials science continues to play a crucial role in expanding the capabilities
of mechanical systems. Smart materials that can change their properties in response to
external stimuli, such as temperature, pressure, or magnetic fields, are being
incorporated into actuators, sensors, and structural components. Current innovations
are particularly impactful in the aerospace and defense sectors, where adaptability and
performance are critical.

Despite these advances, the discipline faces several challenges. As mechanical
systems become increasingly complex and integrated with digital technologies,
engineers must acquire interdisciplinary knowledge that encompasses software
development, data science, and environmental science. In addition, ethical
considerations regarding automation and the potential displacement of human labor

require careful consideration and policy planning.
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Thus, mechanical engineering today is thus characterized by the convergence of
digital innovation, sustainability imperatives, and interdisciplinary collaboration. Just
as green technologies are revolutionizing architecture, smart manufacturing, additive
manufacturing, and sustainable practices are redefining what it means to be a
mechanical engineer in the 21st century. With these trends in mind, the industry is not
only addressing today’s industrial and environmental challenges, but also playing a key

role in shaping a sustainable and technologically advanced future.
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ASBESTOS PROCESSING TECHNOLOGY

In today's world, technological progress has reached a phenomenal level,
including significant advancements in mechanical engineering. This paper will focus
on breakthroughs in the field of hazardous building material recycling. This is a crucial

topic, as it directly impacts both human safety and environmental protection.
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Asbestos is considered one of the most dangerous construction materials.
Although its production has been banned in many countries, it is still widely used in
Central Asia despite its well-documented health risks. Asbestos gained popularity in
the 20th century due to its unique properties, such as fire resistance, durability, and
chemical stability. It has been widely used in roofing materials, construction boards,
insulation panels and more [1].

While asbestos itself is an inexpensive material, the long-term costs associated
with its removal and health risks make its use economically unviable. The primary
health risks are posed to miners and construction workers who handle asbestos-
containing materials. When these materials are mined or damaged, tiny asbestos fibers
are released into the air. Once inhaled, these fibers can remain in the lungs for years,
leading to severe respiratory diseases [3].

Recently, a Dutch company, Asbeter, developed a patented process called AC
Minerals, which enables the safe recycling of asbestos-containing materials. Their
method offers an economically efficient solution by utilizing an alkaline water-based
process at temperatures below 100°C. The asbestos material is completely ground,
turned into a suspension, and dissolved, ultimately transforming into calcium silicate.
The final product is certified as a recycled, environmentally safe material [2].

Unfortunately, there are still few companies engaged in asbestos processing. In
Ukraine, as in many other European countries, asbestos is isolated in specially
equipped facilities in compliance with environmental protection and occupational
health standards. Asbestos waste is packed in hermetically sealed containers and then
transported to secure landfills [4].

Despite these advancements, the world still faces a significant backlog of
asbestos waste. It will take time to completely eliminate it but companies working in
this field are continuously innovating.

It is important to remember that future generations will face numerous
challenges including environmental ones. The more effort we invest today, the better

and safer the world we create for tomorrow.
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Enekmpuuna inycenepis:

eHepzoeheKkmueHicms ma CmMapm-piuieHHA
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SOLAR POWER SYSTEM for HOME

In recent years, solar energy has become the main source of energy for more and
more families. Solar energy is obtained from the sun’s radiation and it can be converted
to electricity using the latest solar power systems.

A typical solar system consists of solar panels (which absorb sunlight), inverter
(which converts DC into AC), mounting structure (that hold the panels in place),
batteries (to store the extra power generated), grid box and balance of systems (wires,
nuts etc.) [1].

If you plan to install a solar power system, you should keep in mind that solar
energy, just like any other power source has various advantages and disadvantages.

A major benefit of solar energy technology is that it is a sustainable alternative
to fossil fuels. The sun is an infinite source of energy, unlike coal and natural gas, and
solar panels can be installed practically anywhere. This is particularly useful for remote
regions with no access to any other source of electricity. Solar energy does not pollute
the environment. It does not produce greenhouse gases and does not pollute the water.
Solar energy will be accessible as long as we have the sun [2].

Furthermore, solar can either greatly reduce or totally eliminate your electric
bills. It means when you install solar power for your home, you generate your own
electricity, become less reliant on your electric utility. This will immediately translate
to savings on your energy bill [3].

Also you can make money by selling the unused electricity, which you have
generated, back to the grid.

Besides once installed, solar panels require little maintenance and has longevity.

They are safer than traditional electric current [4].
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Although solar energy provides a variety of benefits, there are some negative
factors to consider as well.

First of all, this is a high initial cost. To purchase a solar energy system, you need
to pay for the panels, a substantial number of batteries, wiring, and then pay more for
all the components to be installed.

Moreover, solar panels are dependent on sunlight to effectively gather solar
energy. Consequently, if you live in an area prone to cloudy days for an extended
period, this will negatively impact how the system runs. And your system will likely
be less productive [2].

In addition, a solar energy system takes up a lot of space. It depends on how
much energy you are trying to produce. Therefore, solar panels might be inconvenient
in inner cities and other areas with limited space [5].

To sum up, I would like to say that certainly solar power is becoming an
increasingly popular investment for homeowners. However, looking at the advantages
and disadvantages of solar energy is an important step in the research process when

considering installing solar panels for your home.
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CYBER DEFENCE FOR NEXT-GENERATION POWER GRIDS

Smart grid technology promoted modernization of the power grids to
unprecedented levels of efficiency, reliability, and sustainability in energy distribution.
However, this transition also introduced a high-tech cybersecurity scenario that has to
be given priority. Smart grids differ from traditional power grids as they rely heavily
on digital data communication networks, IoT devices, and real-time data exchange,
leaving them vulnerable to cyberattacks that could affect critical infrastructure. The
interconnected nature of smart grids means one hack could cascade into widespread
power blackouts, economic losses, and even public safety risks. One of the largest
cybersecurity challenges in smart grids is the sheer volume of connected devices.

Each piece of equipment, from smart meters to grid sensors and control systems,
is a potential entry point for hackers. Most of these devices operate legacy systems
with outdated security protocols, making them susceptible to attacks. A compromised
SCADA system would let attackers remotely trip circuit breakers, alter voltage levels,
or remotely shut down substations, causing blackouts. Another concern is that there
are no standardized security protocols in smart grid elements. Smart grids combine
operational technology (OT) and information technology (IT), and each has its distinct
security requirements.

Most OT systems were designed with reliability rather than security as a
concern, and are poorly positioned to handle today's cyberattacks. For example,
industrial control systems (ICS) typically use proprietary communication protocols
with no encryption at all, and attackers can sniff and modify data. Furthermore, third-

party vendors and cloud resources created avenues of additional vulnerability because
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each outside interface expands the attack surface. A breach of vendor systems could
provide attackers with a backdoor into the heart of the infrastructure of the grid.
Ransomware attacks present another severe risk to smart grids with increasing
frequency of such attacks. Cyber attackers are increasingly targeting critical
infrastructure with the knowledge that energy providers can't afford extended outages.
Several high-profile attacks over recent years have demonstrated the havoc caused by
ransomware on power grids.

Attackers commonly use weak authentication techniques or phishing campaigns
to get initial access, then introduce malware that encrypts useful data and demands a
ransom for its release. Even payment does not guarantee systems will ever fully
recover, and the damage may take weeks to repair. In addition to monetary rewards,
state-sponsored actors could launch attacks for the purpose of destabilizing a region or
to gather intelligence regarding grid operations. These attacks often make use of
advanced persistent threats (APTs), which are not detected for long periods of time as
they hack sensitive data or strategize for large-scale disruption. Human factors also
enter the picture when it comes to the cybersecurity of smart grids. Many breaches
occur due to lack of attention by employees, such as being tricked into phishing emails
or using weak passwords. Technology advancements aside, human errors continue to
be one of the weakest links in security chains. Training initiatives and awareness
campaigns can minimize this risk, but these must be ongoing to offset new threats.

Without experts to monitor networks, identify intrusions, and respond to security
breaches, utilities are vulnerable to what might otherwise be thwarted attacks. To
address these concerns, a multi-layered defence strategy is required. First, utilities must
adopt robust encryption methods to encrypt data in transit and at rest. End-to-end
encryption will ensure that even if data is intercepted, it will not be readable without
the proper keys. Second, continuous monitoring and anomaly detection software can
identify suspicious activity before it reaches its full potential as an attack. Machine
learning (ML) and artificial intelligence (Al) are increasingly being used to analyse

vast amounts of grid data in real-time and flag deviations from normal patterns.
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Third, regular vulnerability scans and penetration testing can identify
vulnerabilities before the attackers discover and exploit them. These tests simulate
cyberattacks to test the resilience of grid networks and recommend fortification.
Regulatory guidelines also constitute an essential component in the protection of smart
grids. Governments and industry bodies must formulate stringent cybersecurity rules
that mandate regular audits, incident reporting, and compliance checks. Attackers are
constantly inventing new ways of attack, from zero-day exploits to Al-driven attacks,
and utilities must always be on the leading edge. Future quantum computing
advancements can make it even more difficult, as encryption methods used today may
become obsolete. But smart investment in cybersecurity infrastructure, workforce
training, and research can always counter these threats.

The transition to smart grids is irreversible, offering too many benefits to be
ignored. Yet, the cyber threats they introduce cannot be overlooked. One successful
attack would undermine public trust in smart grid technology and decelerate its
adoption. By prioritizing security at every level—from making devices to running the
grid - utilities can create resilient systems that can withstand cyberattacks while
promising a more efficient, more intelligent energy future. A great deal is at stake, but

with the right measures in place, the smart grid can be secure and innovative.
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ENERGY SOLUTIONS FOR DESIGNING SELF-SUSTAINING
UNIVERSITY CAMPUSES IN UKRAINE

Universities play an essential role in shaping future generations, and their
campuses should reflect the same commitment to sustainability that they impart to their
students. Sustainable energy solutions are pivotal in transforming university campuses
into self-sustaining ecosystems that efficiently manage energy needs, reduce carbon
emissions, and adapt to changing world challenges. By integrating renewable energy
technologies, optimizing energy consumption, and fostering a culture of sustainability,
educational institutions can promote environmental resilience.

Traditional university campuses are among the largest energy consumers,
relying heavily on fossil fuels for electricity, heating, and cooling. Laboratories,
dormitories, libraries, and sports facilities often demand high electricity. This
dependence accelerates climate change, exposes institutions to fluctuating energy
prices, and creates vulnerabilities in regions with unreliable grids. Conflict zones and
economically fragile areas face additional strains, where disruptions to energy supplies
directly affect education and research.

Ukraine’s energy landscape faces significant challenges, marked by a 35%
reliance on imported fossil fuels (as of early 2024), geopolitical vulnerabilities
threatening energy security, and escalating costs that saw a 20% rise in 2023. Yet,
amidst these pressures, a need for designing self-sustaining university campuses
powered by renewable energy and driven by efficiency emerges. This transition aligns
with the government’s ambitious goal of 25% renewable energy by 2035 and offers a

pathway to greater resilience, economic savings, and a reduced carbon footprint.
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The case for energy independence on university campuses is compelling. With
an average campus emitting 15,000 tonnes of carbon dioxide (CO2) annually, shifting
towards cleaner energy is a crucial step in environmental stewardship. Moreover, self-
sufficiency enhances energy resilience, shielding institutions from the uncertainties of
external supply. These innovative campuses can also serve as powerful magnets for
talent, showcasing cutting-edge energy solutions. Economically, the transition
promises significant returns, with expected energy expense reductions of 15-20%.

Ukraine boasts substantial renewable energy potential that is waiting to be
harnessed. The sun-drenched southern regions offer an average solar irradiation of
4.2 kWh/m?/day, making solar photovoltaic (PV) a prime candidate for integration.
Wind power thrives along the coasts and open plains, providing another robust, clean
energy source. The nation’s strong agricultural sector presents opportunities for
biomass utilisation through waste and energy crops, while select regions hold
geothermal potential for heating and cooling.

Integrating solar PV is a tangible and increasingly cost-effective solution.
Rooftop installations, exemplified by KhPI University’s 500 kW array, and innovative
solar carports can significantly offset campus electricity needs, potentially covering
30-40% with installation costs averaging £0.70-£0.90 per watt. For rural campuses,
small-scale wind turbines offer a valuable distributed energy resource, and combining
solar and wind in hybrid systems enhances reliability. Careful planning and mitigation
strategies can address potential noise and visual impacts.

Biomass heating and Combined Heat and Power (CHP) systems present another
promising avenue. As demonstrated by Lviv National Agrarian University, utilising
agricultural waste for heating can slash heating costs by up to 50%. CHP systems
further enhance efficiency by simultaneously generating heat and electricity.

Beyond renewable energy generation, a joint effort towards energy efficiency is
crucial. Implementing robust insulation and retrofitting existing buildings can yield 20-

30% reductions in heating and cooling demands. Smart building management systems
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can optimize energy use, while transitioning to LED lighting offers dramatic energy
savings of up to 75%.

Global examples underscore the viability and benefits of this transition.
Universities in the UK and Germany have successfully integrated renewables, while
Danish campuses lead in energy efficiency. The Masdar Institute in the UAE
showcases the potential for net-zero energy campuses. A key lesson from these
successes is the vital role of community engagement.

In conclusion, the path towards self-sustaining university campuses offers
Ukraine a resilient and environmentally sound energy future. Realizing this vision
requires supportive policies and strategic investments to accelerate the adoption of
renewable energy and energy efficiency measures. By embracing innovation and
fostering broad collaboration, Ukrainian universities can pave the way for a greener
future, yielding significant environmental and economic benefits for both the

institutions and the nation as a whole.
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GRAVITY POWERED ENERGY GENERATORS AND STORAGES

Due to the high energy needs, a lot of attention is paid to the use of alternative
energy sources and the possibility of its storage. Due to the instability of renewable
sources, it 1s important to ensure the possibility of accumulating excess electricity for
further use in times of increased demand. Energy storage technologies play a key role
in ensuring the reliability of energy systems, contributing to the stable operation of the
network and creating conditions for the large-scale implementation of green energy.

Storage i1s a key element in ensuring the stability and efficiency of electricity
grids, which is very important in the context of the growing share of renewable energy
sources. Among the main energy storage technologies, the following can be
distinguished:

 Lithium-ion batteries: These systems provide high energy density and fast
response, which makes them suitable for balancing power systems. For example, Tesla
is implementing projects using Megapack in Japan (548 MWh), Belgium (200 MWh)
and the United Kingdom (15 MWh), demonstrating large-scale and efficient projects
using this technology.

» Gravity energy storage systems: Technologies that use the energy of lifted
loads have the ability to store energy for a long time. Energy Vault has implemented a
25 MW commercial EVx system in China and is developing a hybrid system in Italy,
combining gravity storage with lithium-ion batteries to increase grid flexibility.

Gravity generators are an innovative type of energy systems that use the potential
energy of massive objects to generate electricity. Their principle of operation is to

convert the energy of the gravitational fall of a load into a torque, which, in turn, drives
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an electric generator. In the “charging” state, the system accumulates energy by lifting
the load using an external power source, and in the “discharging” mode, it converts the
reverse motion into mechanical and electrical energy. It is precisely because of its high
energy efficiency that this technology can easily replace the battery energy storage
systems we are used to. Their main advantages are environmental safety and durability,
which have an important impact on the environment. As mentioned earlier, outdated
mines and industrial facilities can be used for such structures.

It is extremely important to use energy conservation methods for its productive
use. First of all, storage installations allow to balance fluctuations in energy production
and use. In addition, systems of this type affect the optimization of the load on the
network. The biggest advantage is a high level of energy efficiency. An important
advantage is also an increase in energy efficiency, since energy storage systems are
aimed at minimizing energy costs associated with forced shutdown of generators or
excess energy. In addition to the advantages of the technical type, energy storage
technologies play an important role in the decarbonization of the energy sector. It is
the development and implementation of energy storage systems that is a determining
factor in the formation of a long-term, flexible and environmentally sustainable system
of energy storage and use.

For Ukraine, in the context of post-war reconstruction, the implementation of
such technologies for energy conservation will be incredibly relevant. The use of
obsolete mines to create gravity batteries can be an effective solution for Ukraine, given
the presence of a large number of abandoned coal mines. The implementation of such
a strategy will contribute to the effective conservation of excess energy, which will
affect the creation of a stable energy system for critical infrastructure.

Summarizing all the information presented in this report, we can confidently
state that energy conservation is an extremely important factor in the development of
modern infrastructure, paying attention to the transition to renewable energy sources.
They can ensure both efficiency and stability of the energy system. It is worth paying

attention to gravitational storage systems, which will be easy to implement in Ukraine,
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due to the large number of abandoned mines. This introduction into our energy system
will bring stability and proper energy distribution. In the future, critical infrastructure
will always be provided with electricity, due to its reserves. Storage technologies can

form a sustainable energy system that will meet needs and standards.
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WIRELESS POWER TRANSFER FOR SMART HOMES AND
INDUSTRIAL AUTOMATION

The rapid rate at which smart technologies change requires high power transfer
efficiency solutions, so Wireless Power Transfer (WPT) is a revolutionary technology.
Without physical connectors, WPT offers enhanced convenience, safety, and
automation, changing residential and industrial environments and enabling innovative
device connection and system configurations. This article explores WPT's use in smart
homes and industrial automation, examining its basic principles, current
implementations, advantages, and the barriers to widespread adoption.

WPT transmits electrical power wirelessly using various electromagnetic
methods. Like current wireless telephone charging, electromagnetic induction employs
coils to establish a magnetic field for energy transmission nearby. While efficient for
small electronics, it faces limitations in range and alignment sensitivity. Resonant
magnetic coupling enhances this by matching transmitter and receiver resonant
frequencies, enabling more efficient power transfer over greater distances. Far-field
techniques, employing radio frequency (RF) or microwave transmission for longer

ranges, suffer from reduced efficiency due to energy dispersion. Each method presents
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unique trade-offs between transmission distance, power capacity, and efficiency,
crucial considerations for application-specific WPT system design.

WPT is emerging in smart home environments. As an extension to daily wireless
charging plates, the technology is being pushed further toward powering combined
systems and entire devices. Next-generation kitchens may have WPT-infused
countertops that wirelessly charge blenders, coffee machines, and induction cooktops,
adding convenience and elegance. Similarly, home furniture businesses are integrating
WPT coils to simultaneously charge several devices, saving space. WPT for home
lighting facilitates wire-free LED installations, encouraging creative lighting designs
and simplified installations. Wireless charging points can be utilized independently by
home automation systems, such as robot vacuum cleaners and smart assistants. But to
obtain these applications takes overcoming technological barriers like creating more
alignment-resistant systems, improving efficiency across various distances, and being
universally compatible.

Industrial environments provide tremendous opportunities and challenges in the
application of WPT. With the age of Industry 4.0 and smart factory, WPT can replace
maintenance-power consuming power cables and batteries for sensors, actuators, and
mobile robots. Industrial IoT sensors, especially condition monitoring sensors in
inaccessible locations, can be significantly improved by constant operation by WPT
without battery replacement and cabling. AMRs can be operated continuously with
wireless charging stations placed strategically, enhancing productivity with less
downtime. Moreover, WPT facilitates deployment in hostile environments that are not
compatible with traditional power solutions. However, industrial applications must
address major technological challenges such as electromagnetic interference caused by
equipment, power loss in metal-rich environments, and the need for high-power WPT
systems for heavy loads. In addition, stringent safety and reliability requirements,
above consumer-grade, must be attained.

Future R&D are the solution to overcome current WPT limitations and extend

its applications. Dynamic electric vehicle charging would enable continuous usage, and
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RF-based wireless power transmission would enable room-wide wireless power
transfer. Technologies for more efficient power conversion and adaptive tuning will
drastically increase power transfer efficiency regardless of distance and alignment
differences. However, for this potential to be attained, technology should evolve, and
safety standards and regulations should be formulated in an all-encompassing manner.
The economic benefits of mass production and technological maturity will determine
extensive adoption in consumer and industrial markets.

As society evolves towards more networked and automated environments, WPT
is poised to influence the future significantly. By freeing designers from the constraints
of wired power, WPT enables innovative product designs, system architectures, and
energy paradigms. While efficiency, standardisation, and implementation cost issues
remain unresolved, advantages for smart homes and industrial automation make WPT
a promising technology. When the technology matures and systems are optimized to
the best of their capabilities, we can expect living and working areas where energy is
as present as air, remaking the basic interface with electrical power and devices it
enables.

The mass adoption of WPT will call for a joint effort by manufacturers,
producers, and researchers, but the benefits are more than worthwhile. In the home,
WPT ensures unparalleled design freedom and convenience, and commercial
applications are apt to enjoy increased reliability, reduced maintenance costs, and
enhanced efficiency. With the continuing development of such technologies,
intersection with other future trends, such as energy harvesting and smart grid
integration, could lead to comprehensive wireless power ecosystems, redesigning the
map of power delivery in personal and public spaces. The future of wireless power isn't
just cordlessness; it's about power for a generation of completely standalone smart

devices and systems.
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UKRAINE’S SHIFT TOWARDS A LOW-CARBON ENERGY SYSTEM

Decarbonisation of the energy sector in Ukraine is a difficult but unavoidable
transition in accordance with global efforts to contain climate change, while ensuring
energy security and economic stability. As a country with a historically coal-based
energy system and high reliance on imported fossil fuels, Ukraine faces challenges and
opportunities for a transition towards a cleaner energy future. The decarbonisation
trajectory is determined by national policy decisions, international cooperation,
technological innovation, and geopolitics.

Ukraine has been historically dependent on nuclear energy, gas, and coal for
power generation. Even though nuclear power is utilized for the production of low-
carbon electricity, power plants based on coal remain a significant source of carbon
emissions. Detoxifying Ukraine from coal is not merely an environmental priority but
also an economic and social necessity because a large part of the nation relies on coal
mining as a means of livelihood. Phasing coal gradually out to give way to renewable
energy sources would mean colossal investment in infrastructure, retraining the

workforce, and regional development initiatives for equitable transition.
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Ukraine has, in recent years, been supportive of the development of renewable
energy. Wind power, solar energy, and biomass power have developed very large scale,
with various policy incentives such as feed-in tariffs and auctions for renewable power
plants. However, with these developments, renewables are still quite a small part of the
country’s total electricity production. More can be done to scale up the installations of
clean energy technologies, enhance grid resilience, and improve energy storage
capacity in order to make a grid powered by renewables reliable.

Energy efficiency is a second pillar of decarbonisation in Ukraine. Many
buildings, factories, and industrial units are fitted with old technologies that consume
excessive amounts of energy. Switching to energy-efficient technologies, such as
heating system modernisation and insulation improvements within residential and
commercial real estate, will lower total energy demand. Industrial processes also can
be improved by initiating low-carbon technologies, thereby making manufacturing
industries more environmentally friendly at the expense of reduced emissions.

International partnership matters in Ukraine’s decarbonization. The European
Union has been a major source of support for energy reforming, through technical
assistance, funding, and connection to larger European energy systems. Strengthening
ties with EU energy policy and adherence to international climate commitments
enhance the attractiveness of Ukraine to investment and access to clean technologies
needed for the transition. International organizations and financial institutions also
provide channels for financing major renewable energy projects.

Geopolitical factors play a significant role in the energy transition of Ukraine.
The country has long relied on the importation of natural gas, dominated by Russian
energy supplies, which has been economically and security-challenging.
Diversification of the sources of energy and development of indigenous energy
production from renewable sources increase Ukraine’s energy autonomy and resistance
to external pressures. The ongoing war has even more emphasized the need to develop
an autonomous, sustainable energy sector capable of sustaining recovery and long-term

economic stability.
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Decarbonization of Ukraine’s transport sector is another key part of the
transition. While most of the focus has been on power generation, reductions in
emissions from transport will be key to delivering climate targets. Charging points for
electric vehicles, public transport incentivization, and promotion of sustainable urban
transport can significantly reduce emissions from road transport. Green hydrogen and
biofuel investments can also support reducing fossil fuel reliance.

The role of technology and innovation in Ukraine’s decarbonisation can never
be overstressed. Advances in battery storage, digital energy management systems, and
smart grid technology enhance efficiency while facilitating the grid integration of
renewables. Leveraging digitalisation to manage energy consumption patterns,
optimize production, and forecast demand will guarantee system reliability with
reduced emissions. Encouraging research and development in clean technology will
ensure that Ukraine becomes competitive in the global green economy.

Public awareness and education play a significant role in successful energy
transformation. Encouraging energy-saving behaviour, developing a sustainability
culture, and public participation in decision-making can accelerate decarbonisation
measures. Government policies should be supported by local-level measures and
consumer activity to provide sustainable energy in the long term.

While it has been a battle, Ukraine possesses a one-time opportunity to transform
its energy sector into a model of resilience and sustainability. By adopting sound policy
frameworks, global cooperation, technological innovation, and social mobilization, the
country can achieve significant carbon emission reductions as well as sustain economic
growth. By prioritizing the growth of renewable energy, improving the efficiency of
energy use, improving infrastructure, and embracing clean technologies, Ukraine can
bring in a greener future and contribute to global efforts towards mitigating climate

change.
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ENERGY EFFICIENCY AND SMART SOLUTIONS IN ELECTRICAL
ENGINEERING

To begin with, modern power systems face challenges in increasing efficiency
and reducing environmental impact. Innovative technologies, including smart grids,
automated energy management systems, and renewable energy sources significantly
enhance electricity usage efficiency [5].

This paper examines modern approaches to improving energy efficiency in
electrical engineering. Special attention is given to the use of smart technologies for
optimizing energy consumption and reducing losses [4]. The analysis of recent trends
and their impact on industry development is provided along with prospects for future
research [3].

The most popular smart technologies in electrical engineering include:

1. Smart Grids

Smart grids enable efficient electricity distribution by minimizing losses through
intelligent monitoring and control [2].

2. Energy-Efficient Devices
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Modern energy-efticient devices such as variable frequency drives, LED lighting
and energy-saving converters significantly reduce power consumption [4].

3. Renewable Energy Sources

Integrating renewable energy sources such as solar and wind power plants
reduce dependency on fossil fuels [5].

4. Automated Control Systems

Automated energy management systems minimize electricity losses and enhance
distribution efficiency through real-time monitoring and predictive algorithms [1]. The
adoption of energy-efficient technologies such as IoT-based monitoring (Internet of
Things) and Al-driven optimization reduces consumption, improves grid stability and
prevents overloads [2].

Additionally, integrating renewable energy sources helps lower environmental
impact by reducing dependence on fossil fuels and cutting greenhouse gas emissions.

Making conclusions, it i1s necessary to highlight that these smart solutions

contribute to a more sustainable, reliable and eco-friendly energy system [3].
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ENERGY EFFICIENCY IN THE RESIDENTIAL SECTOR: CURRENT
TECHNOLOGIES AND PROSPECTS

In times of martial law, the issue of energy efficiency is of particular importance.
Apart from direct destruction, military conflicts pose additional challenges to the
country's energy system, economy and infrastructure. Ensuring a stable supply of
energy becomes critical for military needs, as well as for maintaining the livelithoods
of the civilian population and preserving economic stability. Therefore, the
implementation of energy efficiency measures that allow for more rational use of
energy resources is not only economically feasible, but also strategically important
(ITopoBchkuii, 2024).

In today’s world, energy efficiency is one of the key components of sustainable
development. Most developed countries have already made significant progress in this
area, and for some of them it was a matter of economic survival. Ukraine, which 1s
currently facing numerous challenges in the energy sector, can learn valuable lessons
from other countries. We have analysed some of them: Germany, Denmark, Finland
and Japan.

Germany is a leader in energy efficiency and the implementation of Energy
Management Systems (EnMS) through a comprehensive approach that includes
legislative initiatives, financial incentives and educational programs. The country has
financial incentives for the implementation of EMSs in industry through tax reductions
on EMS investments; in the residential and public sector, they have a system of energy
efficiency certificates for buildings that stimulates the modernization of old housing
stock and the construction of new energy efficient buildings. The government provides

additional incentives for financing energy efficiency and energy substitution projects
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through soft loans and grants (covering partial loans) for both energy efficiency and
renewable energy.

Denmark is one of the countries for which the implementation of energy
efficiency measures was a matter of survival after the oil crisis in the 1970s. The fatal
shortage of energy resources and funds for them in the context of almost 95%
dependence on oil imports led Denmark to maximise all possible energy efficiency
measures in the domestic and industrial sectors, and to reduce dependence on energy
imports, it created many renewable energy generation facilities, primarily wind farms,
and successfully reintegrated coal-fired thermal power plants into biomass. As a result,
the country has become one of the most energy-efficient in the world in 25 years,
transforming from being completely energy-dependent to completely energy-
independent and having more than 120% self-sufficiency in energy resources in the
late 90s and early 2000s. Currently, thanks to the implemented energy efficiency
measures, wind power, and biomass heat generation, the country almost fully meets its
energy needs, and the Danish energy system is integrated with the energy systems of
Sweden and Norway.

Finland is an example of successful implementation of high energy efficiency
standards in construction. Thanks to strict requirements for thermal insulation,
ventilation and energy conservation, new buildings in the country consume minimal
energy. The government also actively supports the modernisation of the existing
housing stock through financial incentives, a system of voluntary agreements with
businesses, and educational programmes for the public.

Japan i1s known for its innovative approaches to energy efficiency in the
industrial sector. The introduction of automation technologies, the use of energy-
efficient equipment and the optimisation of production processes have significantly
reduced energy consumption at enterprises and significantly increased generation
efficiency. For a country that is dependent on energy imports, it is energy efficient
technologies that have enabled it to become a top global economy and to be firmly in

the top three most energy efficient countries. Government programmes encourage
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businesses to invest in energy-efficient solutions through tax breaks and subsidies.
However, the most influential element is the cultural and behavioural development
element - the implementation of energy efficiency measures is a national priority at the
societal level. Businesses in Japan are most afraid of public pressure if they
inadvertently fail to meet their energy optimisation targets.

Due to the low energy efficiency of the economy, Ukraine spends an additional
USD 1 billion annually. Therefore, the implementation of energy-saving solutions is a
necessary component of the strategic development of our country. On a practical level,
energy efficiency is a component of the survival and development of businesses and
communities (Cremanenko, 2010).

Consequently, there is currently no possibility of large-scale financing of energy
saving projects in the residential sector of Ukrainian cities. It is necessary to support
investment projects for thermal modernisation of residential and public buildings on a
long-term basis at the legislative level with a transition to combined development
financing using external loans, budget support and investor funds.

Ukraine, which consumes more than 60-70% of imported energy resources in its
total balance sheet, is one of the most energy-dependent countries in Europe. This is
caused not only by the lack of resources but also by inefficient use of resources.
Therefore, addressing energy saving and energy efficiency is a top priority in the
context of the energy crisis in the country.

The introduction of renewable energy sources is a highly effective way to
improve the energy efficiency of residential buildings.

Thus, 1mproving the energy efficiency of residential buildings during
reconstruction is extremely important today. This will help to reduce the amount of
energy used and thus reduce costs (Bo3ntok, 2020). Improving energy efficiency will
significantly reduce the use of energy resources, which in turn reduces the need to
provide the same amount of energy resources, and therefore less greenhouse gas

emissions will be released into the atmosphere.
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ENERGY-EFFICIENT RECONSTRUCTION OF UKRAINE’S CIVIL
INFRASTRUCTURE: STRATEGIC PRIORITIES, CHALLENGES, AND
IMPLEMENTATION PATHWAYS

During the ongoing war context, Ukraine faces an unprecedented challenge:
rebuilding its destroyed infrastructure. However, this challenge also presents a unique
opportunity to embed energy efficiency as a core principle of reconstruction. Energy-
efficient rebuilding not only reduces energy consumption but also enhances economic
feasibility, environmental sustainability, and quality of life for citizens.

Ukraine continues to align its legislation with European Union directives. Key
legal instruments include:

. Law of Ukraine No. 3764-1X, which regulates the powers of state
authorities in the field of energy efficiency and establishes a clear hierarchy of

institutional responsibilities (Official Law Portal). [1]
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. Cabinet of Ministers Resolution No. 1228-r (29.12.2023), which outlines
a roadmap for implementing the “Energy Efficiency First” principle in residential and

public construction (Resolution Text). [2]

Furthermore, Ukraine’s decarbonization strategy toward 2050 envisions a
complete transformation of the building stock to Near-Zero Energy Building (NZEB)
standards by 2027.

NZEB standards (Near-zero Energy Buildings) imply:

. Superior insulation with thermal transmittance (U-value) below 0.15
W/m3K;

. Passive solar energy utilization;

. Mechanical ventilation with heat recovery systems;

. Integration of renewable energy sources (solar panels, heat pumps,
biomass).

Example: Newly constructed modular housing settlements in Irpin and
Borodianka have incorporated solar collectors and thermal pump systems, partially
applying NZEB principles.

Municipalities play a central role in implementing energy efficiency policy. The

introduction of Energy Management Systems (EMS) at the local level enables:

. Identification of high-energy-consuming assets;
. Real-time energy consumption monitoring;
. Targeted planning of reconstruction projects.

Case Study: The city of Slavutych is among the first in Ukraine to implement
EMS, achieving a 27% reduction in public building energy consumption over two
years.

Reconstruction requires significant financial resources. Key sources of funding
include:

. Ukraine’s Energy Efficiency Fund, which modernized the “Energy

Home” program in 2024 to support thermal modernization projects;
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. “Renewables for a Resilient Ukraine (R2U)” project in partnership with
Germany, focusing on equipping critical infrastructure with renewable energy; [3]

. EU Covenant of Mayors - East, supporting Ukrainian communities in
developing Sustainable Energy and Climate Action Plans (SECAPs).

Ukraine actively adapts best practices from EU countries:

. In Poland, large-scale thermal retrofitting programs are managed by

municipal energy agencies;

. In Germany, the state covers up to 40% of costs for upgrading buildings
to KfW energy standards;
. Lithuania operates a centralized digital system for energy monitoring in

public buildings, enabling real-time efficiency management.

Current barriers to energy-efficient reconstruction include:

. Low awareness among stakeholders and professionals;

. Lack of incentive mechanisms for developers;

. Insufficient coordination between national and local authorities;
. Deficit of trained personnel in energy-saving technologies.

Recommendations and a strategy for the development of energy-efficient
reconstruction must necessarily include:

. Expansion educational and training programs for architects, engineers,
and energy managers.

. Establishment financial incentives, such as tax benefits for developers
using renewable technologies.

. Enhancing project evaluation criteria to prioritize energy performance.

. Developing an integrated digital platform to monitor the effectiveness of
reconstruction measures.

. Incorporating energy efficiency requirements into national construction
norms and standards.

Making conclusions, energy-efficient reconstruction is not merely a technical

task, it 1s a strategic choice for Ukraine’s future. It enables resource savings, reduces
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energy dependency, mitigates climate impacts, and improves citizen wellbeing. A
holistic approach that integrates energy efficiency into all levels of policy and practice

is essential for Ukraine’s sustainable development and European integration.
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https://www.kmu.gov.ua/news/ukraina-ta-nimechchyna-zapuskaiut-spilnyi-proekt-z-osnashchennia-
obiektiv-krytychnoi-infrastruktury-vidnovliuvanymy-dzherelamy-enerhii
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Bupoonuumeo ma mexnonozii:

asmomamu3auisi ma iHHOBAUIUHI NIOX00U
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AUTOMATION OF LIME ROASTING IN A SHAFT KILN
USING MIC-51 MICROCONTROLLER

Automation of industrial processes can increase production effectiveness, reduce
costs and improve the quality of products. Lime roasting is one of such processes widely
used in industry, where high quality of the final product is of key importance. The use of
MIC-51 microcontroller allows to automate and optimize the roasting process in the shaft
kiln, reducing the human factor and increasing the stability of the equipment. There are
some characteristics of lime roasting in a shaft kiln. The shaft kiln is a vertical structure
in which limestone is subjected to thermal treatment, turning it into quicklime. Strict
temperature control and maintenance of optimum fuel and air flow rates are required to
achieve high-quality firing. Variations in these parameters directly affect the efficiency
and final quality of the product. A shaft kiln consists of a shaft, loading and unloading
devices and air producing apparatus. Limestone is loaded into the shaft kiln either
intermittently or continuously from the top. As the lime is unloaded, the material slides
downwards and flue gases flow towards the material [1].

By the nature of the processes occurring in the shaft kiln, three zones are
distinguished: heating, roasting and cooling. In the heating zone in the upper part of the
kiln with a temperature not exceeding 200°C limestone is dried, heated, and organic
impurities are burned out.

In the middle part of the kiln - in the firing zone, where the temperature reaches 900
- 1200 °C, there is a decomposition of CaCO3 and the emission of carbon dioxide. In the
lower part of the kiln, the cooling zone, the lime is cooled by air coming from below from

900 °C to 80 - 100 °C [1].
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The role of microcontroller MIC-51 is to control the technological processes, it was
proposed to take the MIC-51 microcontroller as a basis. MIC-51 is a specialized
microcontroller designed for controlling technological processes. Its features include
built-in functions for working with temperature sensors, power controllers and other
components, making it ideal for lime kiln automation [2].

The automation system based on the MIK-51 allows the following:

l. Control the temperature inside the shaft kiln with high accuracy using
thermocouples and infrared sensors;

2. Adjust air and fuel supply to maintain optimal combustion conditions;

3. Record and analyze data on temperature changes and fuel consumption to
improve process control;

4. React to parameter deviations in a timely manner, preventing overheating or

underheating of the material;

5. Benefits of firing automation;

6. Higher end product quality due to stable temperature control;

7. Reduction of fuel consumption due to optimization of resource supply;

8. Lower human factor influence on the firing process, which reduces the

probability of errors;

0. Safety: the automatic system reduces the risks associated with high-
temperature processes.

In conclusion it is necessary to state that the use of microcontroller MIC-51 for
automation of lime roasting in shaft kiln opens up opportunities for significant
improvement of production effectiveness and quality. Integration of such automation
systems meets modern industrial requirements and contributes to the sustainable

development of the enterprise.
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MULTIFRACTAL ANALYSIS OF THE INFLUENCE OF CHROMIUM-
NICKEL CAST IRON STRUCTURE ON ITS QUALITY CRITERIA

Relevance of the work. The industry makes extensive use of chromium-nickel
cast irons because they offer both hardness and wear resistance properties. The material
properties strongly rely on the microstructure arrangement of structural components
including matrix and carbide phases and their morphology and size distribution. The
traditional assessment techniques of metallography and hardness measurements show
limited accuracy because cast iron structures present inherent complexity and
heterogeneity [1]. The multifractal analysis with its statistical Renyi dimensions
spectrum shows better sensitivity and higher correlation coefficients than traditional
methods for mechanical property prediction [1, 2]. The research examines how
chromium-nickel cast iron microstructure affects its quality criteria through hardness
measurements using multifractal analysis while evaluating these findings against
conventional structural assessment techniques.

Materials and Methods. The material under examination represents highly
alloyed cast iron with total chromium content of about 3% and nickel content of
approximately 5%. Standard heat treatment procedures were applied to cast samples to
produce various microstructural outcomes. The analysis of samples through optical
metallography revealed metastable austenite or martensite matrices alongside
uniformly distributed carbides. The HRC scale measured rock hardness to serve as an

integral quality standard [3].
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The multifractal analysis started by converting digital microstructure images into
binary forms followed by carbide phase separation. The box-counting algorithm
operated at various scales to determine the multifractal dimension spectrum f(a) which
included singularity spectrums represented by a and fractal dimension distributions
given by f(a). The analysis computed three general fractal dimensions which included
the Hausdorff dimension Do and the informational dimension D: and the correlation
dimension D2. The analysis of traditional structures involved determining both carbide
volume proportions and their mean particle dimensions [4].

Results and Discussion. The metallographic analysis showed that higher
carbide content is associated with higher hardness values. The samples with martensitic
matrices and high chromium carbide content reached approximately 55 HRC while the
samples with austenitic matrices reached approximately 45 HRC. The traditional
quantitative parameters (e.g. carbide volume) only partially describe the complexity of
microstructural distribution [1].

The multifractal analysis gave more detailed information, showing higher fractal
dimension Do (~1.85 vs. ~1.65 in less hard samples) and broader f(a) spectra in harder
samples. The f(a) spectrum width Aa for harder samples (~0.45) indicated structural
heterogeneity compared to softer samples (~0.30). The fractal dimensions were found
to have a strong correlation with hardness values (r = 0.92) compared to traditional
carbide volume fractions (r = 0.75). Multifractal parameters were found to be more
sensitive to microstructural changes that affect hardness [2, 4]. The f(a) spectra analysis
showed that denser carbide clustering increased the overall hardness, which is in
accordance with the literature that shows correlations between fractal parameters and
macroscopic properties [5].

Conclusion. The multifractal analysis established quantitative correlations
between chromium-nickel cast iron microstructure parameters and hardness. The
hardness of the material increased with complex and heterogeneous microstructures
which had higher fractal dimensions and broader multifractal spectra. The multifractal

analysis showed benefits over traditional methods because it considered the spatial

79



1V Bceykpaincoka Inmepnem-xonghepenuyia cmyoenmis ma monooux 4eHux

«Science and innovations in the 21st century»

non-uniformity of phase distributions which resulted in better hardness prediction
accuracy. The results demonstrate that multifractal analysis should be used as a reliable
tool for structural and quantitative diagnostics and predicting cast iron performance

properties.
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DESIGN, OPERATION AND MAINTENANCE OF DRINKING WATER
TREATMENT FACILITIES

Water is a fundamental resource for sustaining life on the planet and providing
the population with high-quality drinking water is one of the most important tasks of
modern times. The increasing anthropogenic impact on water bodies, climate change
and growing demand for water resources emphasize the need for implementing

effective and reliable water treatment systems.
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Relevance of this topic is stipulated by the necessity to improve water treatment
technologies to meet the growing requirements for the quality and safety of drinking
water.

This paper covers the main stages of design, key technological processes of
purification, as well as the specifics of operation and technical maintenance of the
facilities.

1. Key Aspects of Design

- Source of Water Supply and Quality of Raw Water: The selection of the water
source and determination of the quality of raw water are crucial, as they influence the
choice of the purification technology scheme.

- Requirements for Purified Water: The design of treatment facilities must
comply with international and national standards for drinking water quality, including
adherence to regulations regarding the content of various pollutants.

- Economic and Environmental Factors: Design must consider the economic
efficiency of the facilities and their environmental safety to minimize environmental
impact.

- Purification Technology Scheme: The study examines the main stages of water
purification, such as pre-treatment, coagulation, flocculation, sedimentation, filtration
and disinfection. Each stage has its own characteristics and requirements for
implementation.

2. Operation and Maintenance

- Proper Operation: Adherence to technological operating regimes of treatment
facilities is essential for ensuring their effective and uninterrupted operation.

- Water Quality Control: Continuous monitoring of water quality at different
stages of purification allows for timely detection of deviations from standards and
taking corrective measures.

- Optimization of Technological Processes: Regular analysis of treatment facility
operation enables the optimization of technological processes, reducing energy

consumption and increasing purification efficiency.
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- Prevention of Emergency Situations: Developing monitoring and prevention
systems for emergency situations is crucial for ensuring uninterrupted operation of
treatment facilities.

- Waste Management: The study addresses the issue of managing waste
generated during water purification to minimize its environmental impact.

3. Innovative Technologies in Drinking Water Purification

- Membrane Technologies: Application of ultrafiltration, microfiltration,
nanofiltration and reverse osmosis to improve drinking water quality.

- Adsorption: Use of activated carbon and other adsorbent materials to remove
organic pollutants and micro-pollutants.

- Biological Methods: Application of biological filters and other biological
processes to remove organic substances and nitrogen.

- Prospective Technologies: Use of nanotechnology, electrochemical methods
and other innovative approaches for water purification.

Making conclusions, it is essential to highlight that proper design, operation and
maintenance of treatment facilities are critically important for providing the population
with high-quality drinking water. It is necessary to continuously improve water
purification technologies, optimize operating regimes and implement innovative
methods for controlling water quality. This will not only increase purification
efficiency but also reduce energy consumption and the environmental impact of water

treatment plants.
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AUTOMATED SYSTEM OF OPERATIONAL CONTROL OF
HEATING AND AIR CONDITIONING IN BUILDINGS

Human health and working capacity of a person are largely determined by the
conditions of the microclimate and air environment in the premises of residential,
administrative and public buildings.

The development of systems to ensure the necessary microclimate parameters is
a rather complex and responsible task, and comfortable and cozy conditions for a
person will completely depend on it. The problem today is the steady increase in energy
consumption by these systems due to the rise in the cost of non-renewable energy
sources and our task is to model the operation of systems to ensure the necessary
microclimate parameters, taking into account changes in the factors that affect it and
minimize the use of non-renewable energy sources [2].

The known modeling methods are approximate and have drawbacks that lead to
a decrease in accuracy and limit the scope of application. Therefore, one of the ways
to obtain effective thermal solutions is to model thermal processes with subsequent
analysis of the results.

It is proposed to model the thermal field in a room by an electric field in an
electrolytic bath, considering the current density to be analogous to the heat flux
density. The shorter the distance between the measurement points, the more accurately
the electric and, consequently, the thermal field is reproduced.

However, the method does not take into account all the factors that affect the
microclimate of the room. Modeling of radiant heat transfer by an electric field has

revealed a significant labor intensity of data entry and results acquisition [2].
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To reduce the error of modeling the thermal field in a room by the electrolytic
method, two measurement methods have been proposed: the compensation method and
a voltmeter with a potential input. The first method involves creating an external
potential difference that eliminates the influence of the voltmeter current, ensuring
accurate measurements. The second method uses a voltmeter with a high input
impedance, which minimizes current consumption and errors [1].

It has been experimentally established that the analog model allows us to study
radiant heat transfer without taking into account convection and heat transfer.
However, the method has disadvantages: the cumbersomeness of the model and
significant time spent on experiments, which makes it difficult to obtain results quickly
[4].

The development of controls for indoor climate control systems is becoming
increasingly difficult, as the organizational structure of such systems is becoming more
complex. With the advent of high-performance electronic computers and virtually
unlimited RAM, simulation modeling has become one of the most important tools for
analyzing the structure of complex processes and systems [3].

Investigations made by Ukrainian scientists gave the following definition of
simulation modeling: “Simulation modeling is the process of constructing a model of
a real system and setting up experiments on this model in order to understand the
behavior of the system. A model of a real system is a representation of a group of
objects or ideas in some form different from its actual embodiment” [1].

Specialized programs and regulatory materials are used in building design.
Design documentation is the primary simulation model that is supplemented in
construction and operation. It should include the information system that compares real
parameters with models, generates recommendations and improves them. Once
adapted, the system can be integrated into automated heating and air conditioning
control. It is also used to design similar buildings [2].

It is necessary to solve these problems. There are some ways of solving it:
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— to describe the behavior of the system (the influence of the microclimate
of the external environment, the geometric dimensions of the room, the thermal
characteristics of the building envelope, the location of the premises (relative to the
cardinal points) and many other factors that affect the microclimate inside the
building);

— build theories and hypotheses that can explain the observed behavior;

- use these theories to predict the future behavior of the system, i.e., those
factors that may be caused by changes in the system or changes in the way it operates
and to automate the system's management [1].

The proposed approach to solving the issues raised will allow us to identify the
points of interaction between various elements and factors that affect the microclimate
in the premises of buildings for various purposes. In future it is necessary to use the
method of simulation modeling to study changes in microclimate parameters in the
premises of buildings for various purposes when changing the factors that affect it. It
becomes possible to create a system of automatic control of technological processes of
heating and air conditioning of premises, which will be adapted to changes in factors

that affect the microclimate in the premises of buildings for various purposes.
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Apximexkmypa ma 0yOi6HUUMBO:

cCmanui po3eUmoK ma HOGIMHI Mmamepiaiu
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THE DEMOGRAGHY EFFECT OF MODERN CONSTRUCTION
TECHNOLOGIES OF A CITY DURING WARTIME ON THE EXAMPLE OF
FACADE FINISHING

Military actions on the territory of Ukraine have significantly affected the
population of the country, reducing it not only due to irreversible losses and risks to
life. Unfortunately, the population was forced to adapt to these conditions and
organizing a changed, but full life. One of the reasons for population outflow is the
declining attractiveness of certain areas that are aesthetics and modernity.

Surprisingly, the city of Dnipro has managed not only to maintain but possibly
even increase its population. Although official statistics are not currently published,
according to Population HUB, the population of Dnipro in 2025 is 984,423, while in
2022 it was 968,502. This happened at the expense of temporarely displaced people,
who according to the regional Military Administration is more than 450,000 in the
Dnipropetrovsk region. These people represent significant development potential for
the region, as they should create acceptable living conditions, which leads to
investment in housing and, as a result, into local infrastructure. However, the key
challenge is how to retain this additional population in the region, especially, despite
sharing similar cultural traits, they are free to choose safer places to live.

One of the key factors is the development of local infrastructure for the full

support and well-being of all population groups. In this abstracts, we are focusing on a
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relatively new and effective method of decorative facade finishing. In our time of
heightened energy-saving demands, facade finishing should be considered only in
combination with thermal insulation. This method is a further development of the
External Thermal Insulation Composite System (ETICS), which has proven to be
highly effective. The design and installation requirements for this technology are
thoroughly outlined in various DBNs and DSTUs (Ukrainian building standards). This
system has significant advantages over all existing methods of insulation and
improving building energy efficiency. The innovation lies in using special decorative
techniques that allow for much more appealing textures — resembling wood, stone,
brick, or concrete — instead of the well-known and now rather boring options such as

“bark beetle” or “pebble dash™ finishes.
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Why is this necessary and effective? It is indeed possible to decorate facades
using natural materials, but such systems have major drawbacks.

It is a well-known fact that wood finishes are not durable when used externally.
As a result, government standards do not allow its use for such purposes.

Stone finishing is possible. But durable stone cladding requires a thickness of at
least 20 mm, making it heavy and expensive. Although high-quality artificial stones
(like porcelain stoneware) exist, their installation requires a ventilated facade system,
which is less efficient and also costly.

Cavity wall construction may seem inexpensive, but only when using low-

durability ceramic brick. Using high-quality clinker brick significantly raises the cost.
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Moreover, achieving a pleasing aesthetic requires expensive adhesives that don’t cause
efflorescence. This system also faces a fundamental paradox — the greater the weight,
the more supporting elements are needed, which reduces insulation or weakens the
structure, both undesirable outcomes.

Concrete cladding obviously causes even more problems, such as those
mentioned above, due to the weight of the product.

Thus, the use of decorative facade finishing with effects of wood, stone, brick,
and concrete — based on classical ETICS — allows for a reliable, cost-effective, and
efficient solution. An additional advantage is the optimal application of this technology
in renovations where extra load on enclosing structures is undesirable.

Cost calculations and comparisons of various types of insulation and decorative
finishes also demonstrate the economic efficiency of this solution. Our calculations

demonstrate the following approximate costs per square meter of systems:

Cavity Ventilated |[Plaster
Type of Cladding Wood, Concrete Brickwork|[Facade  |Facade
(ETICS)

Cost per sq. m (UAH)|Not permitted by DBN|2700 2800 2500

Based on this, we can conclude that modern construction technologies for
facade finishing allow us to achieve a more attractive and modern building
appearance without increasing costs. In turn, this contributes to the city's

attractiveness for living and helps curb the population outflow.
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BACTERIAL SELF-HEALING CONCRETE

Cracks in concrete are a common problem that negatively affects the durability
and performance characteristics of building structures. Traditional repair methods often
require significant costs and do not always yield the desired result. Bacterial self-
healing is an innovative and environmentally friendly approach that utilizes
microorganisms to independently seal cracks, and helps to increase the stability and
extension of the service life of concrete structures [1].

This technology is based on the ability of certain bacteria, mainly from the
Bacillus and Sporosarcina genera, to perform biomineralization, specifically the
precipitation of calcium carbonate (CaCQOs). These bacteria are introduced into the
concrete mix, often in an encapsulated form for protection. When cracks are formed in
the concrete and water penetrates, the bacteria are activated. Utilizing nutrients, which
can be pre-mixed into the concrete or generated through the metabolism of
cementitious materials, they initiate biochemical reactions. These reactions lead to the
formation of carbonate ions (COs*>"), which then interact with calcium ions (Ca*")
present in the concrete to precipitate as calcite crystals, effectively filling and sealing
the cracks [2]. The primary metabolic pathways include ureolytic hydrolysis of urea
and microbially induced calcium carbonate precipitation (MICP) utilizing organic
acids.

Bacterial self-healing concrete offers numerous significant advantages, making
this technology promising for increasing the durability and sustainability of building

structures. One of the primary benefits is its capacity for autonomous self-healing: the
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process of crack repair occurs without the need for external intervention, which reduces
labor costs and operational expenses.

The environmental friendliness of this method is a significant advantage, as it
relies on natural biological processes and minimizes the environmental impact
compared to traditional repair technologies. Bacterial self-healing also increases the
durability of concrete structures by preventing the further development of cracks and
protecting reinforcement from corrosion, which significantly extends their service life.
This, in turn, reduces maintenance costs, as the need for regular inspections and repairs
decreases. The healing of cracks improves the waterproofing of concrete, preventing
the penetration of water and aggressive substances, which is especially important for
structures located in humid or aggressive environments. Furthermore, bacteria are able
to seal microcracks, which traditional repair compounds penetrate with difficultly [3].
Ultimately, this leads to an increase in the service life of concrete structures.

Research shows that bacterial self-healing is effective in healing cracks up to
several hundred micrometers wide [3]. Successful results have been obtained both in
laboratory conditions and in limited field tests on various concrete structures. The
effectiveness often depends on such factors as the type of bacteria used, the availability
of nutrients, the crack width and the environmental conditions. While laboratory results
are promising, ongoing research continues to explore and optimize the application of
bacterial self-healing in real-world construction scenarios to ensure consistent and
reliable performance across different conditions and larger structural elements.

Future research will focus on the following directions:

. Searching for more resistant and effective bacterial strains;
. Improving encapsulation methods;

. Optimizing the composition of concrete mixes;

. Combining with other self-healing technologies;

. Conducting large-scale tests and developing standards;

Bacterial self-healing concrete is an innovative and sustainable method that

contributes to increasing the lifespan and reliability of concrete structures [4]. Despite
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some limitations, active research and development are opening up the significant

opportunities for the application of this technology in the construction of the future.
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SUSTAINABLE AND ECO-FRENDLY CONSTRUCTION MATERIALS

The growing global focus on sustainability necessitates a critical re-evaluation
of traditional building practices and materials. Among the promising eco-friendly
alternatives, bamboo stands out as a rapidly renewable resource with a remarkable
combination of strength, versatility, and minimal environmental impact. Its rapid
growth cycle, coupled with its impressive physical properties, positions bamboo as a
significant contributor to a greener future for the construction industry. It is important
to explore the key benefits of bamboo as a sustainable building material, highlighting
its environmental advantages, structural capabilities, diverse applications, and the
potential for its wider adoption in contemporary construction.

Bamboo's rapid growth rate is a cornerstone of its sustainability. Many species

can achieve full maturity within three to five years, a stark contrast to the decades
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required for conventional timber. This quick regeneration ensures a continuous supply,
reducing pressure on forests and mitigating deforestation. Furthermore, bamboo
cultivation typically requires significantly less water and avoids the need for synthetic
pesticides and fertilizers, promoting healthier soil and ecosystems. Its ability to thrive
in diverse climates and even on degraded land further enhances its potential as a locally
sourced and environmentally sound material [1].

Beyond its renewability, bamboo possesses exceptional physical properties. Its
high tensile strength, comparable to some steel alloys, combined with its lightweight
nature and elasticity, makes it highly resistant to seismic activity and strong winds.
This strength-to-weight ratio allows for the construction of lighter structures, reducing
the need for extensive foundations and lowering transportation costs [2]. Bamboo also
exhibits considerable compressive strength, making it suitable for load-bearing
applications. Its inherent hollow structure provides natural insulation, contributing to
energy efficiency in buildings by reducing heat transfer.

The environmental advantages of utilizing bamboo extend beyond sustainable
harvesting. As a fast-growing plant, bamboo sequesters significant amounts of carbon
dioxide from the atmosphere, acting as a natural carbon sink and helping to combat
climate change. The embodied energy and carbon footprint associated with bamboo
production are considerably lower than those of energy-intensive materials like steel
and concrete. Minimal processing requirements and the generation of less waste further
contribute to its environmental appeal [3].

Making conclusions, bamboo's versatility allows for a wide array of applications
in construction, from structural elements like framing and scaffolding to finishing
materials such as flooring, wall panels, and roofing. Innovations in engineered bamboo
products, such as laminated bamboo lumber and bamboo composites, are expanding
its potential for use in modern, high-performance buildings. While challenges related
to standardization, durability (requiring proper treatment), and awareness still exist, the

growing recognition of bamboo's sustainable attributes and ongoing technological

93



1V Bceykpaincoka Inmepnem-xonghepenuyia cmyoenmis ma monooux 4eHux

«Science and innovations in the 21st century»

advancements are paving the way for its increased integration into the global

construction landscape.
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TRANSFORMATION OF ECONOMIC SECURITY IN THE
CONSTRUCTION SECTOR UNDER CONDITIONS OF DIGITAL
DEVELOPMENT

The transformation of economic security in the construction sector in the digital
era i1s a complex, multi-level process that affects every aspect of the industry—from
planning and project management to supply chains, labor, investment climate, and
regulatory compliance. As construction companies increasingly embrace digitalization,
their traditional approaches to economic security must evolve to address not only
conventional financial and operational risks, but also a wide array of digital
vulnerabilities, technological dependencies, and systemic shifts brought about by the
Fourth Industrial Revolution.

This digital shift is characterized by growing reliance on an ecosystem of

interconnected technologies, including Building Information Modeling (BIM), digital
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twins, cloud-based resource management systems, IoT-enabled construction
equipment, Al-driven project analytics, and blockchain-based contract verification.
These tools enhance operational efficiency by enabling predictive decision-making,
facilitating real-time collaboration, and automating resource allocation across diverse
and geographically dispersed projects. Real-time budget tracking, cost optimization,
logistics planning, equipment maintenance forecasting, and remote quality control are
all increasingly managed through digital platforms. As a result, the digitalization of
construction contributes to stronger economic performance, greater transparency, and
more accurate financial projections at both the project and organizational level.

However, these innovations bring with them a new generation of risks that
directly affect economic security. Cyberattacks, unauthorized data access,
manipulation of digital records, phishing schemes targeting financial departments,
ransomware attacks, and cloud service failures can all compromise operational
continuity and threaten the financial integrity of construction firms. For example, a
coordinated cyberattack on a cloud-based project management system could paralyze
multiple projects simultaneously, delay critical contract deadlines, and result in
significant financial penalties or legal liabilities. Additionally, the risk of intellectual
property theft—such as unauthorized access to proprietary blueprints or cost
databases—has become a pressing concern in an industry where competition is often
driven by innovation and design efficiency.

In this context, economic security in the construction industry increasingly
depends on a company’s cybersecurity posture and digital resilience. Firms must
implement multi-layered security architectures, perform regular vulnerability
assessments, ensure data backup and recovery protocols, and foster a culture of digital
risk awareness among employees. Integrating cybersecurity policies with broader
economic risk strategies allows firms to address both digital and financial threats in a
cohesive and proactive manner.

Moreover, digital transparency is fundamentally reshaping business competition

and investor behavior in the sector. With operational data becoming more accessible
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through open-source databases, project dashboards, and cloud reporting tools,
construction firms are under increasing pressure to ensure the accuracy, security, and
compliance of their financial and technical information. Transparency demands
accountability: any inconsistencies or data breaches can undermine investor
confidence, disrupt credit lines, and damage a company’s long-term market position.
In this regard, blockchain technology holds promise for improving trust, automating
contract execution, and enhancing the traceability of financial transactions across the
supply chain. While still emerging in construction, blockchain-based systems may soon
become an industry norm for managing payments, verifying supplier credentials, and
reducing the risk of fraud in large-scale, multi-party projects.

Another key element of this transformation involves the evolving nature of labor
and management competencies. Economic security is no longer the exclusive domain
of financial controllers or procurement officers—it now requires cross-functional
expertise that spans digital infrastructure, data analysis, and information security.
Project managers and site supervisors must be trained to identify digital threats, follow
cybersecurity protocols, and make economically informed decisions based on real-time
analytics. Digital literacy, therefore, is becoming a prerequisite for all levels of the
construction workforce. Moreover, organizations are increasingly investing in
upskilling programs and strategic HR planning to build internal capacity in digital risk
management.

At the macroeconomic level, governments and regulatory bodies are responding
to this digital evolution by updating national strategies to reflect the interconnected
nature of digital and economic risks. In Ukraine, for instance, the National
Cybersecurity Strategy emphasizes the protection of critical infrastructure—including
construction—as part of the broader economic security system. Internationally, the
harmonization of regulatory frameworks with EU digital safety standards, the
implementation of ISO/IEC 27000 family standards for information security
management, and participation in transnational cybersecurity alliances are critical steps

toward building economic resilience in the construction sector.
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Digital transformation also necessitates the development of adaptive and
resilient business models. Construction companies must not only digitalize their
operations but also reconfigure their organizational structures and risk management
frameworks to handle the volatility and complexity of a tech-driven marketplace. This
includes the diversification of suppliers to reduce dependency on single-source inputs,
the acquisition of digital risk insurance to protect against potential financial
disruptions, and strategic investments in modular and smart infrastructure capable of
adjusting to changing demands. Firms that integrate digital risk assessments into
financial planning processes, model cost scenarios using predictive analytics, and
leverage digital twins for lifecycle investment planning will be better positioned to
absorb shocks and maintain stability during times of economic or technological
upheaval.

Conclusions

The transformation of economic security in the construction sector under digital
development conditions necessitates a comprehensive, adaptive approach. Digital tools
can significantly enhance risk management and economic stability, but they also
require new safeguards and competencies. A coordinated effort between business,
government, and academia is key to ensuring that digitalization strengthens—not

undermines—the economic security of the construction industry.
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EXHIBITION CENTER IN DNIPRO CITY

An exhibition center is a specialized building or complex of buildings designed
to hold exhibitions, fairs, conferences, presentations and other public events. It plays
an important role in the development of the economy, science, culture and education,
providing a platform for exchanging experience, establishing business contacts and
popularizing achievements.

Typology of exhibition centers:

o International: designed to hold large-scale international exhibitions that
attract participants from all over the world.

o National: focused on holding national-scale exhibitions that demonstrate
the country's achievements in various industries.

o Regional: designed to hold regional-scale exhibitions that showcase the
achievements of the region.

o Local: focused on holding local exhibitions that showcase the
achievements of the city or district.

Exhibitions can be divided according to the specialization: Universal: designed

for holding exhibitions of various themes;_Specialized: focused on holding exhibitions
of a specific theme (for example, industrial, agricultural, art).

Exhibition classification:

o Regional exhibitions have a radius of action of up to 100 km, represent
one or more industries and are designed to demonstrate the capabilities of small

businesses.
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o Interregional exhibitions have the same structure, but a larger radius of
action and attract more businesses.

J National exhibitions are a kind of showcase of national industry, held in
the country or abroad with the aim of demonstrating nationally produced products and
stimulating their sales, and are of an inter-industry nature.

J International exhibitions are once where exhibitions from foreign
countries participate, and it should be at least 10-15% of the total number of
participants.

According to the areas of work, the exhibitions are distinguished: trade shows

where goods are sold or orders are received; informative exhibitions; exhibitions held
to develop communications and establish contacts.
Some types of innovation in transformation of premises.

1. Flexible and modular spaces - Modern exhibition centers and conference halls

are equipped with mobile partitions that allow you to change the configuration of the
room.

2. Robotic and intelligent systems - Sliding walls and ceilings, lifting stages and

screens, interactive panels to change the design and functionality of the walls.

3. Transforming furniture - Tables, chairs and racks that can be folded, changed

in height and transformed into other pieces of furniture. This allows you to quickly
adapt the space to specific tasks.

4. AR-VR solutions - Projection technologies allow you to change the visual

design of walls and ceilings without physical reconstruction. VR zones create
interactive expositions without the need to use physical equipment.

5. Environmentally friendly and energy efficient solutions - Recyclable materials

for partitions and walls. LED lighting with adjustable intensity. Smart ventilation and
heating systems that adapt to the number of people in the room.

Why does Ukraine need exhibition centers today?

99



1V Bceykpaincoka Inmepnem-xonghepenuyia cmyoenmis ma monooux 4eHux

«Science and innovations in the 21st century»

In today's conditions, exhibition centers in Ukraine play an important role in
supporting and developing various sectors of the economy, as well as in promoting
international cooperation. Here are some key aspects:

1. Economic development: trade promotion — a platform for meeting investors,

business partners, etc. to conclude agreements and expand the market; investment
attraction — demonstration of Ukrainian enterprises to attract foreign investors; support
for small and medium-sized businesses — presentation of products and services; fourism
development — international exhibitions - increase in tourists.

2. International cooperation: demonstration of Ukraine's achievements in

various industries; exchange of experience — between Ukrainian and foreign
specialists; establishment of business contacts — a meeting place for business
representatives from different countries.

3. Science and education: popularization of science; educational events;

demonstration of innovations — latest developments and technologies.

4. Culture and art: holding cultural events — art exhibitions, concerts, festivals,
etc.; popularization of Ukrainian culture

Conclussion: As research shows, exhibition centres in Ukraine remain an
important element of infrastructure, contributing to the development of the economy,
culture and international cooperation, especially in the context of European integration

and post-war reconstruction.
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ENSURING THE SAFETY OF BUILDINGS AND STRUCTURES
CONSIDERING THE CONSEQUENCES OF FIRES AND EXPLOSIONS

Ensuring the safety of buildings and structures in the face of fire and explosion
risks requires an integrated approach that combines careful design, adherence to
regulatory standards, rigorous testing of materials, and the implementation of robust
operational procedures. Fires and explosions pose unique challenges: fires can develop
gradually or suddenly depending on fuel sources, and explosions often have immediate,
high-impact consequences that can compromise the integrity of even well-designed
structures.

A critical step in addressing these risks is comprehensive risk assessment, which
involves identifying possible ignition sources, flammable materials, and potential
explosion scenarios. Engineers and safety specialists typically classify hazards based
on their likelihood (probability) and severity (potential damage and casualties). This
enables the development of a structured plan that targets the most significant threats.
In many countries, including Ukraine, this process is guided by a combination of local
regulations and international standards, such as the Eurocodes (e.g., EN 1991-1-2 for
fire and EN 1991-1-7 for accidental actions including explosions), which provide
principles for designing structures to withstand extreme conditions. Structural fire
protection is one of the major pillars of building safety. It includes:

1. Passive fire protection—elements embedded in the building’s structure,
such as fire-resistant walls, ceilings, and floors, along with intumescent coatings and
fireproofing materials that slow the spread of fire and reduce the rate at which structural

members heat up.

101



1V Bceykpaincoka Inmepnem-xonghepenuyia cmyoenmis ma monooux 4eHux

«Science and innovations in the 21st century»

2. Active fire protection—systems designed to detect and combat fires in
their early stages, including automatic sprinklers, fire extinguishers, and alarm systems
that facilitate a timely evacuation. These systems, coupled with robust
compartmentalization (fire barriers that section off the building), can drastically reduce
the risk of a single fire spreading throughout the entire facility.

When evaluating explosion risks, engineers must consider both internal and
external sources:

. Internal explosions might stem from the accidental release of flammable
gases or dust clouds within confined spaces, causing sudden pressure surges that push
outward on structural elements.

. External explosions can result from industrial accidents, terrorist acts, or
explosions in nearby buildings or facilities, generating shock waves that travel through
open space before impacting the target structure.

Design strategies against explosions generally involve:

. Load-spreading and redundancy: By ensuring multiple load paths and
robust structural continuity, the building is less likely to suffer disproportionate
collapse from local damage.

. Energy absorption: Materials such as steel and reinforced concrete can be
detailed to undergo controlled plastic deformations, thereby absorbing some of the
energy from an explosion.

. Ventilation and pressure relief: Where feasible, “sacrificial” panels or
blow-out walls can be installed to direct explosive forces away from critical structural
elements.

In addition, modern construction practices often leverage computational
modeling to simulate fire and explosion scenarios under different conditions. Advanced
finite element analysis tools can predict temperature distribution, stress/strain behavior,
and structural damage, facilitating the optimization of protective measures.

Performance-based design methods allow engineers to propose innovative solutions
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that satisfy safety objectives while accommodating the architectural vision or
functional requirements of a building.

Operational measures are equally vital for maintaining safety across a building’s
lifespan. This entails:

. Routine inspections to check the integrity of fireproof coatings, corrosion
protection, and any damage from everyday use or minor incidents.

. Staft training and drills to ensure occupants can respond effectively to
alarms, use firefighting equipment appropriately, and follow evacuation routes under
stressful conditions.

. Continuous monitoring systems (sensors, alarms, and automated controls)
that detect anomalies in temperature, pressure, or structural vibrations, allowing for
rapid intervention.

Finally, emergency planning and post-incident evaluation play a crucial role in
mitigating the impact of fires and explosions. Properly established evacuation routes
and procedures can drastically reduce the risk of injury or death, and thorough
investigations of near-misses or actual incidents can yield vital lessons that refine
future safety measures. By combining advanced design techniques, adherence to
relevant codes, strategic material selection, and ongoing oversight, stakeholders can
significantly lower the probability of catastrophic failure, ensuring that buildings
remain resilient and occupants remain protected in extreme events.

Conclusions

Ensuring the safety of buildings and structures with regard to the risks of fires
and explosions demands a comprehensive approach, starting from the earliest stages of
design and continuing through competent operation. In Ukrainian practice, alongside
national standards, there is a growing emphasis on European norms (Eurocodes) and
international experience. Adhering to modern regulations, employing proven fire
protection technologies, and properly allocating resources for risk management can
substantially reduce the likelihood of catastrophic outcomes and enhance the resilience

of buildings under extreme conditions.
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CONCRETES WITH ACTIVE RECYCLED AGGREGATES

In the construction industry, concrete is one of the most common materials. Its
versatility, strength, and relative affordability have led to its widespread use in
infrastructure projects and civil construction. However, the high demand for concrete
leads to significant consumption of natural resources, particularly sand, gravel, and
crushed stone, which are the main components of aggregates. The extraction of these
natural aggregates is associated with a number of environmental problems, including
the depletion of natural resources, the destruction of ecosystems, and landscape
alteration.

In parallel with the growth of concrete production, the volume of construction

waste is increasing, which constitutes a significant portion of the total volume of solid
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waste sent to landfills. In response to these challenges, the concept of sustainable
construction is gaining increasing relevance. Sustainable construction involves the use
of materials and technologies that minimize the negative impact on the environment
throughout the entire life cycle of a building or structure.

Due to the large-scale destruction caused by the russian invasion, the problem
has significantly worsened. As of March 2025, the Ukrainian Register of Damaged and
Destroyed Property (URDDP), which records information about destroyed objects,
contained 231,000 residential buildings.

Unfortunately, the number of destroyed buildings is growing daily, and along
with it, the volume of generated construction waste is increasing. The problem of
disposal and recycling of these huge volumes is one of the serious challenges for the
future reconstruction of Ukraine.

Recycled construction waste, such as concrete, brick, ceramics, and glass, is a
source of recycled aggregates [1]. However, without proper sorting and processing,
their quality is usually inferior to primary natural counterparts, which limits their scope
of application [2]. An evolutionary step towards expanding the scope of application
and improving the quality characteristics of the final product was the rethinking of the
role of aggregates — from passive inertness to active participation. New
generation recycled aggregates, called “active” aggregates, not only fill the concrete
matrix but also enter into chemical and physical reactions within it. Their activity is
mainly due to hydration processes and pozzolanic reactions.

Some recycled materials, such as finely ground waste glass, exhibit pozzolanic
properties. Pozzolans react with calcium hydroxide, a byproduct of cement hydration,
forming additional cementitious compounds (calcium silicate hydrate or C-S-H),
which helps to increase the strength and durability of concrete [3].

The presence of active recycled aggregates, especially recycled concrete
aggregate (RCA) with adhered mortar, can affect the microstructure of the cement
stone and the interfacial transition zone (ITZ) between the aggregate and the mortar.

The ITZ in concretes with RCA 1s often weaker and more porous due to the old mortar
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[2]. However, internal curing and pozzolanic activity can contribute to the densification
and strengthening of this zone.

The high water absorption of recycled aggregates, which was previously seen as
an obstacle to convenient placement, opens up the possibility of providing internal
curing of concrete. This emphasizes the importance of careful analysis of the water
absorption and desorption characteristics of a specific recycled aggregate when
designing a concrete mix. The use of pozzolanic recycled aggregates is not only an
environmentally friendly solution for waste disposal but also a promising way to
improve the performance properties of concrete. For the full realization of their
pozzolanic potential, processing technologies, particularly fine grinding, are crucial.
Given the critical role of the ITZ in the formation of the quality characteristics of
concrete, further research should focus on its optimization in concretes with active
recycled aggregates (through pre-treatment or the use of active admixtures), which is
extremely important for the wider implementation of these materials in building
structures.

CONCLUSIONS

The use of active recycled aggregates has significant environmental and
economic benefits but is associated with certain technical challenges. A careful
approach to the selection, processing, and application of these materials is key to their

successful use in the construction industry.
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UNMANNED AERIAL VEHICLES IN LAND SURVEYING

Unmanned aerial vehicles (UAVs) or drones have now become an essential
component of surveying as they can capture accurate and instant aerial photographs.
Sophisticated drones possess high-resolution cameras and laser scanners that allow
them to create three-dimensional models of landscapes, scan extensive areas and
monitor buildings and structures. Among the main advantages of drone technology in
geodesy is that they can reach remote, hard-to-reach areas, such as mountain or forest
areas, where traditional measurement methods are limited. Drones avoid endangering
employees as they never have to be in perilous or out-of-reach locations.

Using UAVs in surveying enhances the capabilities of surveyors and simplifies
their activities. They are used for:

1. Aerial Photogrammetry and Mapping. Equipped with high-resolution cameras
and LiDAR sensors, UAVs can capture high-resolution images that are processed into
orthophotos, 3D terrain models, and digital elevation models. Compared to traditional
ground surveys, UAV-based photogrammetry saves significant time and cost of data
acquisition with high accuracy.

2. Monitoring Land and Infrastructure. Drones are widely used for infrastructure
object and road network monitoring as well as monitoring construction. They provide
frequent and accurate reports about land development, allowing engineers and urban
planners to make decisions.

3. Land Management and Precision Agriculture. Multispectral and thermal

sensors aid in the monitoring of soil health, vegetation density, and water distribution.
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Environment specialists and farmers utilize this to optimize land usage and increase
yield.

4. Environmental Monitoring and Disaster Assessment. UAVs help in damage
estimation following a calamity by swiftly surveying and providing accurate geospatial
data.

A UAV for geodetic surveying should have a number of characteristics:

— a powerful battery that will allow the UAV to stay in the air for a long
time without the need to recharge;

— a camera with good resolution and good signal transmission power, as the
drone must climb to a given height and remain controllable;

= the ability to perform thermal imaging of an object is an extremely handy
feature, especially useful when checking roofs or industrial buildings;

— introduction of laser scanners that can detect objects hidden by dense
vegetation.

Compared to traditional geodetic surveys, surveys carried out based on UAVs
have many advantages, including efficiency, cost-effectiveness, safety, high-resolution
information. Day by day, the use of UAVs in geodesy will increase even more, helping

even more with land surveying and environmental monitoring.
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LES BATIMENTS BIOPOSITIFS ET LEURS PERSPECTIVES DANS
LA RECONSTRUCTION DES VILLES UKRAINIENNES

La tendance a créer des logements écologiques et confortables est apparue des
les années 1970. A la suite de la crise pétroliere de 1973, les sociétés occidentales,
notamment aux Etats-Unis et en Europe, se sont tournées vers des sources d’énergie
alternatives, favorisant ainsi 1’éveil d’une conscience écologique. Cette évolution a
marque I’émergence des premieres caractéristiques de 1’architecture biopositive dans
le secteur du batiment. Par la suite, la croissance de I’industrialisation et de
I’urbanisation a entrainé des changements climatiques constants, aboutissant
aujourd’hui a une crise écologique mondiale. En réponse a cela, les architectes
contemporains privilégient de plus en plus la construction de batiments écologiques
afin de limiter I’impact environnemental du secteur.

Comparés aux batiments résidentiels classiques, les batiments biopositifs
présentent de nombreuses différences, bien qu’ils partagent certains principes
fondamentaux, tels que I’ensoleillement naturel et la ventilation. L’orientation optimale
du batiment est essentielle pour maximiser I’entrée de lumiere et d’air frais, réduisant
ainsi la dépendance a I’¢clairage artificiel et a la climatisation.

Une attention particuliere est accordée a 'utilisation de matériaux organiques,
exempts de substances toxiques, garantissant ainsi un environnement sain. L’un des
avantages majeurs de ’architecture biopositive réside dans son usage efficace des

ressources naturelles : intégration de panneaux solaires dans les toits et les facades,
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collecte des eaux de pluie pour I’irrigation des toits et des facades végétalisés, et
1solation thermique par des poches de terre.

Le principe fondamental de la biopositivité repose sur la préservation du paysage
naturel et la réduction au minimum de I’empreinte humaine sur 1’écosysteme. Ces
constructions améliorent la qualit¢ de vie et constituent une clé pour résoudre de
nombreux problemes environnementaux. Elles agissent comme des purificateurs d’air,
ont un effet positif sur la thermorégulation de la ville, c’est-a-dire qu’elles empéchent
I’apparition d’ilots de chaleur, et réduisent le stress des habitants grace au contact
constant avec la nature.

Aujourd’hui, DParchitecture verte est en pleine expansion en Europe, en
Scandinavie, en Amerique et en Australie. En Ukraine, les batiments biopositifs ne sont
pas encore largement répandus, mais certains projets réalisés a Kiev et a Kharkiv
répondent déja aux standards écologiques internationaux.

A la suite de I’invasion & grande échelle de I’'Ukraine, les statistiques de 2024
indiquent que 340 000 batiments ont été détruits, dont 250 000 résidentiels. Certaines
villes ont été completement rasees, et la qualit¢ de I’air se détériore en raison des
incendies et de 1'utilisation massive d’armements. La guerre a laissé des séquelles
profondes, tant psychologiques que physiques, sur la population. Les architectes ont
désormais pour mission de reconstruire un habitat non seulement fonctionnel, mais
aussi porteur de bien-étre moral. A cet égard, I’architecture biopositive constitue une
réponse idéale.

Les urbanistes ukrainiens développent également le concept de quartiers et de
villes €cologiques. En ét¢ 2024, certaines régions du sud de 1’Ukraine ont enregistré
des temperatures record de 39 a 41 °C. En raison du réchauffement climatique, les «
jungles de béton » deviennent des pieges thermiques pour les citadins. Les villes
¢cologiques, grace a leur végétation abondante et a la purification naturelle de Iair,
pourraient offrir un refuge pendant ces périodes de canicule extréme.

Conclusion. L’avenir de I’architecture biopositive est prometteur, non seulement

a I’étranger, mais aussi en Ukraine. Les maisons €cologiques représentent une tendance
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en forte croissance a 1’échelle mondiale. Avec 1’¢éveil de la conscience €cologique, les
villes du futur seront vertes plutot qu’hyper-industrielles. Pour le peuple ukrainien, qui
traverse actuellement une période difficile, 1’habitat biopositif pourra devenir un

véritable « havre de paix » et un outil de réhabilitation psychologique apres le conflit.
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IMPROVISED EDUCATIONAL ENVIRONMENTS: HOW
ARCHITECTURE HELPS TO LEARN DURING THE WAR

Actuality. Architecture is changing under the influence of time. Adaptation of
the environment, especially infrastructure, plays a fundamental role in people's lifes.
The relevance of architecture, its functionality helps to organize space better and has a
sense of security. In times of war, educational institutions should be safe places to be,
guaranteeing not only quality education, but also safety and convenience.

Aim. The aim of the research is to show how educational institutions have
changed and adapted over time to make learning process safer for children.

Outline of the main material. Educational institutions should be a lifesaver,
providing a space where children can be protected from threats. The Safe Schools

Declaration was opened for state endorsement in Oslo, Norway, in May 2015. It is a
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political commitment to better protect students, teachers, schools and universities
during armed conflict, to support the continuation of education during war, and to put
in place concrete measures to deter the military use of schools. Today, 120 States have
endorsed the Safe Schools Declaration. By endorsing the Declaration, States commit
to restoring access to safe education and to developing education systems that are
conflict-sensitive and promote respect between social or ethnic groups. The
Declaration is a framework for collaboration and exchange, and endorsing countries
meet on a regular basis to review implementation of the Declaration [1].

After the Second World War, cities needed a quick, modern approach to rebuild
big areas in a short amount of time; many people were homeless, services were
destroyed. The result was a rejection the several past styles, and creating a new feature,
which would be more relevant. The two photographs below illustrate how schools for
young children have evolved over the 60 years, with each one reflecting the typical
architecture of its era[3]. School design changed significantly. Post-war schools
required more space overall, as they had to accommodate more students and various
activities. These schools also needed individual spaces of different sizes and shapes for
different purposes, from quiet, clean tasks to noisier, messier ones. The design of these
schools was made adaptable to future changes, allowing flexibility in how spaces could

be used.
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Photo. 2. The school built in 1945-50s

In today’s context, during the full-scale invasion of Ukraine, the importance of
adaptable and resilient school design has become even more evident. These approaches
in creating engaging environments highlight how architecture responds to both societal
needs and external challenges.

According to the Ministry of Education and Science, over 200 schools have been
destroyed in Ukraine due to enemy strikes, and 1,600 have been damaged. As a result,
nearly 900,000 children have to study remotely. One of the examples of rebuilding and
rethinking the way of creating schools was proposed by IK-architects. Their projects
focused on renovating educational institutions in Kharkiv, and one of them is VILNA
school (Ph. 3),[4]. The modular system, which they made in this project, provides the
flexible and safe space, allowing modules joining each other, creating bigger blocks
for sports or recreational area, and smaller for administrative purposes. Not depending
on only one function of the building, it is possible to change or delete the blocks,

change the functions or the size of rooms.
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Photo. 3. The functional plan of the school

In July, the Ministry of Digital Transformation, the Ministry of Education and
Science, the NGO “Mariupol Reborn,” and Big City Lab signed an agreement to
develop a concept for the architectural transformation of schools. This partnership
enabled the launch of a pilot project to renovate five standard schools, adapting them
to the needs and challenges of the new circumstances [6].

“Everyone says we need to build back better. But what does 'better' really mean?
We surveyed over five hundred educators, students, and education experts to develop
the principles for rebuilding and to set tasks for architects. Safety is crucial — schools

must have comfortable shelters where not only can children wait out an alarm but also
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continue their learning if needed. Schools should be free of dark corners to prevent
bullying. Accessibility must become the new standard, considering how many people
are injured or disabled during the war. Schools should be integral parts of the
community — they will be the first to be rebuilt. In de-occupied towns and villages,
there 1s a need for infrastructure that supports quality life, which schools can provide,
becoming community hubs. A diverse school environment is also essential — time
spent outside the classroom is just as important as the time spent learning. Schools are
about socialization, setting personal and social boundaries, maturing, and
understanding the world around us. Through these approaches, we transform the
outdated, ineffective spaces into new, functional ones, fixing the major flaws of the
past,” explained Victoria Titova, CEO of Big City Lab [7].

What were the main principles for building new schools? The 12 most important

ones, divided into the groups:

Mobility and safety:

0 a space where children feel secure.

@ a space where everyone is welcome and with something to everyone

@ spaces are designed for both learning and free time, offering a variety of

activities for all students.

Communication:

0 School as Part of the Community - schools remain open to the community
for learning, recreation, and events.

0 The Hall as the Heart of the School Community - the hall becomes a
shared space for meetings, group work, and events.

0 Corridors — More Than Just Transit - corridors become active areas for

work, relaxation, and socializing.

@ Reflection of Local Identity - space that reflects the community's
character.
Learning:
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@ Materials that Create a Sense of Home - space designed to feel comforting
and familiar.

0 Classrooms that Challenge Hierarchy- classrooms encourage open
discussion and individual expression.

@ Building Relationships Through Visual Contact - design promotes visual
connections, creating a sense of community.

@ The School Building as a Teacher - the school environment encourages

exploration and development [5].

These principles reimagine the school as a multifunctional, and healing space- a
cornerstone for rebuilding communities in post-war context.

Conclusion: the study has shown an importance of architecture as a tool for
creating comfortable and appropriate condition for learning, regardless of external
factors. It is also important to take social aspects into account and consider them when

designing space for students.
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CALCULATION OF CIRCULAR PLATES STIFFNESS UNDER
VARIOUS TRANSVERSE LOADS AND BOUNDARY CONDITIONS

The analysis of the stress-strain state of plates of arbitrary constant thickness
shows that the classical Kirchhoff-Love plate theory underestimates the actual values
of the stress-strain state components obtained based on the exact solution of the three-
dimensional elasticity theory problem [1, 2]. At the same time, determining the stress-
strain state of plates using classical theory can be refined for more accurate results by
introducing certain correlation coefficients based on the results, which will be
sufficient for engineering calculations [1].

This paper presents calculations of the stiffness of circular plates with simply
supported and clamped edges under the action of uniformly distributed loads applied
over a circular area, a disk, and an annulus. Some of the results from previous works
about deflections, such as deflections over the entire plate area under loading on the
circular boundary, displacements of the unloaded region under loading on the disk for
simply supported plates, and deflection values for a concentrated force applied at the
center, were used [3, 4]. Here, the deflection functions are obtained for the loaded area
on the disk and for the entire plate under annular loading.

The objective was to obtain numerical results for stiffness calculations under
different types of loading and to conduct an analysis.

Some analytical results obtained are presented below.

Simply supported edge conditions of a plate under uniform load intensity

4o =cons t, distributed over an annular region with radiuses '1>"2 (0¢r(r(a) , are
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described by the deflection function w(r) for <7 which follows:

2_2 4 2 2.2
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The maximum deflection occurs at r = 0:
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Stiffness calculations were conducted for simply supported and clamped plates
under various transverse loads and different geometric parameters. The resultant load
was taken to be the same in all cases. A quantitative and qualitative analysis of the
obtained results was performed. In all cases, the maximum deflection (at the center)
increased as the load approached the center and reached its highest value when a

concentrated force was applied at the center.
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MODERN APPROACHES TO DESIGNING CHILDREN’S CAMPS

Introduction. In today’s world, children’s camps play a key role in children’s
development, providing opportunities for socialization, learning and relaxation.
However, many of them need updating and adaptation to modern requirements. The
new generation of children grows up in a different moral and social environment,
which must be taken into account when designing modern children’s camps. Modern
children’s camps should meet new demands, such as the use of digital technologies,
environmental friendliness, safety and accessibility for every child. It’s important to
create a space where children can combine leisure, learning and development,
considering new technologies and the surrounding environment.

Research Aim. This paper aims to propose modern approaches to the design of
children's camps.

Research Findings. An analysis of current trends in designing children’s camps
has revealed modern approaches that should be considered during their development.

One of the modern approaches to designing children’s camps is the diversity of
opportunities. Children’s camps should be organized as multifunctional institutions
offering a wide range of activities. Combining different functions in a camp helps
children find interests that match their preferences. Leisure, physical activities,
learning, wellness programs, and various clubs (artistic, automotive, environmental,
sports, technological, etc.) contribute to children’s comprehensive development.

Another modern approach is the creation of a barrier-free environment. Modern

children’s camps must be accessible to all children, including those with limited
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mobility. Creating an accessible architectural environment ensures equal access to all
camp facilities and promotes socialization among children with diverse needs.

An important modern approach focuses on environmental friendliness.
Considering environmental aspects in camp design is essential for fostering children’s
responsible attitude toward nature. Using eco-friendly building materials,
implementing energy-efficient technologies (like solar panels), and developing
environmental programs not only preserve nature but also cultivate children’s love for
the environment.

An additional modern approach is designing camps for year-round operation.
Designing children’s camps for year-round use is crucial for economic efficiency.
Operating camps throughout the year supports various seasonal activities, ensuring
continuous development opportunities for children.

Finally, another important approach is promoting social interaction. It’s essential
to ensure camp accessibility for every child, regardless of their social status or health
condition. Inclusivity and providing conditions for children with specific needs to rest
and develop within a group enhance their social adaptation and improve
communication skills. Socializing at camps offers children an opportunity to explore
new relationships within a safe space, all while engaging and learning from a new set
of folks [1].

These approaches have been implemented in the project «Viladoms Children s
Summer Campy, located in Barcelona and designed by the Office of Architecture in
Barcelona (OAB) in 2015. The project focuses on multi-functionality, providing
flexible spaces for learning and different activities where children can socially interact
with each other. It uses an energy-saving system, reflecting an ecological approach.
Additionally, the project includes a barrier-free environment that ensures equal access
to all functional areas. The camp was designed for year-round use, welcoming

schoolchildren during summer holidays as well as families throughout the year [2].

120



1V Bceykpainceka Inmepnem-xongpepenyia cmyoenmie ma monooux 64eHux

«Science and innovations in the 21st century»

g

Figure 1. Viladoms Children s Summer Camp, Barcelona.

Conclusion. Modern design of children’s camps focuses on creating
environments that support comprehensive child development, aligning with safety,
comfort and environmental sustainability standards. Considering factors like diverse
opportunities, barrier-free access, environmental friendliness, year-round functionality
and social interaction during the design process fosters a nurturing environment for
children’s growth and learning. Such camps harmoniously integrate contemporary
technologies, ecological approaches and a focus on each child’s needs, which is vital

for their full development and enjoyment.

REFERENCES

1. Benefits of Summer  Camp. iD  Tech  Camps. (nd.) URL:
https://www.idtech.com/blog/benefits-of-summer-camp-infographic (accessed 28.04.2025).

2. Viladoms Children’s Summer Camps. Archello. (n.d.) URL:
https://archello.com/fr/project/viladoms-childrens-summer-camps (accessed 28.04.2025).

121


https://www.idtech.com/blog/benefits-of-summer-camp-infographic
https://archello.com/fr/project/viladoms-childrens-summer-camps

1V Bceykpaincoka Inmepnem-xonghepenuyia cmyoenmis ma monooux 4eHux

«Science and innovations in the 21st century»

Artem Koval, Serhii Hryshyn

SEI ‘Prydniprovska State Academy of Civil Engineering and Architecture’
Ukrainian State University of Science and Technology

Scientific supervisors: Candidate of Technical Sciences, Associate Professor
Koval 0.0, Candidate of Technical Sciences, Associate Professor Yurchenko Ye.L.
Language adviser: Senior Lecturer Mykhailova L.V.

LIGHTING OPTIMIZATION OF PUBLIC BUILDINGS

Modern public buildings are not only infrastructure facilities, but also spaces
that provide comfort, safety and energy efficiency for a large number of people. The
lighting system is one of key factors which affect the functionality and perception of
such facilities. Inadequate or outdated lighting can lead to reduced productivity,
fatigue, poor health, and increased energy costs.

With the growing focus on sustainability, energy efficiency and ergonomics,
there is an urgent need to rethink approaches to lighting in public buildings. However,
in the Ukrainian context, there is a lack of innovative solutions, such as automated
lighting control systems, the use of LED light sources, and insufficient attention to
natural light. As a result, there is a practical and research problem to find the optimal
approaches to the design and modernization of public building lighting systems that
could meet modern requirements for safety, aesthetics, energy efficiency and comfort.

Problem statement. The study deals with the assessment and development of
optimal approaches to the design and modernization of office lighting systems that
would meet modern requirements for safety, aesthetics, energy efficiency and comfort.
The analysis of the existing lighting system of the building was carried out and
modernization options were proposed based on lighting software modeling.

Purpose of the study. The purpose of this study is to analyze the efficiency of
lighting in the office environment and implement optimization solutions aimed at
reducing energy consumption and creating more comfortable conditions for

employees. Main objectives:
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1. Conduct a technical inspection of the lighting system and measure the
illumination with a luxometer;

2. Calculate the need for luminous flux in accordance with the standards for
office premises;

3. Select the types and power of LED lamps for the new lighting system.

4. Determine the number of luminaires to ensure the required level of
illumination using the automated DIALuxEvoPro system.

5. Perform an economic feasibility study of the proposed lighting
replacement options.

Research results. The object of the study has 18 automated workplaces. The
lighting system consists of 20 Brille 24W/864 E27 CW G95 (PL-SP) 220V LED lamps
located at a height of 2.8 m. An inspection of the lighting system revealed the problem
of spot lighting with lamps above individual workplaces, which further reduces the
illumination of the room.

To measure the 1lluminance of the zones of the room, we used:

1. Testo440 - a luxmeter with a remote probe for measuring the illuminance of
all types of lamps, a professional multifunctional device with factory calibration;

2. FLUSMT-912 - a portable luxmeter for measuring illuminance in domestic
and industrial facilities with an extended range of up to 200000 lux;

3. XiaomiRedmiNote 8 Pro smartphone with the Lux app calibrated with
Testo440.

The existing lighting system in the office building does not provide sufficient
illumination for the workstations. The measurements showed that the average
illuminance of the automated workstations was only 241 lux, which is well below the
standard of 500 lux. The building's north- and south-facing stained-glass windows do
not provide sufficient natural light, directing light mainly onto vertical non-working
surfaces.

Using DIALuxEvoPro software and BIM modelling, two retrofit options were

proposed and analyzed:
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1. 3F FilippiS.p.A. - L 650 42W/840 DALI EP VSS 596x596 with a luminous
flux of approx: 4958 Im with excellent colour rendering (Ra>90), but higher energy
consumption (2,376 kWh/year);

2. Philips LL512X LED50S/840 WB, 29 W with a luminous flux of 4994 Im
with good colour rendering (Ra>80) and significantly lower energy consumption
(1,436 kWh/year).

The economic analysis showed that option 2 (Philips) is the most feasible
solution, with a payback period of 7 years and 3 months, while option 1 exceeds 15
years. The study demonstrates that modern lighting solutions can meet regulatory
requirements while optimizing energy efficiency, and that smartphone sensors, when
properly calibrated, can provide sufficient accuracy for preliminary lighting
assessments.

Conclusions.

1. Optimization of the lighting system through the introduction of light-emitting
diode (LED) light sources can reduce energy consumption in office premises by 30-
60% without losing the illumination level. The most appropriate option is to use Philips
LL512X LEDS50S/840 WB luminaires, which will significantly reduce energy
consumption and ensure compliance with regulatory requirements.

2. The use of automated lighting control systems (motion sensors, daylight
sensors, timers) helps adapt the lighting environment to the real needs of users, which
further reduces energy consumption by up to 20%. To assess the comfort of lighting,
smartphone sensors provide sufficient accuracy with wide availability, but a
prerequisite is their periodic calibration with professional measuring instruments.

3. Rational zoning of the light space, taking into account the functional
purpose of individual areas of the office, provides higher visual comfort, which has a
positive effect on labour productivity and reduces staff fatigue.

4. Integration of natural light into design solutions not only reduces the load
on artificial lighting during the day, but also improves the psychological well-being of

employees. Large glazing areas do not always provide advantages in terms of lighting,
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as natural light irradiates vertical non-working surfaces more. Computerized lighting
modelling is recommended to quickly test hypotheses and select the best lighting
solutions. The higher colour rendering quality of artificial light sources requires much
more energy than more energy-efficient lighting, which has lower but sufficient colour
rendering to meet the standards for office space.

5. An integrated approach to lighting retrofitting, taking into account
lighting standards (e.g. DSTU EN 12464-1:2014), ergonomic requirements and energy
efficiency, is a prerequisite for creating a sustainable and productive office
environment.

The results of research aimed at determining and improving the level of
employee comfort can be used in the future as an example for implementation at such

facilities.
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STRUCTURAL HEALTH MONITORING OF FOUNDATIONS UNDER
DYNAMIC LOADING

In modern urban environments, building foundations are increasingly exposed
to sustained low-amplitude dynamic loads generated by light rail systems, road traftic,
and other anthropogenic sources. While such vibrations are generally perceived as non-
critical, growing evidence suggests they may contribute to gradual degradation of
foundation systems, including microcracking, settlement, and long-term stiffness
reduction — especially when left unmonitored in dense city settings.

Structural Health Monitoring (SHM) offers a promising approach for the early
detection of such changes, particularly through vibration-based techniques. These
methods assess variations in global dynamic properties — such as natural frequencies,
damping ratios, and mode shapes — to infer potential damage or stiffness loss in the
structure or its foundation [1]. The previous review highlights that these techniques are
increasingly supported by modern signal processing tools, including wavelet
transforms and modal assurance criteria, enhancing sensitivity to subtle damage
indicators [1].

Moreover, advances in machine learning (ML) and deep learning (DL) have
significantly extended the capabilities of SHM systems. Convolutional neural networks
and autoencoders are now being used to extract features from raw vibration data,
reducing the reliance on handcrafted inputs and enabling real-time pattern recognition
[1]. These approaches have proven to be particularly effective in lab-scale applications

and are now under consideration to be used in civil infrastructure contexts.
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Concrete examples demonstrate how SHM is being applied in various structural
settings. For instance, Saidin et al. [2] provide a comparative review of SHM
applications in bridges, highlighting how accelerometers and strain-based sensors are
integrated into monitoring systems for long-span structures. Another study by Zhou et
al. [3] explores the use of low-cost, distributed wireless sensors to monitor damage
progression in concrete piles subjected to dynamic loading, suggesting that such
systems can be deployed even in cost-sensitive settings.

Wang et al. [4] illustrate how vibration monitoring techniques in pile-supported
foundations can be used to assess cumulative damage effects in concrete-filled steel
tubes, combining field data with numerical simulations. These examples underscore
the growing diversity of SHM applications and point toward the potential of scalable,

real-world implementations across foundation types.

Accelerometer é

Real-time data

Figure 1 Monitored foundation. Early detection enables maintenace
As an example and a direction for future investigation, Figure 1 demonstrates a
conceptual scenario in which a building foundation adjacent to a tram line is monitored
for vibration-induced degradation. The study will compare the long-term response of
an unmonitored structure with that of a counterpart equipped with cost-effective SHM
sensors, aiming to demonstrate the potential for early detection and preventive

maintenance through real-time monitoring.
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Nevertheless, key challenges persist: the inverse problem of damage localization
remains ill-posed and sensitive to noise, SHM systems often face deployment
constraints in dense urban environments, and many ML approaches require large
training datasets that are not always available. Addressing these limitations is critical
for enabling practical, field-ready SHM strategies capable of supporting the resilience
of urban infrastructure under dynamic loading.

This abstract outlines the current state of knowledge and aims to contextualize
the role of SHM in foundation monitoring as a research direction, emphasizing the
need for continued interdisciplinary development that bridges geotechnical, structural,
and data-driven methods.

The review concludes by identifying key gaps in current research and proposing
a forward-looking approach that emphasizes low-cost, scalable SHM solutions. These
solutions could empower building owners, engineers, and city planners to detect and
respond to foundation issues early, before they evolve into structural risks. This work
sets the stage for future research focused on bridging theoretical understanding with
practical, field-ready monitoring strategies for enhancing the resilience of urban

infrastructure under the quiet but persistent influence of everyday vibrations.
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ARCHITECTURE AND CONSTRUCTION: SUSTAINABLE
DEVELOPMENT, INNOVATIVE MATERIALS AND TECHNOLOGIES

In today’s world, where scientific and technological progress is advancing
rapidly, the construction industry is not standing still. It is evolving, improving, and
becoming increasingly high-tech. At the heart of this transformation are sustainability,
environmental friendliness, and efficiency. These principles apply both to the building
materials and the technologies used in construction.

In my opinion, one of the most important aspects of modern construction is
ecological sustainability. Human health and care for the environment directly depend
on the materials used to build our homes. Moreover, modern materials should not only
be safe but also contribute to the rapid construction of buildings (a factor especially
relevant given the ever-growing demand for housing and infrastructure).

Among the environmentally friendly materials that deserve attention, I would
like to highlight bamboo, a lightweight, strong, and fast-growing resource. It matures
in just three years, unlike northern wood species, which require decades. Although
bamboo is not commonly used for residential buildings in our country, it is widely
applied in the design of gazebos, furniture, and decorative elements. Another example
is clay, which has been used since the Neolithic era. Combined with straw, it forms
adobe, a material with excellent thermal insulation properties. We should also not
forget stone (such as limestone, granite, and sandstone), which still remain

indispensable in foundations and facades due to their strength and durability.
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Alongside new materials, construction technologies are also advancing rapidly.
These innovations not only increase building efficiency but also make it possible to
implement complex projects in short timeframes and under various conditions.

One of the most groundbreaking innovations is 3D printing, a technology for
creating three-dimensional objects from building mixtures. It significantly reduces
material consumption, minimizes waste, and enables construction in hard-to-reach
areas. Another promising solution is modular construction. Prefabricated blocks are
transported to the site and quickly assembled into a complete structure. These buildings
are easy to modify, reconstruct, or expand, which is especially important for modern
urban environments.

While new technologies and materials truly make life easier, we must not forget
the value of tradition. It is on the foundation of traditional practices that new
approaches often arise. The combination of time-tested methods with modern
innovations allows construction to be not only efficient but also harmonious,
sustainable, and future-oriented.

Thus, the development of architecture and construction is based on a balance
between the new and the traditional. And it is precisely in this combination that the key
lies to creating a comfortable, safe, and environmentally friendly environment for

future generations.
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WAYS TO REDUCE CONSUMPTION OF NON-RENEWABLE ENERGY
TYPES IN MICROCLIMATE SYSTEMS OF BUILDING PREMISES

The main condition for the operation of any technology at present is the reduction
of consumption of non-renewable energy in the systems for providing the microclimate of
the premises of buildings.

Improving indoor comfort is one of the areas of further development of life support
systems in the premises of buildings.

The current energy crisis dictates a new technological policy, which is based on the
principle of energy conservation, strict control of its consumption. Analysis of energy
consumption for providing the microclimate in the premises of buildings over the p/ast
decade has shown that it has grown significantly. At the same time, it should be expected
that the trend of its growth will be maintained with the expected economic growth.
Currently, energy obtained from non-renewable energy sources (coal, oil, gas) is used to
operate microclimate systems.

Reduction of energy consumption in building indoor microclimate systems can be
achieved: by means of highly efficient thermal protection of the outer shell of buildings;
by means of using renewable energy sources (sun, wind, biomass, heat of soil and water
bodies, etc.); by means of creating highly efficient technology for providing indoor
microclimate in buildings.

Experience in creating highly efficient outer shells of buildings in world practice is
very large.

Providing microclimate based on renewable energy sources is the most
environmentally friendly and is a modern highly efficient technology for providing
microclimate.

One of the promising areas of development of modern energy is the use of
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renewable energy sources for heat and cold supply of building indoor microclimate
systems based on heat-using units of combined heat and cold production - absorption heat
converters (AHC). These thermal transformers are a thermodynamic system in which heat
is transformed using combined direct and reverse cycles. APTs are highly efficient,
environmentally friendly, quiet in operation, easy to maintain, have a long service life,
and are fully automated.

Based on these thermal transformers, a technology has been proposed and a basic
diagram of its operation has been developed for year-round provision of microclimate
parameters in building premises with the integrated use of solar, wind and biomass energy,
as well as soil and water energy. Due to the instability of the parameters of this energy,
accumulation is provided. In case of a shortage of renewable energy, a backup energy
source is provided.

Analysis of the heat and air balance of the premises showed that a reduction in
energy consumption by microclimate systems should be achieved by:

- optimizing air exchange and reducing the amount of supply air to the required
minimum;

- zoning of premises by the area of the working or serviced zone;

- using purification and recirculation of internal air;

- using natural air movement stimulators;

- monitoring the state of the internal atmosphere and managing its parameters.

In order to solve the problem of reducing energy costs, it is proposed to provide a
microclimate in the premises by two simultaneously operating systems:

 a system for year-round provision of thermal comfort in the premises due to
surface-developed heating (in the transitional and cold periods of the year) and cooling (in
the warm period of the year);

* an air conditioning system.
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SUSTAINABLE DEVELOPMENT AND BIM IN MODERN
CONSTRUCTION

Sustainable development in architecture and construction involves the
construction of facilities that meet the needs of modern society without compromising
the opportunities of future generations. The main goal is to minimize the consumption
of energy and natural resources, use environmentally friendly materials, reduce CO2
emissions and waste, and provide comfortable living and working conditions.
Particular attention is paid to the entire life cycle of the building - from design to
dismantling. This approach is implemented through the principles of green building,
environmental certification (LEED, BREEAM, DGNB), and regenerative design.

Innovative materials play a key role in achieving sustainability. These include
self-healing concrete that “heals” microcracks with the help of bacteria or polymers,
energy-saving glass with special coatings that regulate heat transfer, and recycled
materials that reduce construction waste. Technologies such as aerogels and
nanocomposites provide effective thermal insulation with minimal weight and volume.

Digital tools, such as Building Information Modeling (BIM) technology, have
become an integral part of sustainable construction. BIM is not just a 3D model, but a
comprehensive information system that contains data on all aspects of a building:
construction, materials, engineering, energy efficiency, cost (5D), schedule (4D), and
even operation (6D). Its use allows you to coordinate the actions of all project
participants, minimize errors, optimize resources and costs, and predict energy

consumption at the design stage.
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Examples of modern implementations of a sustainable approach include
CopenHill in Copenhagen, which combines the functions of a waste incinerator, ski
slope, and green recreation area. Its modern technologies allow it to provide energy to
more than 150,000 households. Another example is One Central Park in Sydney, where
vertical gardens with automatic irrigation, a system of heliostat mirrors and the use of
renewable energy demonstrate the close integration of ecology, engineering and
architecture.

Thus, sustainable development in construction is not just a trend, but a real
strategy based on the introduction of the Ilatest technologies, environmental
responsibility and an integrated digital approach to creating a comfortable and safe

environment.
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INTEGRATED USE OF PROJECT EXPERT AND MICROSOFT
EXCEL TO ENHANCE THE IMPLEMENTABILITY OF INVESTMENT
PROJECTS IN CONSTRUCTION

Growing competition in the construction industry requires improved approaches
to managing investment projects. Traditional software tools, such as Microsoft Project,
Primavera P6, Open Project, and others, provide basic planning and resource and
financial management functions, but have limitations in terms of modern assessment
of project implementation and adaptation to changes in external factors. They are based
mainly on classical management approaches and do not sufficiently take into account
the aspects of resource provision, implementation deadlines and financial
sustainability. Project Expert focuses on the financial and economic assessment of
projects but does not provide flexibility for modeling alternative management solutions
[1-2]. There is a need to implement combined solutions. The integration of Project
Expert and Microsoft Excel capabilities allows to create analytical models to assess the
implementation, sensitivity, and sustainability of projects, which helps to increase the
efficiency of construction project management investment [3]. Let us consider a
comparative description of the main approaches, table 1.

Research objective. Development of a comprehensive approach to increasing
the implementability of investment projects in construction by combining the
analytical capabilities of Project Expert and Microsoft Excel is of great importance.
Particular attention is paid to the analysis of resource availability not only in terms of
volume, but also in terms of consumption intensity at different stages of the calendar

plan implementation.
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Table 1
Comparative characteristics of software tools for managing investment projects
oo MlCl‘O.S oft Project Project Project Expert +
Criterion / Primavera / .
Open Project Expert Microsoft Excel
Schedule Planning
Resource Management
Financial and Economic X V]
Assessment
Scenario Modeling X
Managerial X X
Implementability
V@sualization of Charts /
Diagrams
Analytics Flexibility X X
Adaptability to
Envgonmer}lltal Changes X X
Support for Managerial X X
Decision-Making

Research findings. Project Expert and Microsoft Excel data integration allows
for multi-factor analysis of resource utilization, determination of reserve levels, and
assessment of project management sustainability. This approach allows for forecasting
deviations from the plan, identifying critical phases, and taking timely corrective
actions.

Advantages of Integrated Use:

- Increasing the accuracy of feasibility assessment;

- Comprehensive analysis of interdependent factors «time - cost - efficiency —
reliability»;

- Flexible resource management;

- Reducing the risks of failure to meet planned indicators;

- Ensuring the adaptability of projects to changes in the external environment.

Conclusion. The integrated use of Project Expert and Microsoft Excel

significantly improves the quality of planning and management of investment projects
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in construction. This approach allows not only to allocate resources for construction
projects, but also to analyze their use in detail at different stages of the project, ensuring
more flexible management. The integration of these tools helps to increase the
feasibility of projects, their resistance to change and growth the effectiveness of

achieving goals.
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MATERIAUX DE FACADE MODERNES POUR HOTELS:
INNOVATIONS VERS L’EFFICACITE ENERGETIQUE ET
LE DEVELOPPEMENT DURABLE

Enoncé du probléme. Les complexes hoteliers modernes sont des structures qui
doivent répondre non seulement a des exigences esthétiques, mais aussi a des criteres
d’efficacité énergétique, de fonctionnalité et de développement durable. L’architecture

d’un hotel, en particulier sa facade, constitue un élément clé dans la formation de la
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premicre impression du batiment, tout en déterminant son efficacit¢ énergétique, sa
durabilité et le confort de I’environnement. Le choix du matériau de facade influence
considérablement les colits d’exploitation, I’empreinte écologique du batiment et son
intégration dans 1I’environnement urbain.

Dans le contexte du renforcement des exigences écologiques et de
I’augmentation du colt des ressources energétiques, les fagades acquicrent de
nouvelles fonctions, notamment en matiere d’économie d’énergie et de protection.
Cela entraine un développement rapide de solutions innovantes dans le domaine de la
construction de fagades, notamment 1’émergence de nouveaux matériaux, de
technologies de montage et de systéemes intégrés dans le modele énergétique global du
batiment. Dans le secteur hotelier, ou la rentabilité économique et la représentativité
jouent un rdle majeur, la mise en ceuvre de telles solutions est particulierement
pertinente.

Objectif de la recherche. L’objectif est de déterminer les avantages des
matériaux de facade modernes utilisés dans la conception des hdtels, en termes
d’innovation, d’efficacité énergétique et de conformité aux exigences du
developpement architectural durable. La méthodologie adoptée repose sur une analyse
approfondie des informations relatives aux matériaux de facade modernes, ainsi que
sur une approche comparative permettant d’évaluer leurs caractéristiques techniques et
opérationnelles. Par ailleurs, une analyse d’objets architecturaux reéalisés avec des
solutions de facade innovantes a été menée.

Résultats de la recherche. Les principales exigences pour les fagcades modernes
des hotels sont: efficacité énergetique, durabilité, sécurité, esthétique et respect de
I’environnement. L’étude a révélé que les matériaux les plus couramment utilisés sont:

o Panneaux composites en aluminium — légers, résistants a la corrosion,
adaptés aux formes complexes;

o Plaques de fibrociment — résistantes au feu, perméables a la vapeur, avec

une longue durée de vie;
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o Verre a revétements sélectifs — permettant une lumiere naturelle tout en
conservant la chaleur;

o Facades photocatalytiques — capables de s’auto-nettoyer et de réduire la
pollution de I’air;

o Isolation thermique innovante (aérogels, panneaux PIR) — permettant de
réduire 1’épaisseur des structures d’enveloppe.

Une attention particulicre est portée aux systemes de facade ventilée, qui
assurent une ventilation naturelle et réduisent la charge sur les systemes de chauffage
et de refroidissement.

A titre d’exemples, deux objets hoteliers ont été analysés:

Hotel Hotel (Australie) — La fagade est réalisée en bois recyclé, ce qui souligne
non seulement I’esthétique naturelle du batiment, mais contribue également a réduire
son empreinte carbone. L utilisation d’un systeme de ventilation naturelle et d’un toit
vert permet de diminuer considérablement la consommation d’énergie. Des matériaux
locaux ont ét¢ employés dans 1’aménagement, renforgant ainsi 1’intégration du
batiment dans son environnement.

Treehotel (Suede) — Une série de chambres d’hdtel situées dans les arbres, ou
chaque construction possede une facade unique. La chambre la plus célebre, le
«Mirrorcubey, est entierement recouverte de verre miroir, reflétant la forét et rendant
la structure presque invisible. Cette solution assure une harmonie avec la nature,
minimise ’impact visuel sur I’environnement et maximise 1’ensoleillement naturel a
I’intérieur.

Conclusion. Les matériaux de fagcade modernes pour les hotels ont une fonction
multifonctionnelle: ils fagonnent non seulement I’image architecturale, mais
influencent également de maniere significative I’efficacité énergétique du batiment, sa
durabilité et le confort d’utilisation. L’intégration de solutions innovantes dans les
systemes de fagade permet de réduire I’impact environnemental négatif et s’inscrit dans

les tendances de la construction durable. Le développement constant des technologies
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dans ce domaine constitue la clé d’une transformation qualitative de I’architecture

hoteliére.
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OPTIMIZATION OF PLASMA COATING DEPOSITION
PARAMETERS

Abstract This thesis explores the development of optimal technological
parameters for ion-plasma spraying of mold surfaces, with a focus on replacing scarce
and expensive tungsten-containing steels. The study evaluates coatings of titanium
nitride applied to 4X5SMFS and 5XNM steel grades under varying nitrogen pressures.
Experimental findings demonstrate that coatings obtained at a nitrogen pressure of 1
Pa offer superior protective characteristics, including increased corrosion and scale
resistance.

Introduction The durability and efficiency of die-casting molds are significantly

influenced by the wear resistance and thermal stability of their working surfaces [5].
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Traditional tungsten-containing steels, such as 3X2V8F, are becoming increasingly
scarce, necessitating the search for alternative materials and protective coatings.
Plasma coating technologies offer a viable solution, enhancing mold longevity and
reducing maintenance costs. This study investigates the application of titanium nitride
coatings on alternative steel grades using ion-plasma deposition, identifying optimal
process parameters to maximize performance.

Methodology The research focuses on the application of titanium nitride
coatings to 4X5MFS and 5XNM steel grades, selected for their mechanical properties
and absence of tungsten [1]. The coatings were deposited using the condensation with
ion bombardment (CIB) method, utilizing a “Bulat-3T” unit. Experimental variables
included nitrogen pressure (ranging from 3x107-3 to 1 Pa) and substrate temperature.
Coating thicknesses between 2 to 5 um were tested to determine adhesion strength,
thermal endurance, and resistance to corrosion and oxidation [2].

Results and Discussion The study reveals that nitrogen pressure significantly
impacts coating performance. Coatings applied at lower pressures (3x107-3 to 3x10"-
2 Pa) exhibited high microhardness but increased brittleness due to lattice distortions.
Conversely, coatings applied at 1 Pa displayed improved plasticity and reduced
brittleness while maintaining adequate hardness, leading to superior wear resistance [
3]. Laboratory tests indicate that titanium nitride coatings applied at optimal
parameters increase mold corrosion resistance threefold and scale resistance by a factor
of 2-4.

Thermal endurance tests demonstrated that molds coated at 1 Pa withstood up to
12,000 heating-cooling cycles, compared to 2,000 cycles for uncoated molds[4].
Additionally, adhesion evaluations showed that coatings of 2-5 pm thickness adhered
best to the substrate, with thicker coatings (above 5 um) prone to peeling.

A key factor affecting coating performance is the nitrogen pressure during
deposition. Table 1 presents the effect of nitrogen pressure on coating characteristics,

showing variations in microhardness and color.
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Table 1: Influence of Nitrogen Partial Pressure on Coating Characteristics

Nitrogen Pressure (Pa) Microhardness (GPa) Coating Color
3x10"-3 22.0 Gray
3x10"-2 26.0 Yellowish-gray
4x10"-1 23.0 Yellow

1 18.0 Brownish-golden

The influence of nitrogen pressure on the thermal endurance of the coatings is
presented in Table 2, demonstrating the improvement in durability of coated mold
parts compared to uncoated ones.

Table 2: Influence of Nitrogen Partial Pressure on Thermal Endurance

Pressure
Steel grade | uncoated | 3:10-3 | 3102 | 410-1 | 1
Thermal endurance
4X5MDC 2,000 3,000 5,000 9,500 12,000
5XHM 2,000 3,500 5,000 9,000 11,500

Conclusion The findings underscore the effectiveness of ion-plasma titanium
nitride coatings in enhancing the performance of die-casting molds. By optimizing
nitrogen pressure at 1 Pa and maintaining a substrate temperature of 500°C, it is
possible to achieve coatings with superior adhesion, reduced brittleness, and enhanced
durability. The implementation of these optimized parameters can significantly
improve mold longevity, reduce operational costs, and minimize reliance on scarce
tungsten-based materials.

Future Work Further studies should explore the application of alternative
coating compositions and deposition techniques to refine the mechanical properties of
mold coatings. Additionally, industrial-scale testing will be necessary to validate

laboratory findings and ensure practical viability in manufacturing environments.
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PROBLEMS OF OPERATION AND RECONSTRUCTION OF SMALL
HYDRAULIC STRUCTURES IN UKRAINE

Small hydraulic structures in Ukraine are elements of engineering infrastructure
that play a key role in runoff regulation, water supply, irrigation, fish farming, and
flood protection. However, a significant number of these structures were built in the
second half of the 20th century and are now in unsatisfactory technical condition.

According to the State Agency of Water Resources, there are over 50,000 small
hydraulic structures in Ukraine, including reservoirs, ponds, sluice gates, dams, and
water outlets [1]. Most of them were constructed during the 1950s—1980s and are
currently operated beyond their normative service life. Due to limited funding and
inadequate legal regulation, technical inspections are not conducted properly, and
certification is only partially performed.

The main technical issue is the wear and degradation of structural components
such as waterproofing materials, gate mechanisms, and concrete or earth-fill dams.
Frequent breaches in dam tightness and filtration stability often result in breakages and
flooding. Particularly dangerous are emergency situations caused by violation of

operational rules and insufficient personnel qualifications [2].
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Improper operation contributes to waterlogging, soil salinization, reservoir
siltation, and loss of biodiversity. Disturbances in the hydrological regime create
conditions for algal blooms and accumulation of toxic substances in bottom sediments.
The absence of fish ladders in most structures creates barriers to the migration of
aquatic biological resources [3].

Reconstruction of small hydraulic structures should take environmental
requirements into account. However, in practice, priority is often given to economic
functions such as irrigation, which can result in violations of environmental protection
regimes. It is necessary to introduce mandatory state monitoring of the technical
condition of small hydraulic structures with centralized data collection. This will
require funding and the creation of an electronic registry of all existing structures.

The modernization of small hydraulic structures should include the installation
of fish ladders, creation of buffer zones for pollution protection, and flow regulation
considering ecosystem needs. The implementation of nature-based solutions (green
infrastructure) is a promising direction [4,5].

Conclusions. Small hydraulic structures in Ukraine require a systematic
approach to their operation and modernization. Issues of deterioration, legal ambiguity,
and ecological threats emphasize the need for governmental regulation and targeted
financing. Only through the implementation of a monitoring system, support for
reconstruction programs, and ecological reorientation of infrastructure can sustainable

water management development be ensured.
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ENSURING THE POSSIBILITY OF CONDUCTING UNDERGROUND
CONSTRUCTION

Nowadays, the necessity of conducting underground construction is increasing
significantly. The basement levels of old buildings were designed with only one
purpose: the installation of engineering systems. In addition, old constructions had
small loads on the foundations, therefore, they were built at a minor depth. However,
modern needs require abandoning the design of such objects. The main reasons that
determine the construction of in-depth and underground structures, are the necessity of
effectively utilising the building area, as increasing the number of storeys significantly
raises loud and, consequently, the foundation depth, and compliance with new design
standards (the need to provide built-in parking and shelters for people).

Until recently, the main method of conducting underground construction was the
development of an open pit with sloping slopes [3]. It is the easiest and the most
economical, but all of these benefits turn out to be at a shallow depth and with deep
groundwater [2]. Another method is the installation of a sinking well [1]. The basic
idea is to construct a circular fencing structure that gradually sinks as soil is excavated
from inside it. This allows to reach the substantial depths, but construction of a sinking

well may cause subsidence of already existing buildings [2]. Both of the above
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mentioned techniques require a large area of construction site, which is impossible in
the context of urban development.

Fencing structures are used for pits on city territory and are installed before the
start of soil development and can have a complex shape in plan. These structures can
be divided into 5 types.

The first one is the fence made of metal elements with lagging [3]. It is the
simplest and the cheapest to install. Its disadvantages include the need for good
geological conditions with a low groundwater level, low strength and rigidity, water
permeability of the structure, noise and vibration during construction, and a relatively
small possible shallow pit depth [2].

An analogue of the previous technique is the sheet pile fence [1]. It is also very
simple to install. Such fence is waterproof and less dependent on geological conditions.
The disadvantages include the inability to be installed in fragmented and rocky soils,
noise and vibration during construction and a minor pit depth [2].

The third and fourth types are the diaphragm wall and the fence made of drilled
piles [1]. They can be constructed in any geological conditions, they are waterproof
and they allow to create a pit with a relatively large depth. However, construction
complexity and high cost are the disadvantages [2].

The last method of fence installation is the «jet-grouting» technology [3]. It has
average indicators of the four previous approaches. The disadvantages include the
impracticality of use in weak, fragmented or rocky soils, as well as high cost [2].

Additionally, one of the main problems of all fence structures is their rigidity,
therefore, swelling pit depth significantly increases the movements of fences. There
are 5 possible solutions to this issue.

The first method of resisting deformation is the installation of anchors [3]. It is
more convenient for work inside the pit because its entire internal space remains open.

This approach is also more practical for pits with a large width or no opposite walls

[2].
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The second technique involves the installation of a temporary bracing strut
system made of metal elements [3]. This approach is more practical for pits with
relatively short distance between their opposite walls [2].

An analogue of the previous method is the installation of a bracing strut system
in the form of horizontal reinforced concrete trusses. The advantage of such structures
is the possibility of their further use as a part of ribbed slabs for underground floors
[2].

The fourth way of ensuring rigidity is the construction using the «top-down»
technology. The concept of this method is that all vertical structures, such as diaphragm
walls and piles, are built first, and then, simultaneously with the excavation of the pit,
horizontal structures, which act as bracing struts and underground floor slabs, they are
installed [2].

The final way is the construction of T-shaped retaining walls or fences with
buttresses. This type of wall is an improved version of diaphragm walls. In practice,
the pit i1s first excavated with fence made of diaphragm walls, using a temporary
bracing strut system. After that, foundation slab and buttresses are built and the
temporary bracing struts are removed. This technique is practical for large pit areas,
where T-shaped retaining walls are installed on one side of a temporary trench, then
the entire internal space between main fences is fully excavated [2].

Thus, at present, one of main challenges in construction is how to possibly
ensure the realisation of in-depth and underground building projects. All the necessary
technical and scientific capabilities already exist, and there are even some ready-made

solutions, but the work in this field remains highly relevant.
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ENGINEERING CLIMATE CONTROL SYSTEMS FOR
MAINTAINING MICROCLIMATIC PARAMETERS IN NZEB

Problem Statement. In Europe, buildings are the largest consumers of energy,
accounting for up to 40% of total consumption, with approximately 80% of this energy
used for heating, cooling, and hot water supply. This high level of energy consumption
is particularly evident in residential buildings, schools, nurseries, hospitals, and
administrative facilities. European countries aim to become the world’s first climate-
neutral continent, which necessitates minimising the use of fossil fuels for heating,
cooling, and hot water provision in buildings. To achieve this objective, a design
standard for the construction of nearly zero-energy buildings — Nearly Zero-Energy
Buildings (NZEB) — has been developed [1, 2]. NZEBs are a crucial component in
ensuring the energy independence of European nations and achieving global
environmental goals, including decarbonisation by 2050. In Ukraine, the regulation
“Some Issues Regarding the Implementation of Requirements for Buildings with
Nearly Zero Energy Consumption” was adopted [2]. This document sets out the
fundamental criteria to be met in the design of new and refurbished buildings. These
requirements will play a crucial role in both the reconstruction of destroyed buildings

and the design of new structures in Ukraine. A key aspect of these requirements
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concerns the design of engineering climate control systems that utilise renewable
energy sources. An important task is the development of a methodology for the
selection of equipment and the creation of efficient operational schemes aimed at
harnessing renewable energy to maintain optimal indoor microclimatic conditions
during the heating and cooling of various building types across different regions of
Ukraine.

The research aims to develop a methodology to assist in selecting the optimal
combination of heating and cooling generation equipment and engineering systems that
maintain indoor microclimatic conditions in NZEB buildings.

Main Body. The main parameters of the indoor microclimate that affect human
comfort and health include air temperature, surrounding surface temperature, relative
humidity, air velocity, the concentration of harmful substances, and the level of
illuminance. Although illuminance is not a thermodynamic parameter of the
microclimate, it remains a significant factor for comfortable occupancy and has an
impact on well-being. The most critical parameter influencing comfort is the indoor
temperature. The thermal environment within a room must meet comfort requirements.

The fundamental principles of NZEB design are centred on the following key
aspects [1, 2]:

a) the energy efficiency of the building envelope;

b)  the use of climate control engineering equipment in conjunction with
renewable heat and cooling sources;

C) intelligent control systems for regulating heating and cooling generation
and their consumption;

d) minimising the use of carbon-based energy sources;

e) the utilisation of environmentally friendly materials;

f) the adoption of optimal building orientation during the design phase to
maximise solar energy use and account for local climatic conditions.

The most comfortable thermal conditions are provided by low-temperature

heating systems, which ensure minimal temperature variations within the room and do
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not cause negative sensations. Modern low-temperature climate control heating
systems are developed following the European standard EN 422-1/2, based on the use
of a heat carrier with an inlet temperature of ti» = 55°C and an outlet temperature of tout
= 45°C [3]. Moreover, renewable heat sources predominantly generate a heat carrier
within this temperature range.

For the sustainable provision of heating and cooling to the rooms of NZEB
buildings, combined heat generation and distribution systems are widely used. The
joint utilisation of multiple heat energy sources with different types of generation and
various heat distribution systems is referred to as combined systems. Such combined
systems include heating and cooling generation equipment and climate control heat
and cooling distribution systems.

Conclusions. The development of a methodology for the substantiated selection
of the composition of combined engineering systems that ensure thermal comfort in
NZEBs, taking into account the thermal and structural properties of the building
envelope and local climatic conditions, will contribute to improving project quality and

reducing dependence on fossil fuels.
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A MULTIFUNCTIONAL CULTURAL CENTER IN DNIPRO CITY

Cultural heritage is a set of objects inherited by humanity from previous
generations, the result of spiritual and material activity.

A distinction is made between tangible and intangible cultural heritage.

The material cultural heritage includes:

o monuments of architecture and monumental art and similar
archaeological and historical monuments, as well as related natural objects;

o various places of interest;

o manuscripts, books, archival materials, all kinds of objects of artistic,
historical or archaeological significance, scientific collections of artistic, historical,
ethnographic or scientific significance.

The intangible cultural heritage includes traditions, customs, rituals, holidays
(celebrations), songs, traditional crafts, and other forms of preserving and
demonstrating experience, skills and knowledge that are important to individual
communities and are passed down from generation to generation.

The cultural heritage of the Dnipro region includes: material and intangible
cultural attractions.

Material cultural heritage includes:

o Petrykivka Decorative Painting as a Phenomenon of Ukrainian
Ornamental Folk Art (2013);

o Tradition of Kosovo painted ceramics” (2019);

To the intangible cultural heritage belone:

o “Cossack songs of Dnipropetrovs'k region” (2016)
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Petrykivka decorative painting is a unique folk art of the Dnipro region, which
is part of Ukrainian culture and has been passed down from generation to generation.

The origin and name of the mural are
related to the village of Petrykivka, located in
the Dnipro region. The village was founded

. by the legendary Zaporizhzhian Sich ataman

Petro Kalnyshevskyi as a Cossack winter
27 (., camp that was part of the Protovchanska
%\;&; Palanka during the years of the New Sich
L (1734-1775).

The Petrykivka painting includes a
variety of flowers, leaves, and berries, which in itself is fascinating and makes you
want to look at this masterpiece for hours. So it is no wonder that in 2013 it was
inscribed on the UNESCO Intangible Cultural Heritage List.

The tradition of decorating homes and clothes with decorative Petrykivka
paintings originated in Ukraine long before the advent of Christianity. People believed
that the beautiful ornaments contained a magical power that protected the owners from
evil forces and adversity. That's why Zaporizhzhia Cossacks often painted weapons
and huts with Petrykivka paintings as amulets.

The people whose houses
were not painted with bright
ornaments were not respected in
the village, considering them
morally poor and not even worthy
of the greetings of their fellow
villagers.

Here are some interesting

secrets about Petrykivka painting: the main element of the painting is a flower (a

symbol of lush nature). And the most interesting thing is that the brushes are made
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independently - from cat hair cut from the chest, so the paint lays down smoothly and
thinly, and sometimes the drawing is done with the fingers. Also, the paints are never
mixed with each other.

Cossack songs of the Dnipropetrovs'k region.

Cossack songs were widespread throughout the region, as evidenced by folklore
expeditions conducted in the early 2000s.

At that time, significant achievements in the preservation of Cossack songs were
made in Novomoskovsk district (villages of Holubivka, Pishchanka, etc.); Pavlohrad
district (villages of Kocherezhky, Bohuslav, etc.); Tsarychanka district (villages of
Turove, Mohyliv, Tsybulkivka); Pokrovsk district (villages of Oleksiivka, Katerynivka,
etc.) and a number of other districts.

“Cossack onces” are the songs that depict something: Cossack campaigns (e.g.,
‘Oh, huk, mother, huk), Cossack leaders (e.g., the song *Oh, from behind the mountain
and also from behind the estuary’), Cossack lyrics (e.g., “From behind the mountains,
from behind the mountains™), etc.

However, not all songs about Cossacks are Cossack songs. The Cossack theme
was addressed by the authors of songs created during the years of the struggle for
Ukrainian independence in 1917-1921, for example, the wans “A Cossack went to the
war” or “A Cossack stands on a black cliff.”

Cossack songs are usually performed by a group and without the musical
accompaniment; the songs are usually sung in a loud, rich sound and are often
performed by women, with mixed groups being less common.

Conclusion: there is not a single multifunctional cultural center in Dnipro, so we
decided to design one to become an important element of the city's development,
education, and to preserve the cultural heritage of our region.

The center can become a platform for organizing cultural events such as
exhibitions and workshops, a place for training and support for creative initiatives. We
will be able to offer a variety of educational programs for both children and adults. It

will contribute to the development of creative industries by providing space for artists,
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musicians, and other creative people, as well as a platform for their performances or

exhibitions.
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JUSTIFICATION FOR EDUCATIONAL PRACTICE AT THE
INDUSTRIAL SITE OF STATE SPECIALIZED ENTERPRISE
“CHERNOBYL NUCLEAR POWER PLANT”

As already known, a new educational program for Masters was launched at
Ukrainian State University of Science and Technology (Educational and Scientific

Institute) in 2024. It is called “Construction and Operation of Nuclear and Thermal
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Energy Facilities.” The program aims to prepare specialists in the design, construction,
and maintenance of energy infrastructure objects. In this context, the educational
practice is important because it helps students understand the program and its practical
application better. That is why students are encouraged to visit the State Specialized
Enterprise “Chernobyl Nuclear Power Plant” and familiarize themselves with the
features of the building structures of the energy power units with HPCR (high-power
channel reactor).

The operation of facilities includes not only their maintenance but also the
potential dismantling in the future. Therefore, it is important to thoroughly understand
their structure and technical characteristics. The station is visited by tourists from
different countries. At the same time Ukrainian students, who have priority access to
this knowledge, often remain excluded. They do not receive up-to-date information
about the station’s engineering structures and the educational practice aims to change
this. The 5th and 6th power units are located on the territory of the State Specialized
Enterprise “Chernobyl Nuclear Power Plant.” They were not completed when they
were put into conservation. This allows their structures to be studied from a distance
without visiting the site. If there is sufficient justification, good preparation and
necessary support educational practice can also be conducted at the site of the first and
second power units of the plant.

Students of the construction field can visit the industrial site of the State
Specialized Enterprise “Chernobyl Nuclear Power Plant” for educational practice only
with special permits. Before the practice begins a program must be developed and
approved by the relevant departments of the enterprise. During the practice students
will learn about the construction of buildings. They will have the opportunity to
familiarize themselves with the structures of the reactor compartment structures, the
turbine workshop engine room, and other auxiliary buildings and structures. Students
will also get acquainted with the cooling system facilities of the nuclear power plant,
such as block pump stations, supply and exhaust channels, cooling towers, block pump

stations for water supply to the cooling towers, etc.
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Before the practice employees of the Chornobyl NPP give instructions. They
explain the rules for staying at the site. Students must receive dosimetric devices. In
the future, practice is planned at the 3rd and 4th power units of the Khmelnytska NPP.
This is a branch of a separate division of JSC “National Nuclear Power Generating
Company “Energoatom”™ (JSC NNEGC “Energoatom”). Students will learn about the
construction of power units with reactors of the WWER-1000 type (water-cooled

water-moderated energy reactor).
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MODULAR CONSTRUCTION —- MODERN TREND

There are a lot of innovative directions in construction and architecture
nowadays. One of them 1s modular construction, which is gaining popularity all over
the world and in Ukraine also. That’s why I decided to look into this topic in detail.

Modular construction includes both the construction of entire buildings using
prefabricated modules and the installation of fully finished modular buildings. These
modules are equipped with electrical, plumbing, heating and internal fittings. Installed
on the foundation, the modules are assembled to create full-fledged modular buildings,

sometimes in a number of levels. [pic.1]
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pic.1. Building made up of modules.

Depending on your needs and projects, possibilities are endless. Modular
warehouses, cleaning booths, prefabricated warehouses, modular household solutions
are becoming increasingly widespread on the market. Practical and easy to install,
modular units can be used in many areas: offices, lighting, health care, factories,
sanitary facilities. [1].

Modern realities in Ukraine require not only residential and commercial modular
buildings, but also special military structures (for example long-term firing points),

civil defense structures are also produced in modular form. [pic.2]

pic.2. Modular underground shelter.
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First advantage of modular construction is low price compared to classic capital
construction. It's much easier and cheaper to buy and install modules, which was
earlier made from steel, aluminum, wood, plastic, mineral wool, etc., than building
house using concrete, bricks and other classic materials.

Second advantage of modular construction is that the design can be easily
modified, several elements can be added, changed, replaced, if necessary, easily
disassembled, transported to another location, and then collected or folded [2].

Operations with modular houses don't require special construction equipment
(except of small construction crane for lifting of modules) and don't need a lot of
workers on a jobsite. Modular construction allows you to transfer 95% of operations
from the construction site to the plant, which leads to increasing quality of product [3].

Modular construction is the technology of the future and we need to improve it

and implement it today.
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HIGH PERFORMANCE GLASS

The objective of this article is to explore the significance and applications of
High Performance Glass in modern architecture. By examining the latest advancements
in glass technology, this work seeks to highlight how these innovative materials
contribute to energy efficiency and sustainability in contemporary buildings. The
discussion will encompass the diverse categories of high-performance glass, their
respective benefits, and their impact on the creation of comfortable and
environmentally responsible living and working spaces. Through this exploration I
tried to provide architects, designers, and builders with a comprehensive understanding
of the potential of high-performance glass in shaping the future of architectural design.

High Performance Glass and glazing systems are at the forefront of modern
architecture, offering a perfect fusion of aesthetics and functionality. These advanced
glass solutions are designed to meet the increasing demands for energy efficiency,
durability, and visual appeal in contemporary buildings. By incorporating innovative
technologies such as low-emissivity coatings, solar control films, and insulated glass
units, high-performance glass can significantly reduce heat transfer, thereby lowering
energy consumption and enhancing indoor comfort.

Moreover, these glass systems provide superior acoustic insulation, UV
protection, and safety features, making them ideal for a wide range of applications,
from residential spaces to commercial high-rises. As architects and designers continue

to push the boundaries of what's possible, high-performance glass remains a main
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component in creating sustainable, visually stunning structures that stand the test of
time.

Insulated glass units (IGUs) are a critical component of high-performance
glazing, representing a fundamental advancement in thermal insulation technology.
These units consist of two or more panes of glass separated by a spacer frame, thereby
creating a sealed insulating air layer. This design offers a substantial enhancement in
thermal insulation, leading to significant energy savings and raise thermal comfort
within buildings. To further optimize thermal performance, low-emissivity (Low-E)
coatings are applied to glass surfaces. These coatings reduce the amount of heat that
passes through the glass by reflecting infrared and ultraviolet radiation. This reduction
in heat transmission contributes to maintaining a comfortable indoor temperature,

enhancing the overall comfort level for users [1].
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Picture 1: Texture of high-performance glazing

Besides, look at HPG Texture and Features (Picture 1):

1. The glazing system consists of two panes of glass separated by a sealed space.
This space is filled with argon gas, which is denser than air and provides enhanced
insulation. The dual-pane configuration is engineered to reduce heat transfer, thereby
enhancing energy efficiency.

2. The glass is treated with a Low-Emissivity (LoE3) coating, which is virtually

invisible to the naked eye. This coating is engineered to reflect heat while allowing
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light to pass through, ensuring that the glass maintains its clarity and transparency
without compromising its thermal performance.

3. An additional LoE3 Clear Plus coating is applied to further enhance the glass's
thermal properties. This coating is designed to prevent any loss of clarity, thereby
preserving the glass's aesthetic appeal while providing superior insulation against heat
and cold.

4. The High-Performance Double Glazing. Resulting in exceptional thermal
insulation and energy efficiency, this is achieved through the combination of argon gas

filling and advanced coatings. [2]

Low-E Glass
keeps your home’s  keeps your home’s

interior cooler in interior warmer in
warmer months cooler months

Most
summer
heat is
reflected
outside

Low-E Coating

on glass surfaces

—  Argon Gas Blend

between panes

Lowers energy bills all year
In summer, most  In winter, most

long wave solar heat  radiant heat
energy is blocked  energy is

reflected inside

Picture 2: Energy saving works

This glazing system is designed to offer both functional benefits, such as energy
savings and comfort, and aesthetic advantages, such as clarity and transparency,
making it an ideal choice for modern architectural applications.

. Energy savings: the glass is engineered to reflect heat back to its source.
This process contributes to the reduction of interior temperatures, particularly in
residential settings, during summer months by reflecting a portion of the sun's heat
energy back into the environment. A similar effect occurs during winter months, as the
glass reflects interior heat back inside, thereby helping to maintain a comfortable

indoor temperature. This making buildings more energy efficient (Picture 2) [3].
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To summarize, high performance glass represents a significant advancement in
glass technology, offering a range of benefits that make it an ideal choice for modern
construction and industrial applications. HPG must play a bigger part as the need for

energy-efficient solutions keeps growing.
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OPTIMIZATION OF ORGANIZATIONAL AND TECHNOLOGICAL
SOLUTIONS IN CONSTRUCTION AND GREEN BUILDING

In today's world, the construction industry is at a crossroads. Buildings not only
form the backbone of modern civilization, but are also responsible for an astounding
38% of global energy consumption and related CO: emissions as of 2020 with the full
life cycle, including material production, increasing global CO: emissions by up to
39% [6,7]. Extraction of raw materials for construction depletes the environment and

has become a significant source of pollution [2]. If new technologies in construction

162


https://www.youtube.com/watch?v=Yrl15Am7DCw
https://energyefficientskylights.com/glass-tech/
https://www.smarterwindows.com/low-e-glass/

1V Bceykpaincoka Inmepnem-xonghepenuyia cmyoenmis ma monooux 4eHux

«Science and innovations in the 21st century»

are not adopted during this time of rapid growth, emissions could double by 2050,
according to the United Nations Environment Program.

Optimization of construction processes and green building have common goals
in terms of introducing innovative methods of managing the construction process,
which reduces the consumption of energy and other resources [8]. This directly
corresponds to the goals of green building, which is focused on the most efficient use
of energy, materials, water and land resources [8]. The combination of these areas
allows us to consider construction as a complex process, where optimization of
management and technological solutions is a powerful tool for achieving
environmental goals.

Today, building information modeling (BIM) is a significant factor influencing
the energy efficiency of construction, as it integrates innovative technologies to
optimize organizational and technological processes [8].

BIM modeling involves the evolution of traditional systems of building
construction that includes various dimensions, each of which reflects a separate aspect
of information, such as geometric information (3D), time (4D), costs (5D),
environmental and energy sustainability (6D), facility management (7D), and
construction safety (8D) [1]. This division allows for a clearer systematization and
management of information, which is key to optimizing construction processes and
making informed and effective decisions at all stages of design, construction, and
operation.

A research performed by Spanish scientists Francisco Javier Montiel-Santiago,
Manuel Jesus Hermoso-Orzaez and Manuel Jesus Hermoso-Orzaez analyzes the
effectiveness of using BIM technologies at the 6D stage by developing a model that
can automatically assess the energy efficiency and sustainability of a project, allowing
designers to choose the best design option [5]. This paper investigates a specific
construction project of an existing hospital, using a BIM model of the building to

simulate its energy behavior and conduct an energy analysis. The purpose of this
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approach is to preliminarily study the building's performance before possible
reconstruction or rehabilitation measures [5].

In this study, a detailed architectural model was created using BIM REVIT, using
dxf plans, which allowed for an accurate reproduction of the geometry of the object,
its thermal envelope, and main operational characteristics. Further energy modeling
was performed using the INSIGHT 360 plug-in, which runs in the cloud and uses
proven modeling engines, including DOE 2.2 [3] and EnergyPlus [4], which provided
accurate data on the current energy status of the facility. Finally, post-implementation
analysis of the results obtained from the upgrades - replacing air conditioning systems
with high-efficiency heat pumps, switching to LED lighting, improving window
designs, and installing lighting control systems helped determine the effectiveness of
the proposed improvements [5].

BIM modeling helps to perform a preliminary energy efficiency analysis and
forecast energy consumption of a facility before construction begins. This ensures that
informed decisions are made regarding the use of resources, improving building
efficiency and reducing operating costs in the long run.

BIM modeling is only one of the many factors that contribute to the optimization
of organizational and technological solutions in the construction industry. Other factors
include team qualifications, choice of materials, construction technologies, regulatory
requirements, environmental standards, etc. In our future research, we are planning to
define the list of these factors in more detail and assess their significance using pairwise
and multiple correlation. In particular, the shape of the building is important, as it
determines the level of heat loss, energy efficiency, and comfort of the internal
environment. The shape of the building also determines how large the external area of
the enclosed structures (through which heat loss occurs) is relative to the internal
volume of the building (which needs to be heated or cooled). In our future research,
we want to analyze this in more detail and aim to identify the dependencies related to

this ratio through calculations.
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HIGH-RISE BUILDINGS WITH LOAD-BEARING STRUCTURES
MADE OF TUBECONCRETE

Since the second half of the 20th century, a trend has been observed in world
construction practice towards the construction of multi-storey and high-rise buildings
of frame and frame-connected structural systems. The construction of such buildings

involves the use of high-strength, economical and safe-to-operate vertical load-bearing
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structures, one of which is reinforced concrete. Today, metal pipes filled with concrete
are widely used: in bridge construction or as columns in high-rise construction, or when
arranging pit fences.

Reinforced concrete columns are often used on the lower, heavily loaded floors
of high-rise buildings. Their high strength and rigidity allow you to reduce the cross-
section of columns, maximizing the useful area, and in seismically hazardous regions
to increase earthquake resistance due to their plasticity and ability to absorb energy [1].

Concrete in a tubular concrete column (hereinafter referred to as a TCC) is in
conditions of triaxial compression and therefore the bearing capacity and deformability
of tubular concrete during compression significantly increase. If we compare a tubular
concrete column with a metal one, which has the same bearing capacity and weight,
the reduction in metal consumption in the case of tubular concrete can reach 50%. If a
reinforced concrete column is reinforced with the same amount of metal, then the TCC
cross-section with the same bearing capacity can also be reduced to 50%.

Under the action of the load, the concrete tends to expand in the transverse
direction, but the metal sleeve prevents the development of microcracks and creates
conditions for the effective work of concrete. In turn, the concrete core, filling the metal
shell of the pipe, increases its rigidity and resistance to general and local loss of stability
[2].

The main disadvantage of TCC i1s the difficulty of ensuring the joint operation
of the metal shell and the concrete core. The pipe begins to work as a sleeve under
loads at which crack formation begins. The calculation of steel-reinforced concrete
elements is performed according to [3].

A common way to ensure the joint operation of the core and the shell is to weld
transverse rods (Nelson anchors) in the radial direction to the inner surface of the pipe.
Another way to ensure the joint operation of the metal shell is to create a prestressing
of the metal cage by using concrete on expanding cement. The high strength and
deformability of compressed tubular concrete elements have their theoretical

justification. When a compressive load is applied to a tubular concrete element, the

166



1V Bceykpaincoka Inmepnem-xonghepenuyia cmyoenmis ma monooux 4eHux

«Science and innovations in the 21st century»

outer steel cage restrains the transverse deformations of the concrete core and takes on
the lateral pressure from it. As a result, the concrete core operates under conditions of
volumetric compression, and the steel cage is compressed in the longitudinal and radial
directions and stretched in the tangential direction [4].
In the TCC, the axial and mutually perpendicular directions coincide
with the directions of the main stress areas.
Then the expressions for determining the intensity of stresses opi (formula 1)

and strains epi (formula 2) in a steel pipe can be written in the following form:
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where: 6pz, Gpr, Opr and €pz, €pr, €pr are the stresses and relative deformations of
the pipe in the axial, tangential and radial directions, respectively.

At given axial deformations, the values of normal stresses in concrete and steel
are determined at the points of contact of the steel pipe and the concrete core [5].

For this, the systems of equations (3) are solved jointly for each section:
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For numerical analysis of the stress-strain state of tubular concrete elements
under the action of axial compressive load, taking into account eccentricities, the finite
element method is used.

Conclusions

Tuboconcrete structures are very reliable in operation. In the limit state, they do
not lose their bearing capacity instantly, like reinforced concrete, and are still able to

withstand loads for a long time. Numerous experiments by scientists have established
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that, receiving large deformations, a concrete tube core continues to bear a significant
load. Therefore, the use of tuboconcretein combination with high-strength concrete can

affect industrial, civil and transport construction in Ukraine during the recovery years.
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ANALYSIS OF CONCRETE PERFORMANCE UTILIZING LOCALLY
SOURCED MATERIALS IN LIGHTWEIGHT PERMANENT FORMWORK
SYSTEMS

Introduction. Ukraine faces an unprecedented reconstruction challenge: over
236 000 residential buildings have been damaged or destroyed, generating more than

700 000 tons of debris in the wake of Russia’s large-scale invasion. Traditional
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rebuilding methods are thwarted by labor shortages, damaged logistics, and budgetary
constraints. This study proposes a sustainable, rapid-reconstruction approach that
leverages abundant local byproducts like granite screenings and blast-furnace slag to
manufacture lightweight, permanent formwork blocks. By integrating resource reuse
with simplified assembly, the research aims to reduce costs, minimize waste, and
accelerate post-conflict rebuilding efforts[ 1-3].

Materials and Methods. Sourcing from the Dnipropetrovsk region’s extensive
granite quarries and metallurgical plants, two concrete mixtures were prepared: (1)
1:2:2 by weight of cement, sand, and granite screenings; and (2) 1:2:2 cement, sand,
and metallurgical slag. A total of 54 cubic specimens (100 mm?) and eight prisms
(100x100%x400 mm and 70x%70x280 mm) were cast and cured for 28 days.
Standardized testing assessed compressive strength, flexural strength, and Young’s
modulus. Dimensional consistency was verified via Pearson correlation coefficients.
Concurrently, finite element modeling in ANSYS examined block geometry for a
representative beam (250 x 300 x 600 mm with 20 mm wall thickness), targeting a
mass below 25 kg to permit single-person handling.

Experimental Results. Granite-based specimens exhibited compressive
strengths of 9.5-11 MPa, flexural strengths of 2 MPa, and mean Young’s modulus of
23 x 10* MPa. Slag-based cubes achieved an average compressive strength of
9.5 MPa, flexural resistance of 2 MPa, and a Young’s modulus of 21 x 10* MPa. In all
cases, dimensional measurements produced Pearson correlation coefficients are close
to unity, confirming uniformity in mixture preparation and curing processes. These
mechanical properties meet the baseline requirements for moderate-load bearing
applications in formwork contexts.

Numerical Modeling. Finite element simulations have corroborated the
laboratory findings and have validated block design. Under simulated service loads,
the beam model has displayed a maximum deflection of only 0.02 mm negligible
relative to wall thickness and peak stress of 1.06 MPa, roughly 50% of the measured

flexural capacity. Stress contours have indicated uniform distribution without critical
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concentration, underscoring a comfortable safety margin. These results confirm that
the proposed block geometry is structurally robust while remaining lightweight.

Formwork Block Design. Building material insights and numerical validation,
modular formwork blocks were developed for columns and beams. Columns: Two
standard heights (300 mm and 600 mm) employ a tongue-and-groove joint for precise
alignment, reinforced by a simple clamping system using steel angle profiles and
adjustable bolts. This design ensures vertical accuracy without specialized tools or
training. Beams: U-shaped beam blocks incorporate side-wall reinforcement and a
lightweight support scaffold to maintain positional stability during concrete placement
and curing. Both block types remain under 25 kg, enabling field assembly by one or
two workers.

Discussion. The integration of locally sourced aggregates and innovative block
geometries demonstrates a viable pathway for cost-effective, sustainable
reconstruction. Granite screenings offer slightly higher stiffness, whereas slag provides
a circular-economy advantage by diverting industrial waste from landfills. The reduced
need for mechanical equipment and the simplified assembly process address labor
constraints typical in post-conflict zones. Moreover, local material utilization cuts
transportation costs and carbon emissions, aligning with broader sustainability goals.

Conclusions and future work. This study validates the mechanical suitability
of granite- and slag-based concretes in permanent formwork applications and confirms
the structural integrity of the proposed block designs through both laboratory testing
and finite element analysis. Ongoing research will focus on field trials to assess
real-world installation efficiency, labor requirements, and long-term performance
under variable environmental conditions. This approach holds promise for rapidly
restoring resilient housing and infrastructure in Ukraine’s most affected regions by

marrying resource reuse with user-friendly construction methods.
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ZERO LIQUID DISCHARGE TECHNOLOGIES FOR WASTEWATER
TREATMENT: CURRENT STATUS AND DEVELOPMENT TRENDS

In the current context of increasing water resource scarcity and tightening
environmental regulations, technologies aimed at minimizing water consumption and
reducing the volume of wastewater discharges into natural water bodies are gaining
particular importance. One of the promising directions in this field is the
implementation of Zero Liquid Discharge (ZLD) systems, which ensure complete
utilization of wastewater or its reuse after advanced treatment [1-2]. The development
of such technologies opens new opportunities for sustainable water use in industry and
municipal sectors.

Zero liquid discharge technologies involve an integrated approach to wastewater
treatment, aiming at the maximum removal of impurities and the return of purified

water into production cycles. A typical ZLD scheme includes stages of
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physicochemical treatment, the application of membrane methods (reverse osmosis,
nanofiltration), and evaporation of residual concentrates [3].

Currently, the practical implementation of ZLD systems covers the following
key technologies: preliminary treatment by mechanical and physicochemical methods;
membrane processes for high-efficiency water recovery [4]; evaporative units and
crystallization systems for concentrate disposal [1]; and technologies for recovering
valuable substances from wastewater [3].

Such technologies are being realized within closed cycles at enterprises in the
energy, textile, chemical, and pharmaceutical industries. ZLD systems are being
particularly actively implemented in regions with limited water resources, such as
India, China, and South Africa [2].

However, the widespread deployment of ZLD technologies faces several
limitations, including high capital and operational energy costs [1]; the complexity of
managing salt balance [4]; and the need for highly qualified system maintenance
personnel.

Therefore, further advancement of ZLD technologies depends directly on
reducing operational costs and increasing energy efficiency.

The use of zero liquid discharge technologies is critically important not only for
resource conservation but also for reducing the environmental burden on natural
ecosystems. Traditional wastewater treatment methods, even those providing a high
degree of purification, do not always guarantee complete removal of contaminants such
as heavy metals, residual pharmaceuticals, and microplastics. ZLD systems allow the
almost complete elimination of harmful discharges into the environment, contributing
to the restoration of ecological balance in water bodies.

The implementation of ZLD systems is particularly relevant in regions with high
population density and limited water resources. In such conditions, water purification
and reuse not only reduce anthropogenic impacts but also become essential

prerequisites for the socio-economic stability of territories.
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Moreover, modern ZLD technologies actively contribute to the achievement of
the UN Sustainable Development Goals, particularly Goal 6 («Clean Water and
Sanitation») and Goal 12 («Responsible Consumption and Production»). This
underlines the importance of a systematic approach to the implementation of ZLD
systems at all levels — from local industrial facilities to national water management
strategies.

Among the priority directions for improving ZLD technologies are: the
development of new generations of membrane materials with enhanced resistance to
fouling and longer service life [4]; the advancement of energy-efficient evaporation
technologies with heat recovery [1]; the integration of membrane and biological
treatment processes into hybrid systems [3]; the application of automated monitoring
and control systems; and the development of innovative methods for the disposal of
solid residues and concentrates with the potential for their reuse as resources [5].

Special attention is also given to the deployment of digital control technologies,
including the use of artificial intelligence algorithms for the optimization of complex
closed water systems.

Zero liquid discharge technologies for wastewater treatment are a key tool in
strategies for sustainable water use. Their development contributes to reducing the
environmental load, conserving water resources, and creating new opportunities for
integrating the principles of the circular economy into the water sector. Despite existing
technical and economic challenges, improvements in membrane, evaporation, and
hybrid technologies create prerequisites for the widespread adoption of ZLD solutions

across all sectors of economic activity [2-3].
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THE USE OF FINITE ELEMENT METHOD IN THE STABILITY
ANALYSIS OF CYLINDRICAL TANKS

Problem Statement. Steel vertical cylindrical low-pressure tanks are commonly
used as storage vessels for water, petroleum products, and gases. Due to the current
military actions, many such structures have sustained significant damage or have been
completely destroyed. This situation necessitates the urgent construction of new tanks.

The cylindrical shell wall serves as the primary load-bearing element of the tank.
It belongs to the class of thin-walled shells, with the following typical geometric ratios:
r/t = 600 + 3800; 1/r = 0.6 ~ 2.5, where |, r, and t denote the shell’s length, radius, and
thickness, respectively. Stability becomes a critical design concern for such structures.

Among compressive loading scenarios, wind pressure plays a major role.
According to design standards [1, 2], wind loading on cylindrical structures is
considered as pressure that is unevenly distributed along the circumference.

In the general case, the stability problem for a cylindrical shell under external
pressure is described by an eighth-order differential equation. Analytical solutions to
this problem are quite cumbersome and impractical for engineering applications. A
viable alternative to analytical approaches is the finite element method (FEM), which

1s based on the classical principles of structural mechanics. This method enables
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solving complex mechanical problems while accounting for all structural features of
the system and the specifics of applied loads.

Accordingly, in this study, the stability analysis of a cylindrical shell under
external pressure is carried out using the LIRA software suite, which implements the
finite element method.

Research Objective. The purpose of this work is to determine the optimal finite
element model for cylindrical shells subjected to external pressure.

Research Content. Finite element analysis of the shells was performed using
flat shell elements KE 41 and KE 341. The geometric characteristics of the shell are
approximated by the geometry of an inscribed polyhedron. As the finite element mesh
is refined, the approximation accuracy of the shell surface using flat elements
improves. Hence, convergence of the FEM solution is ensured.

As noted in [4], the meshing operation — i.e., the subdivision of the structure into
finite elements — is difficult to formalize. At the initial stage, an arbitrary meshing
pattern was applied. The number of elements along the circumference was set as a
multiple of the number of buckling waves corresponding to the critical mode under
external pressure. The number of elements along the height was chosen to maintain
equal element dimensions.

Parametric modeling was carried out with variations in the geometric
characteristics of the shell in order to investigate their influence on the critical pressure,
and a sensitivity analysis was performed to assess the effect of changes in the loading
model and boundary conditions [3]. In particular, the r/t ratio was varied within the
range of 600 to 3800, which made it possible to identify the limiting values required to
ensure stability under different tank configurations. The sensitivity analysis of the
model to boundary conditions (such as rigid clamping of the bottom edge or hinged
support) allowed for the evaluation of the impact of support type on the shell's stability.

A stability analysis was conducted for the selected mesh, and the critical pressure

values were determined. The mesh was then refined, and the calculation repeated. This
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process continued until the difference between two successive results did not exceed
5%. The mesh at this point was considered the optimal one for further analysis.

Conclusions.

1. The conducted study confirmed that the LIRA software suite, which
implements the finite element method, is an effective tool for analyzing the stability of
thin-walled cylindrical shells under external pressure. Its computational capabilities
allow for the consideration of geometric features, loading types, and boundary
conditions, making it suitable for practical design applications of storage tanks.

2. The use of flat shell elements KE 41 and KE 341 in this task proved to be
justified. The analysis showed that with sufficient mesh refinement, the approximation
accuracy of the curved shell surface is satisfactory, and the resulting calculations are
reliable.

3. A mesh refinement strategy was developed based on successive iterations and
convergence control. The mesh was considered optimal when the relative difference

between two consecutive results did not exceed 5%.
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ARCHITECTURAL REVITALIZATION: CREATING A NEW URBAN
SPACE ON THE SITE OF AN INDUSTRIAL ZONE

Revitalizing industrial cities is an important way to improve modern cities. It
allows cities to reintegrate old industrial areas that have been abandoned or not used
properly back into the larger urban space. Cities like Dnipro, with a long industrial
history, must emphasize revitalization due to many large industrial sites that are empty
or have no purpose. Within the context of revitalization in Dnipro lies the goal of
moving factories further from the Dnipro River and creating new spaces to support
sustainable urban growth..

Is Revitalization Necessary? What Happens If Nothing Changes?

If industrial land maintains the status quo, the impacts can be quite deleterious:

Environmental problems — the effect of past industrial activities polluting the
land, water, and air.;

Urban barriers — sites that block access to parks and the river;

Economic stagnation. — unused land does not attract investment.;

Social problems — abandoned areas can lead to crime and lack of public spaces.

There are some additional benefits to revitalization:

progressive uses of urban land have generally been developed for residential,
mixed use commercial, and recreational that are useful to contemporary cities;

improvement of environmental conditions from cleaned up soil, reduction in

industrial land use;
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more meaningful growth — opportunities for growth from outside investment vs
remarkably supporting small large business growth that will provide up income to
greater than conventional use of land;

create whole cloth new identity — an intrinsic change to the image of Dnipro; for
community residents, tourists, government offices, and businesses.

Analysis of Industrial Zones in Dnipro. Dnipro has a long history of being an
industrial city, with many factories sited along the river as they needed water for the
production process. However, due to economic changes, many factories have closed,
and some portions of their land are empty or abandoned. The areas to be focused on
for industrial revitalization comprise:

Dnipro Metallurgical Plant, Dnipro Machine-Building, Plant Industrial areas
along Peremohy Embankment.

International Experience in Revitalization. We should analyze the experience
and the situation in the cities:

HafenCity (Hamburg, Germany) - the transformation of old port areas into an

attractive area for residential and business use.

Tate Modern (London, United Kingdom) - the repurposing of a former power

station to become one of the top art centres in the world.
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High Line (New York, USA) - repurposing the old, unused rail corridor into a

modern urban park.

Conclusion

Revitalizing industrial areas in Dnipro is an important part of the city’s future.
Creating public spaces where old factories were will make the city bigger and better. It
will also bring new businesses, new jobs, and better social life. There are many
successful examples in other countries. This kind of project can show how to build and

use empty industrial places. It can help Dnipro have a new modern city identity..
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THE SIGNIFICANCE OF SUSTAINABLE WATER MANAGEMENT IN
CONSTRUCTION AND ARCHITECTURE

1. Overview: Water as the Basis for Sustainable Design and Life

Water, which makes up more than two-thirds of the earth's surface, is vital to
ecosystems, human survival, and the built environment. Only a small portion of it is
accessible freshwater, though? the growing demands due to pollution, urbanization,
and climate change are making water scarcity worse. This circumstance necessitates
rethinking how water is used in building and architecture. There is a great deal of space
for improvement as the building industry has a major impact on global water
consumption, particularly through the use of potable water. Top priority in sustainable
design should be given to ecosystem support, efficiency, and conservation. Localized,
culturally appropriate water strategies that honor the environment and the community
can result from fusing traditional knowledge with contemporary innovation.

2. Water-Sensitive Urban Design and Sustainable Architecture

2.1 Stormwater management and rainwater harvesting

Rainwater harvesting is commonly incorporated into modern architecture to
lessen reliance on municipal resources. In order to control runoff and lessen urban
flooding, features like bioswales, permeable pavement, and green roofs are being
utilized more and more. For example, Singapore's urban planning initiatives creatively
blend beautiful design with stormwater management. Real-time tracking of water
quality and performance is now possible thanks to smart monitoring systems,

guaranteeing safe reuse and effective operation. By increasing humidity and decreasing
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heat, this type of green infrastructure also enhances regional microclimates.

2.2 Closed-loop systems and greywater recycling

Systems that purify greywater, or water from sinks, showers, and laundry, for
use in irrigation and flushing are becoming more and more common in buildings. This
is possible even in urban settings thanks to technologies like membrane bioreactors
(MBRs) and artificial wetlands. The Bullitt Center in Seattle is a prime example,
having combined on-site treatment and rainwater collection to achieve net-zero water
use. In addition to promoting urban biodiversity through natural treatment ecosystems,
recent advancements have reduced the energy footprint of these systems, making them
suitable for a greater variety of building types.

2.3 Design That Responds to Climate

Passive techniques like wind towers, drought-resistant landscaping, and
evaporative cooling can significantly reduce water demands in areas with limited water
supplies. Many of these methods have their roots in traditional knowledge and are
currently being modified to incorporate modern technologies. One example is the use
of ancient Persian ganats for groundwater management. By using thermally massive
materials like rammed earth and adobe, indoor humidity can be naturally controlled,
lowering the need for mechanical systems. These methods can drastically reduce

building water use when applied carefully.

3. Eco-Friendly Materials: Cutting Down on Water Use in Building

3.1 Materials with Minimal Water Impact

Choosing building materials that use as little water as possible over the course
of their life cycle is part of sustainable construction. Eco-friendly substitutes include
repurposed steel, reclaimed wood, and quickly renewable materials like hemp or
bamboo. In addition to providing structural advantages, engineered materials such as
cross-laminated timber (CLT) have smaller water footprints than conventional

concrete. Mycelium and plant fiber insulation are examples of emerging bio-based
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materials that can further lower resource intensity while promoting healthy indoor
environments.

3.2 Materials That Are Permeable and Hygroscopic

Rainwater can replenish groundwater instead of generating runoff when
permeable concrete and porous asphalt are used. In a similar vein, hygroscopic
materials that draw moisture from the atmosphere can lessen the requirement for
irrigation in green walls or facades. Systems that collect water from dew or humidity
are among the innovations in this field; these are particularly useful in semi-arid or
coastal settings.

3.3 Using Circular Construction Techniques

Because they save water, prefabricated and modular construction methods are
becoming more and more popular. These techniques generate less waste and eliminate
the need for on-site water-intensive procedures. Furthermore, effective dust
suppression techniques, like atomized mist, require less water than conventional

hosing, which helps to promote more water-conscious building practices in general.

4. Membrane Technologies: Advances in Water Treatment at the Building
Scale

Water management in buildings is being revolutionized by membrane-based
water treatment systems. Greywater and rainwater can now be treated and reused on-
site thanks to technologies like forward osmosis (FO), nanofiltration (NF), and reverse
osmosis (RO).

* Biomimetic membranes, which draw inspiration from natural processes, are
making RO systems more energy-efficient.

* NF membranes are helpful for high-purity reuse because they can eliminate
micropollutants that other systems overlook.

« FO technology provides an energy-efficient method of treating and
concentrating wastewater; hybrid systems are now combining RO and FO for improved

efficacy.
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These systems are becoming more practical for both residential and commercial
buildings as they are improved and expanded.

Barriers like cost, public awareness, and regulatory inertia still exist despite
tremendous progress.

5. Conclusions.

Urban resilience and sustainable design both heavily rely on water. Architects
and engineers can rethink how buildings engage with the hydrological cycle by
combining regenerative materials, efficient technologies, and conventional wisdom.
Smart water systems that track usage, identify leaks, and improve flow using Internet
of things sensors to ensure responsible development, it is crucial to teach aspiring
professionals about water-sensitive design. In the end, structures should actively

support the health of the water in their surroundings in addition to minimizing damage.
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QUANTITATIVE METHODS FOR ASSESSING THE QUALITY OF
URBAN TERRITORY

Today, cities are growing and expanding, overpopulating their central parts, and
making transport links more difficult. Urban development is becoming disconnected

from the natural environment, and the urban population is overly concentrated. There
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is a growing mismatch between the principles of urban planning and the new conditions
of development. In these conditions, it is important to study methods for assessing the
quality of urban areas.

As pointed out by Y. Hubar and V. Say, the main task of the valuation is to
identify the characteristics that affect the prices of objects, taking into account certain
factors. The factors of urban area valuation include:

1) environmental factors (air pollution, noise pollution);

2) localisation factors: infrastructure (availability of engineering equipment on
the territory), engineering and geological factors (groundwater, soil bearing capacity),
physical and geographical indicators (relief);

3) communication factors (conditions of transport communication, transport
accessibility) [1].

Another specialists in this field P. Sankov and V. Gilev, investigated the patterns
of influence of architectural and urban planning, environmental, organisational and
technological factors on the quality and safety of human life in a modern city. The
territory can be examined by the following factors: natural and climatic environment,
ecological and hygienic environment, living environment, industrial environment,
recreational environment and socio-psychological environment. The basis for
assessing the quality of an urban area is to compare the obtained qualitative values of
the factors with theoretically optimal values and norms [2].

O. Tsyganenko believes that the assessment of the city territory should include
the following groups of factors:

1) natural conditions and resources (relief, soils, resources, land, minerals, etc.);

2) the current state of economic development (housing stock, cultural and
consumer services, engineering and transport infrastructures, level of amenities, etc.);

3) social conditions (population, places of work, places of recreation);

4) environmental conditions (level of air pollution, water pollution, soil

pollution, presence of electromagnetic waves, noise, radiation pollution);
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5) architectural and aesthetic conditions (presence of nature reserves,
monuments of architecture and urban planning, archeology, history, nature,
culture) [3].

Thus, assessment of the urban quality of an urban area can become an important
step in preparing a social, environmental and economic development strategy for the
city. It should be used to develop planning solutions to assess differences in the natural
and economic characteristics of individual parts of the territory, areas of functional

zoning and models of possible economic development.
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THE ROLE OF SCADA IN MANAGING HVAC SYSTEMS

Large facilities often operate multiple automated ventilation units and heating,
ventilation, and air conditioning (HVAC) systems. Implementing a dispatch control
system is essential for their coordinated and efficient operation. This approach enables
centralized control, equipment status monitoring, and remote management via the

Internet [Mistry, 2023; Widura, 2022].
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Dispatch control provides centralized oversight of processes at large facilities and
enables adjustment of service equipment parameters. Data is collected and processed by
programmable logic controllers (PLCs) that support various communication standards.

Typically, implementation starts with local subsystems and then gradually expands
to cover the entire facility. To avoid compatibility issues or functional limitations from
early-stage solutions, it is essential to plan the system comprehensively from the start, using
SCADA (Supervisory Control and Data Acquisition). SCADA systems offer centralized
monitoring, automatic data acquisition, event logging, and remote control via Internet-
connected interfaces [Popa, 2024].

The implementation of the dispatching system improves equipment efficiency,
optimizes resource consumption, maintains comfortable conditions in real time, and
enables data accumulation for system performance analysis and forecasting. An additional
protocol converter — for example, the USB-CON by TM “TENSE” (Tense Elektronik) —
is required for integrating climate control equipment into the dispatching system.

The USB-CON protocol converter, produced by Turkish manufacturer TENSE, is
a compact device for connecting RS232/RS485 (MODBUS) interface-equipped devices
to a computer via USB. (Fig. 1) [Tense Elektronik, n.d.].

Figure 1 RS232/RS485 to USB converter
The connection diagram of devices to the USB converter, illustrating its use

within the dispatching system, is presented in Figure 2.
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Figure 2 Devices connection diagram using the USB-CON converter
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The SCADA system integrates all HVAC components into a unified controlled
network, enhancing energy efficiency, reducing consumption, and improving overall
economic performance. By combining various controllers and utilizing standard
communication interfaces along with specialized software, the system provides
centralized control and real-time monitoring of climate control equipment [ Widura, 2022].

The topological structure of the SCADA system, illustrating the arrangement of
devices, sensors, controllers, and other components within a unified control
environment, is presented in the topological diagram (Fig. 3). This structure is essential

for understanding the organization of the network and ensuring system reliability.
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Figure 3 The topological structure of the SCADA system

In conclusion, the flexibility of SCADA architecture makes it a robust solution for

both new HVAC installations and the modernization of existing infrastructure. Its ability
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to support scalability, integrate diverse equipment, and adapt to technological
advancements ensures long-term operational efficiency and compliance with evolving
regulatory standards. Thus, SCADA-based dispatch control systems represent a critical

component in the effective management of modern climate control environments.
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MAISONS FLOTTANTES, AVANTAGES ET PERSPECTIVES DE
CONSTRUCTION

Enoncé du probléme. La nécessité d’une recherche approfondie sur les maisons
flottantes en tant que solution potentiellement efficace et durable pour relever les défis
liés au changement climatique, aux ressources foncieres limitées et au besoin de
developpement innovant d’infrastructures résidentielles et commerciales, ainsi que
d’identifier les moyens de surmonter les obstacles techniques, réglementaires et

sociaux existants a leur adoption généralisée.

188


https://doi.org/10.47363/JBBER/2023(1)113
https://tense.com.tr/en/products/rs232-rs485-to-usb-converter-usb-con/
https://www.academia.edu/122246271/Energy_Saving_in_Air_Conditioners_Using_PLC_Control_and_the_SCADA_Monitoring_System
https://www.academia.edu/122246271/Energy_Saving_in_Air_Conditioners_Using_PLC_Control_and_the_SCADA_Monitoring_System

1V Bceykpaincoka Inmepnem-xonghepenuyia cmyoenmis ma monooux 4eHux

«Science and innovations in the 21st century»

Objectif de l'étude. 1’ objectif de 1’é¢tude des batiments flottants est de prouver
les perspectives du développement de la construction des logements sur 1’eau en
Ukraine. Selon le Groupe d’experts intergouvernemental sur 1’évolution du climat
(GIEC), le niveau de la mer pourrait augmenter de 59 cm d’ici 2100 et une étude de la
NASA de 2017 montre que la glace autour du Groenland et de I’ Antarctique fond plus
rapidement. Pour lutter contre ces menaces, des architectes et urbanistes ont congu des
iles flottantes et méme des villes sur 1’eau. Les Néerlandais sont les leaders dans ce
domaine. Dans la ville de Maasbomel, les équipes de construction de Vermeer ont
construit 50 maisons flottantes qui peuvent s'élever jusqu'a 5,5 metres au-dessus de
leur position d'origine a marée haute tout en restant au sec a l'intérieur. [1]

Vous pouvez également utiliser des péniches comme logement, cela peut Etre
trés pratique, mais on peut y avoir de nombreux problemes avec la transformation et
I'aménagement intérieur. Bien sir, il est plus facile de commander une nouvelle péniche
dans un chantier naval qui répond immédiatement aux exigences du client, mais le plus
souvent on achete une vieille péniche a ces fins. En plus de la modernisation, il est
nécessaire d'effectuer un entretien préventif pour €liminer la terre et la rouille tous les
2 ans et pour cela il faut soulever le navire jusqu'au rivage. Il y a un autre point ict :
bien que la péniche soit transformée en immeuble résidentiel, elle ne peut pas se
déplacer librement ni s’arréter n’importe ou. Des zones spéciales sont réservées au
stationnement de ces péniches. [2]

La technologie de construction des maisons sur l'eau a 'aide de pontons est
apparue il n'y a pas si longtemps. Elle est basée sur I’utilisation des pontons spéciaux
qui sont combinés entre eux en une seule plate-forme flottante. Cette plate-forme
maintient la maison sur I’eau. Selon le matériau, les pontons sont en béton arme¢, en
plastique ou en métal. Les pontons en béton armé sont constitués d'une boite de forme
cubique dont les parois sont en béton armé et dont les vides sont remplis de matériaux
isolants légers, comme la mousse de polystyrene. Malgré son poids assez important
(certains bateaux flottants peuvent étre tres grands et congus pour plusieurs dizaines de

personnes), la conception présente une bonne stabilité et les caractéristiques d'un navire
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qui flotte bien et ne coule pas. Les pontons en plastique sont utilisés pour y placer des
structures légeres et des structures sur celles-ci. Ils sont reliés par des encrages
spéciaux. [3]

Résultats d'analyse. Si nous ne parlons pas des batiments modulaires, car la
conception typique des maisons sur l'eau n'est pas encore répandue en Ukraine, elles
seront relativement plus chéres pour les futurs propriétaires en fonction des solutions
de conception et d'architecture individuelles que par rapport aux maisons concurrentes
sur un terrain ordinaire. Le colit au meétre carré d’une maison flottante dépend des
conditions spécifiques du projet. Par exemple, une maison a un €tage pour une ou deux
personnes d'une superficie d'environ 50 metres carrés, construite avec une structure en
acier, empilé avec une tige, peut cotliter 1 500 $/m?. La construction d’un tel batiment
peut prendre de 4 a 6 mois. Une maison a un €tage en tole pleine avec isolation peut
étre commandée pour environ 1 000 $/m? et le constructeur peut la batir en 2 ou 3 mois.
Une maison familiale a deux étages d'une superficie de 160 metres carrés qui est
construite en 6 mois, colte pour le client environ 200 000 $ ou 1 250 $ par métre carré.
Au premier étage de cette maison se trouvent : s€jour, cuisine, dressing, sauna, salle de
bain. Au deuxieme étage se trouvent 3 chambres et 2 salles de bains. En régle générale,
le colit de la maison comprend 1'exécution de tous les documents avec l'inscription de
la maison en tant que navire stable dans le registre des navires d'Ukraine avec la
delivrance du livre du propriétaire au client. A titre de comparaison : vous pouvez
construire une maison de 55 m? sur un terrain sans décoration intérieure et sans
raccordement aux communications en 3 mois a un prix d'environ 15 000 $ ou 271 $/m?
en 3-4 mois et environ 400 $/m? pour des frais de construction pour une maison en
rondins de la méme superficie, une maison en briques peut coiiter 600 $/km?.

Conclusions. Avantages des maisons flottantes : des avantages significatifs des
maisons flottantes en termes d’adaptation au changement climatique, notamment de
protection contre les inondations, ont ét¢ démontrés. Leur empreinte écologique peut
étre beaucoup plus faible car des sources d’énergie renouvelables et des systemes de

gestion durable des déchets peuvent étre utilisés. Elles peuvent étre économiquement
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viables sous certaines conditions et apporter une contribution sociale a 1’¢largissement

du fond immobilier et a la création d’espaces de vie uniques.
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APPLICABILITY OF MINERALS IN THE CONSTRUCTION OF
NUCLEAR POWER PLANTS

The construction of nuclear power plants is a very responsible process due to the
complexity and danger of this structure, therefore the selection of materials must be
diligent. The use of various minerals and rocks in the production of equipment and raw
materials for the nuclear industry, including the manufacture of fuel assemblies (FA),
is well known. The use of minerals directly in special structures is less well known,
especially special types used in the construction of nuclear power plants and other
nuclear industry facilities [1]. There is the list of such minerals with an indication of

their use.
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. Quartz is used in the composition of inert materials for concrete. It is
used for all building structures and in the form of microsilica in the composition of
self-compacting concrete.

. Hematite, magnetite are used as additives in concrete biological
protection of reactors. It is used as a gamma-ray absorber and weighting agent.

. Barite is used as an additive in concrete for biological protection of
RMBK reactors. It is used as microsilica in self-compacting concrete and is a
component of plaster for the walls of X-ray laboratories and weighting agent [3].

. Zeolites, halite are used as additives in the composition of porous glass

ceramics (foam glass). It is used for insulation of building structures.

. Chromite 1s used as an additive in concrete. It 1s used to increase radiation
resistance.
. Limonite, clay minerals (kaolinite), chrysotile asbestos, serpentine

(asbestos), colemanite (ulexite), datolite are used as additives in concrete for biological
protection of reactors. They act as an absorber of thermal neutrons, and limonite,
colemanite (ulexite), datolite are also an absorber of gamma rays.

. Feldspars (orthoclase) are used in the composition of inert materials for
concrete. It can be used for all building structures.

. Carbonates (calcite) are used in the composition of inert materials for
concrete and ballast crushed stone cushions. It is used for all building structures in the
form of micro calcite in the composition of self-compacting concrete.

. Carbonates (dolomite) are used in the composition of inert materials for
concrete and crushed stone cushions. It is used for all building structures.

. Clay minerals (bentonite) are used as a base for special concretes for the
disposal of radioactive waste (RAW). It is used as a component of insulating safety
barriers [2].

Making conclusions, it is necessary to mention that the above list of minerals
can be used to build nuclear power plants. This data can be very useful for building

nuclear power plants and simplify the construction process.
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APPLICATION EXPERIENCE OF THE “TOP-DOWN” METHOD IN
THE CONSTRUCTION OF MULTI-STOREY AND HIGH-RISE BUILDINGS

The global construction sector has witnessed significant expansion in multi-story
and high-rise building projects, with skyscraper development showing remarkable
growth over the past decade. According to data from the Council on Tall Buildings and
Urban Habitat (CTBUH), the number of buildings exceeding 200 meters in height has
surged from 602 in 2012 to more than 2000 by 2022, underscoring the increasing
prominence and significance of high-rise construction within contemporary
engineering practice.

The proliferation of tall buildings spans of various functional types, including
residential, commercial, and mixed-use developments. Prominent examples illustrating

this trend include Dubai's Burj Khalifa, currently the world's tallest building; Shanghai
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Tower, noted for its distinctive spiral design; and The Shard in London, a landmark
seamlessly integrated into a historic urban environment. These developments reflect
the architectural and engineering innovations essential in modern construction practice.

High-rise construction predominantly occurs in densely populated urban centers,
where land scarcity presents substantial challenges and necessitates development
within constrained spatial conditions. Notable cases include the La Défense district in
Paris, which harmonizes contemporary skyscrapers within historical urban contexts;
The Shard in London, constructed within the city's limited central area; and Lotte
World Tower in Seoul, strategically located in an intensely developed urban landscape.
Such restrictive contexts demand careful consideration and selection of appropriate
construction methodologies to ensure project success and minimize disruption.

This research aims to establish methodological principles guiding the application
of the “top-down” construction method in multi-story and high-rise building projects.
Additionally, the study seeks to develop an evaluative framework for assessing the
effectiveness of this method, thus providing a robust basis for informed organizational
and technological decision-making within construction management practices.

The research methodology involves an extensive review and critical analysis of
existing literature, complemented by statistical data on the practical application of the
“top-down” method in contemporary high-rise projects. Through this analysis, key
methodological principles and influential factors affecting organizational and
technological choices will be identified and categorized.

The “top-down” method represents an innovative construction technique that
enables concurrent execution of underground and above-ground building components.
This approach significantly accelerates project timelines and reduces environmental
impacts, offering particular advantages in dense urban settings where site access and
resident disruption are major concerns. Given that the construction of underground
structures can constitute up to half of the overall project timeline, implementing the
“top-down” method provides substantial reductions in both duration and associated

costs compared to conventional construction methods. Furthermore, this method
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mitigates potential adverse impacts on adjacent structures, enhancing its suitability for
densely built urban environments.

Nevertheless, alongside its evident advantages, the “top-down” method
introduces complexities related to site management and logistical planning. The
simultaneous construction of subterranean and above-ground building sections
demands rigorous organization and detailed technological planning, including
enhanced safety protocols and meticulous coordination.

Effective decision-making regarding organizational and technological aspects
requires comprehensive consideration of multiple variables, such as building geometry
(especially subterranean dimensions), surrounding urban density, technical capacities,
and available human resources. Hence, there is a clear necessity for further scientific
inquiry into identifying and systematizing these factors, particularly during the project
planning phase. Developing a structured methodology for assessing the effectiveness
and efficiency of the “top-down” method is therefore essential to support optimal
decision-making processes.

In conclusion, the “top-down” construction approach offers significant
advantages for multi-story and high-rise developments in dense urban areas,
optimizing project schedules, reducing costs, and lessening environmental impact. Its
successful application requires careful consideration of various influencing factors,
including structural dimensions, technological capabilities, and workforce availability.
Nonetheless, expanding the practical adoption of this method necessitates clearly
defined evaluative criteria, justifying additional research. Such efforts will contribute
not only to economic efficiency but also to the sustainable advancement of construction

practices and the enhanced competitiveness of construction enterprises globally.
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MODERN TRENDS IN LANDSCAPING

According to data established by the World Health Organization (WHO), the
standard for urban greening should be 50 square meters of urban green space per resident.
Cities where vegetation covers less than 10% of the urban area are considered unfavorable
in terms of greening, while those with 40-60% greenery are considered favorable for
living. The standard for public green spaces in large cities is 21 square meters per person,
or 2.1 hectares per 1,000 people. Unfortunately, only six large cities in Ukraine meet this
standard, with at least 21 square meters of green space per resident. These cities are
Ternopil, Nikopol, Bila Tserkva, Rivne, Lviv, and Ivano-Frankivsk.

Nowadays, there is a wide range of modern approaches to greening public spaces,
high-rise residential buildings, and multifunctional public facilities. Let us take a closer
look at some of these by creating our own catalogue of green plantings [1].

Sensory Garden
A sensory garden is a garden environment designed to stimulate the senses. This

stimulation is achieved through using of plants and specific materials that engage all five
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senses: sight, smell, touch, taste, and sound. A therapeutic corner usually occupies a small
area and can serve as a substitute for a relaxation zone or a playground.

These types of gardens are popular among both children and adults, especially those
with sensory processing issues, including autism and other impairments [2].

A sensory garden is also widely used to help restore a harmonious
psychoemotional state in people with sensory impairments. For instance, if a person has
poor eyesight, the other senses become more acute and compensate, helping them to
perceive the world more fully.

However, for residents of large cities, especially for those who need rehabilitation
after an illness or revival of mental strength, a visit to such a garden will not be
superfluous.

Mini-Forests

Mini-forests - small areas are densely populated by a variety of plants. They can be
located anywhere. For example, overcrowded and polluted urban areas that need the most
help in maintaining clean air and water are suitable places for mini-forests.

Trees absorb carbon dioxide and polluted air, reduce water pollution and create
noise insulation. They also provide habitat for other creatures such as birds and insects.
Although mini-forests are small in size, they can restore biodiversity in cities as effectively
as large natural forests.

The method of creating mini-forests is simple:

. Identify small urban land plots.

. Select a variety of tree species, preferably from local forests.
. Prepare the soil.

. Finally, plant a large number of young saplings.

Urban mini-forests also allow people to connect with nature without leaving the
city, which is especially important in densely populated areas where the fast pace of life

leaves little time to travel to real forests [3].
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Vertical Landscape

Vertical landscaping is a direction of landscape improvement, which implements
landscaping of territories not in the usual, horizontal way (on windowsills or tables), but
vertically (on walls or special suspended structures) [4].

Greening buildings today is an effective way of improving the environmental
situation in cities. Modern technologies and structures make it possible to create
convenient, efficient and economical systems for landscaping structures. Using of modern
vertical landscaping technologies makes it possible to create unique projects of facades
that fill streets and buildings with living vegetation without attracting additional territories
[5].

Many researches prove that the use of facade landscaping elements has a positive
effect not only on the environment, but also on the indoor climate, creating an energy
saving effect. For example, in the heat days, a green wall provides significant energy
savings for any building. The surface covered with plants heats up less in the summer,
which allows you to significantly save on air conditioning. In the cold season, the vertical
garden system is an additional layer of insulation. The air gap between the wall and the
vertical garden reduces heat loss and prevents cold air from entering the building.

Conclusion. The growing of Ukrainian cities, the increase in the number of cars,
the construction of new plants significantly disimprove the state of the environment. That
is why modern methods of landscaping for the improvement of city streets are becoming
increasingly relevant. Urban gardening helps restore the natural balance and decorates the
space. It is proved that greens, flowers, trees have the most favorable effect on a person,
and the opportunity to look at leisure for green spaces improves his emotional state. The
presence of public gardens and parks allows residents to walk and play sports outdoors.
Flower plots near hospitals and health facilities cheer up patients.

Vertical gardening, “green” roofs, facades, terraces, turned into gardens and mini-

forests can already be seen in different parts of the world.
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L'IMPACT DE L'INTELLIGENCE ARTIFICIELLE SUR
L'ARCHITECTURE

Actualité. Chaque année, I’intelligence artificielle (IA) influence de plus en plus
le domaine de I’architecture, transformant les processus de conception et de
construction. Elle peut étre utile a différentes étapes du projet, en contribuant a
accroitre 1’efficacité, la durabilité et la créativité dans la pratique architecturale.

Positionnement du probléme. L’intégration croissante de 1'IA dans
I’architecture souléve des questions sur la maniere dont cette technologie peut

optimiser les processus tout en respectant les enjeux liés a la créativite, a la sécurité et
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a la réglementation. La rapidité d’analyse, la capacité a générer de multiples options et
a automatiser des taches complexes offrent de nombreux avantages, mais nécessitent
¢galement une réflexion sur les implications juridiques et €thiques.

Objet d’études. Dans un premier temps, lors de la «conception générativey, ’'lA
analyse des données brutes et propose des solutions architecturales optimales. Par
exemple, Zaha Hadid Architects a utilis¢ cette approche dans le projet du Centre
Heydar Aliyev, et BiG a employé Autodesk Generative Design pour le projet de
I’Opéra et du Théatre du Kosovo.

Au stade de la conception et de la modélisation, I’IA aide les architectes a créer
rapidement des modeles 3D complexes, en tenant compte des normes de sécurité, des
conditions climatiques et de [’esthétique environnementale. Les programmes de
conception générative basés sur I’ A peuvent générer des dizaines, voire des centaines
d’options de conception, en fonction des parametres et des exigences donnés. Par
exemple, le bureau d’architecture «Archimatika» (Kyiv) recherche la solution d’image
optimale a I’aide de Veras, un outil d’IA qui propose des solutions de facade basées sur
un modele de batiment réel. L’TA peut €galement analyser de grandes quantités de
données sur les matériaux, interpréter 1I’environnement du batiment, réaliser des
estimations de colits et communiquer les résultats des calculs a 1’architecte, ce qui
réduit considérablement le temps de préparation du projet.

L’utilisation de I’IA augmente [’efficacité des processus en anticipant
d’éventuels problémes et en minimisant leur apparition. Elle automatise aussi de
nombreuses taches qui nécessitaient auparavant beaucoup de ressources humaines:
effectuer des calculs, évaluer la qualité des matériaux, prédire les risques et estimer les
colits. De plus, I'TA analyse de gros volumes de données et trouve des solutions
optimales beaucoup plus rapidement qu’un humain.

L’TA permet également de controler la consommation énergétique des batiments,
en proposant des solutions pour la réduire et en contribuant a la création d’intérieurs
plus durables. Les systemes d’automatisation gerent 1’éclairage et la température, en

s’adaptant aux habitudes des résidents.
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Au stade de la visualisation et de la présentation, I’'IA facilite la création de
rendus photoréalistes de projets, ce qui simplifie la présentation des concepts aux
clients et aux parties prenantes.

Conclusion. Le développement futur de I’[A dans I’architecture promet encore
plus d’intégration et d’amélioration des processus. De nouveaux métiers devraient
émerger a [’intersection de Darchitecture et de la technologie, ainsi qu’une
collaboration plus étroite entre I’IA et des technologies telles que I’impression 3D et la
réalité virtuelle, pour créer des projets encore plus réalistes. Par ailleurs, la construction
autonome, ou des robots effectueraient la majorité des taches, devient de plus en plus
envisageable. La réglementation juridique des ceuvres architecturales créées a 1’aide de
I’IA reste un enjeu important, car les questions de droits d’auteur et de responsabilité
doivent étre clairement définies.
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I’ARCHITECTURE DU FUTUR: A QUOI DOIT-ELLE
RESSEMBLER?

«Dans un monde en perpétuelle transformation, le métier d’architecte émerge

comme un pilier fondamental pour batir notre aveniry». [2]
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L’architecture, ce ne sont pas seulement des batiments. C’est un espace ou nous
vivons tous les jours. Le monde moderne change trés vite. L’architecture doit aussi
changer avec la société. Aujourd’hui, il y a beaucoup de probleémes : le changement
climatique, la croissance des villes, le besoin de confort et de sécurité. Les architectes
doivent trouver des solutions nouvelles. L’architecture du futur doit protéger la nature
et répondre aux besoins des gens.

J’ai choisi trois idées importantes pour I’architecture du futur : le développement
durable, I’'urbanisme et 1’architecture centrée sur I’homme.

Le développement durable est une idée tres importante. «Le “durable”, dans ses
définitions diverses, est aujourd’hui devenu incontournable dans les discours urbains.
Or ce changement de perspective n’est pas sans effet sur la maniere de fabriquer la
ville contemporaine» [3]. Il faut utiliser peu de ressources naturelles et produire peu de
dechets. On peut utiliser des matériaux écologiques, des technologies qui économisent
I’énergie, des toits verts, et récupérer I’eau. L’architecture doit aussi utiliser la lumiere
du soleil et le vent pour consommer moins d’¢lectricité. Ces batiments sont bons pour
la plancte et aussi économiques pour les gens.

La deuxieme idée est 1’urbanisme, c’est-a-dire ’organisation de la wille.
Aujourd’hui, les villes sont grandes et il y a beaucoup de voitures. Il y a peu d’espace.
L’architecture ne doit pas créer seulement des batiments, mais aussi des villes
confortables. Il faut organiser la ville pour que tout soit proche : 1’école, le parc,
I’hopital, les magasins. C’est 1’'idée de la «ville des courtes distances». Les gens
peuvent aller partout a pied.

La troisieme idée est I’architecture centrée sur I’homme. L’architecture du futur
pense d’abord a la personne. «L’architecture a pour qualité premicre de se mettre au
service : I’utilisateur occupe une place centrale» [1]. Il faut créer des espaces calmes,
logiques, avec de la lumiere. C’est important pour le bien-€tre. Aujourd’hui, les gens
travaillent a la maison, étudient a la maison. Donc, les espaces doivent étre flexibles.
Une cuisine peut devenir un bureau. Un balcon peut devenir une salle de sport.

L’architecture doit s’adapter a ¢a. Il faut aussi penser a 1’accessibilité: les personnes
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agees, les enfants, les personnes en fauteuil roulant doivent utiliser les espaces sans
probleme.

Le monde change, et I’architecture change aussi. Il y a beaucoup de défis:
I’écologie, la vie en ville, les problemes sociaux. Mais ces défis sont aussi des
opportunités. L’architecture du futur n’est pas seulement belle. Elle est responsable,
¢cologique, accessible et confortable. C’est une architecture pour la vie, pour les gens,

et pour la plancte.
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CIRCULAR MODEL AND CARBON FOOTPRINT IN
CONSTRUCTION INDUSTRY

One of the greatest potentials in terms of contribution to sustainable
development is the construction sector. Achieving sustainable development criteria in
this area is possible by ensuring innovative development with economical and rational
use of natural resources, transition from non-renewable raw materials, materials and

products of primary processing to products based on recycling technologies,
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implementation of “green” design and technical solutions, energy saving measures,
environmentally friendly energy and the use of energy-efficient solutions. These
solutions will significantly reduce greenhouse gas emissions into the atmosphere,
improve the quality and longevity of the population.

The current global trend in the development of various sectors of the economy
is the transition to a circular model [3]. Until recently, most manufacturing enterprises
worked with the principles of a linear economy, with constant extraction of resources
from nature, production of products and their simple “throwing away” after the end of
use. The circular economy aims to maximize the use of materials and resources
available to society, applying three basic principles: reduction, reuse and recycling.
Thus, the life cycle of products is extended, waste is given a new life and does not end
up in landfills, and a more efficient and sustainable production model is implemented.

Materials in a Linear Economy Materials in a Circular Economy are
create waste after use. collected and reused after each use.

Fig. 1. Differences between the linear and circular models

The construction sector has high potential for implementing circular economy
strategies [2]. Adopting circular economy principles in the construction industry will
promote the use of environmentally friendly materials, maximize material recovery,
and prevent unnecessary waste generation and disposal in landfills.

The amount of greenhouse gases in equivalent tons of CO: emitted during the
production, use and disposal of products and services is called the carbon footprint. It
is well known that the construction sector accounts for approximately 40% of energy
consumption and 33% of CO; emissions from the total [1]. One way to significantly

reduce the carbon footprint of buildings is to introduce, at the design stage, building
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materials and products made from locally sourced, secondary raw materials suitable
for recycling. The justification of innovative solutions and technologies for
popularizing the concept should include the development of special measures that will
demonstrate not only environmental benefits, but also economic feasibility.

The article [5] systematizes the data available in the literature on the
quantification of embodied carbon from direct and indirect emissions, and also
demonstrates the application of a hybrid method for assessing the life cycle of
buildings.

The authors [4] provide a comprehensive overview of embodied energy and
carbon data for 223 building insulation materials, based on environmental product
declarations, with a focus on innovative and insulating materials. The comparative
analysis was performed using the same functional unit (1 m? with a thermal resistance
of 1 m?K/W and a design life of 50 years) for each material, which the authors denoted
as “FU”. Overall, the authors conclude that insulation materials are an effective
solution for reducing operational energy consumption in buildings and improving their
environmental profile.

In conclusion the above considerations highlight the significant potential of the
construction sector to contribute to sustainable development by moving towards a
circular economy. The introduction of innovative solutions, the use of environmentally
friendly materials and the application of life cycle assessment are key to minimizing
the carbon footprint of buildings and structures. Focusing on the economic feasibility

of these changes will further facilitate their widespread adoption in the industry.
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L’ IMPACT DE ENVIRONNEMENT ARCHITECTURAL SUR L’ETAT
PSYCHO-EMOTIONNEL D’UNE PERSONNE DANS
LA VIE QUOTIDIENNE

Actualité. L’environnement architectural joue un role essentiel dans la
formation de I’état psycho-émotionnel d’une personne dans la vie quotidienne. Avec
la croissance démographique et I’expansion des grandes villes, ces enjeux deviennent
de plus en plus cruciaux. La planification spatiale, la palette de couleurs, I’éclairage,
les textures et les formes influencent directement le niveau de confort, le contexte
émotionnel et méme les processus cognitifs. La psychologie architecturale montre
qu’un environnement harmonieux peut réduire le stress, renforcer le sentiment de
sécurité et favoriser ’équilibre intérieur [1]. A I’inverse, un environnement urbain
chaotique et visuellement encombré peut provoquer anxiété et fatigue [2].

Objet d’études. Cet article examine comment la conception des espaces publics,
des zones résidentielles et des lieux de travail influence 1’état psycho-émotionnel des

individus. Il met en lumiere les principes de création d’un environnement confortable,
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soutenant la sant¢ psychologique, en s’appuyant sur les études modernes en
psychologie architecturale et environnementale.

1. L’impact négatif d’un environnement architectural en mauvais état.
Dans de grandes villes comme Kyiv, la capitale de I’Ukraine, on observe un chaos
visuel marqué par des constructions non systématiques, une publicité abondante, des
couleurs vives et un manque d’aménagement paysager harmonieux. Ce chaos visuel
résulte d’une accumulation excessive d’¢léments urbains sans cohérence esthétique.
La diversité des fagades, la prolifération de bannieres publicitaires, la disparité des
styles architecturaux et ['utilisation de couleurs déséquilibrées provoquent une
surcharge sensorielle. La nécessité de traiter une grande quantité d’informations
visuelles entraine fatigue émotionnelle et augmentation de I’anxiéte.

Outre les stimuli visuels, la pollution sonore joue un réle majeur. Les niveaux de
bruit dans les mégalopoles dépassent souvent les normes recommandées, nuisant a la
santé physique et mentale des habitants. Le bruit constant du trafic, des travaux de
construction et des rassemblements de foule génere un stress chronique, des troubles
du sommeil, une augmentation de 1’anxiété et une baisse de 1’énergie vitale. Selon
Shvedov, ces facteurs agissent comme des catalyseurs de stress et de fatigue
psychologique chez les résidents.

2. Les effets positifs d’un environnement harmonieux.
En revanche, des villes comme Berlin illustrent I’impact bénéfique d’une planification
urbaine réfléchie. La présence d’espaces verts — parcs, jardins, boulevards et
plantations naturelles intégrés a la ville — contribue a réduire le niveau de cortisol
(hormone du stress), améliore la concentration et aide a restaurer les ressources
émotionnelles.

Les promenades en nature, méme en milieu urbain, permettent aux habitants de
se sentir plus détendus et protégés. Les espaces publics bien congus, avec un zonage
clair pour piétons, cyclistes, bancs ou cafés, jouent é¢galement un réle crucial. Ce
zonage réduit les conflits, augmente le confort de séjour et crée un sentiment d’espace

et de prévisibilité, essentiel pour la sé€curité psychologique. L’utilisation de matériaux
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naturels tels que le bois, la pierre ou les textiles dans la décoration des batiments et des
lieux publics contribue a créer un environnement chaleureux et vivant.

A Berlin, on retrouve fréquemment des facades en bois, des pavés en pierre pour
les trottoirs et une décoration naturelle du mobilier urbain. L’éclairage doux, utilisant
des températures de couleur chaudes (de 2700K a 3500K) et des sources lumineuses
dispersées (par exemple, a travers des plafonds givrés), ainsi qu’un placement
judicieux des dispositifs d’éclairage, réduit I’effet d’éblouissement. Cet éclairage est
souvent utilisé dans les parcs, rues piétonnes et places. Une palette de couleurs neutres
et naturelles — beige, gris, olive, brun clair, bleu pale ou vert — est privilégiée.
L’utilisation de ces couleurs dans I’environnement urbain évite la surcharge sensorielle,
créant une atmosphere calme et équilibrée. Selon les chercheurs modernes [3, 4], une
conception globale respectueuse de I’environnement architectural contribue a
ameéliorer la qualité de vie des habitants et a favoriser un état psycho-émotionnel
positif.

Perspectives: comment appliquer ces connaissances dans la conception urbaine
La pratique architecturale moderne integre progressivement les principes de la
psychologie environnementale dans la conception des villes. Sur la base des ¢tudes sur

I’impact de I’espace sur I’état psycho-émotionnel, plusieurs stratégies actuelles sont

envisagees:
o Augmenter le nombre d’espaces verts en milieu urbain;
o Créer des zones de repos et d’interaction sociale paisibles;
o Zoner de manicre efficace les zones bruyantes et actives;
o Utiliser des matériaux et des couleurs naturels dans la construction;
o Limiter la surcharge d’informations visuelles.

Prendre en compte ces principes permet de concevoir un environnement
architectural qui aide a maintenir I’équilibre émotionnel, réduire le stress et ameéliorer
la qualité de vie des résidents.

Conclusion. Ainsi, I’étude de I’impact de I’environnement architectural sur

I’état psycho-émotionnel constitue une composante essentielle de la planification
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urbaine moderne. La création d’espaces centrés sur le confort émotionnel et la santé
mentale des citoyens devient une condition clé pour le développement durable des
villes. La mise en ceuvre des principes de la psychologie architecturale et
environnementale permet de concevoir un environnement qui répond non seulement
aux exigences fonctionnelles, mais qui contribue ¢galement activement au bien-étre de

chaque individu.
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ENVIRONMENTAL IMPACT OF RENEWABLE ENERGY SOURCES

The level of material, and therefore spiritual culture of mankind directly depends
on the amount of energy it has. To make any thing, energy is needed. The material
needs of mankind, like the human population, are constantly growing, so the need for
energy 1s increasing exponentially.

The media often inform us about new, more environmentally friendly methods
of generating energy. However, the share of such sources in total energy production

grows slowly. The reason is that no energy source has yet proven more cost-effective
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than the traditional method of combustion. Today, a large percentage of energy is still
obtained by burning coal, oil, natural gas, peat, and other fossil fuels. Yet, the energy
reserves nature accumulated over hundreds of millions of years may last only a few
hundred years.

Many scientists are searching for profitable renewable energy sources that could
at least partially replace fossil fuels. Promising options include using energy from
water and wind flows, ocean tides, geothermal heat, and solar energy[1]. There are also
ongoing studies to replicate thermonuclear processes seen in stars[2]. Solar energy has
great potential, but its use is limited by cost, resource intensity, and the need for vast
areas(Fig. 1). For instance, to meet global energy needs by 2100 using solar energy,
collectors would need to cover 1-3 million km?. Moreover, solar energy systems require
much more labor than traditional energy—>50 to 80 times more. Therefore, large-scale use
remains unrealistic, though solar plants can be useful in remote and sunny areas.

Wind energy also has enormous potential—air currents carry hundreds of times
more energy than all rivers combined. Winds are present everywhere, from breezes to
hurricanes, and could meet humanity’s energy needs. However, most wind energy projects
pay off slowly. Rising fuel prices may eventually make wind power more attractive and
increase its share.

Hydropower has served people for millennia. With the advent of electricity, water
wheels evolved into turbines. Hydropower plants offer renewable energy, ease of use, and
minimal pollution. Yet, building dams requires flooding areas, which can cause
irreversible environmental damage. Even well-planned dams affect landscapes, slow
water flow, and may lead to waterlogging and algae bloom:s.

The Earth’s interior holds powerful energy, evident in volcanoes. Though we
haven’t harnessed volcanic energy, Iceland successfully uses geothermal sources like
geysers for heating. However, these resources are highly localized, limiting their global
use.

The oceans also hold vast energy potential. Rising fuel prices have renewed interest
in ocean energy. Tides are the most explored source, but other methods include cultivating

kelp for methane production. Hydrogen extracted from the ocean is another clean fuel with
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high energy content, though storage remains a challenge due to its explosiveness. Overall,
the ocean acts like a giant battery, absorbing solar, wind, and gravitational energy.

Despite advantages, renewable energy sources can negatively impact the
environment. They often require significant land, altering landscapes, increasing noise
(windmills), and causing soil or water pollution (geothermal and biomass plants).
Additionally, many have low capacity and limited applicability.

Wind farms do not pollute the air with chemicals, but they do create noise. So,
although placing a large number of generators close together makes for more efficient
operation, many people find it unacceptable. These power plants work most efficiently in
strong winds, but they are vulnerable to hurricanes.

Solar energy, the most powerful source, is hindered by land use and sunlight
variability. Biomass energy, while carbon-neutral in theory, releases carbon monoxide and
soot when burned and suffers from low turbine efficiency. Converting biomass to methane
for gas turbines is more efficient, especially where agricultural waste is plentiful.
Methanol and ethanol from biomass can also fuel vehicles.

In recent years, growing concern over environmental issues like acid rain and
climate change has pushed interest in renewable energy. While these sources are cleaner,
it’s important to acknowledge that no energy method is entirely without environmental
impact.

Conclusions. As we can see, the strategy for introducing alternative energy is a very
complex topic. There are significant obstacles to the introduction and operation of
alternative fuels. New technologies for extracting energy resources are being introduced
in our country, but not quickly.

Given the volume of production at industrial enterprises, significant powerful
introductions into power plants are necessary. The climate in Ukraine is not very suitable
for the effective operation of enterprises using alternative energy sources. Therefore, we
can conclude that the introduction of alternative energy can only partially satisfy the

functioning of the enterprise.
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ENERGY EFFICIENT TECHNOLOGY FOR PROVIDING THE
ENVIRONMENTAL AIR PARAMETERS OF WORKING AREAS OF
INDUSTRIAL BUILDINGS

The questions of providing of necessary microclimate of industrial apartments
by the use of the systems of ventilation with the repeated use and filtration of air of
working areas are considered in the article.

The process of human life indoors requires year-round provision and
maintenance of the necessary parameters of the indoor air (temperature, humidity,
mobility, cleanliness, physical and chemical composition).

One type of technology for ensuring the microclimate in production premises is
the recirculation and filtration systems for air purification in working areas.

One of the types of technology for ensuring microclimate in production premises
is recirculation-filtration air purification systems in working areas.

The transition of industry to new technological processes leads to the emergence

of workplaces where people are not present during the entire technological period.
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Therefore, it 1s impractical to provide the necessary microclimatic parameters during
the absence of people. In this case, to ensure the microclimate, it is proposed to divide
the workshop area into zones where the temperature regime is the same. To allocate a
zone with a standardized microclimate, the concept of formation in plan and height has
been added to the traditional ventilation scheme (inflow - exhaust).

Traditional methods of supplying air for general exchange ventilation do not
always provide an economical mode of operation of heating and ventilation systems in
production premises, and in addition, they have a number of disadvantages: significant
air exchange, low efficiency coefficient and high energy consumption.

In order to reduce the negative impact on the environment and reduce energy
consumption for ventilation technology, it is proposed to reduce the air exchange of
general exchange ventilation to the minimum necessary reduction, and to remove
harmful substances directly at the points of release using devices that do not allow them
to spread throughout the volume of the room.

Moreover, special cycles have been introduced into the technology of ventilation
of working areas, which increase its ecological purity:

First cycle. Air contaminated with harmful substances (HS) is taken in through
highly efficient local exhaust devices, used in several HS variants sequentially through
a series of filtering units with a high degree of purification and returned to the working
area.

Second cycle. Air from the working area contaminated with HS residues that
could not be removed by local ventilation (5-10% of the total amount of HS) is passed
through filter and ventilation units installed near the HS emission points.

Third cycle. The exhaust air from general ventilation is cooled in recuperators
and discharged outside the workshop, and the supply air, passing through all stages of
purification, is heated in the recuperator and supplied to the working area through air

distributors with controlled supply jet characteristics.
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These cycles allow to reduce the use of heat to ensure the microclimate in
industrial workshops by 20 - 35% depending on the degree of recirculation and
recovery and reduce environmental pollution.

Installation of filter and ventilation units allows to reduce the air consumption
of general ventilation to the minimum indicators that meet the requirements of sanitary
standards. The type of these units is determined by the type of harmful substances that
are released in the working area, their amount, the concentration of hazardous
substances in the working area, and the installation location - by the physical process
of the distribution of hazardous substances over the area and in the volume of the
working area.

When using these units, the degree of air purification reaches (95 [ 3%), which
allows the purified air to be returned to the premises. Such units can be manufactured
in both stationary and mobile versions.

The use of the proposed technologies for ensuring the parameters of the air
environment of the working areas of industrial workshops will allow to ensure
maximum permissible concentrations (MPC), optimal and permissible combinations
of temperature, air velocity in large-area workshops, while reducing heat and energy

costs and increasing the efficiency of ventilation systems.
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ENERGY-EFFICIENT FACADES: INNOVATIONS IN DESIGN AND
THERMAL INSULATION OF BUILDINGS

The objective of this study is to explore and critically evaluate the development
and application of energy-efficient facade systems in modern architecture. The
objective of this study is to identify the key technological innovations and materials
employed in facade design that contribute to enhanced thermal insulation and reduced
energy consumption in buildings. It is crucial to examine real-world case studies and
to discuss the benefits, limitations, and future prospects of energy-efficient facades as
a vital component of sustainable and low-carbon construction.

A sustainable or energy-efficient facade is a technologically advanced building
exterior designed to optimise thermal performance, reduce energy demand and
contribute to environmental sustainability. Conventional facades focus on aesthetics or
protection; energy-efficient facades are a key part of a building's energy management
strategy.

These facades regulate heat exchange between the interior and exterior
environments, enhance natural lighting and ventilation, and often incorporate adaptive
systems or renewable energy technologies (such as building-integrated photovoltaics,
smart glazing, or kinetic shading devices). The design may incorporate high-
performance insulation, double-glazed windows, ventilated cavity systems, and
automated climate-responsive controls that serve to reduce reliance on mechanical

heating and cooling systems. [1]
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Benefits of High-Performance (HP) Facades

Heat goods. Advanced systems use high-quality insulating materials (like
mineral wool, aerogels, or vacuum insulated panels) to minimize heat loss in winter
and heat gain in summer, ensuring consistent indoor temperatures. This reduces the
need for artificial heating and cooling which results in better thermal control leads to
significantly lower energy demand for Heating, Ventilation, and Air Conditioning
(HVAC) systems, cutting energy costs and reducing the building’s carbon footprint.
2]

High-performance facades are not only thermal barriers but also climate-
responsive systems that strategically manage daylight and airflow. In the context of
building design, the utilisation of high-performance glazing (HP glazing) is a strategy
employed to facilitate the transmission of visible light while concurrently minimising
solar heat gain. This approach involves the incorporation of light shelves (see Picture

1), reflective coatings, or prismatic glazing into the architectural design. [3]

|
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Picture 1 “Light shelf’ s work”
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The following elements are considered to be of particular significance in the
context of natural ventilation: operable windows and ventilation flaps; double-skin
facades that create an air cavity and automated louver systems.

Optimal lighting and fresh air have been shown to improve environmental
sustainability, productivity and mental well-being.

An exemplar of a structure incorporating the aforementioned technologies is The
Edge (Amsterdam, Netherlands). The 15-storey office building, constructed in 2014,
has achieved renown for its sustainability and integration of smart building

technologies. (See Picture 2) [4]

Dglonte

peilane ilf

Picture 2 “The Edge”

The Edge's Aquifer Thermal Energy Storage system stores thermal energy in
aquifers. It uses 2 deep wells (drilled 129 metres into the aquifer) to circulate water for
storage. This significant system can store warm water in summer and cold water in
winter, generating energy savings. The system utilises radiant panels to ensure the
efficient maintenance of comfortable indoor temperatures.

The architectural design of the building is such that it maximises natural light by
means of a substantial north-facing atrium and by making extensive use of glass in the

facade. This configuration facilitates substantial daylight penetration whilst
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minimising direct solar gain, thereby reducing the requirement for artificial lighting
and enhancing occupant comfort. The south, east and west facades have been equipped
with solar panels and shading devices. The purpose of this is to manage solar radiation
while permitting daylight penetration.

The Edge shows how design and technology can create a sustainable, energy-
efficient, comfortable working environment. Its systems have a considerable effect on
the environment, with a marked reduction in impact being a key highlight. In terms of
performance indicators The Edge consumes approximately 70% less electricity than
comparable office buildings.

Additionally, the integration of solar panels on the building's facades and roofs
ensures the generation of sufficient electricity to meet the building's energy demands,
thereby contributing to its net-zero energy status.

Consequently, the objective of the study was successfully disclosed, thereby
providing a clear understanding of how energy-efficient facades contribute to
sustainable building practices and setting a foundation for future exploration and
implementation in design frameworks. The argument shows how high-performance
facades can reduce a building's energy consumption, enhance indoor comfort and
reduce its environmental impact. A study of innovative facade technologies and The
Edge in Amsterdam shows that contemporary facades are integrated environmental

control systems, challenging the perception of them as simple building envelopes.
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VIDEO-BASED STRUCTURAL DISPLACEMENT MONITORING IN
CIVIL ENGINEERING: FROM CAPTURE TO ANALYSIS

1. Introduction

Structural health monitoring is essential for ensuring safety and resilience of
buildings, bridges, and industrial constructions. Video-based displacement analysis
provides an affordable and scalable alternative, yet it introduces a unique set of
technical challenges. This study aims to outline a practical framework for using video
footage to detect micro-movements in structural elements.

2. Video Capture: Techniques and Challenges

The accuracy of motion analysis heavily depends on the quality of video capture.
Factors such as unstable lighting, low frame rate, sensor limitations[1], noise, lens
distortion, and focal length affect the reliability of captured data. Proper tripod
stabilization, and optimal camera settings (shutter speed, aperture, ISO) are essential
for reducing noise and motion blur. Choosing a fixed focal length lens (e.g., 50-85mm)
helps in minimizing distortions and maintaining consistent scale.

3. Motion Tracking in Software

Adobe After Effects provides built-in motion tracking tools which allow tracking
of selected points or contrast markers on a structure. However, these tools struggle in
low-contrast areas, during camera shake, or under varying light. Drift, marker loss, or
noise-based tracking deviation are common.

4. Complementary Analysis Tool

TouchDesigner enables implementation of Optical Flow in real-time. This

technique allows estimation of per-pixel motion between consecutive frames. It is
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especially useful for measuring movement in non-rigid elements, vibration, and
deformations too subtle for standard tracking. The software visualizes displacement
vectors which can be calibrated into physical units (e.g., mm) based on known
geometry.

5. Structural Use Cases and Calculations

Depending on the structure type (bridges, beams, facade panels, supports),
video-based motion analysis can extract different types of information: horizontal or
vertical displacement amplitude, frequency of oscillation under dynamic load, relative
phase delay between parts of a structure.

6. Real-World Testing Example

Footage of Kyiv Metro Bridge bridge was captured and analyzed in After
Effects using motion tracking. The test revealed measurable periodic deformation
under dynamic loading, supporting the method’s validity.

7. Conclusion and Future Work

Video-based structural health monitoring aligns with the goals of modern
construction management: resource efficiency, minimal intrusion, and proactive
maintenance planning. Future work will focus on developing methods to accurately
calculate deformations and displacements of structures with reliable measurement
scale. The goal is to achieve displacement detection accuracy and to overcome the
limitations of low amplitude displacement response in videos by applying temporal
processing within selected frequency bands in order to magnify sub-pixel motion
changes[2], making video-based monitoring a practical tool for construction and civil
engineering applications.

Argumentation

Video-based deformation tracking offers numerous advantages, such as cost-
effectiveness, flexibility in deployment, and ease of data visualization. However, the
precision of such systems is sensitive to various factors, making it difficult to track
points. Motion tracking works effectively with markers or sharp edges, but subtle

displacements often require the application of optical flow to enhance pixel-level
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motion. These challenges necessitate combining multiple analytical approaches to
ensure more reliable results.

Demonstration

Real-world example of the proposed method was carried out on the Kyiv Metro
Bridge. Video footage was captured during peak traffic to observe dynamic structural
behavior. The recorded footage was processed with motion tracking techniques. This
test demonstrated measurable, periodic displacements of the bridge structure under live
loading conditions, confirming the practical applicability of the non-contact video
analysis method.

Results

The study confirms the viability of low-cost video analysis for structural health
monitoring. While not a full replacement for high-precision sensors, such systems
provide valuable supplementary data and visualization, especially during field testing
or in resource-constrained environments. The results support further exploration into

cost-effective and fast onsite tracking for structural diagnostics.
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BIOPRODUKTE IM FOKUS: MODEERSCHEINUNG ODER
BEITRAG ZUR NACHHALTIGKEIT?

Die naturnahe Produktionsweise des biologischen Landbaus und die schonende
Verarbeitung der Biolebensmittel legen nahe, dass sich Bioprodukte qualitativ von
konventionell hergestellten Lebensmitteln unterscheiden. Entsprechend hoch und
weitreichend sind die Erwartungen der Konsument*innen an biologische Lebensmittel.

Bio-Lebensmittel sind Produkte, die so hergestellt werden, dass

- Pestizide zur Bekdmpfung von Unkraut, Schidlingen und Pflanzenkrankheiten
sowie mineralische Diingemittel synthetischen Ursprungs in der pflanzlichen
Erzeugung verboten sind, wahrend der Pflanzenschutz hauptsdachlich mit Praparaten
natiirlichen Ursprungs erfolgt und organische Diingemittel fiir die Erndhrung des
Bodens und der Pflanzen verwendet werden;

- die Verwendung von gentechnisch verdnderten Organismen ist streng
verboten,;

- Wachstumsforderer, Hormone und Antibiotika sind in der Tierhaltung nicht
erlaubt, und zur Behandlung der Tiere werden prophylaktische und homdopathische
Arzneimittel eingesetzt.

Nur Produkte, die nach anerkannten Regeln (Standards) erzeugt und nach dem
festgelegten Verfahren zertifiziert wurden, konnen als 6kologisch bezeichnet werden.
Bioprodukte miissen ordnungsgemill etikettiert sein. Das Etikett muss das
entsprechende Logo sowie Informationen iiber die zustiandige Zertifizierungsstelle
enthalten.

Vorteile von Bio-Lebensmittel:
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- Der ausgezeichnete Geschmack, die Abwesenheit von schédlichen
Verunreinigungen und die hohen Qualititsstandards von Bioprodukten wirken sich
positiv auf Thren Korper aus und schiitzen lhre Gesundheit.

- Bio-Lebensmittel sind sicher fiir Mensch und Umwelt, sie sind nicht mit
Nitraten, Schwermetallen, Pestizidriickstinden, Herbiziden und anderen Chemikalien
belastet.

- Bio-Lebensmittel enthalten keine Krankheitserreger, Parasiten oder allergene
Bestandteile.

- Bioprodukte behalten ihre erndhrungsphysiologischen Eigenschaften, ihre
Qualitit und ihre natiirliche Zusammensetzung wéahrend der Verarbeitung, da nur
natiirliche Verarbeitungsmethoden und traditionelle Rezepte, natiirliche Stoffe und
Materialien fiir die Verpackung verwendet werden und die Verwendung synthetischer
Aromen, Konservierungsmittel, Zusatzstoffe usw. verboten ist.

- Der Konsum von Bioprodukten triagt indirekt zur Erhaltung der Umwelt bei,
da er sich positiv auf die Wiederherstellung der natiirlichen Bodenfruchtbarkeit
auswirkt, die natiirliche Artenvielfalt erhoht und die Tiergesundheit verbessert, da
Methoden der Tierhaltung angewandt werden, die den natiirlichen Bediirfnissen der
Tiere entsprechen und ithnen kein Leid zufiigen.

Die 6kologische Erzeugung in der Ukraine unterliegt der Zertifizierungspflicht.
Sie erfolgt durch jahrliche Inspektionen der zustdndigen Zertifizierungsstellen.

Besteht ein Bioprodukt aus mehreren Zutaten, wie z.B. ein Brot oder ein Dessert,
so miissen 95 % der Bestandteile biologisch sein. Die restlichen 5 % sind Bestandteile,
die nach der Liste der Verarbeitungssubstanzen und Zusatzstoffe des Standards der
internationalen akkreditierten Zertifizierungsstellen fiir 6kologische Erzeugung und
Verarbeitung, der den Verordnungen (EG) Nr. 834/2007 und Nr. 889/2008 des Rates
entspricht, zuldssig sind.

Zielgruppen. Laut ,Daily Mail” hat eine Umfrage der Soil Association
Certification ergeben, dass sich fast die Hélfte der Briten zwischen 25 und 34 Jahren

wohler fiihlt, wenn sie Bio-Lebensmittel kaufen. Sie glauben, damit einen positiven
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Einfluss auf die Umwelt zu haben. AuBlerdem fiihlt sich fast ein Viertel der Briten
gesiinder und gliicklicher, wenn sie sich fiir nachhaltige Optionen entscheiden.

Eine YouGov-Umfrage, die ebenfalls von der ,Daily Mail” zitiert wird,
bestitigt: 41 Prozent der Erwachsenen lassen sich beim Einkaufen von okologischer
Nachhaltigkeit leiten. Besonders ausgepragt ist der Trend bei den 18- bis 34-Jahrigen.
Mehr als 20 Prozent der 25- bis 34-Jahrigen halten Gesundheitsvorteile, Nachhaltigkeit
und reduzierte Verpackung fiir entscheidend. Kleine Haushalte mit ein bis zwei
Personen bevorzugen Bio ebenfalls starker als groe Familien, bei denen der Preis
aufgrund der gekauften Mengen an Lebensmitteln haufig eine groBBere Rolle spielt -
insbesondere bei teureren Produktgruppen wie Fleisch.

Bioprodukte werden zunehmend als Bestandteil eines gesunden Lebensstils
angesehen, da das Bewusstsein der Bevolkerung iiber die Auswirkungen der Erndhrung
auf die Gesundheit wichst. Die Wissenschaft ist jedoch noch nicht zu einer
eindeutigen Aussage liber die erndhrungsphysiologischen Vorteile von Bioprodukten
gegeniiber konventionellen Produkten gelangt. Die Entscheidung fiir Bioprodukte ist
also sowohl ein Element bewusster Gesundheitsvorsorge als auch der Einfluss

moderner Kultur- und Modetrends.
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TOMATO SAUCE PRODUCTION IN UKRAINE: CHALLENGES OF
WAR AND DEVELOPMENT PROSPECTS

The tomato sauces production in Ukraine has always been an important segment
of the agro-processing industry. Until 2022 Ukraine was among the top 10 global
producers of tomato paste, and leading companies such as Chumak and Inagro held
stable positions in the domestic and foreign markets. However, after the outbreak of a
full-scale war, the industry suffered significant losses due to the destruction of
production facilities, the occupation of part of the territory, and logistical difficulties.
Nevertheless, Ukrainian producers are adapting to the new real situation by
implementing anti-crisis measures and expanding export opportunities.

Before the war, Ukraine annually processed about 850-900 thousand tons of
tomatoes, of which more than 60% were used to produce tomato paste and sauces. The
main tomato growing regions were the south of the country - Kherson, Odesa and
Mykolaiv regions, which had favourable climatic conditions.

The export component was also significant: in 2021, about 70% of products were
shipped abroad, with the main consumers being the EU, the Middle East, and Africa.

Since the beginning of the full-scale invasion in February 2022, Ukraine's
production capacity has decreased by at least 40% [JIeGiap, 2023]. Companies in the
southern region have suffered the most, including Chumak, whose main plant was
located in Kakhovka, a city under occupation [Becnina, 2023].

Due to the fighting and landmines, tomato acreage decreased by 35%, leading to

a shortage of raw materials. Accordingly, in 2022, the production of sauces fell by 60%,
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and imported products began to displace Ukrainian brands from the domestic market
[JIe6inb, 2023].

Despite the difficulties, Ukrainian producers did not stop production. Here are
some key strategies that have allowed the industry to gradually recover:

Relocation of enterprises - Chumak moved part of its production to the western
regions of Ukraine, and some companies established cooperation with agricultural
firms in the central part of the country [Becnina, 2023].

Expansion of processing capacities in safe regions - new plants are opened in
Vinnytsia and Khmelnytsky regions. Changes in export routes - companies that used
to use Black Sea ports are now shipping products through the western borders to the
EU. Investments in technology - there is a gradual transition to energy-efficient
equipment and more flexible production systems [EastFruit, 2023].

Dynamics of tomato sauces production (2021-2024) are shown in Fig. 1.
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Figure 1. Reduction of production capacity due to the war
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Figure 2. Share of exports in total production of tomato sauces
(in % of total production)

Despite the devastating effects of the war, the Ukrainian food industry, including
tomato sauce producers, has demonstrated resilience and flexibility. Thanks to
relocation, technological innovations, and changes in logistics, the industry 1s gradually
recovering, although it is not expected to reach pre-war production volumes until 2026

[EastFruit, 2023].
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URBAN FARMING AND VERTICAL FARMS: PROSPECTS FOR

AGRICULTURAL PRODUCTION IN CITIES

Urban agriculture is the cultivation, processing and distribution of food within
urban and suburban areas. One of the most promising forms of urban agriculture is
vertical farming, a multi-level structure that allows plants to be grown in a controlled
environment.

The growing urban population (more than 68% of the world’s population is
expected to live in urban areas by 2050, according to the UN, 2019) and the shortage
of arable land are driving the search for innovative agricultural technologies to ensure
food security within urban areas.

Modern urban agriculture is based on the use of high-tech methods, they are:
hydroponics - growing without soil, in a water solution with mineral fertilisers;
aeroponics - spraying a nutrient solution directly onto roots suspended in the air;
Controlled Environment Agriculture (CEA) - the use of LED lighting, temperature,
humidity and COs: sensors to optimise growth conditions; integrated nutrition systems
- a combination of aquaculture and crop production (aquaponics). These technologies
ensure high water and resource efficiency: for example, vertical farms consume up to
95% less water than traditional agriculture (Despommier, 2020).

The development of urban agriculture has a number of strategic benefits for the
food systems of the future. In the context of global warming, urbanisation, water
scarcity and the growing demand for fresh food, growing food directly in cities can
address a number of social, economic and environmental challenges.

One of the key advantages of urban agricultural production is the efficient use

of limited urban space. In particular, vertical farms, roofs, basements, building walls
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or even shipping containers can be transformed into agricultural production facilities.
This is especially important in densely populated megacities, where every square metre
of land is at a premium (Specht, K., et al., 2014).
The other key advantages of urban agricultural production we have highlighted
in the Tab. 1.
Table 1. Key Advantages of Urban Agriculture

Advantage Description

Efficient use of space Cultivation possible in multistory buildings,
rooftops, basements, containers.

Reduced logistics costs Proximity to consumers minimizes transport,
storage, and refrigeration needs.

Lower CO: emissions Less transportation means fewer greenhouse gas
emissions.

Efficient water use Up to 95% water savings through hydroponic and

recirculating systems.

Year-round production Controlled environment enables continuous
cultivation regardless of season.

High crop yields Up to 10-30 times more produce per m? than
traditional farming.

No pesticides Enclosed systems eliminate the need for chemical
pest control.

Improved food security Local production reduces reliance on global supply
chains, especially in crisis.

Creation of new jobs Emerging sectors create employment in agri-tech,
logistics, and engineering.

Educational and social impact | Urban farms support community learning and social

integration initiatives.
Thus, urban agriculture is not just an innovative form of cultivation, but a

systematic approach to building sustainable food systems in the future. Its benefits are
in line with the requirements of the UN Sustainable Development Goals (SDGs), in
particular Goal 2: “End hunger”, Goal 11: “Sustainable urban development”, and Goal
13: “Combat climate change”.

However, research shows that with the increasing efficiency of LED technology
and the development of renewable energy sources, vertical farming is becoming
increasingly competitive (Benke & Tomkins, 2017).

For Ukraine, urban agriculture can be of strategic importance in the context of:
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post-war urban reconstruction; limited access to arable land due to military operations;
growing demand for safe food among the urban population.

Pilot projects are possible at universities, IT clusters, and industrial parks.

REFERENCES

1. Despommier, D. (2020). The Vertical Farm: Feeding the World in the 21st Century. Picador.

2. Benke, K., & Tomkins, B. (2017). Future food-production systems: vertical farming and
controlled-environment agriculture. Sustainability: Science, Practice and Policy, 13(1), 13-26.

3. FAO. (2022). Urban agriculture: food, jobs and sustainable cities.
https://www.fao.org/urban-peri-urban-agriculture/en

4. Specht, K., et al. (2014). Urban agriculture of the future: an overview of sustainability
aspects of food production in and on buildings. Agriculture and Human Values, 31, 33-51.

Bsuecnas Jlaroma
TaBpilicbKUi IepKABHUM arpOTEXHOIOTTUHUI
yHiBepcuteT imeH1 [Imutrpa MoTtopHoro

BUKOPUCTAHHS BITHOBJIIOBAHUX JI’KEPEJI EHEPTTI Y
CHUCTEMAX 3POIIEHHS IUIOJJOBUX KICTOUKOBUX KYJIBTYP SIK
BLIIIOBIJIb HA BUKJIMKY EHEPTETUYHOI KPU3H TA 3MIHA
KJIMATY B YKPAIHI

['any3p cagiBHUIITBA € OJAHIEID 3 TMPOBIAHUX JUIs EKOHOMIKM YKpaiHH,
3a0€e3Meuyour HaceJIeHHs pe3y/bTaTaMu CLIbCHKOTOCHOJAPChKOr0 BUPOOHUIITBA Ta
Maruy 3HAYHUN MOTEHI1all eKcropTy [2]. B ymoBax rio0anbHUX KIIIMAaTHYHUX 3MiH,
10 IPOSIBJISIIOTHCS Y 3pOCTaHH1 MOCYIIJIMBOCTI Ta HEPIBHOMIPHUM PO3IO/ILIOM OIA/IiB,
OTPUMaHHS CTAJINX BPOXKaiB IJIOJIOBUX, & 30KpEMa KICTOUKOBUX KYJIbTYp, CTA€ Mailxe
HEMOXJIMBUM 0€3 BUKOpPUCTAaHHS 3poieHHs [6]. Ll moTpeba nuie moCUIOeThes 3
IJIMHOM vacy. BogHouac, moBHOMAacIITaOHa BiliHA CIIPUYMHUIIA 3HAYHI PyHHYBaHHS
€HEepPreTUYHOI IHPPACTPYKTYpH YKpaiHH, 0 BUKIUKAJIO A€(PIIUT Ta HECTAOUIBHICTD Y

enexktponocradanHi [1]. JlaHa cuTyailisi cTaBUTh MiJ 3arpo3y poOOTY 3aJ€kKHUX Bij
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€HEeprii CUCTeM 3pOIICHHS, TOX 1€ € aKTyaJlbHUM Ta HEBIJKJIAJHUM BUKIUKOM
arpapHomy cektopy. TpaauiiiitHi BUAM 3pOoIeHHs NOTPEeOYIOTh 3HAYHUX €HEPTeTHUHUX
BUTPAT ISl pOOOTH HACOCHUX CcTaHII [3]. 3a1eXHICTh Bil MEPEKEBOI €NIEKTPUKU 200
JU3eJIbHUX TeHEePaTOPIB CTBOPIOE PUBUKHU MEepeOOIB i1 Yac MPOBEACHHS MOJIMBIB, MA€
€KOJIOT1YHI Ta €KOHOMIYH1 HelomiKu. EdeKkTuBHE 3pOolIeHHsI BKIIIOUaE B ceOe TaKOXK
YIpaBJIiHHS SKICTIO BOJM, 1[0 Ma€ 3HAYHUU BIUIMB HA IPYHT 1 POCIUHU, IO B CBOIO
Yepry aHaJIOT1YHO BUMArae cCTablIbHOTO €eHEPTONOCTaYaHHs A cUucTeM QUIbTpallli uu
apromatuku [4]. B ymoBax 3pocrarouoi morpeOu y 3pOIlIeHHI Ta HECTaOUIbHOTO
€Hepro3ade3rneyeHHs akTyaJIbHUM € MOIIYK HaIMHUX Ta MOCTIHHUX JKEpEI EHEeprii.

BianoBigaio Ha 111 BUKJIUKH € BUKOPUCTAHHS BIIHOBIIIOBAHUX JIKEPENl €HEprii
(BAE), Takux sik coHsiuHa Ta BiTpoBa. BJIE € Ge3nedHoro eHepriero, M0 3MEHIIYE
HAaBaHTAKEHHS Ha JOBKUUIS Ta crpuse 30epekeHHI0 pecypciB. s 3pouryBaHOro
3emsiepoOctBa BJIE 3a0e3neuyroTh €HEpreTuuHy HE3aIEXKHICTh Ta CTaOUIBHICTD
poOOTH CHCTEM, 3MEHIIYIOUM 3aJeXKHICTh BiJi HEHTPai30BaHUX MOCTAYaIbHUKIB.
Consiuni @EC, 30kpemMa TriOpuaHI CHUCTEMH, Ta YacTOTHI MEPETBOPIOBAYi, MIJIs
’KUBJICHHSI HACOCIB HANpsAMY BiJ MaHelel, € eeKTUBHUMH B yMOBaX HECTaOUIbHHUX
MepeX Ta MaIOTh HIUPOKE MOIMTUPEHHS B CLUILCHKOMY TOCIIOAapcTBi. BITpOB1 yCTaHOBKH
TAKOXK € JKEPEJIIOM €Heprii, a JaHl MBHAKOCTI BITPY B PEerioHAX MiATBEPIKYIOTH iX
noteHuian. Jius nogoisaHHs MOMEHTIB MiHAUBOCTI BJIE MoxyTh OyTH BHUKOpHCTaHI
aKyMyJAaToOpu a0o, 110 JOIIbHINIE 3 EKOHOMIYHOI TOYKH 30py ISl 3pPOLICHHS,
HaKOMWYEHHSI BOJIU CIellaIbHUMHU pe3epByapamu [5].

Bnoposamxennss BJIE y mporiecu cuctemM 3pONIEHHS 30KpeMa KiCTOYKOBUX
KyJbTYyp Ma€ 3HauHi mnepeBard. BoHO mifBuIIye CTaOLIBHICTH IMOJMBHUX CHCTEM,
OCKUIbKU FapaHTy€ HaJIHE €HEPTrONnOCTaYaHHs Ji1 HACOCIB, KpUTUYHO BaXKIIUBE IS
CBOEYACHOTI'0 3pOIICHHS B YMOBAX MOCYXH Ta 1epedoiB y enekrpomepexi. Lle, y cBoro
yepry, 3abe3neuye cTalicTh BpOXaro, 110 cupusie npoaoBoisdii 0e3neni. BJE Takox
MIJBUIIY€E €KOJOTTYHICTh npouecy. [lo-nepiie, e BUKOPUCTaHHSA YUCTOI eHeprii 0e3
mkianuBux BUKUAIB. [lo-apyre, crabinbhe xuBneHHs Biag BJIE no3Bonsie HafiiiHie

eKCIUTyaTyBaTu BOJ030epirarodi CcUcTeMHu (K TPUKIAJ] CHUCTEMHU KpPAIUIMHHOTO
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3pOIIEHHS) Ta OONagHAHHS JUIsl yOpaBiIiHHA SKIiCTIO Boau ((Pinbrparii). SkicTh
3polTyBajIbHOI BOJU (BMICT cojieid, pH) CyTTeEBUM YMHOM BIUIMBA€ HA CTaH IPYHTY Ta
3aCBOEHHSI TMOXXMBHHUX PEYOBUH CLIBCHKOTOCHOJAPCHKUMU KynbTypamu. Haniiita
poboTa CUCTEM MIATOTOBKM BOJU Ta TOYHOTO BHECEHHs JOOPUB, IO >KUBJISITHCS BiJ
BJIE, no3Bojsie miATpUMyBaTH ONTHUMAJIBHMM CTaH IPYHTYy Ta 3amno0iratd ioro
nerpajaiii, IO € BaXJIWBUM €KOJIOTIYHMM AacIleKTOM IS arpapHoi KpaiHH.
HesBaxkaroun Ha MOYATKOBI IHBECTHUIII1, TEPMIH OKYITHOCTI SIKUX MOXKE CSITaTH JIeCsATKa
POKiB, JIOBTOCTPOKOBI BHTOAM BiJ CTaOILMBHOCTI pPoOOTHM Ta 3MEHIICHHS
eKCIUTyaTallliHUX BUTPAT, 0COOIMBO B YMOBAax BIMHM Ta BiAHOBIECHHS, poOisiTh BJIE
JIOCUTD MPUBAOIUBUM PIILICHHSIM.

Buxopucranus BJIE y cuctemax 3pOII€HHS IUIOOBUX KICTOYKOBUX KYJIBTYp €
OOTpYHTOBAHOIO BIAMOBIJIIIO OJpa3y Ha JEKUIbKAa BUKJIUKIB — €HEPreTUYHY KpPH3Y,
COpPUYMHEHY BiiiHOIO, Ta 3MiHKM Kkiimary. BJIE 3a0e3neuyioTe eHepreTH4Hy
HE3aJIKHICTh, HEOOX1IHY JUIsl CTA01IbHOTO BUPOOHUIITBA, 3B TOU K€ Yac CIPHUSIOUU
€KOJIOT'TYHOCTI MPOoILIeCy 3polieHHs. BIpoBa)KeHHSI TaKUX CUCTEM € MEPCIEKTUBHUM
HampsiMOM JIJIsi MOJEpHi3allii Ta BIAHOBJIEHHS arpapHOro CEKTOpy YKpaiHu, M0
MIJIBUIILY€ HOTO CTIMKICTh 0 MalOyTHIX TMEPEIIKOA Ta CIPUSIE CTATIOMYy PO3BUTKY

CaIBHHUIITBA.
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Ynpaeninua ma aominicmpyeanms:

cmpameziuHi PileHHA 8 MIHAUBUX YMOBAX
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ATTRACTING INVESTMENT FOR UKRAINE’S FUTURE
DEVELOPMENT

Strategic management is critical in the context of investment attraction to post-
war reconstruction in Ukraine. Return to economic stability and growth after the war
needs a structured approach that will be reassuring for the investors and facilitate
effective resource allocation. Investors want to know where the opportunities lie, in
which sector opportunities exist, and how their investment can assist in creating
economic recovery as well as long-term sustainable growth. A well-defined strategy
assists in defining recovery targets, identifying the most paramount investment
requirements, and laying out the horizon of returns for stakeholders. Technology to
energy, manufacturing, agriculture, and infrastructure, and investment in high-end
sectors renders the economy stronger.

Apart from vision creation, institutional and legal pillars must be anchored to
attract investment. Investors require predictability in which contracts are being met, in
which government is stable, and where financial commitments are being held. Legal
clarity and the institutional development that reinforces the rule of law help in
generating investor confidence. Simplification of corruption and assuring policy-
conducive policy can render Ukraine more desirable for international as well as
domestic investors. An effective institutional framework ensures effective expenditure
of reconstruction funds, resulting in economic recovery that is sustainable.

Risk management is also an essential part of strategic management of post-war
investment in Ukraine. Rehabilitation from war involves inherent risks like uncertainty,

damaged infrastructure, and security risks. Strategic management introduces policies
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that minimize financial risks, like offering tax relief, loan guarantees, and investment
capital specifically for post-war reconstruction. By minimizing the riskiness of
investment, Ukraine is able to lure private sector investment and eliminate fear of
volatility. Furthermore, possessing insurance mechanisms that protect investors from
sudden interruptions is able to boost the attractiveness of investment opportunities.

Public-private partnerships (PPPs) also hasten Ukraine's recovery by uniting
private sector knowledge and capital with state action. Mass-scale reconstruction
efforts such as repairing infrastructures are highly costly and entail a lot of investment
that will be hard for the government to fund alone. Private firms can help in renovating
transport infrastructure, repairing energy lines, and rebuilding houses with long-term
returns through collaborative planning. Sector-oriented investment promotion aims to
enhance Ukraine's capacity to attract different sources of capital.

Certain sectors, such as agriculture, technology, renewable energy, and
manufacturing, are the most prospective in relation to foreign capital attraction.
Agriculture has been a reliable pillar of Ukraine's economy in the past, and innovation
in farms is capable of enhancing its performance and export growth. The energy
industry, and renewable energy industry in particular, is at the core of the goal of
rejuvenating and decoupling reliance on foreign resources. The technology sector, with
the help of the quality of Ukrainian talent, offers potential to transform Ukraine into an
innovation hub. The manufacturing industry also offers potential to revive production
capacity and build global value chains. Positioning Ukraine within the international
economy is also strategic management's top priority. Establishing good trade policy
and aligning legislation with world trends, particularly with the European Union,
makes Ukraine a more stable economic partner. Building partnership with overseas
markets supports investment and enables business to attract international capital. In
expressing interest in economic modernization and trade liberalization, Ukraine can
position itself as being capable of accepting long-term investment.

Restoring confidence is the most abstract but most important investment pull

factor. Confidence that Ukraine will recover is what it requires for investors to invest.
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Other than fiscal policy, social stability, anti-corruption drives, and security policies
influence investor sentiment. Strategic management establishes measures such that not
only are fiscal incentives utilized to recover, but also a system where businesses and
investors feel safe. Effective communication policies are also necessary in this context,
as investors must see genuine development to believe. Last but not least, strategic
management is the foundation upon which Ukraine will be reconstructed from war. By
opening up channels of investment, building institutional mechanisms, avoiding the
risk, encouraging public-private partnership, and selling sectoral opportunities,
Ukraine will be able to attract sustainable investments.

Strengthening global integration and rebuilding trust will also persuade investors
to invest in the country's reconstruction. Adopting a whole-cycle strategy of strategic
management, Ukraine will be able to create a sustainable economy that not only

recovers from war-time challenges but flourishes in the decades ahead.
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THE ROLE OF EMOTIONAL INTELLIGENCE IN EFFECTIVE
MANAGEMENT

In today’s business world, technical skills are no longer enough to be a successful
manager. Businesses are increasingly discovering that leadership demands emotional
intelligence (EI) - the ability to perceive, manage, and influence emotions. Emotionally
intelligent managers build healthier workplace relationships, improve team
performance, and foster organizational success (Mayer et al., 2016). This article
explains how to apply emotional intelligence to management, its essential components,
and how it optimises leadership.

Daniel Goleman’s emotional intelligence theory (Goleman, 2005) defines five
main elements: self-awareness, self-regulation, motivation, empathy, and social skills.
Of these, in the context of management, the most significant are self-awareness,
managing office politics, and inspiring employees. While 1Q is relatively fixed, EI can
be trained, and hence is a top skill for gaining long-term leadership success.

D. Coleman has listed five components to EI:

1. Self-Awareness. Good managers understand their own emotional state,
strengths, and weaknesses. Managers who are conscious of how their feelings influence
their decisions can change their behaviour to achieve better results. For example, a
manager who panics and makes rash decisions can train himself to stay calm and use
logic. Such an understanding of themselves inspires teams to trust their leader.

2. Self-Regulation. Effective managers stay cool even when things go wrong.
Having the ability to control emotions helps them from making bad decisions when

pressured. When a manager stays cool during difficult situations, it makes workers feel
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safe and keeps work flowing smoothly. It also helps in solving conflicts without being
angry.

3. Motivation. Emotionally intelligent leaders motivate themselves, challenging
themselves with yet achievable goals. Their passion is contagious, leading employees
to strive for their best. They are not reliant on external rewards but create a purpose,
leading to innovation and long-term dedication. Rewarding the success of teams
strengthens a high work culture.

4. Empathy. Good managers hear what their employees have to say and try to
see things from their perspective. This causes employees to feel valued. An example is
that if a manager recognizes a person has too much work, they can help before the
person gets overwhelmed. Knowing people also settles quarrels because the manager
can see both sides of the story.

5. Social Skills. Highly EI managers can communicate well, build good
relations, and motivate people in good directions. They network effectively, solve
problems in an efficient manner, and build teams. They give constructive feedback,
settle differences fairly, and encourage free speech. They build teams which work
harmoniously towards company goals.

Companies with emotionally intelligent leaders have happier employees, fewer
people quitting, and better results. Workers feel heard and respected, so they work
harder. These leaders also create an environment where people feel safe sharing ideas,
which leads to innovation.

On the other hand, low-EI managers have high employee turnover, unhappy
employees, and lots of conflict. When employees feel undervalued, they don’t work as
effectively, and the company spends more to hire new workers. Companies that don’t
teach EI to managers risk falling behind competitors who do (boryuaposa, 2015; Wong
& Law, 2002).

While some people are born with higher EI, it can be developed with practice.

Companies can foster development with:
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o Providing Training Sessions: Conflict resolution, active listening, and
self-awareness training sessions equip managers with interpersonal skills that can be
improved.

o Providing Feedback: Continuous feedback helps leaders become aware of
the impact their emotions have on others.

o Mindfulness Practice Increased: Meditation and journaling reflective
practice enhance self-regulation.

o Leading by Example: Senior leaders with EI serve as role models for
others to follow.

Emotional intelligence is no longer a “soft skill”, it is the key to successful
leadership. Leaders who excel in self-awareness, self-regulation, motivation, empathy,
and social skills make workplaces where people excel. With more stress on flexibility
and humanness, EI makes a great leader outshine a very good one. Organisations
prioritising emotionally intelligent leadership will not only raise performance but also
maintain a sustained competitive advantage. Effective management in the future is
strategic thinking and emotional intelligence leadership. Merging EI with leadership
will allow managers to excel in challenges, inspire teams, and achieve long-term

SUCCESS.
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THE ROLE OF DECENTRALIZATION IN PUBLIC
ADMINISTRATION

Decentralization has long been recognized as a crucial element in the promotion
of good governance, public administration efficiency, and democratic participation. It
encompasses a range of processes, including political devolution, de-concentration,
delegation, and the transfer of responsibilities to non-governmental organizations. By
bringing decision-making closer to the people, decentralization fosters stronger
institutional frameworks, enhances citizen participation, and builds partnerships
among various stakeholders.

Over the years, policy makers, politicians, and development practitioners in both
developed and developing nations have increasingly supported decentralization
initiatives. These efforts have been driven by internal factors such as political demands
for greater autonomy and external influences like international development agencies
advocating for governance reforms. Despite varying degrees of success,
decentralization remains one of the most widely pursued strategies to bolster
democratic governance and improve public service delivery at the grassroots level.

Decentralization can take multiple forms, each with its own objectives and
impact:

1. Political decentralization involves transferring political authority to elected
local governments, enabling them to make autonomous policy decisions.

2. Administrative decentralization focuses on redistributing responsibilities and
decision-making powers from central governments to regional and local administrative
units. It is further divided into de-concentration (assigning administrative duties to
regional branches of central government ministries), delegation (granting semi-

autonomous organizations and agencies the authority to perform specific functions on
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behalf of the government), fiscal decentralization, economic and market
decentralization.

Benefits of decentralization in public administration are the following:

1. Strengthening democratic participation:

Decentralization fosters an inclusive governance system by providing
institutional mechanisms for citizens to engage in decision-making. By empowering
local communities, it encourages the development of democratic values and civic
responsibility. As a result, decentralization enhances national political legitimacy and
fosters greater political stability.

2. Enhancing government accountability and service delivery

A decentralized system enhances government accountability by fostering closer
interactions between elected leaders and the local population. Citizens can directly
assess and influence government performance leading to increased responsiveness
from local officials.

3. Encouraging economic development and resource optimization

Decentralization allows local governments to harness local resources, promote
entrepreneurship, and attract investments that align with regional development needs.
By enabling subnational governments to design and implement localized economic
policies, decentralization fosters economic diversification and competitiveness.

4. Reducing bureaucratic inefficiencies and strengthening local governance

One of the major drawbacks of centralized governance is excessive bureaucratic
red tape, which hampers swift decision-making. It strengthens the capacity of local
governments, encouraging them to become self-sufficient in managing essential
services such as healthcare, education, and infrastructure development. Furthermore,
decentralization facilitates better coordination between civil society organizations,
local businesses, and government agencies, creating an integrated governance
framework.

While decentralization presents numerous advantages, it also comes with certain

challenges that must be addressed to ensure its success. Local governments may lack
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the administrative and financial capacity to effectively implement decentralized
responsibilities. Capacity-building programs are essential to equip local authorities
with the necessary skills and resources. As for fiscal decentralization, it requires a well-
defined revenue-sharing system to prevent over-reliance on central government
transfers.

Central governments may be reluctant to relinquish control over decision-
making and financial resources. Addressing political resistance through legislative
frameworks and political will is necessary for successful decentralization.

4. Equity and Regional Disparities: Without proper planning, decentralization
may exacerbate inequalities between regions. Ensuring balanced resource distribution
and equitable development is vital to achieving inclusive governance.

5. Coordination and Oversight: Effective decentralization requires a robust
system of checks and balances to prevent corruption and mismanagement at local
levels. Strengthening transparency and accountability mechanisms is key.

To sum up, decentralization is a powerful instrument for enhancing democratic
governance, improving service delivery, and fostering socio-economic development.
By bringing government closer to the people, it strengthens citizen engagement,
promotes efficient resource allocation, and reduces bureaucratic inefficiencies.
However, its success depends on a well-structured implementation strategy that
addresses capacity constraints, financial sustainability, and equity concerns. When
properly executed, decentralization serves as a means to improve governance
effectiveness and promoting a pluralistic, participatory democracy that benefits all

members of society.
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THE CREATIVE ECONOMY IN THE EVOLUTION OF ECONOMIC
THOUGHT: ATHEORETICAL PERSPECTIVE

The development of the creative economy as an object of theoretical and
practical interest has intensified over the past two decades. Today, this sector is
considered a significant driver of economic growth, employment, and innovation.
However, despite its rapid institutionalization in policy and research, the theoretical
foundations of the creative economy remain underexplored. This abstract aims to
highlight how different schools of economic thought from early mercantilism to
modern evolutionary economics have interpreted or could interpret the role of
creativity, innovation, and culture in the economic system.

The relevance of this analysis is determined by the increasing influence of
creative industries on GDP, global trade, and employment. According to UNESCO,
cultural and creative sectors account for around 6.1% of global GDP and employ nearly
30 million people worldwide [7]. Yet the idea that creativity can generate economic
value is not entirely new. Economic thought has long engaged directly or indirectly
with themes of innovation, cultural production, and the economic role of knowledge.

The study shows that the mercantilist school viewed cultural and artisanal
products primarily as tools of national prestige and trade advantage. Classical
economists acknowledged human skill and technical improvement but excluded most
cultural labor from productive categories [6]. Neoclassical theory, particularly through
endogenous growth models, expanded the role of human capital and innovation, laying

the groundwork for incorporating creative labor into formal growth theory [4].
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The Keynesian approach, while centered on macroeconomic stability,
recognized the role of public support for the arts, treating them as merit goods and
sources of employment and identity during periods of crisis [1]. Austrian and
Schumpeterian economists emphasized the role of the entrepreneur, the creative
destruction mechanism, and the innovation cycle as central to economic development
[5]. Institutional economists focused on the importance of legal frameworks, education
systems, and norms in shaping the capacity for creative value creation [3]. Finally,
evolutionary economics interprets the creative economy as a self-developing system
where variation, selection, and diffusion of ideas determine long-term growth
trajectories [2]. To summarize these perspectives, the table 1 outlines the contribution
of each school in relation to innovation, human capital, and cultural value.

Table 1.

Interpretation of Creative Economy Elements by Economic Schools

School Innovation Human Capital Cultural Value
o Supported if linked Skllled artisans Valued for
Mercantilism viewed : .
to trade benefit . prestige/export potential
instrumentally
: Acknowledged but |Focused on Often excluded from
Classical : .
€xogenous productive labor only||value creation
Neoclassical Central in modern |Recognized as Treated as consumer
growth theory capital input utility, with externalities
. Indirect via public  |Seen as employment Cons1c.1ere.d a merit
Keynesian olic and social eood good, justifying
pOHICY & subsidies
. |Core driver of Entrepreneurs as Part of dynamic renewal
Schumpeterian . : : ) ) )
economic evolution |[innovation agents and market disruption
Embedded in
Institutional Shaped by laws and Enable.d through IP, institutional and cultural
norms education systems
context
: Co-evolves with norms
: Continuous, Knowledge evolves :
Evolutionary . . and technological
endogenous process |[via routines
change
Created by the author
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This comparative framework highlights both continuity and divergence in how
economic thought approaches creativity. Early schools such as mercantilist and
classical recognized the economic value of cultural production mainly through trade
and prestige but lacked a systemic understanding of creativity. In contrast, modern
schools such as Schumpeterian, institutional and evolutionary emphasize innovation,
human capital and cultural dynamics as central to economic development. This reflects
a broader shift from viewing creativity as peripheral to recognizing it as essential to
productivity and long-term growth.

In conclusion, the creative economy should not be regarded as disconnected
from the history of economic thought. Instead, it reflects a gradual theoretical shift
toward recognizing creativity, knowledge, and culture as essential economic assets.
This understanding provides a valuable foundation for both modern policy formation

and academic exploration.
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Bikropis [Bactok
JloHenpkuii HalllOHANBbHUH YHIBepcuTeT iMeH1 Bacuns Cryca
HaykoBuii KepiBHUK: K.eKOH.HayK, 1oueHT [lomingyk O.T.

ETHUKA YIIPABJIIHHSI FI3BHECOM B YMOBAX CYCHIJIbBHOI
TPAHC®OPMAIIL

VY KOHTEKCTI CyCHIIbHUX TpaHcpopMalliid eTHUKa YIpaBIiHHS PO3TISIAETHCS K
CYKYITHICTh HOPMATUBHO-MOPAJIbHUX YCTAHOBOK 1 CTaH/IapTIB MOBEIHKU KEPIBHUKIB,
o 3a0e3MeuyloTh BIANOBIAANIbHE MPUUHATTA pIlIeHb Y TMEpioJl COllalbHUX,
KyJbTYpHUX Ta EKOHOMIYHUX 3MIH. BOHa € BaXXJIMBOIO CKJIaJOBOI0 B YMOBax
CyCHuIbHOI TpaHchopMaiiii.

CycninbHi Tpancdopmallii 3yMOBIIOIOTh 1CTOTHI 3pYHIEHHS B COIalbHIN
CTPYKTYpi Ta TpaHcPopMaIlito HOPMAaTUBHO-IIPABOBOTO CEPEOBUIIA, PO 1€ CB1AYAThH
P AOCHIKEHb Ta HAYKOBO-MPAKTUYHUX TNpalb. BapTo 3ayBakuTH, 10 KpU3HU
MOXXYTh COPUYHMHHUTH JECTaOUII3alil0 CyCHUIbCTBA, MOXUTHYTH MOPAJbHI ONOPHU Ta
colliaJibHl OpleHTHpH. Taki KpU30Bl CUTyalllli BUMararoTh BiJ YIpaBIlHUIB YITKOi
€TUYHOT MO3UIIT 337151 30epeKeHHsI CTaOIBLHOCTI Ta AOBIPH cycnuibeTBa [1, ¢. 165 —
166].

VY cydacHiii HayKoOBi JUCKYyCli OOTOBOPIOIOTH BIUIMB KPU30BUX SIBUII Ha
MCUXIYHUM CTaH 1 MOBEAIHKY IHIUBIAIB. Y cBoii mpaimi «OcoOUCTICTh B yMOBax
cycniapHOl Kpuzu» YBapoBa C. I'. AeMOHCTpye, K COIlaJbHO-€KOHOMIYHI Ta
MOMITUYHI TpaHchopMallii GopMyIOTh €eMOLINHI peakiii JroAel 1 MoAU(IKYIOTh iXHi
MMOBEAIHKOBI HACIIAKY Ta Aii.

VY cTaTTi BUCBITJIIOETHCS, IO PAINTOBI COIIANbHI 3MIHM Ta MOTPSICIHHA
BUKJIMKAIOTh y JIOJAEH TPUBOTY, MOYYTTA OE3MOPaJHOCTI Ta PYyHHYIOTh OayeHHs
3BUYHOr0. Takuil BUKJIMK 3MYLIYy€ YIPaBIiHUIB OpaTH 10 yBaru MCUXOJIOTYHUNA CTaH
CYCHUIbCTBA MPH YXBAJICHHI THUX UM IHIIUX pimieHs [1, ¢. 167 — 170]

dininoBa H. B. y cBoiil poboTi «YipaBiiHHS opraHizalli€ro B yMoBax 1udpoBoi

TpaHncdopMmarlii», JOCIIKY€E cielndiKy yIpaBIiHCHKUX MPAKTUK B YMOBaX HIUGPOBUX
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3MiH. ABTOp poO3MIsfae ajanTallilo g0 HOBUX IU(POBUX TEXHOJOTIA, a TaKOXK
aKIIEHTY€ Ha BAXJIMBOCTI MABUIIEHHS PiBHS HUPPOBOI IPAMOTHOCTI cepejl KEPIBHUKIB
Ta CHIBPOOITHHUKIB JJig YCHIIIHOTO MEpPeXoay 10 HOBHX TEXHOJIOTIA 1 MOJenl
YIPaBIIIHHS.

3 anHamizy HAyKOBO1 JITEepaTypu MOXKHA CTBEp/KyBaTdu, IO IudpoBa
TpaHcdopmMmallisi 3MyIIy€e YIPaBIiHIIB HE TUIbKK BIPOBAIKyBaTH TEXHIUHI 1HHOBAIIII,
a 1 eTUYHO MEePEeOCMUCIIOBATH Ta 3MIHIOBATH MIAXOIU 0 KOMYHIKallii, 30epexeHHs
3axXUCTy 1H(pOopMaIlii Ta 3a0€3MeUeHHs CIIPABETMBOCTI B YMOBAX IIBUJIKOTO PO3BUTKY
¢ poBOi peaTbHOCTI.

Taka peanbHICTH POOWUTH HEOOXITHUM OB TIMOOKE OCMHCISHHS PO
€TUYHHMX CTAHJAPTIB y HOBUX yMOBaxX YMpPaBIIHHS. Y LBbOMY KOHTEKCTI LH(pOBa
TpaHc(opMallisi He JIUIIE 3MIHIOE TEXHOJOTTUHHH JaHamadT, a i BUCYyBa€ HOBI BUMOTH
70 yOpaBIIHCBKOT €THKU. BapTo 3a3HauyuTH, 10 HAA3BHYANHO BaXKIMBUM CTa€
MPUHLUIN MPO30POCTI MPUUHATTA pillieHb Ta 1HGOPMAIIMHOI BIAKPUTOCTI B YMOBaX
nuppoBOi EKOHOMIKH, IO CTAa€ HOBHM €THUYHHUM BUKJIUKOM JJIS JISUIBHOCTI
yrpasiiHiiB [2, ¢. 2 — 5].

HaykoBI1l aHami3yl0Th €TUKY YOPABIIHHA K KOMIUIEKC MOPaJbHUX MPUHITUIIIB
Ta HOPM, L0 BU3HAYAIOTh MOBEIHKY YMPABIIHIIB Y MPOLECT IPUINHATTS PIllIEHb Ta
3M1MCHEHHSI  YNPaBIIHCHKOI  MISUIBHOCTI, OCOOJMBO B yMOBax COIlaJdbHUX,
€KOHOMIYHHX Ta MOJITUYHUX TpaHChOopMaliii.

B HaykoBHX AMCKYCISIX IOCTa€ MUTaHHS, K1 PyHIaMeHTaIbHI 3aca/id TOBUHHI
JIeKATU B OCHOBI CY4aCHUX MOJIeJIe eKOHOMIYHOTO PO3BUTKY MIANIPUEMCTB. Y IIbOMY
koHTeKkcTi UnuyH B. A. Haronoirye Ha TOMy, 110 JJ1s1 TOOYIOBU MIAIPYHTS Cy4acHUX
Mojiesield EKOHOMIYHOIO PO3BUTKY MIANPHUEMCTB MAIOTh CIYTYBaTH OCHOBH CTaJOCTI,
COLIIAJIBHOI  BIANOBIJAJIBHOCTI Ta PO3BUTKY JIIOJCBKOrO MOTEHIIaNy, [0 Mae
Oe3nocepe/HiIi BIUTMB HAa €TUYHI CTaHAAPTH yrpaBiiHHs [3, ¢. 298 — 300].

CyuacHi ynpaBiiHIll MalOTh YCBIIOMJIIOBATH, IO MPUUHATTS PIllIEHb HE MOXKE
00MEeXXyBaTHUCh JIMIIIE OKPEMUMHU actieKTamMu. BaxkiinBo, 11100 111 pillieHHs] BpaxOBYBaJIU

COLlaJIbHI HACIIJKM Ta iXHIA BIUIMB HA JIIOJICTBO B LIOMY. B yMoBax cycnuibHOi
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TpaHcdopmMmallii eTuka ynpapiiHHS HaOyBae OCOOJIMBOTO CTaTyCy HE JIMIIE CUCTEMHU
CTaHJApTIB MOBEIIHKM ISl KEPIBHUKIB, a 1 OCHOBU Il (POPMyBaHHS 3JJ0POBOTO Ta
CIIPaBEIIJIMBOTO CYCHUIBCTBA, 3AATHOTO J0JIaTH TpaHchopMmalliiHi BUKIHKUA 0e3
3HAYHUX COLIAIbHUX MOTPSCIHb.

Po3yMiHHS e€TMYHMX 3acaj y NEepioJl CYCHUIbHUX 3MIH CTa€ OCHOBOKO IS
30€peKEeHHS COLIaIbHOT €THOCTI, CTA0IILHOCTI Ta JIOBIpU 10 plllIeHb yrpaBiiHis |1,
c. 167].

TakuM YMHOM, €THKA YIPABIIHHSA B YMOBAX CyCHUIbHOI TpaHC(opMallii € O JHUM
13 BU3HaYaJIbHUX (haKTOPIB, 10 BIUIMBAIOTH Ha YCIiX a00 mpoBai TpaHchopMalliiiHIX
npoiieciB. BoHa moBuHHA IPyHTYBATUCS HA MPUHLMNAX CIPABEIIUBOCTI, MPO30POCTI,
COIlIaJIbHO1 BIJMOBIIAJIBHOCTI, B3a€MOIOBAru Ta 30€peKeHHsI MOPAJIbHUX I[IHHOCTEH,
AK1 CTAHOBJISITH OCHOBY FapMOHINHOTO PO3BUTKY CYCIUJIBCTBA B YMOBax 3MiH. Jluiie B
TaKOMY BUMAJKy MOKJIMBE 3a0€3€UEHHSI CTalIOr0 PO3BUTKY, COIIaIbHOI CTa01ILHOCTI
Ta MIATPUMKH JIOBIpH JIO OPTAHIB BJIAU Ta IHCTUTYTIB YIPABIIHHSA B MEP10U 3HAYHUX

CYCHUIbHUX 3MiH.
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GOVERNANCE OF THE STATE IN TIMES OF WAR

A military conflict becomes a serious challenge for any state, requiring the
government to make quick and effective decisions covering all aspects of public life.
Public administration in times of war involves flexible use of resources, ensuring
defence capability, supporting the economy and social sphere, as well as effective
communication both domestically and internationally. In the period since 2014, and
especially after the full-scale invasion in 2022, Ukraine has faced unprecedented
challenges that required mobilisation of all possible resources and a radical revision of
management strategies.

In wartime, the Ministry of Defence of Ukraine is one of the key priorities of
public administration. It has demonstrated an example of effective mobilisation of the
army and the formation of a multi-level defence system, including regular armed
forces, territorial defence forces and volunteer units. The important role is played by
cooperation between the army, government and society, which ensures a
comprehensive approach to defending the country. It is worth emphasising that since
2014, the number of Ukrainian troops has increased significantly, and their training and
equipment standards have approached the level of NATO armies [6].

Government institutions need to coordinate and make quick decisions in times
of war. Digitalisation of government processes is crucial in the context of hostilities,
enabling rapid information processing and decision-making. Meanwhile, Ukraine has
become one of the first countries to actively use e-government in a military
environment: the Diia mobile app not only provides citizens with access to documents

but also serves as a rapid alert and data collection tool for hostile actions [1].
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Whenever there is a war, there are significant economic losses, and Ukraine is
no exception. According to the World Bank, Ukraine's GDP declined by 29.1% in 2022.
Economic recovery is only possible with comprehensive state support for
entrepreneurship and international assistance [7]. According to the government, one of
the key decisions was to create a financial support programme for small businesses,
which allows entrepreneurs to continue operating even under martial law. In addition,
international assistance plays a crucial role in stabilising the financial situation:
Ukraine has received tens of billions of dollars in aid from the US, EU, Canada and
other partners [2].

In addition, the war has caused large-scale humanitarian challenges: millions of
citizens have been internally displaced, and hundreds of thousands have lost their
homes and jobs. For example, as of 2023, more than 8 million Ukrainians were forced
to seek refuge abroad. The state has implemented a number of support programmes for
the victims, including payments to internally displaced persons, compensation for
destroyed housing, and psychological rehabilitation for military and civilians.
Programmes run by organisations such as the UN, Red Cross and the EU help to meet
the basic needs of the population in the war zone [3].

While information warfare has become an integral part of modern conflicts,
Ukraine is actively countering disinformation. Russia uses large-scale information
campaigns, spreading fake news, distorting the reality of events and trying to discredit
the Ukrainian government in the international arena [3]. Engaging social media, TV
channels and propaganda agencies has become the main tool of information influence.
Consequently, Ukraine has created a number of initiatives to refute fakes and debunk
disinformation, including official resources, volunteer fact-checking projects, and the
active work of the Ministry of Digital Transformation.

However, diplomacy plays a critical role in the conflict resolution process.
Increased diplomatic relations with partner countries have allowed for the supply of
weapons, financial support and humanitarian aid. The Ukrainian authorities are

actively cooperating with international organisations such as the UN, NATO and the
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EU to increase sanctions pressure on Russia and to ensure political support for Ukraine
in the world. Presidential addresses, official visits and meetings with Western leaders
play a crucial role in shaping the strategy for protecting national interests [5, 6].

In conclusion, we believe that effective governance in wartime requires quick
decisions and a comprehensive approach to all spheres of public life. Ukraine has
demonstrated the ability to mobilise resources, reform the defence sector and digitalise
public administration. Despite significant economic and humanitarian losses, the
government is actively supporting businesses and the affected population, and
international assistance plays a fundamental role in the country's financial stability.
Simultaneously, information warfare and diplomacy remain important tools for
protecting national interests, countering hostile propaganda, and strengthening

cooperation with international partners.
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FRENCH CLIMATE LEADERSHIP AND POLICY

The economic policy of the state is a key tool for managing the national
economy, aimed at achieving stability, growth and social well-being. Its effectiveness
is often debated, as its impact extends beyond the economic sphere to influence social,
institutional and environmental dimensions. In modern times, with such challenges as
economic crises, social inequality, climate change, and institutional modernization,
assessing the impact of economic policies has become crucial. Effective measures can
foster sustainable development, while shortcomings may exacerbate existing issues.

In 2023, French President Emmanuel Macron enacted pension reforms, raising
the retirement age from 62 to 64. These changes sparked widespread protests but were
deemed necessary to address a projected pension fund deficit of €20 billion by 2030.
Starting in 2027, the minimum work tenure for full pension eligibility will increase to
43 years, with a minimum monthly pension of €1,200. Critics highlight its adverse
effects on vulnerable groups, including manual laborers, women and part-time
workers. Currently, only 56% of those aged 55—64 in France are employed, and for
people aged 60—64 the employment drops to 35%. While controversial, the reform aims
to ensure long-term financial stability [4].

The Paris Climate Agreement, signed by 195 countries and ratified by 186,
including Ukraine, the aims to limit global warming to 1.5-2 degrees Celsius above
the pre-industrial levels. Each nation commits to reducing greenhouse gas emissions
through Nationally Determined Contributions, reviewed every five years [3] .
France also implemented the Law on Energy Transition for Green Growth, which states

the following [3]:
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. 32% share of renewable energy by 2030;

. 50% reduction in energy consumption by 2050;
. Phasing out nuclear power plants and promoting solar and wind energy
investments.

France plans to ban gasoline and diesel cars by 2040, and it outlawed single-use
plastic products, emphasizing recycling and sustainable materials in 2020. The
issuance of green bonds funds eco-friendly projects like renewable energy
development and infrastructure modernization. These efforts place France at the
forefront of the global green transition. France has undertaken labor reforms to increase
flexibility, reduce unemployment, and promote growth of economy. In 2017, reforms
introduced under Macron simplified dismissal procedures and cut hiring costs for
employers. Additional measures included training programs and subsidies for the long-
term unemployed and youth, promoting re-skilling and workforce integration. These
reforms have the aim to foster equality and competitiveness in the labor market, reduce
unemployment and improve economic resilience [6]. France’s tax system includes both
direct and indirect taxes supporting public services like healthcare and education. Key
taxes include the following taxes:

1.Personal income tax, with progressive rates up to 45%;

2. Corporate income tax, reduced from 33.33% to 25% by 2022;

3. Value-added tax (VAT) at 20%, with reduced rates for essential goods [6].

Recent reforms under Macron reduced tax burdens for businesses and the middle
class, alongside measures during the COVID-19 pandemic, such as tax deferrals and
direct payments to companies. France also introduced green taxes to incentivize
sustainable practices and CO2 reductions. France faces a demographic crisis with only
678,000 births recorded in 2022. It is the lowest birth rate since 1946. Experts attribute
this to structural issues and reduced support for family policies under previous
administrations. High living costs, expensive childcare, and limited housing exacerbate
the problem. Although reforms for maternity leave and infertility support have been

announced, French implementation remains slow and France can lose the position of
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the European leader in birth rates [5]. Despite being the EU leading agricultural
producer, France’s agricultural policies face significant challenges. Large-scale
agribusiness dominance has marginalized small farmers, who struggle with high costs
for land and equipment. Subsidies favor large operations, neglecting sustainable
practices for small and medium farms. Intensive farming and inadequate regulation
lead to soil degradation and water pollution. Land access is restricted by high prices,
and limited support for young farmers hampers sector renewal. The demographic crisis
further exacerbates the lack of agricultural labor [1]. Economic policy plays a key role
in shaping societal and environmental outcomes. France’s efforts in pension reform,
green initiatives, labor market adjustments and tax reforms demonstrate a commitment
to long-term stability and sustainability. However, areas like demographic and
agricultural policy reveal significant shortcomings, requiring more holistic and
inclusive strategies. By addressing these gaps, France and other nations can better

navigate modern challenges and foster sustainable, equitable growth.
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®OPMYBAHHA E®EKTUBHOI IOJITUKHA YIIPABJIIHHA
BUTPATAMM HA OCHOBI AHAJII3Y 3BITY PO ®IHAHCOBI
PE3YJIBTATH (HA ITPUKJIAAI TOB «METIHBECT XOJIIMHI »)

B ymoBax eKOHOMIYHOiI HECTAaOUILHOCTI MPOILIEC KOHTPOJIO 3a BUTpPATAMHU
HaOyBae 0cOOJMMBOi Baru sik (hakTOp 3MILHEHHS (PIHAHCOBOI CTIMKOCTI Ta CTaJOro
(dyHKIIOHYBaHHS miAnpueMCcTB. Po3poOka edexkTuBHOI cTpaTerii  ympaBiHHS
pecypcamu, 110 0a3yeTbcsi Ha JAE€TaJbHOMY aHalli3l IOKAa3HHKIB, JO3BOJISE
BJIOCKOHAJIUTH BUPOOHUYI MPOIECH, CKOPOTUTH HEOOIPYHTOBAHI BUTPATU Ta 3HAYHO
MIBUIIUTH peHTadenbHicTh. Came 3BIiT npo (GiHAHCOBI pe3ynbratd (3BIT Mpo
CYKyHNHUW J0X1J) € He3aMIHHUM iH(OpMaliIHUM 1HCTPYMEHTOM [JIsi TPUNUHATTS
BUBAXXEHUX YIPABIIHCHKUX PIIIEHb, aJ)Ke BIH BiI0Opakae peabHUIl €KOHOMIYHUM
CTaH KOMIIaHIi Ta Ja€ 3MOT'y CBOEYACHO KOPUTYBATH (DIHAHCOBY HOJIITHUKY.

AKTYaJIbHICTh Ta PEJIEBAHTHICTh TAHOTO JOCIII>)KEHHSI TOJISITa€ Y HEOOX1THOCTI1
BUBUCHHS METOJIIB Ta 1HCTPYMEHTIB ()OpMYBaHHSI €(PEKTUBHOT MOJITUKU YIPaBIIHHS
BUTPATaMU HA OCHOBI aHAJITUYHMX AaHUX (DIHAHCOBOI 3BITHOCTI YCTaHOB TIPHUYO-
METaypriiHOTO CEKTOPY B YMOBaxX HECTA0UILHOCTI (PIHAHCOBUX MOTOKIB.

Metoto gochimkeHHss € (OpMyBaHHS NPaKTUYHUX pPEKOMEHAAIlid 3
BIIPOBA/KEHHSI  MEXaHI3MIB  OIOPKETHOTO  PETyIIOBaHHS i1 IMABUIIEHHS
€()EeKTUBHOCTI AISUIBHOCTI MIANPUEMCTBA HA OCHOB1 BCEOIYHOIO aHaI3y CTPYKTYpH Ta
nuHamiky BuTpat 3a 2020-2024 pp.

O6’extom BuBUeHHs oOpaHo TOB «MertinBect XONAMHT» - MDKHAPOAHY
BEPTUKAJIBLHO IHTETPOBAHY I'PYIly KOMIIAHIH, 1110 3A11CHIOE MOBHUI BUPOOHUYMIA LIUKIL:
B1/1 BUAOOYTKY 3aJ13HOI pyJy Ta ByTULIA 0 BUTOTOBJIEHHS HamiB()aOpUKaTiB 1 TOTOBOI

METAJIONPOAYKIIi, @ TAKOX OINEpPAaTUBHO IMOCTAYa€ CUPOBUHY W TOTOBI BUPOOM Ha
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cBiToBl puHku [l]. 3amns peasnizaiii BU3HAUYEHOI METH 3[A1MCHEHO OIIHKY 3MIH Y
BUTPATHIN CTPYKTYpl (AuB. Tadm. 1).
Tabnuus 1 - Anani3 ctpykrypu 1 quHamiku Butpatr TOB «MetinBect XoaauHr» 3a

2020-2024 pp. [2]

Ha3zea cmammi Iloxaznuk 2020 p. 2021 p. 2022 p. 2023 p. 2024 p.
Co0iBapTicTh Cywma, THC. 20 104 58 290 13 047 18313 16 930
peasizoBaHoOi IPH. 883 875 994 599 625

HpOAyKIE IIutoma Bara
(ToBapis, pooir, y ’ 82,98 90,63 67,95 83,73 72,34
IOCJIYT) ’
Cywma, THC. 2433 4222 2677 1983 2266
AMIHICTpaTHUBHI TpH. 468 532 051 692 676
BrTpaTH HHT"“O“/a Bard 10,04 6,57 13,94 9,07 9,68
0
Cyma, Te. | 358700 | 513719 | 617477 | 755847 | 139
IPH. 468
Burparu Ha 30yT Tntoma para
o ’ 1,48 0,8 3,22 3,46 5,96
Cyma, Tuc. 1330 1287 2 859 219 002 2 812
[H1i omepartiiini TpH. 758 518 217 603
BrTpaTH H“T‘”‘O‘/a Bard, 1 549 2 14,89 3,74 12,02
0
Cywma, THC. 24227 64 314 19 201 21872 23 405
IPH. 901 644 739 140 372
Pa3om BuTpar itoMa Bara
o ’ 100 100 100 100 100
Yuctril 1oxX1ig Big
peaizanii npoayKIii Cywma, Tuc. 24774 62 961 16 324 22 832 24 481
(ToBapis, pooir, I'PH. 879 687 678 982 196
IOCJIYT)
Butparu ma Lrpe. ) o 0,81 0,93 0,79 0,80 0,69
YHUCTOTO JJOXOIY

VYrponoBx JOCHIKYBAaHOTO MepioAy moka3Huku ¢inaHcoBoi 3BiTHOcTI TOB
«MeTtinBecT XOJAUHT» JEMOHCTPYIOTh HecTaOUIbHY aAuHaMiky. Y 2020 pomi
CTPYKTYypa 3aTpar XapakTepu3yBajlacs BUCOKOK YaCTKOK COOIBapTOCTI peaai3oBaHOi
MNPOJYKIi, IO € THUIOBUM [JIsl MIANPUEMCTB 3 BHUCOKOI MAaTEpIaIOMICTKICTIO
BUpoOHULITBA. A 2021 pik BiJI3HAYUBCS CTPIMKUM 3POCTAHHSM SK 3arajibHUX BUTpAT,
TaK 1 YUCTOTO JIOXOJY, IO CTAJIO Pe3yIbTaTOM PO3IIMPEHHS PUHKIB, M1JBUILICHHS L1H
Ha MeTaJl Ta IHBECTUIIM y MOJEpHI3allil0 BUPOOHUYUX TNOTYyXKHOCTEH. Pi3zke
MOTIPIICHHS! TTOKAa3HUKIB CTaJIO

y 2022 pomi 0e3nocepeiHiM  HACJIAKOM
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MOBHOMACIIITA0HOTO POCIMCHKOTO BTOPTHEHHSI B YKpaiHy, SK€ MPU3BENIO 10 300iB y
JIOTICTUYHUX JIAHLIOrax, CKOPOYEHHS IOMHUTY Ha METAIYypriiHy HNpOAYKIIIO Ta
OOMEXEHHS  eKCIOPTHUX  MOXJIuBOCTeH. HaromicTh  301MbIIEHHS  9acTKH
aAMIHICTPAaTUBHUX Ta 30yTOBUX BHUTpAT y LEWd mepioll BigoOpakae HEOOXITHICTDH
peopranizaiiii ynpaBliHChKUX MpoNeciB (AUB. puc. 1).

40 250

200

Minviionu

150

100

50

-50 -100
Cobisapmicmb  Aominicmpamueni Bumpamu na 36ym Inwi onepayiiini  Pasom eumpam — Yucmuii 0oxio
peanizoganoi sumpamu sumpamu
npooyKyii

w4 6comomuutl npupicm 2021/2020, muc. epr. mmmm A6conromuuti npupicm 2022/2021, muc. epH.
mmm A6comomuutl npupicm 2023/2022, muc. epr. wmmm A6conromuuti npupicm 2024/2023, muc. epH.
=@==Bionocnuii npupicm 2021/2020, % =@==Bionocnuii npupicm 2022/2021, %
=@==Bionocnuii npupicm 2023/2022, % =@=Bionocnuii npupicm 2024/2023, %

Pucynok 1 - [TopiBHsIbHA OIIHKA a0COMIOTHUX BEJIMYMH Ta TEMIIIB 3pDOCTaHHS
BuTpar TOB «MetiaBecT Xonauuar» 3a 2020-2024 pp. [cTBOpEeHO aBTOPOM |

VY 2023 pori miANpUeEMCTBO IEMOHCTPYE O3HAKHU BITHOBJIEHHS: 3arajibHa cyma
BUTPAT 3pOCTAE, a CTPYKTypa CTA01TI3yETHCA — 3MEHITYETHCS TUTOMA Bara HEMpsSIMUX
BHJIATKiB, HATOMICTh MOJIMIIYETHCS YACTKAa OCHOBHOTO BUPOOHMIITBA Ta 301IbIIEHHS
BIJICOTKY 3aTpar Ha BUJOOYTOK pyAH i BUILUIaBKy cTaii. Lle crano HaciiakoM BiIMOBHU
BiI MaJlOpeHTa0eIbHUX TPOEKTIB 1 pallioHadi3amii BHYTPINIHIX MPOIECIB, IO
J03BOJIMJIO  IHBECTyBaTM B  YJAOCKOHAJeHHs  30arauyBainbHux  (abpuk 1
CTaJerJaBWIbHUX 1exiB. He3Bakaroun Ha mopayiblile MOCHICHHS OINEpaliiiHuX 1
30yTOBUX BUTPAT, 3HUKEHHS BUTPATHOCTI HA KOKHY TpUBHIO AoxoAy a0 0,69 rpH cTano

CBIIYCHHSIM TMOKpaIlleHHsI €(DeKTUBHOCTI BUKOPUCTaHHS pecypciB y 2024 poui. Taka
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JMHaMIKa TOCATHYTA 3aB/sKU peasizalli HU3KH ONTUMI3aliIMHUX 3aX0/I1B, CEPell IKUX
LEHTpalli3allis 3aKymiBelb Ta BIPOBAHKEHHS HU(PPOBUX PIMICHb IS YIpaBIiHHS
BUPOOHUIITBOM, IO JO3BOJMIO 30€pertTd MNpUOYTKOBICTh MOMPU CTPIMKUU PICT
OKpEMHUX cTaTel BUTpAT PiHAHCOBOI 3BITHOCTI.

TakuM 4YWHOM, pe3ynbTaTd JOCHIKEHHS BKa3ylOTh Ha JOIUIBHICTD
BIPOBA/KEHHSI 3aXOJ[IB 3 ONTHUMI3allli BUTpaAT, pallOHAIBHOIO MEPEPO3NOILTY
pecypciB Ta akTuBi3aiii NpuOyTKOBUX HampsaMmiB AistibHOCTI TOB «MeTtinBecT
Xonauury. Hacammepen BapTO NOCHUIUTH KOHTPOJIb Ta IIYKAaTH MOMKIIMBOCTI
CKOPOYEHHS aIMIHICTPATUBHUX 1 CYIyTHIX OMEPAIIHUX BUTPAT, IKi 3HAYHO 3POCIH Yy
nepion 2020-2024 pokiB. 3 omigay Ha BUIIE3a3HAYEHE JOIIJIBHO MPOBECTH
KOMIUIEKCHUM ayJuT BIJMOBIJHUX CTaTel BUTPAT 3 METOI0 BUSBICHHS PE3EPBIB iX
ontuMmizauii ©0€3 HEraTMBHOIO BIUIMBY Ha YINPAaBIIHCHKI IPOLIECH Ta KIIOUOBI
€KOHOMIYHI MOKA3HUKW. 3HIKEHHS 3aTparT Ha 30yT, sIKI TaKOX 3a3Halld CYTTEBOTO
MPUPOCTY, MOXKE OyTH JOCSATHYTO MLUISXOM IMEpersily MapKEeTUHIOBOI CTparerii,
BJIOCKOHAJICHHS JIOTICTUYHUX MPOIECIB Ta HAIATOJKEHHS TPOYKTUBHIIIOI B3a€MOIi1
3 maptHepamu. He MeHII 3HaYymIMM € CTPUMYBaHHS 3pOCTaHHs COOIBapTOCTI
MPOJYKIII1, 110 Peati3yeThCs, Yepe3 MOMIMIIEHHS CUCTEMHU 3aKyMiBellb CUPOBUHH U
MarepiajiB, a TAaKOX MiABUIIECHHS IHTEHCUBHOCTI BUpoOHuIITBa. [lincyMoBytoun, ciija
BII3HAYUTH, IO CTpaTeriuyHa OpIEHTAIllsl HA CTaJuid PO3BUTOK Yy TMOEAHAHHI 3
BIPOBAKEHHIM €HEProe()eKTUBHUX IMIAXOAIB € HEeB1J' EMHUM €JIEMEHTOM 3MIITHCHHS
TOCIIOIAPChKOI CIPOMOXKHOCTI MiANMPHEMCTBA. Peamizalis Takux 3aXOdiB HE TIIbKH
CIIpUsi€ 3HUKEHHIO €KCIUTyaTallliHUX BUTPAT, ajie U JI03BOJIsIE€ ONTUMI3YyBaTH MPOIECH
OIOPKETHOTO PETYJIFOBAHHSI, II[0 B CBOIO YEPry 3MIIHIOE KOHKYPEHTH1 MO3MII11 KOMIaH1i

Ha PUHKY.
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RISK MANAGEMENT IN THE INTERNATIONAL SUPPLY CHAIN

The transport and communication complex is a complex dynamic system, which
forms a single, stable and interconnected structure that functions under the influence
of many factors. The state of this complex significantly affects the development of
other sectors of the economy, the formation of gross domestic product, since they have
an integral nature and penetrate into various sectors of the economy.

International transport services, being a specific product, are sold and purchased
on international transport markets, which differ depending on the types of transport,
geographical areas of transportation and types of transported cargo. Transport services
include services related to the delivery of goods to the customs border of the importing
country and the destination of the cargo, ensuring the functioning of the transport
infrastructure (loading and unloading operations, services of ports, stations, transport
agencies, customs brokers, etc.). Widespread application of new logistics concepts can
reduce logistics costs and improve the overall efficiency of trade.

The system of organizing people, activities and resources includes a supply
chain, logistics chain or supply network. All of them participate in the transfer of a
product or service from the supplier to the consumer. The supply chain process helps
to transform raw materials and components into a finished product that is delivered to
the end consumer.

A typical supply chain begins with the extraction of raw materials and includes
several production links, several stages of warehousing and, finally, reaching its

consumer.
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In the international supply chain of goods to the consumer of the domestic
market, the manufacturer of the goods, exporter, carrier and importer usually
participate. In many supply chains the organization of customs clearance and customs
control is of key importance both during the export/import of goods and during their
transit through the customs territory of a state or union of states. Regardless of the
composition of the participants in the international supply chain, each participant must
guarantee the security of his link for the customs authorities [1].

At the present stage, the issue of protecting the international supply chain from
terrorism is of great concern to the world community, and considerable attention is paid
to security issues. The world trading system is very vulnerable to terrorist attacks,
which can cause serious damage to the entire world economy [2].

Risk management is the identification of risk and the implementation of all
measures necessary to limit its impact. The processes of risk analysis and risk
management are combined into a single system. The main links of the international
supply chain of goods are interconnected with the risk analysis and management
system. It is necessary to analyze and characterize each element of this system taking
into account the links of the international supply chain of goods: the manufacturer,
exporter, carrier, importer or owner of a warehouse where goods are stored under
customs control. An additional connecting link between the exporter and the carrier
may be a freight forwarder or agent. Problematic issues regarding the identification of
risks of conducting foreign economic activity and the analysis of their negative impact
are studied, for example, in scientific work [3].

Information for conducting risk analysis of the international supply chain of
goods contains the following data : goods under customs control; product code
according to the Ukrainian Classification of Economic Activities; country of origin of
goods; country of departure and destination of goods; vehicle and route of movement
of goods; customs value; exporter, importer (seller, buyer), agent, etc.; activities of
declarants and other persons with authority in relation to goods under customs control;

information contained in transport, commercial, customs and other documents;
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documents provided for customs clearance, including information in foreign economic
agreements (contracts) and/or documents confirming the right to own, use and/or
dispose of goods; results of using forms of customs control, etc. Further analysis helps
to identify sources and circumstances of potential risk, identify potential risk. Based
on the results of risk analysis the priorities are formed, after that the next element of
the system begins to operate, namely, risk management in order to minimize them.
The use of comprehensive risk analysis and management system provides a
number of advantages for all participants in the process of foreign trade activities.
Along with other advantages, it allows to optimize transport and customs technologies
and procedures for ensuring cargo transportation. The risk analysis and management
system may be in selecting goods and vehicles with a high degree of risk for control,
in choosing the most appropriate forms of customs control to confirm or refute
information about potential risks. That is, it acts as an effective and efficient
mechanism for implementing a safe supply chain for goods circulating in international

trade.
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THE ROLE OF ACCOUNTING IN BUSINESS
DECISION-MAKING

Accounting is the foundation of informed business decisions, driving success,
and sustainability through financial insights. Financial analysis evaluates performance
and aids strategic planning, helping companies set short- and long-term goals. By
focusing on these key areas, businesses can improve decision-making and overall
outcomes. Understanding the value of accounting allows businesses to adapt, thrive,
and shape their future [1].

One of the most important statements is balance sheet. It is snapshot of a
company's assets, liabilities, and equity at a specific point in time. Balance sheet helps
assess financial position and solvency.

As for income statement, it reports a company's financial performance over a
period of time, showing revenues, expenses, and net income. It is crucial for evaluating
profitability.

Cash flow statement tracks the movement of cash both into and out of a
company, categorized by operating, investing, and financing activities. It is essential
for assessing liquidity.

Financial statements are crucial for stakeholders: investors, creditors, and
managers—to assess a company's financial health and make informed decisions. Their
effective use is key for strategic planning and resource allocation [2].

A key set of financial metrics includes liquidity, profitability and solvency ratios.
Liquidity ratios measure a company's ability to meet its short-term obligations.
Examples include the current ratio and quick ratio, which indicates financial stability

and operational efficiency.
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As for profitability ratios, they assess a company's ability to generate earnings
relative to its revenue, assets, or equity. They include metrics like gross profit margin
and net profit margin and reflects business performance.

Solvency ratios evaluate a company's long-term financial stability and its ability
to meet long-term obligations. Examples include the debt-to-equity ratio. Besides,
solvency ratios ensure long-term operational sustainability.

Analyzing these financial ratios helps businesses understand their efficiency,
profitability, and financial health, providing a framework for benchmarking and data-
driven decisions [3].

A fundamental group of financial metrics comprises cost-benefit analysis, risk
assessment, and risk mitigation. Cost-benefit analysis evaluates the financial viability
of a project or investment by comparing expected costs and benefits. This method is
essential for efficient resource allocation.

When it comes to risk assessment, it identifies potential threats to a business,
evaluates their likelihood and impact, and develops strategies to mitigate them. This
process is crucial for business continuity.

Risk mitigation involves implementing measures to minimize the impact of
identified risks, such as insurance, diversification, or hedging. Besides, it enhances
operational resilience.

Effective cost-benefit analysis helps prioritize projects that offer the highest
returns, while robust risk management safeguards the business from potential threats.
These practices are crucial for ensuring sustainable growth and protecting shareholder
value [4].

A crucial set of financial technologies encompasses cloud accounting,
automation, and data analytics. Cloud accounting provides real-time access to financial
data, enhances collaboration, and reduces IT costs. This technology facilitates seamless

data integration.
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Data analytics leverages advanced tools to extract insights from financial data,
enabling improved forecasting and decision-making. It provides valuable insights that
drive business growth.

The digital age is transforming accounting, making it more efficient, accurate,
and strategic. Embracing technology is crucial for businesses to stay competitive and
make informed decisions. The future of accounting lies in leveraging technology to
drive value and improve outcomes [5].

An essential member of any company, the accountant plays a crucial role in
ensuring financial health and stability. Accountants manage financial records, prepare
reports, and ensure tax compliance. They provide insights that support decision-
making, helping businesses allocate resources and plan for growth.

Their expertise in budgeting, forecasting, and financial analysis enables
informed strategic decisions, risk management, and profitability optimization.

To sum up, accountants are indispensable to a company’s success ensuring
operational efficiency, financial transparency, and sustainable growth. Accountants

also serve as trusted advisors contributing to long-term financial planning.
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OPENING A BUSINESS IN A CRISIS PERIOD: STRATEGIES AND
OPPORTUNITIES

The global economy often faces crises caused by a variety of factors. Among the
main factors affecting the global and national economies are military conflicts that
disrupt production chains and destroy economic ties between countries and political
instability accompanied by changes in government, sanctions or the introduction of
new regulations. Despite all these challenges, entrepreneurship remains one of the key
drivers of economic development, and in times of instability, it becomes not just a
means of securing one's own income, but also an important tool for creating jobs,
supporting economic activity and introducing innovative solutions.

Many global companies were founded during periods of crisis, as non-standard
conditions force entrepreneurs to search for new approaches and adapt to shifting
market needs. Therefore, you need to prepare carefully before starting your own
business. Entrepreneurs must identify a niche that will be relevant in specific economic
conditions, assess their own resources, develop an effective business strategy, and find
funding to implement their plans. An important factor is also the support of the state,
which can provide consulting services, grants, develop educational programmes for
entrepreneurs and offer favourable lending terms for small and medium-sized
businesses [3].

In Ukraine, one of the most effective platforms for supporting entrepreneurs is
Diia.Business. It is a service that provides access to a wide range of informational and
consulting services. Here you can get the necessary market data, find out about
financing opportunities, take educational courses and get help with legal and

organisational issues [2].
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However, even with such support, the success of any business begins with the
right idea. Entrepreneurs should understand that not every idea will be viable in an
environment of economic instability, so when choosing a business line, they should
take into account both current market trends and possible changes in the future. For
example, during the pandemic, the demand for online education services, delivery of
food and essential goods, production of medical supplies and protective equipment has
increased dramatically. Entrepreneurs should pay attention to those industries that
demonstrate resilience to crisis phenomena. Among these promising areas are IT
technologies (software development, web design, cybersecurity, business process
automation, mobile application development), distance education (learning platforms,
online courses, webinars, corporate training, specialised training), e-commerce (online
stores, dropshipping, sales of digital goods and services), and the production of
essential goods (food, hygiene products, pharmaceuticals, and environmental
products). Special attention should be paid to social entrepreneurship - businesses
aimed at solving social problems, such as supporting veterans or creating jobs for
people with disabilities [3].

To determine the viability of a business idea, you need to conduct a detailed
market analysis. It is important to study how much demand there is for a particular
product or service, what competitive offers there are, and what are the strengths and
weaknesses of a potential business. You should also pay attention to the availability of
resources to launch the idea. Do you have sufficient start-up capital? Do you need a
special certification or license? The answers to these questions will help you assess the
realistic possibility of successful implementation of your plan.

After identifying a business idea, the next important step is to assess the available
resources and capabilities, as any business project requires financial, intellectual,
material and human resources.

Equally important is the availability of the necessary knowledge and skills to run

a business. A business owner must be well versed in business management, understand
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the principles of financial management and accounting, have a good grasp of marketing
and sales, and be aware of the legal aspects of the company's activities.

At the start-up stage of a business, it is worth optimizing costs as much as
possible, for example, by renting premises instead of buying them, using second-hand
equipment or engaging external contractors through an outsourcing model. Effective
management of material resources helps to minimise financial risks and increase
business profitability.

The next important step is to develop a business plan, which is a strategic
document for defining goals, development directions and necessary resources. It is the
basis for attracting investment, obtaining loans or grants, and serves as a roadmap for
effective business operations. The volatile economic situation or external environment
should not be an obstacle to business development if you approach its creation and
management with a clear strategic plan and awareness of all possible risks.

An important component is the proper management of available resources,
which includes not only financial means, but also human capital, material resources
and intellectual capabilities.

Thus, taking these factors into account and using business development tools
significantly increases the chances of its successful launch and stable operation in the

face of economic instability.
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LOGISTIC MANAGEMENT OF INTERNATIONAL PASSENGER
TRANSPORTATION PARAMETERS BY FORECASTING

The development of international cooperation of Ukraine with European
countries takes place in such areas as tourism and business, cultural, sports, scientific,
technical and other kinds of international relations. According to the results of a
research conducted in 2023 about 37% of Ukrainians travel abroad for tourism
purposes, 29% travel to see relatives, 18% want to meet friends, 18% of respondents
are for business trips [1]. The effective functioning of transport in modern conditions
is aimed at meeting the urgent needs of millions of people. This contributes to the
development of international cooperation and relations [2].

Some experience has been accumulated in the organization of international bus
route system. In comparison with other types of transport, there are long-standing bus
route traditions. For example, a bus route can be laid through small towns, making it
accessible and convenient for family passengers and elderly people. Accompanying
international bus passengers with qualified stewards and guides simplifies customs and
border control procedures [3].

The full-scale war has changed the bus transportation market in Ukraine and
created greater demand for it, primarily due to the suspension of air services. For
example, in 2023 the number of bus passengers on BlaBlaCar in Ukraine increased by
86% compared to 2022. And in general, over the past 2.5 years, the Ukrainian bus

market has grown at least tripled in monetary terms to about 7 billion (UAH).

270



1V Bceykpaincoka Inmepnem-xonghepenuyia cmyoenmis ma monooux 4eHux

«Science and innovations in the 21st century»

Other factors also influence the increase in demand: the security factor, as people
continue to leave front-line cities and villages; accessibility, as buses have a wider and
more flexible list of destinations and routes than other modes of transport.

However, despite the turbulent period, seasonality remains an unchanged and it
is a very important factor influencing the bus transportation market. As a result,
passenger traffic in the high season can exceed the low or average indicators by more
than twice [4].

The purpose of the study is to form an effective transport and logistics support
for international passenger transportation based on passenger flow forecasting.

Three levels of seasonality in the bus market can be identified: high, medium
and low [4]. The high season is the period of summer vacations, school holidays, public
and other holidays such as Christmas, Easter, Independence Day, etc. The peak falls on
June-August and December-January. The low season is the period from the second half
of January to the end of February and from the second decade of September to mid-
October. The dynamics of passenger flow also changes. Depending on the year, the
difference between passenger flow in August and February can be 2 or even 2.5 times.

Since the beginning of the full-scale war, the following peak passenger flows
have significantly decreased: students studying abroad; labor migrants who went en
masse to seasonal work. This was also influenced by the impossibility of travel abroad
for men of draft age, and the partial or complete restriction of migration of Ukrainians
who have received shelter in other countries.

One of the key tools for adapting to seasonal fluctuations and predicting them is
analytics. It helps to identify seasonal trends and predict peak periods. Based on this
data, bus carriers can work on the regularity of the route network: reduce less popular
destinations in a certain season and prepare the most capacious or additional transport
for top routes.

The processes of seasonality in the work of motor transport company that
performs international passenger transportation have been studied. A seasonal

component was identified with significant increase in the number of passengers from
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April to October (up to 140% in September and October) and declines up to 80% from
November to April.

Transportation planning based on current forecast data and available operational
information on passenger movement directions is proposed for more effective
passenger traffic management. Current information helps to make decisions and form
an effective transport and logistics transportation scheme.

It is sometimes difficult to adjust to seasonable fluctuations, taking into account
the state of affairs, but strategic planning, flexibility and constant market analysis will

help to stay afloat.
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THE HOSPITALITY INDUSTRY: SERVICE DIGITALISATION

Digitalisation is the process of saturating the physical environment with
electronic and digital devices, systems and tools that enable electronic communication
exchange between them. This process creates a cyber-physical space where the virtual
and physical become integrated. This phenomenon has also affected the tourism and
hospitality sector, leading to the emergence of new travel formats such as virtual
tourism and 3D tours, as well as the intensive development of online platforms that
meet the needs of the tourism industry. The Internet is becoming an essential tool for
business development in the hospitality industry. Creating their own websites allows
companies to offer unique offers, use low-cost advertising formats, and communicate
electronically with consumers, partners, and tour operators [Kyxapyk, ta i1., 2024]. A
well-designed and user-friendly website not only increases business visibility, but also
allows you to collect user data by customising the interface to suit their needs.

To ensure continuous and efficient communication with customers, hospitality
companies are actively using chatbots. Integrating chatbots into platforms such as
Facebook Messenger, Telegram, and Viber saves time and resources, reducing the
workload of specialists. These technologies provide an individual approach to each
consumer, are able to identify their needs, create personalised offers, and segment the
customer base. This allows businesses to send out newsletters, keep records of
customer relations and accept payments through integration with payment systems
[Kupuiiok, ta iH., 2022].

Social networks play an important role in promoting the hospitality industry,

providing businesses with the opportunity to quickly connect with potential customers,
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reduce costs and increase profits. Social media is steadily growing in popularity among
Internet users, now accounting for 53,6 per cent of the world's population. While
websites remain important to users, activity is increasingly shifting to mobile browsers.

According to App Annie, only 8% of time spent on mobile devices by Android
users 1s devoted to mobile web browsers, while 92% of time is spent using mobile apps.

The leading channel for promoting hotel and restaurant services in the conditions
of digitalisation is the actual website of the establishment, and consumer feedback -
representation in Internet booking systems (Booking.com, TripAdvisor, etc.) and the
work of publishers of hospitality industry establishments in social networks, active
maintenance of the page and creation of communication with a potential client
[Kupuiiok, ta iH., 2022].

Having a cafe or restaurant with wi-fi and its own website has not made an
impression for a long time. The technologies of promotion of the site in social networks
are becoming more and more widespread, as by means of high-quality and bright
pictures, advertising, promotions and drawings the number of potential clients is
growing rapidly. And the application of QR code and cashless payment by means of
pay pass technology is an integral attribute of a successful modern restaurant, which
provides clients with speed and safety in search, selection and payment

Hotels around the world are actively implementing chatbot-based solutions,
adding this convenient guest service channel to their offerings. Hotel chatbots and
intelligent assistants can improve the guest experience.

Hotel chatbots have emerged as a powerful tool, helping hotel owners and
managers meet growing demand for personalized services and seamless
communication. The global chatbot market projected to reach $1,25 billion by 2025,
and the hospitality industry is a key driver of chatbot adoption. Chatbots are no longer
just a trend; they are an essential component of modern hotel management.

Moreover, guests show considerable interest in staying at hotels that offer

chatbots as an additional support and service channel.
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According to Statista, almost 80% of travellers worldwide are interested in

having an intelligent automated assistant during their stay (Fig. 1) [Intellias, 2024]

Not at all interested 8.9%

\

Very interested 29.3%
Not very interested 14.1% -
~N

/

Somewhat interested 47.6%

Figure 1. Share of hotel guests interested in a hotel supporting a chatbot or
automated messaging

Active use of information technology in the hotel and restaurant business
contributes to the growth of the number of visitors, increases the range of products and
services, expands the scope of ways to conveniently perform tasks for employees, as
well as, undoubtedly, the implementation of the latest unique solutions of enterprise
management.

Digitalisation in tourism and hospitality plays an important role in the
development of the industry by providing new opportunities for consumer interaction.
Innovative technologies such as online booking, gamification and virtual reality are
creating a new standard of service that meets the requirements of the modern consumer.
This allows not only to meet the needs of customers, but also to significantly improve
the efficiency of business processes in the industry, forming new trends in tourism and

hospitality.
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THE WORK OF THE HOTEL AND RESTAURANT
ESTABLISHMENTS IN UKRAINE IN THE CONDITIONS OF WAR

The work of hotel and restaurant business is an important indicator of the
country’s economic stability. The war in Ukraine has dramatically changed the
conditions of functioning of institutions in this area. Many businesses were forced to
close or adapt to new realities, including a decline in the purchasing power of the
population. Migration processes that changed customer flows and general demand for
services were also significantly influenced. Security issues, restrictions on operations
in the frontline regions and logistical difficulties were also important aspects [ be3yruii
Ta iH., 2024].

The war has significantly affected the number of existing establishments in the
sphere of temporary accommodation and catering facilities. While in 2021 there were
69,7 thousand establishments in Ukraine, in 2022 this figure dropped to 57,7 thousand,
which is explained by the mass closure of enterprises through hostilities, migration of
the population and economic instability. However, in 2023 there was a partial recovery

of the industry - the number of establishments increased to 67,3 thousand units as a
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result of business adaptation to the conditions of war, opening new locations and

support from international organizations - Fig. 1.
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Figurel. Dynamics of the number of establishments of temporary placement
and organization of food 2021-2023.
Source: [[depxaBHa cityx0a cTaTUCTUKH YKpainu, 2025]

At the same time, the structure of enterprises has changed: the share of legal
entities in 2021 was 10,8%, and in 2023 it dropped to 8,3%, indicating a shift in
business towards individual entrepreneurship, which provides greater mobility and
financial flexibility. The share of individual entrepreneurs increased from 89,2% in
2021 to 91,7% 1n 2023, as large companies suffered greater losses due to the

destruction of infrastructure and economic risks - Fig. 2.

M Enterprises (%) M Individual entrepreneurs (%)

Figure 2. The structure of hotel and restaurant business in Ukraine in 2023
Source: [[depxaBHa cityx0a cTaTUCTUKH YKpainu, 2025]
Despite the negative trends of 2022, in 2023 there was a partial recovery in the
temporary accommodation and catering sector. This is due to several factors. First,
many Ukrainians returned home, which increased demand for services in the western

and central regions. Secondly, international assistance has contributed to the
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stabilization of the economy, which has eased the conditions for opening new
institutions. Third, the role of volunteer initiatives and the support of displaced people
has increased, which created new business models [BamiakeBuu Ta i1H., 2024].
However, in 2023, the security situation remained unstable, limiting the ability to
business recovery in some regions.

In 2024, hotel and restaurant business in Ukraine demonstrates a gradual
recovery after a significant reduction in 2022. The main drivers of this process were
the adaptation of enterprises to new economic realities, the growth of domestic tourism
and the support of small businesses. Relatively safe regions continue to attract guests,
which stimulates the development of hotel infrastructure. At the same time, restaurants
and cafes are changing their operations, expanding delivery services, takeaway and
special programs for displaced people and the military. Big business has suffered
significant losses, while individual entrepreneurs have become more flexible and
mobile, which is contributing to faster market adaptation.

Despite the positive trends, the industry remains sensitive to security risks that
affect the investment attractiveness and enterprise stability. Some Ukrainian companies
are expanding their operations to international markets, and foreign donors are
supporting businesses through grant programs, which allows the sector to develop even
in difficult conditions. In general, the hotel and restaurant business of Ukraine
continues to adapt and find new opportunities, which allows us to predict further

recovery in the coming years.
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PECULIARITIES OF TOURISM AND RECREATIONAL ACTIVITIES
IN UKRAINE

The main requirements for the organization of recreational and tourist activities
are set out in our legislation. Thus, the Law of Ukraine “On the Nature Reserve Fund
of Ukraine” defines the possibilities and restrictions for the organization of recreation
and tourism depending on the categories of territories and objects of the nature reserve
fund (hereinafter referred to as the NRF). For example, tourism is prohibited in nature
reserves and protected areas of national natural, biosphere reserves and regional
landscape parks.

The Regulation on Recreational Activities within the Territories and Objects of
the Nature Reserve Fund of Ukraine is a by-law designed to promote the proper
organization of recreation and tourism within the NRF. A fee may be established for
visiting the territories and objects of the NRF and providing services, in accordance
with Article 47 of the Law of Ukraine “On the Nature Reserve Fund of Ukraine”.

Therefore, to ensure the preservation of the values and integrity of natural and
historical and cultural complexes and objects for future generations, the administration
of the territories and objects of the NRF and other organizations and individuals
responsible for the preservation of the territories and objects of the NRF or who are
owners or users of land plots must act taking into account the legislation and the
characteristics of specific natural or historical and cultural objects. That is, recreational
and tourist use of the territories and objects of the NPF is possible provided that an
appropriate system of management and economic measures is developed, taking into
account the protection and use regime established for these territories and objects.

The basic directions of recreational and tourist activities within the territories

and objects of the NPF are the following:
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o Creation of conditions for carrying out these types of activities in
compliance with the regime of the territories and objects of the NPF

o Organization and arrangement of information and tourist centers,
ecological and educational trails, tourist routes, observation decks, recreational areas,
campsites, rest camps

o Dissemination of information of advertising and informational content
(publication in the media and on web pages of information about recreational resources
and services

o Study, generalization and implementation of the best national and foreign
experience and practices in organizing recreational and tourist activities

° Formation of a culture of recreation, recreation and tourism in nature
among vacationers and local residents, a careful and humane attitude towards natural
and cultural heritage.

The main types of recreational and tourist activities are organization of
recreation, recreation, excursion activities, amateur and sports fishing, various types of
tourism: children’s, youth, family, for the elderly, for people with disabilities, cultural
and educational, medical and health-improving, sports, religious, ecological (green),
rural, underwater, mountain, adventure, automobile, amateur, etc.

Creating conditions for the development of recreation and tourism includes
motivation and stimulation of all parties interested in the development of regulated
recreation; planning of activities; organization of visitor services on the territory of the
NRF; environmental control over the recreational and tourist activities of all entities
on the territory of the NRF.

Minimization of the negative impact of vacationers on natural complexes and
historical and cultural sites is carried out through development and implementation of
special measures to preserve biological and landscape diversity, historical and cultural
sites; implementation of environmental monitoring; restoration of disturbed natural

and historical and cultural complexes and sites.
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Creating conditions for the development of recreation within the territories and
sites of the NRF and nearby, which rightfully belong to the main factors of
development and regions, is impossible without an active position and interest of local
(regional, district) authorities, territorial communities. Therefore, it is advisable to
coordinate the strategy for the development of the territories and sites of the NRF with
the plans of local authorities in the field of recreational activities and tourism.

Local governments, in cooperation with nature reserves, can develop training
programs for the local population, provide preferential financing for joint projects in
the field of recreation, and help form a market for agricultural products for subsequent
sale to vacationers, thus providing the agricultural producer with a significant increase
in local market.

Of course, for the effective development of recreation and tourism, extraordinary
knowledge and skills are required. Some of the necessary knowledge can be obtained
in educational institutions, or searched on the websites of international organizations,

such as the World Tourism Organization or the International Union for Conservation

of Nature.
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TRANSFORMATION OF CONSUMPTION IN THE FIELD OF
SERVICES IN THE CONDITIONS OF COMPREHENSIVE
DIGITALIZATION

The service sector is experiencing unprecedented transformation driven by
changing consumer expectations and technological advancements. As businesses
navigate this evolving landscape, understanding and adapting to new consumer
demands has become crucial for survival and growth. This paper examines the current
state of consumer expectations and how businesses are responding to these changes.

Consumer expectations have shifted significantly in recent years, with several
key trends emerging. There is a notable decrease in discretionary spending on
material goods, while spending on experiences such as travel has increased,
particularly among Gen X and Gen Z consumers. The integration of artificial
intelligence and digital technologies has become central to service delivery, though
consumers express growing skepticism about Al implementation. Businesses must
balance technological advancement with maintaining human elements to preserve
trust and authenticity.

Modern consumers demand personalized experiences while expressing concerns
about data privacy. Companies are investing in advanced analytics and Al technologies
to deliver tailored services while maintaining transparent data practices. Consumer
demand for sustainable and ethically produced services has led to significant
adaptations in business operations. To adapt to these evolving expectations, companies
in the service sector are implementing several key strategies: Digital Transformation,
Customer Experience (CX) Management, Agile Service Design and Innovation,

Omnichannel Integration, Sustainability and Social Responsibility.
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Several companies demonstrate successful adaptation to changing consumer
demands. Netflix's evolution from DVD rental to streaming platform exemplifies
successful digital transformation. Similarly, retailers like IKEA and Best Buy have
successfully pivoted their business models to embrace e-commerce. Starbucks stands
out for its customer-centric approach, continuously evolving its marketing strategies to
maintain strong consumer connections worldwide.

Several case studies highlight how businesses are effectively adapting:

- Starbucks leveraged its mobile app and rewards program to personalize
customer interactions, facilitate mobile ordering, and drive customer loyalty.

. Amazon, known for its customer-centric model, uses Al to optimize
logistics, automate customer service, and make tailored recommendations.

- Telemedicine providers rapidly expanded during the COVID-19
pandemic by providing secure, accessible healthcare from home-meeting consumer
expectations for convenience and safety.

. According to Netguru, many retail firms adopted hybrid business models
post-pandemic, integrating e-commerce with physical stores through services like
click-and-collect and virtual consultations.

Cloud computing, 0T, and big data analytics are becoming essential tools for
service delivery and operational efficiency. These technologies enable businesses to
better understand and respond to consumer needs while optimizing resource allocation.
Future trends indicate continued focus on health and wellness, with increased interest
in services promoting healthier lifestyles. The rise of the sober-curious movement
among younger generations is reshaping service offerings in hospitality and
entertainment sectors.

The ability to adapt to changing consumer expectations has become a critical
determinant of success in the service sector. As customer demands evolve with
advancements in technology and shifting social values, businesses must remain agile
and responsive. Those that successfully integrate digital innovations, maintain

transparency in their operations, and consistently prioritize customer experience while
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also addressing concerns around data privacy and ethical practices are far more likely

to thrive in today’s highly competitive and dynamic environment.

REFERENCES

1. Digital Defynd. (2024). Business analysis case studies: Learning from global success
stories. Digital Defynd 1Q.

2. Johnson, K., & Smith, M. (2023). The adoption of digital technologies in business
transformation: An empirical study. International Journal of Business Studies, 8(2), 112-128.

3. McKinsey & Company. (2023). The state of the US consumer: A look at spending trends
and expectations. McKinsey & Company Consumer Packaged Goods Insights.

4. Netguru. (2023). How retail companies adapted their business models during COVID-19.
Netguru Blog.

5. Number Analytics. (2024). Top trends in purchase behavior and market research: A
comprehensive analysis. Number Analytics Blog.

6. PricewaterhouseCoopers. (2024). Consumer markets trends: Analysis and insights. PwC
US Consumer Markets Library.

7. Qualtrics XM Institute. (2024). Global consumer trends: Understanding changing consumer
behaviors and expectations. Qualtrics Blog.

8. U.S. Chamber of Commerce. (2023). Successful companies that reinvented their business:
Case studies in adaptation and innovation. U.S. Chamber CO.

9. Zhang, Y., Sun, J., Yang, Z., & Wang, Y. (2022). Digital transformation in business
operations: A comprehensive review and future research directions. PMC National Library of
Medicine, 15(2), 45-67.

Mariia Yurchenko
University of Customs and Finance
Scientific supervisor: Candidate of Technical Sciences,
Associate Professor Kuzmenko A.lL.
Language adviser: Associate Professor Druzhynina L.V.

ANALYSIS OF E20PEN PLANNING SYSTEM IN THE FIELD OF
TRANSPORT SERVICE

In the modern world the service sector plays an important role in economic
development, occupying the largest sector in terms of volume and providing necessary
and diverse services, contributing to economic development. In general sense, the

service sector is a set of industries that include all types of commercial and non-
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commercial services related to technical and information services that provide services
to enterprises, organizations and individuals. Service sectors include finance and
banking, education, the information industry, transport, etc. Each sector requires a
detailed description as it plays an important role in the development of the economy.
Among the numerous areas of the service sector the transport sector deserves special
attention, as it directly affects the development of the economy, communication
between regions and the quality of life of the population.

The transport service sector includes the provision of services aimed at satisfying
the needs for movement, carrying out the transportation of goods and passengers.
Transport services are the basis of logistics processes and contribute to the
development of trade, industry and tourism.

Trends in transport development are aimed at increasing the efficiency and the
quality of service provision while ensuring safety and convenience for users. Today,
the development of transport sector is in the introduction of interconnected
innovations. Supply planning software provides tools for managing the flow of goods
and services. Supply chain management includes the movement and storage [2].

No less important trend is the introduction of information and innovative
technologies along with the modernization of transport infrastructure. The use of
analytical systems for real-time traffic monitoring, innovative designs, smart
technologies and digital platforms allows to optimize transport flows, reduce the load
on the infrastructure and create a safe and comfortable environment when organizing
domestic and international transportation, satisfying the needs of all participants in the
logistics process.

If we look at the logistics process in more detail, then we can see that, transport
and logistics company plays an important role, the purpose of which is to provide the
service of organizing the client transportation. Therefore, modern trends are aimed at
improving the quality of customer service and ensuring convenience for consumers.
Companies use modern systems and appropriate software to work with clients. One

prominent example is the e2open planning system, which offers a connected supply
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chain platform designed to optimize global trading enterprises. Figure 1 shows this.
The e2open Planning Application Suite software is built on a single platform that
allows users to plan and utilize multi-mode deliveries, optimizing delivery costs and
ensuring quality customer service.

The e2open’s connected logistics set helps organizations to plan and perform the
movement of goods anywhere in the world with the ability to respond quickly to
changes. With the help of e2open transport management, clients can simplify and
optimize logistics with the help of one procurement, planning, implementation and
regulation for all regimes and regions. Built for digital cooperation, TMS e2open has
more than 40,000 logistics service providers and it allows the shippers to reduce the
effort and speed of connection to new partners. Clients and their carriers benefit from

sharing reliable information in real time in order to provide the highest levels of
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Figure 1. Dialog windo of e2open program [2]

Having analyzed the two main directions of modern trends development in the
transport service sector, we can conclude that the main consumer expectations in the

field of transport services are the modernization of infrastructure, the implementation
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of innovative and information technology systems in order to organize safe and

comfortable transportation with a high level of service.
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INFORMATION TECHNOLOGIES IN MODERN LOGISTICS
SYSTEMS

In modern conditions of rapid growth in the volume of computer data processing,
the role of information systems (IS) and software elements is growing as an important
and relevant tool for analysis, planning and support for making commercial decisions
in the organizations of various types of activity, including logistics systems (LS). The
effective functioning of IS 1s impossible without the integration of modern information
technologies (IT). Their application in logistics, which provides the most optimal
management of transportation, distribution and warehousing operations at all stages of
the chain from the producer to the consumer, is aimed at increasing the competitive
advantages of business entities of different levels.

Information technologies in modern logistics are a set of methods, processes and
automated software and hardware tools for the preparation, input, storage, processing,
control and transmission of information, that specifies the needs of objects of such
systems and supply chain links to ensure the movement of goods. That is, information
resources are a key element of the resource potential of the enterprise and information
itself is a key element of logistics operations [1].

In order to manage material flows, information systems in logistics can be
created both at the micro level (individual enterprise), which, in turn, is divided into
three groups: planning, dispositive (dispatching) and executive (operational), and at
the macro level (region, country, group of countries). According to the logistics
concept, certain groups are integrated into a single IS, within which vertical and

horizontal integration are distinguished. Thus, the vertical one, using vertical
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information flows (IF), combines the relationships between all three systems, and the
horizontal one, in contrast, with the corresponding IF establishes a connection between
separate sets of tasks of the same level [2].

The use of various information flows, circulating between the elements of the
logistics system and the external environment for the organization of production and
distribution of goods, leads to the formation of a single logistics information system
(LIS). Automated systems for managing these processes LIS is a flexible structure of
interconnected computing equipment, various reference books and necessary
programming procedures (technologies) that ensure the solution of various functional
tasks. Logistics information systems, belonging to different groups, must consist of
orderly interdependent elements, and therefore, they are divided into functional
subsystems and support subsystems.

The implementation of digital transformation opens up new approaches to
supply chain management and distribution technologies, increasing the efficiency and
competitiveness of companies, forecasting accuracy with reduced order processing
time and reducing transaction costs [3].

This principle, therefore, focuses on the use of software for analyzing complex
logistics processes, which includes such software products of various orientations and
characteristics, as data analytics, artificial intelligence and cloud computing. Directly,
a general graphical overview of goals and results is formed by a roadmap. The use of
roadmap tools contributes to improving the coordination of activities and connections
between elements by providing information about the project, in particular, regarding
planning, tracking of operational tasks and processes.

The framework for developing a supply chain strategy is shown in Figure 1. The
structure 1s presented in the form of an empty chart, which can be tuned according to
individual needs. The finished example shown by Gartner presents a comprehensive

idea of the supply chain strategy [4]. The top of the columns describes such actions as
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data collection, transactions planning, forecasting, decision-making, cooperation, as

well as design and modeling of products and processes.
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Figure 1. Diagram of the framework for developing supply chain strategy

Summarizing the conducted research, it can be concluded that the prospects for
the application of information systems in the field of logistics are significant, as the
latest technologies are being actively introduced into the computer functional area in
order to increase the processing productivity, as well as the fast and automated

management of information flows and resource volumes.
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AI-GENERATED CONTENT AND THE EROSION OF AUTHENTIC
HUMAN VOICE

Faced with rapid digitalisation and the global spread of generative artificial
intelligence (AI) models, machine-generated content is becoming an integral part of
the communication environment. Since 2022, there has been a dramatic increase in the
use of Al in media-oriented industries, raising concerns about the impact of such
technologies on the authenticity of human speech, the creativity and expression of
individuality (Floridi & Chiriatti, 2025).

Al-generated data covers a wide range of formats, from text and images to audio
and video. It's a big deal because it can be used to create content that's pretty much
anything you can think of. These systems are trained on huge data sets and are capable
of imitating the structure and styles of human writing, visual and audiovisual
expression (Bommasani et al., 2024). The sphere of application of Al content covers:

— journalism, where models automate the writing of news articles and sports
reports (Linden, 2023);

— marketing, with personalised email campaigns and advertising;

— education, where training materials and test assignments are created;

— social media, where Al is used to generate posts, descriptions and even
comments.

The main reasons why Al is so handy are that it can process info really fast, it is
scalable, it cuts down on content production costs, and it can personalise stuff. A study
by McKinsey (2023) found that using generative Al in marketing and customer service

can increase productivity by 40—-60%. In particular, algorithms can adapt texts to the
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target audience by analysing user behaviour patterns and preferences (Chowdhury et
al., 2022).

As part of platform optimisation, systems such as ChatGPT are able to create
SEO-optimised articles and video scripts in seconds, minimising human input. This
leads to a huge increase in the volume of content produced, but at the same time, it
leads to standardisation and a loss of unique character. This is a big deal because it
could make it harder for us to trust what we read. The Max Planck Institute study (2024)
found that 68% of participants could not tell the difference between texts created by
GPT-4 and texts written by journalists, with 71% noting a ‘lack of a living voice and
authorial stance’ (Schulz et al., 2024). The result is style homogenisation and reduced
expressiveness. According to WitGroup Al Lab (2025), in 79% of cases, Al-generated
content was perceived as ‘emotionally neutral,” even when the topic involved
subjective judgement (Whitmore & Lang, 2025). This makes people less likely to trust
messages, messing with how real they seem and weakening cultural and linguistic
diversity in public spaces.

Authentic voice is not merely the presence of an author, but an expression of
individual experience, emotional context, and cultural identity. Unlike algorithms,
human speech has non-verbal cues, quick changes in meaning, and value judgements.
As the Centre for Digital Communication (2025) points out, these are the things that
help people identify the speaker as ‘real’ and build empathy (Delacroix et al., 2025).
The excessive use of Al in the creative sphere leads to homogenisation of expression,
the fading of individual differences, and a decreasing in the reader's cognitive
engagement. The MIT Media Lab report (2024) emphasises that regular consumption
of Al content leads to a decline in users' ability to distinguish between personal
opinions and generalised formulas (Yang & Cortez, 2024). Even more, algorithms are
trained on generalised data, excluding marginalised narratives and thus narrowing the
range of cultural voices represented (Adebayo et al., 2024). Al content challenges the
boundaries of intellectual property. Who owns the material created — the system, the

user or the company? According to a study by the EU Digital Ethics Consortium
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(2025), 82% of legal experts believe that mandatory labelling of machine-generated
content 1s necessary to protect copyright and prevent source substitution (Keller &
Ivanov, 2025). There are also questions about manipulation and trust — when the line
between real and generated is blurred, society loses its bearings and becomes
vulnerable to misinformation.

To retain individual expression in an environment dominated by generative
algorithms, it is necessary to introduce hybrid authorship models, where Al serves as a
tool rather than an independent author. The Stanford HAI report (2025) emphasises
that the most valuable models are those where humans edit, reinterpret and adapt Al-
generated text to a specific context (Nguyen & Kaur, 2025). This allows creative
freedom and emotional colouring to be preserved while utilising the technical
productivity of Al. In addition, it is essential to develop media literacy as a key
competence for the 21st century. Research by the Digital Society Lab (2024) has found
that training in Al content recognition increases critical awareness by a factor of 2.3
(Olsen et al., 2024). At the policy level, mechanisms for transparency and verification
of content origin are becoming relevant. In 2025, the European Commission introduced
a mandatory requirement for digital platforms to label Al-generated material under the
EU AI Act (2025). Such actions help restore user trust and prevent manipulation.
Platforms like LinkedIn and Medium are already incorporating automatic ‘Generated
by AI’ notifications into published content. Future communication requires a rethinking
of the role of the author: from ‘creator from scratch’ to ‘curator of meaning,’ capable
of adapting machine output to the socio-cultural context. As researchers from the
University of Oxford (2024) emphasise, in the new paradigm, humans become
facilitators, guardians of value depth and authentic voices (Bennett & Rizwan, 2024).
This demands not only technical literacy from authors, but also ethical responsibility
for what and how they convey to their audience.

To sum up, actively bringing Al into communication makes content production
more efficient, but there is a risk of losing that authentic human voice. Standardising

how we express ourselves and losing emotional and cultural depth can make
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communication less rich and trust weaker. Authenticity can be preserved through the
development of hybrid models of authorship, increased media literacy, and regulatory
frameworks. In the new world, people are not just creators, but curators of meaning —

bearers of values and guardians of authenticity.
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SIMULATING TRAFFIC DISRUPTION DURING ROAD WORKS

Urban road construction is vital to infrastructure, but often causes major traffic
disruptions, which lead to poor traffic management, congestion and economic losses
without accurate prediction tools. The study analyzes modern methods of modeling
traffic flows in urban networks, affected by construction works in order to formulate
recommendations for minimizing delays and optimizing traffic [1].

The objectives are to assess traffic changes under lane closures, to evaluate
alternative routes and management strategies and to propose measures for alleviating
congestion in construction zones.

The Cellular Automata (CA) model simulates a two-way, six-lane urban road
network with roundabouts, featuring realistic vehicle behavior. Key components are
lane change rules (overtaking and lane changes), intersection control via a priority
system (no traffic signals) and congestion prevention to maintain network flow under
high traffic. The network consists of 16 cells per lane, simulating vehicle movement.
Key parameters are vehicle speed (0-60 km/h), traffic density (10-30 vehicles/km) and
lane change probabilities (20% for overtaking, 15% for obstacle avoidance). Testing
scenarios show that single-lane overlaps reduce average speed by 18-22%, while multi-
lane overlaps (3 lanes) cause a 40% throughput decrease and increase intersection wait
times to 8-10 minutes. Redirecting 20% from traffic to alternative routes reduces
congestion by 35%, but raises load on adjacent streets by 15%. [2].

The TRANSIMS platform, developed by Los Alamos National Laboratory,

integrates U.S. Census data to create synthetic populations and simulates their
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movement through urban networks using algorithms like Dijkstra for route
selection[3].

Dijkstra's algorithm optimized routes, reducing average travel time by 12-17%,
can be compared to random route selection. Model validation against San Francisco
data showed an 8-10% error. Real-time GPS data enabled dynamic adjustments,
detecting anomalies (e.g., traffic accidents) and reconfiguring the model within 5-10
minutes. Using machine learning (Random Forest), traffic jams were predicted with
85% accuracy and with 30-60 minutes in advance.

Comparative analysis of management strategies are the following:

Strategy 1, which involves partial lane closures and driver information, reduces
delays by 25% by distributing traffic between main and alternative routes. However, it
risks overloading secondary roads during peak hours;

Strategy 2 is the night construction with full overlap which reduces construction
time by 30% and increases costs by 20% due to payments for night shifts;

Strategy 3 is the adaptive traffic lights, which reduces congestion by 18%
through dynamic signal adjustments and requires additional sensor infrastructure.

The average traffic speed without construction is 45 km/h with a single-lane
closure drops to 37 km/h and with a multi-lane closure drops to 28 km/h. Waiting time
at intersections increases from 2-3 minutes under standard conditions to 6-8 minutes
during construction. Economic losses are significant with 15-20% increase in fuel
consumption due to downtime and daily loss of 500-700 hours of driver time with 1
million city population.

The CA model is not accounted for psychological factors like aggressive driving.
The TRANSIMS platform requires city-specific calibration due to variations in
infrastructure. Mobile sensing technology has limited accuracy in areas with poor GPS
coverage.

The CA model is a robust, scalable tool for simulating urban traffic disruptions
due to road construction, allowing planners to develop optimized traffic management

plans in advance. Integrating data from platforms like TRANSIMS and real-time
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mobile sensing systems can lead to more accurate and adaptive traffic management
solutions. Future research can be focused on combining these data sources with
adaptive signal control and detour management techniques to enhance urban mobility

modeling and planning accuracy.
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ARTIFICIAL INTELLIGENCE (AI) IN SOFTWARE ENGINEERING

Introduction. The way we build software has changed fast and a lot. As
technology advanced and software systems became more complex, the methods we use
to develop them had to evolve too. We moved from rigid and linear approaches, like
the waterfall model to more flexible and iterative methods such as Agile. These
changes were driven by the need to make software development faster, more efficient,
and more adaptable. Over time, practices like DevOps, continuous integration, and

automated testing became standard, helping teams deliver better software more

298


https://www.moderntechno.de/index.php/meit/issue/view/meit37-02
https://journals.sagepub.com/doi/10.1177/1687814015618176
https://www.wired.com/2001/01/verge-7

1V Bceykpaincoka Inmepnem-xonghepenuyia cmyoenmis ma monooux 4eHux

«Science and innovations in the 21st century»

reliably. However, despite all this progress, some challenges have stuck around, like
coding errors, slow feedback loops, and inefficient use of resources.

This is where Al starts to play a big role. Al brings a fresh perspective to long-
standing issues in software engineering. Its ability to spot patterns, make predictions,
and automate complex tasks makes it a powerful tool for developers. Technologies like
machine learning, natural language processing, and neural networks are already
helping to streamline development workflows. Al-powered tools can automate
repetitive tasks, assist in decision-making, and even catch problems before they
happen. As a result, Al is not just making our processes smarter; it is also reshaping
what it means to be a software engineer and what skills the job requires today.

In recent years, artificial intelligence has started playing a much bigger role in
nearly every part of the software development process. One of the most noticeable
changes is in code generation. Thanks to large language models (LLMs), we now have
tools that can suggest or even write code with very little input from a developer. GitHub
Copilot, for example, uses transformer-based models to offer smart, context-aware
code suggestions, while DeepMind’s AlphaCode has shown it can solve programming
tasks by generating solutions that are close to what a human might write.

But, AI’s role does not stop at writing code. It is also helping with bug detection
and prevention. By training on past data, machine-learning models can now spot
patterns that might indicate bugs, often before they become real problems. In testing,
Al is making it possible to generate and prioritize test cases automatically, which saves
both time and manual effort. Even when it comes to maintaining and improving code,
Al is stepping in. It can recommend better ways to refactor code to boost performance
and quality. Moreover, with predictive tools, teams can now get more accurate
estimates of how long a feature might take to build or how many people they will need.

Alongside all this, explainable Al has become increasingly important. It focuses
on making sure we understand how Al tools make decisions, which is critical in

industries, like healthcare or finance, where transparency is essential. Meanwhile,
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continuous learning systems are helping Al tools stay up to date with changing
codebases, so they keep working well over time without falling behind.

Even with all these impressive advancements, there are still some important
challenges to overcome. One big issue is that most Al tools today are built to solve
very specific problems, like suggesting code or predicting bugs, but there is no unified
system that connects all these tools into a smooth and end-to-end development process.
As a result, these tools often work in isolation. For example, a code generation tool
might not share useful insights with a bug prediction model, which can lead to a
disjointed workflow for developers.

Another concern is trust. Even though explainable Al is helping make things
more transparent, it is still not always easy for developers to fully understand or
confidently rely on the recommendations made by Al tools. There is also the issue of
data. Many Al models require large amounts of high-quality data to perform well,
which makes them harder to apply in fields where data is limited or sensitive due to
privacy concerns.

Ethical concerns are also becoming more important. Al systems can carry hidden
biases, and there is a real risk that developers may start depending too heavily on
automation, potentially weakening their own skills or producing biased or subpar code.

Nevertheless, the impact Al can have is undeniable. For example, GitHub
Copilot version 1.7.4421 showed that developers using it completed tasks about 55%
faster than those who did not. On top of that, the code produced passed test cases more
often on the first try: — a clear sign that these tools can boost both speed and quality
in development [1].

Al Applications in Software Engineering. Al has brought major changes to
many areas of software development. By integrating Al-powered tools and techniques
into workflows, software engineering has become more efficient, accurate, and
adaptable. This section explores the key ways Al is being applied across the field,

showing how it is reshaping traditional approaches and boosting overall productivity.

300



1V Bceykpaincoka Inmepnem-xonghepenuyia cmyoenmis ma monooux 4eHux

«Science and innovations in the 21st century»

Selection Criteria for Tools and Datasets. The tools, datasets, and examples
featured in this study were carefully selected based on the following criteria:

° Industry Relevance: Priority was given to tools and datasets that are
widely adopted in real-world software development, such as GitHub Copilot and
IBM’s defect prediction systems.

° Recency: Only tools and datasets developed or actively maintained within
the last five years were included to ensure the findings reflect the current state of the
field.

° Accessibility: Preference was given to open-source resources and tools
with clear and publicly available documentation to support reproducibility and
transparency.

° Lifecycle Coverage: Selected examples span various stages of the
software development lifecycle, including coding, testing, and maintenance, to provide
a comprehensive view.

° Proven Impact: Tools and datasets with strong evidence of effectiveness,
supported by industry use or academic research, were prioritized to focus on
meaningful contributions.

Requirements Analysis: Natural Language Processing (NLP) for
Requirements Gathering. Requirements gathering is one of the most critical steps in
software development. It is where ideas and needs from stakeholders are translated into
clear technical specifications. Traditionally, this has been a manual, time-consuming
process, and one that is prone to miscommunication, missed details, and human error.

This is where Al, and specifically natural language processing (NLP), offers real
value. NLP technologies are making it possible to automate and improve how
requirements are collected and understood. These systems can scan large volumes of
unstructured data, like emails, meeting notes, and user feedback, to extract key
requirements. With the help of advanced language models, Al can identify both

functional and non-functional requirements, spot unclear or conflicting statements, and
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even suggest where further clarification is needed. This helps reduce the risk of
misunderstandings that could turn into bigger problems later in the project.

Design and Architecture: Automated Design Pattern Recognition. Design
patterns are proven and reusable solutions to common problems in software
architecture. When used correctly, they help developers build systems that are both
maintainable and scalable. Traditionally, recognizing when and where to apply design
patterns has relied heavily on a developer’s experience, but Al is starting to change
that.

Al-powered tools can now assist in automatically identifying appropriate design
patterns by analyzing project requirements and scanning the existing codebase. Using
machine-learning models, these tools can examine source code and architectural
diagrams to recommend patterns that improve efficiency, readability, and
maintainability. This reduces the mental workload for developers, ensures greater
consistency across the codebase, and speeds up architectural planning.

For instance, Al tools can detect where common patterns like Singleton,
Observer, or Factory might be useful and suggest them accordingly. They can also
recommend refactoring existing code to better match these patterns, leading to
improved structure and performance. In addition to offering suggestions, Al systems
can spot poor design choices or anti-patterns and guide teams toward better
architectural solutions.

Conclusion. Artificial intelligence has become a practical and influential force
in software engineering, reshaping key stages of the development lifecycle. From the
early phases of requirements analysis to design, coding, testing, and maintenance, Al-
powered tools are now embedded into workflows: — not as theoretical concepts, but
as everyday utilities that solve real problems.

This paper has outlined how Al enhances engineering processes: by automating
time-consuming tasks, improving accuracy, providing intelligent suggestions, and
assisting with both strategic and routine decisions. Through examples such as natural

language processing for requirements gathering and design pattern recognition for
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architecture, we have seen how Al contributes not only to speed and productivity but
also to software quality and maintainability.

In summary, Al has proven its value as a supportive layer within software
engineering, helping teams build smarter, faster, and with greater insight. Its continued
evolution promises deeper integration and broader impact, but its effectiveness will
ultimately depend on how we, as engineers, design, adopt, and govern these

technologies.
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REFLEXIONS SUR LE ROLE DE L'INTELLEGENCE ARTIFICIELLE
DANS LE MONDE MODERNE

Introduction. Au 2le siecle, les technologies de l'information (TI) sont
devenues un moteur du changement mondial, faconnant une nouvelle réalité
numeérique. La transformation numérique, qui comprend 1'intelligence artificielle (IA),
I'informatique en nuage, l'internet des objets (IoT), la blockchain et les technologies
quantiques, modifie fondamentalement 1'économie, la société et la vie quotidienne.
Selon des rapports analytiques, le marché mondial des services informatiques atteindra

5 200 milliards de dollars en 2025, ce qui indique la croissance rapide du secteur [1].
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Cependant, parallelement aux opportunites, la transformation numérique entraine des
defis, tels que les cybermenaces, les dilemmes éthiques et l'inégalité¢ d'acces a la
technologie. Comme le note Klaus Schwab, «l'ére numérique ouvre de nouveaux
horizons a I'humanité, mais exige en méme temps de repenser notre place dans un
monde ou la technologie fait partie de la vie quotidienne » [4]. Ce document analyse
les tendances actuelles de la transformation numérique, leurs causes et leurs
conséquences, et développe des propositions pour un développement équilibré de
I'industrie des technologies de I'information.

Enoncé du probléme. La transformation numérique crée de nouvelles
opportunités en matiere d'automatisation, d'efficacit¢ et d'innovation, mais elle
engendre €galement un certain nombre de défis. Les principaux défis sont les suivants:

. Cybersécurité. En 2024, les pertes mondiales liées aux cyberattaques ont
dépassé les 6 000 milliards de dollars, et la croissance du nombre d'appareils connectés
(IoT) ne fait qu'augmenter la vulnérabilité des systemes [2]. «Les cybermenaces
modernes prennent de nouvelles formes, ce qui nous oblige a rechercher des solutions
innovantes pour protéger l'espace numeérique» [2].

. Questions éthiques. L'utilisation de I'1A, en particulier dans la prise de
decision automatisée, souleve des inqui¢tudes quant a la partialité des algorithmes et a
la perte de vie privée.

. La fracture numérique. Selon les Nations Unies, 37% de la population
mondiale (environ 2,9 milliards de personnes) n'ont toujours pas acces a Internet, ce
qui limite leur participation a I'économie numeérique [3].

«L'exclusion numérique d'une grande partie de I'humanité est un obstacle a la
création d'une société¢ mondiale juste » [3].

. Controle de la technologie. L'automatisation excessive et le
developpement de 1'TA peuvent conduire a une perte de controle sur la technologie,

créant le risque d'une «capuche numérique» - surveillance totale et perte de liberté.
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Comment assurer un développement harmonieux de l'industrie des technologies
de l'information qui favorise le progres sans menacer la sécurité, la vie privée et
I'égalité sociale?

Causes et conséquences. Les raisons de la transformation numérique:

1. Le progrés technologique. Le développement de 1'[A, de I'informatique
quantique et des réseaux 5G/6G crée de nouvelles opportunités pour le traitement des
données et la communication. Par exemple, en 2025, la 5G couvrira 60 % des
utilisateurs mondiaux, et les premiers ordinateurs quantiques commerciaux sont déja
testes.

2. Les facteurs économiques. Les entreprises cherchent a optimiser leurs
processus grace a l'informatique dématérialisée et a I'automatisation, afin de réduire
leurs cofits et d'accroitre leur compétitivite.

3. Le changement social. La pandémie de COVID-19 a accéléré la
numeérisation de 1'éducation, du travail et du commerce, faisant des services a distance
la norme. «La crise sanitaire mondiale a incité a repenser le rdole de la technologie pour
assurer la continuité des processus sociaux» [4].

Conséquences

. Positif: ['automatisation augmente la productivité, I'ldO contribue au
developpement des villes intelligentes et I'lA améliore les diagnostics en médecine. Par
exemple, en 2024, les systemes d'TA ont permis de détecter 30 % de cas de cancer
supplémentaires a des stades précoces.

. Négatifs: les cybermenaces croissantes, les pertes d'emplois dues a
I'automatisation (20 % des emplois devraient €tre remplacés par I'1A d'ici 2030) et les
questions ¢thiques telles que l'utilisation de données sans le consentement de
l'utilisateur.

Mes propositions de solution. Les mesures suivantes sont proposé€es pour

surmonter ces difficultés:
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1. Renforcer la cybersécurité. Développer des normes mondiales pour le
cryptage et la protection des données, ainsi que mettre en ceuvre I'lA pour la
surveillance en temps réel des cybermenaces.

2. Réglementation éthique de I'IA. Création de comités internationaux
chargés d'¢laborer des principes éthiques pour l'utilisation de I'IA, y compris la
transparence des algorithmes et la protection de la vie privée. « Ce n'est que grace a un
cadre éthique clair que nous pourrons garantir que I'IA servira la société et ne créera
pas de nouveaux conflits » [1].

3. Réduire la fracture numérique. Investir dans l'infrastructure a large
bande dans les pays en développement et dans des programmes d'éducation numérique
pour les groupes vulnérables.

4. Controle de l'automatisation. Mise en ceuvre de «meécanismes de
freinage» dans les systémes d'IA qui permettent aux humains d'intervenir dans les
processus automatisés pour éviter de perdre le controle.

Mon avis. Je recommande personnellement d'utiliser I'intelligence artificielle et
les nouvelles technologies. Tout d'abord, nous devons comprendre toutes les limites de
cette utilisation, car les gens peuvent oublier la sécurité au nom de la science et de la
nouveauté et recréer dans la vie des événements tirés du cinéma (Terminator, par
exemple).

Il est important de noter que des structures supplémentaires sont nécessaires pour
contrdler cela, pour garantir la sécurité¢ des utilisateurs ordinaires. Par conséquent, je
voudrais souligner qu'il est préférable d'attirer 'attention sur la sécurité plutot que sur
le développement du renseignement lui-méme, car nous risquons d'oublier cette
sécurité au milieu de ce développement.

Propositions et perspectives. Comment maitriser les processus et éviter le
«bouchon numérique»?

1. Transparence des technologies. Les entreprises d'1A et d'IdO doivent
publier des rapports sur l'utilisation des données et des algorithmes. Par exemple, en

2025, 'UE a introduit la loi sur 1'TA, qui exige la certification des systemes d'TA a haut
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risque [1]. «Ce document jette les bases de la création d'un environnement numérique
ou la technologie travaille au profit des humains, et non contre eux» [1].

2. La décentralisation. Utiliser la blockchain pour créer des systémes
décentralisés qui réduisent la dépendance vis-a-vis des grandes entreprises et protegent
les données des utilisateurs.

3. Controle public. Mise en place d'organisations indépendantes chargées
de surveiller l'introduction des nouvelles technologies et d'évaluer leur impact sur la
sociéte.

4. Education et sensibilisation. Améliorer la culture numérique pour que
les gens puissent utiliser les technologies en toute connaissance de cause et protéger
leurs droits.

Perspectives. L'avenir de l'industrie des TI est associ¢ a l'intégration de
I'informatique quantique, qui permettra de traiter les données des milliers de fois plus
vite, et des technologies 6G, qui fourniront des communications ultrarapides avec un
temps de latence inférieur a 1 ms. Parall¢lement, le développement de la bio-
informatique et des neuro-interfaces ouvre de nouveaux horizons pour la médecine et
les communications. Toutefois, le principal défi consistera a trouver un équilibre entre
I'innovation et la sécurité afin que les technologies soient au service de I'humanité et
ne créent pas de nouvelles menaces.

Conclusions. La transformation numeérique dans le secteur des technologies de
I'information fait partie intégrante du monde moderne et ouvre des perspectives de
progres infinies. Toutefois, son succes dépend de la résolution des problemes li€s a la
cybersécurité, a I'éthique et a 1'égalité sociale. Les mesures proposées, telles que le
renforcement de la réglementation, la décentralisation et 1'éducation, permettront de
contrdler le développement technologique et d'éviter les risques de panne numérique.
L'avenir de l'industrie des technologies de I'information dépend des efforts conjoints
des gouvernements, des entreprises et de la société pour créer un environnement

numeérique sir et inclusif.
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EVOLUTION OF THE REACT LIBRARY:
FROM ITS ORIGINS TO THE PRESENT DAY

Modern web development demands tools for fast, efficient interface creation
with minimal errors. React is a library that revolutionized frontend development.

The emergence of React marked an important milestone in the development of
web technologies due to its innovative approach to managing the user interface. Its key
principles such as component architecture, the use of a virtual DOM and a declarative
approach simplify the creation of interactive interfaces. It is necessary to describe how
parts of the interface should look in each state of the application and React will update
and render only those components that need to be changed after data modification.
Declarative interfaces make the code more understandable and easier to work with.

React continuously evolves, introducing new features like hooks and server-side

rendering, and meet modern development approaches. As an integral part of
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JavaScript, the library has shaped web development, so let’s explore its key milestones
and updates.

React 0.x was released in 2013, introducing the component-based approach,
virtual DOM and JSX for describing components. Versions React 15, React 16 and
React 17 were released between 2016 and 2020. Major changes included the next steps:
improved handling of text nodes and methods for comparing them in the DOM; a new
Fiber architecture; the introduction of error boundaries for error handling; the creation
of new hooks (useEffect, useContext, useReducer); grouping child components
without adding unnecessary nodes; new APIs for event handling; updates to parts of
the app using the new React versions.

React 18 was released in 2022. It introduced automatic batching of state updates
for asynchronous operations such as promises, timeouts and fetch requests. Batching
is the process of grouping multiple state update calls into a single render step,
improving performance. Before React 18, batching also existed but worked
automatically only for DOM event handlers. A new “strict effects” mode is added and
its effects for mounted components are called twice (mount -> unmount -> mount).
This ensures stable operation of components and correct operation of Fast Refresh.
Asynchronous rendering is introduced to improve performance. A new API,
useTransition, 1s added.

React 19 was released in 2024. New hooks such as useActionState,
useFormStatus, and useOptimistic were introduced. To improve rendering efficiency
and optimization of resources, support for server components was expanded. The new
API use simplifies the processing of promises precisely in components. Ref is now
passed into functional components as a prop. The Context API is updated to provide
more efficient global state management. Additionally, support for document metadata,
styles, and asynchronous scripts was added to improve SEO and performance. Page
load times were further reduced by enhancing hydration and differentiation [1].

React, a popular development tool, continuously improves to meet developers'

needs and web development trends. Each version enhances app performance with
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backward compatibility. React 19 becomes more efficient, simplifying the creation of

fast and interactive web applications.
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THE BENEFITS OF GAMING

The topic is The Benefits of Gaming, with a focus on how video games can
enhance our skills. This subject is particularly relevant in our era, as gaming has
emerged as a major form of entertainment, drawing millions of people globally into
immersive virtual worlds and interactive experiences. Video games provide a
significant source of adventure and entertainment. Whether played on a console,
computer, or mobile device, gaming has captivated audiences of all ages.

However, gaming is more than just a recreational activity. Far from being merely
a source of entertainment, video games have proven to be an influential tool in personal
development. There are three major positive effects of gaming. And it is necessary to
look into possible bad influence of videogames and how to prevent it. This raises the
broader issue of whether video games are truly beneficial and what specific positive
impacts they offer.

The first point is that games offer engaging and stimulating activity. A variety

of studies have explored the impact of gaming on problem-solving skills. One study,
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published in the journal “Psychology of Popular Media Culture”, found that
individuals who played video games regularly demonstrated better problem-solving
abilities compared to non-gamers.

Unlike TV shows and movies, video games are interactive and demand focus on
details and task management. Consider role-playing games (RPGs) like “Cyberpunk
2077 or “The Last of Us” feature a primary list of quest objectives to finish the game.
In addition, there is a longer list of optional side objectives that help flesh out the
game’s story and reward system [2].

Moreover, games can be an effective way to engage in learning. Video games
cover nearly every subject imaginable. From the beginning developers recognized that
video games could help to enhance skills in reading and mathematics. Today, there are
games that explore subjects like world history, cooking, politics, chemistry,
architecture, and many other areas you might not have encountered in school or daily
life [4].

The second point is that games can increase brain matter. Extensive research has
demonstrated that video games influence brain plasticity, the brain's ability to adapt
and change in response to learning, by engaging attentional control and reward
processing. The idea here is that the more you’re able to direct attention toward a
certain task, the more stimulated you are by completing that task and then move on to
more complicated tasks [3].

The most interesting research further suggests that video games have the
potential to slow mental aging. A study conducted by researchers at the University of
Iowa found that playing for just two hours a week can help slow cognitive decline
associated with aging. Participants were assigned either a computerized crossword
puzzle or a game called “Road Tour” over five to eight weeks. The study, which
involved 681 people aged 50 and older, revealed that playing “Road Tour” for 10 hours
helped to delay the decline of certain cognitive skills. In some cases, the slowdown

was up to seven years [1].
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Another example of the positive impact of the gameplay is improvement of focus
and visuomotor abilities.

Paying close attention to visual and auditory cues is often necessary to
accomplish certain tasks in a video game. Pediatric behavioral health specialist
Michael Manos, PhD, explains, “When you’re watching a video game, you’ve got to
pay attention to every little thing that comes into your visual field and react to it.” He
adds, “Being able to visually contrast, being able to tell the difference between one
thing and another, is also a skill that can be developed by playing video games.” [3]

It's also important to discuss the possible negative effects of gaming. The most
vulnerable to the negative effects of games are undoubtedly children.

Some potential negative effects of gaming on children include:

1. Sleep disturbances: Late-night gaming can interfere with sleep schedules,
impacting concentration, mood, and academic performance.

2. Social isolation: Spending too much time in virtual worlds may reduce
real-life social interactions, potentially leading to feelings of isolation.

3. Exposure to inappropriate content: Some games contain violent or mature
content that can be harmful for younger children and may impact their behavior or
emotional development.

4. Addiction and time management issues: Excessive gaming can lead to
addiction, making it difficult for children to balance time between games and other
activities like school, sports, and social interactions.

5. Decreased physical activity: Spending too much time gaming can reduce
physical activity, leading to health issues like obesity and poor posture [5].

With guidance and time limits, parents can help mitigate these effects and
encourage a balanced approach to gaming. To foster a positive experience, parents
might consider the following tips:

1. Set limits: Establish clear time limits for gaming and encourage breaks

and other activities to maintain balance.

312



1V Bceykpaincoka Inmepnem-xonghepenuyia cmyoenmis ma monooux 4eHux

«Science and innovations in the 21st century»

2. Encourage social interaction: Support multiplayer games that promote
collaboration and communication, enhancing social and problem-solving skills.

3. Monitor content: Ensure the games your child plays are age-appropriate
and promote positive values.

4. Engage in discussions: Talk to your child about the games they play and
the skills they’re developing, addressing any concerns openly.

By following these tips, parents can ensure gaming remains a positive, enriching
activity for their children.

In conclusion, video games are far more than just a source of entertainment. They
can significantly enhance skills such as problem-solving, focus, and cognitive
flexibility. From improving cognitive abilities to fostering learning in diverse subjects,
gaming offers numerous benefits when approached in a balanced way.

However, it’s important to be mindful of the potential negative effects, especially
for children. With the right guidance and boundaries, parents can ensure that gaming
becomes a constructive and positive activity that contributes to their child’s

development.
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CREATING IMMERSIVE EXPERIENCES WITH SOUND AND
VISUAL EFFECTS IN VIDEO GAMES

The gaming industry has rapidly evolved, with more games being created each
day, offering an expanding array of interactive experiences. As the industry grows,
developers strive to create memorable and immersive games that players will revisit
repeatedly. Immersion, one of the most compelling aspects of video games, plays a key
role in keeping players engaged and invested in the game world. When a game is
immersive, players do not merely control a character or watch a story unfold, they feel
as though they are a part of the game itself. This connection deepens the emotional
impact of gameplay, drawing players into the story and the world they inhabit. Among
many factors contributing to this immersive experience, sound design, visual effects
and animations are some of the most crucial elements. These factors not only enhance
realism but also help to create a richer and more emotionally engaging experience.
These theses will explore the role of sound design, visual effects, and animation in
creating immersive game worlds, as well as the tools that developers use to craft these
experiences.

Sound design plays a crucial role in video games, serving as a fundamental
element that shapes the overall mood, atmosphere, and emotional experience of the
player. Through the careful use of audio, developers can convey feelings such as
suspense, fear, joy, or relief, and, in doing so, help players to connect more deeply with
the game world. Sound design in games can be divided into several categories, each

contributing to the atmosphere in different ways.
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One of the primary types of sound used in games is ambient sound. These are
background noises that help to establish the environment, such as the sounds of wind,
birds, or distant voices. These sounds make the virtual world feel alive and they can
vary significantly depending on the setting, whether it’s a bustling city or a quiet forest.
In addition to ambient sounds, character sounds play a significant role in making
characters feel more real. These sounds include footsteps, voice acting and the noises
associated with actions such as running, fighting or reloading a weapon. By carefully
recording and incorporating these sounds, developers can give life to characters,
enhancing their believability. Furthermore, adaptive audio, which changes based on in-
game events, can elevate the tension or excitement in a scene. For instance, music in a
battle scene may become more intense to reflect the action, or the volume may drop
during moments of quiet to allow players to focus on their surroundings [2].

Two games that exemplify the importance of sound design are Resident Evil 2
and The Last of Us. In Resident Evil 2 the ambient sounds such as distant footsteps,
creaking floors, and the constant hum of rain in an old police station contribute to a
feeling of unease. The game also makes effective use of adaptive audio during the
moments of high tension, such as being pursued by a zombie, the music becomes more
frantic and signals imminent danger. In The Last of Us character sounds such as
footsteps on different surfaces and the grunts of characters during combat add
authenticity to the gameplay, while the adaptive music shifts with the emotional tone
of the scene, amplifying the player’s connection to the characters’ struggles and
triumphs.

Another essential aspect of creating immersive game experiences is the use
of visual effects (VFX), which significantly enhance the realism and aesthetic
appeal of the game world. Visual effects can range from simple effects such as
changing lighting to complex simulations like fire or smoke. One key technique used
in creating VFX is particle systems, which simulate elements such as fire, rain, smoke,

or dust. These systems contribute to a game’s atmosphere by adding dynamic and
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interactive elements that respond to the player’s actions and the game’s environment
[5].

Lighting and shadows are also essential to creating mood and depth in a game.
Dynamic lighting allows developers to manipulate light and shadow in real-time,
which can dramatically alter the tone of a scene. For example, lighting may be bright
and hopeful during moments of peace but dark and oppressive during tense encounters.
Shaders and reflections add another layer of realism to a game, particularly in
environments with reflective surfaces such as water or metal. These techniques help
surfaces look more lifelike, enhancing the player’s sense of presence in the world.

A prime example of the use of VFX is Red Dead Redemption 2, which is known
for its stunningly realistic environmental effects. The game’s dynamic weather
systems, where rain, snow and fog seamlessly alter the environment, contribute
significantly to the immersive experience. Similarly, Cyberpunk 2077 utilizes neon
lighting and reflective surfaces to capture the essence of a futuristic city, allowing the
player to feel as though they are truly in the heart of a bustling cyberpunk metropolis
[1].

The importance of animations in video game development lies in their ability to
bring characters and environments to life, enhancing realism and player immersion.
They allow characters to move naturally, interact with their surroundings, and respond
to environmental changes in a believable manner. There are two primary types of
animation used in game development: motion capture (mocap) and physics-based
animations.

To elaborate further, motion capture technology plays a significant role in
creating lifelike character animations by recording the movements of real-life actors
and transferring them to in-game models. This technology makes animations more
lifelike, as the movements of characters appear natural and fluid. In addition to mocap,
physics-based animations simulate how characters interact with the environment. For
example, ragdoll physics are used to create realistic reactions when characters are

knocked over or shot. Similarly, environmental animations such as the movement of
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water, grass, or trees in response to wind or weather conditions help to make the game
world feel dynamic and responsive [6].

A good example of this are games such as Detroit: Become Human and Red
Dead Redemption 2, which demonstrate the importance of animations in immersion.
In Detroit: Become Human, motion capture is used to create realistic character
interactions, making the characters’ emotions and gestures feel authentic. In Red Dead
Redemption 2, the attention to detail in character animations, such as the way the
protagonist, Arthur Morgan, moves through snow or interacts with the environment
adds depth to the experience and reinforces the game’s realistic portrayal of a living,
breathing world.

Finally, the creation of these immersive elements in games depends on a wide
range of tools and technologies that enable developers to bring their vision to life. Two
of the most widely used game engines are Unreal Engine and Unity. These engines
provide powerful tools for creating both sound and visual effects, allowing developers
to design realistic and dynamic environments [3]. Audio software such as FMOD and
Wwise are used to layer complex audio tracks and create adaptive sound systems [4].
For visual effects, tools like Houdini allow developers to create advanced simulations
for elements like fire, smoke, and weather. These technologies enable game developers
to implement quickly the sounds, visuals, and animations that make a game world feel
alive and engaging.

So, to summarize sound design, visual effects and animations are essential in
creating immersive video game experiences. Sound helps to set the mood and
atmosphere, visual effects bring the game world to life, and animations make
characters and actions feel authentic. Together, these elements enhance the player’s
emotional connection to the game and make it more engaging and memorable. As the
gaming industry continues to evolve, technological advancements in these areas will
allow for even more convincing and immersive virtual worlds, where players can

experience emotions and stories like never before. By utilizing the right tools and
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techniques, developers can create experiences that captivate players and leave a lasting

impact on the gaming community.
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THE IMPACT OF ARTIFICIAL INTELLIGENCE ON THE LABOUR
MARKET: RISKS AND OPPORTUNITIES

The development of artificial intelligence is having a significant impact on the
modern labour market, transforming both individual industries and the economy as a
whole. Over the past decades, Al technologies, including machine learning, robotics

and process automation, have penetrated all areas of life, from manufacturing and
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finance to medicine and education. This creates new business opportunities, increases
production efficiency, improves the quality of services and reduces costs. However,
along with its benefits, the introduction of Al also brings a number of challenges,
especially in the context of the labour market. Thus, researching the impact of Al on
the labour market is relevant and necessary to understand how technologies are
changing the nature of work, what opportunities and risks they bring, and what
measures are needed to minimise the negative consequences and maximise the positive
effects of Al. This will allow developing strategies to adapt the labour market to new
conditions, ensure fair redistribution of benefits and maintain socio-economic stability.

The Al market is developing rapidly and is already one of the most dynamic in
the world. From 2020 to 2030, the Al market is expected to grow significantly, driven
by the introduction of this technology in various sectors, including healthcare, finance,
manufacturing, transport, education, and others. According to Statista [Statista, 2024],
the global Al market was estimated at $93.27 billion in 2020. The situation has now
changed after the elections and new strategies of the new president in the United States.

In advanced economies, Al could affect around 60% of jobs. In more than half
of these jobs, the introduction of Al will have a positive impact on productivity. In the
other half, Al could replace key tasks currently performed by humans, which could
reduce demand for labour, leading to lower wages and fewer hires.

The changes brought about by the introduction of Al are having a significant
impact on smart businesses, regional economies, entrepreneurship and business
culture, and the global economy as a whole. Intelligent business, which is based on the
use of the latest technologies and data, is particularly benefiting from the integration
of Al It allows businesses to automate routine tasks, increase efficiency and make
more informed decisions based on the analysis of large amounts of data.

Al is also changing the approach to entrepreneurship and business culture. On
the one hand, new technologies create opportunities for start-ups and innovative
businesses that can quickly adapt to changes and develop new solutions. On the other

hand, businesses are facing challenges related to the need to integrate Al into business
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processes and adapt to rapid technological change. Business culture is also being
transformed by Al [Honcharenko, 2024].

Al is already having a significant impact on the labour market, transforming
industries and changing the way we work. While there are significant benefits
associated with automation and process optimisation, the introduction of Al also comes
with numerous challenges that require attention from governments, businesses and
society. Al offers significant opportunities to transform the labour market, but these
opportunities are accompanied by numerous challenges. Job replacement, income
inequality, the need for new skills, ethical issues, changes in organisational culture, and
regulatory barriers are among the main issues that need to be addressed.

In order to maximise the potential of AIl, it is necessary to develop
comprehensive strategies aimed at re-profiling employees, ensuring equal access to
educational resources, creating ethical standards and adapting legislation. Only then
will the introduction of Al ensure a balanced and sustainable development of the labour
market [Kostyk, Ta in., 2024]. While Al can replace certain job functions, it also offers
significant opportunities for job creation. Developing, implementing and maintaining
Al technologies requires skilled professionals. New roles such as artificial intelligence
specialists, data analysts, and machine learning engineers are emerging, providing job
opportunities for people with the right skill set. Al doesn't replace people, it empowers
them. Using Al technologies, humans can work side by side with intelligent systems,
combining their unique problem-solving, creativity and empathy skills with the
efficiency and computing power of Al. This collaboration can lead to more efficient
and effective outcomes.

There is no doubt that Al will have an impact on the labour market, with both
opportunities and challenges. While job loss is still a concern, there are opportunities
for growth and innovation through new roles, productivity gains and human-Al
collaboration. People and organisations need to adapt, upskill and use ethical practices

when working with Al. We can build a future in which humans and Al collaborate to
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advance technology and improve the quality of work and life by embracing Al

technologies and developing purely human talent.
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ACCESSIBLE DESIGN: PRINCIPLES, CHALLENGES, AND BEST
PRACTICES

Accessibility refers to the practice of designing products and experiences that
are usable by all individuals, regardless of their physical or cognitive abilities (World
Wide Web Consortium [W3C], 2018). It is fundamentally about fostering inclusion,
ensuring that no individual is excluded from utilizing digital tools or services.
Accessibility goes beyond mere legal compliance; it seeks to uphold the principle that
digital experiences should be available to all.

Promoting accessibility within design practices supports broader societal
inclusion. By ensuring that information is accessible and interactions are equitable,
designers create environments where all individuals can participate fully (Shinohara &
Wobbrock, 2016). Moreover, many features now regarded as standard, such as voice

assistants, captioning, and touchscreen interfaces, were initially conceived as
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accessibility solutions. This highlights that accessible design ultimately benefits a
wider audience.

To design effectively for accessibility, it is essential to understand the diversity
of disabilities, which are generally categorized into four main groups:

1) Cognitive disabilities which nclude difficulties related to memory,
learning, reading, or attention.

2) Motor disabilities which ncompass challenges in using input devices such
as a mouse, keyboard, or touchscreen.

3)  Hearing disabilities which affect individuals who are deaf or hard of
hearing.

4)  Visual disabilities that range from low vision to complete blindness.

Additionally, disabilities may be permanent, temporary, or situational, further
emphasizing that accessible design has far-reaching benefits.

Effective accessibility is guided by four foundational principles, collectively
referred to as POUR (W3C, 2018):

- Perceivable. Information must be presented in ways that users can
perceive, whether through sight, sound, or touch.

- Operable. Interfaces must be navigable and usable for all users, including
those relying on keyboard navigation or alternative input devices.

- Understandable. Content must be clear, predictable, and easy to
comprehend, using straightforward language and minimizing complex interactions.

- Robust. Content must be compatible with both current and future
technologies, including assistive devices like screen readers and voice recognition
tools.

Numerous technologies demonstrate the real-world application and benefits of
accessibility principles. Screen readers assist individuals who are blind or visually
impaired by converting text into speech or Braille output. Voice commands enable
interaction with devices for users with motor disabilities or limited mobility. Adaptive

hardware includes customized keyboards, switches, and gaming controllers designed
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for individuals with motor impairments. Mobile accessibility features, such as screen
magnifiers, color adjustments, text-to-speech functionalities, and gesture controls on
smartphones.

These innovations underscore that accessibility is not theoretical but a tangible
reality improving lives daily.

Despite its importance, several challenges persist in the pursuit of accessibility:

- Design complexity. Creating accessible experiences often requires more
detailed planning and interdisciplinary collaboration.

- Budget constraints. Accessibility considerations are frequently
deprioritized due to perceived additional costs or limited timelines.

- Testing limitations. There is often a lack of comprehensive tools or
opportunities for genuine user testing.

- Awareness gaps. Teams may lack sufficient understanding of accessibility
needs and best practices, emphasizing the necessity for ongoing education.

To systematically embed accessibility into design and development processes,
the following strategies are recommended:

- User research. Involving individuals with disabilities early and
consistently throughout the development process.

- Inclusive design. Planning for the broadest range of users from the outset.

- Iterative testing. Engaging in continuous testing and improvement cycles,
particularly using assistive technologies.

- Feedback loops. Establishing channels for user feedback to detect issues
not captured by automated tools.

- Adherence to Standards: Following the Web Content Accessibility
Guidelines (WCAQG), which align directly with the POUR principles and serve as a
global standard for accessibility.

Accessible design transcends technical requirements; it is a human imperative.
By embedding accessibility into the fabric of digital development, we create richer,

more inclusive experiences for all users. Accessibility must not be viewed as the
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responsibility of a single individual or department but rather as a shared endeavor
among developers, designers, researchers, and learners. Through collective effort and
intentional design, digital environments that are equitable, sustainable, and universally

beneficial can be built.

REFERENCES

1. Shinohara, K., & Wobbrock, J. O. (2016). Self-Conscious or Self-Confident? A Diary Study
Conceptualizing the Social Accessibility of Assistive Technology. ACM Transactions on Accessible
Computing, 8(2), 5.

2. World Wide Web Consortium (W3C). (2024). Web Content Accessibility Guidelines
(WCAG) 2.1. https://www.w3.0org/TR/WCAG21/.

Anhelina Zahnii

Ukrainian State University of Science and Technology
Scientific supervisor: Candidate of Technical Sciences,
Associate Professor O. A. Ponomarova

Language supervisor: Candidate of Philological Sciences,
Associate Professor O. L. Liapicheva

ARTIFICIAL INTELLIGENCE IN TASK CREATION AND
MANAGEMENT IN IT

One of the key areas of Al application in IT is the automation of software
development processes, in particular, the creation and description of tasks for the
development of new features, design improvement, and analytics. Traditionally, this
process required significant time and human resources to formulate and refine project
requirements. With the advancement of artificial intelligence technologies, it has
become possible to automatically generate tasks based on the analysis of data such as
user interfaces, code, previous tasks, documentation, internal team discussions, and

more.
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Artificial intelligence can analyze large volumes of data available in various
formats to automatically create tasks, particularly for improving the design and
functionality of software products. Al can process interface screenshots, user session
recordings, A/B testing results, user feedback, and product change histories. Based on
the analysis results, Al automatically formulates tasks for product improvement. These
may include tasks aimed at enhancing UX/UI, optimizing navigation, resolving issues
in usage scenarios, or implementing new features [1, 2].

Using machine learning and deep learning methods, Al can also analyze code to
identify potential problems or areas for improvement. Such tools are already used in
software development to automatically generate tasks for developers based on detected
issues in the code. This significantly reduces the time spent on error detection and
allows teams to focus on more critical aspects of the project [3].

Another important application is the analysis of documentation and internal team
discussions. Al is capable of processing any textual information and identifying key
points that can form the basis for new tasks. For example, by analyzing internal emails
or chats, Al can automatically formulate tasks based on discussions about product
improvement or the addition of new features [1].

The use of Al for automatic task generation significantly enhances the efficiency
of development teams, reduces planning time, and ensures greater accuracy in
identifying priority areas for product improvement. Implementing such solutions
represents a promising step toward increasing productivity and improving software
quality. Future development in this field may involve integrating Al systems with
project management tools for automatic backlog creation, using generative models to
autonomously refine requirements based on incomplete or vague input data. It also
includes applying Al to detect hidden dependencies between tasks and to automatically
create optimal development plans, as well as using Al for continuous monitoring of
changes in code, documentation, and team discussions to dynamically update the list

of relevant tasks. These approaches will contribute to deeper Al integration into
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development processes, enhance team adaptability, and accelerate product update

cycles.
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Huginvna 6e3neka:

CYUacCHI GUKIUKU Ma eheKmugHi cmpamezii
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THE BLACK SEA IS IN DANGER: ECHOES OF WAR

The Black Sea is a unique body of water that stands out from other seas and
oceans. Many rivers flow into the Black Sea, carrying significant volumes of fresh
water, so the salinity of the Black Sea is almost twice as low as that of ocean waters.
However, its semi-enclosed nature and the presence of a large volume of oxygen-free
water make the Black Sea vulnerable to human activity and climate change
[Canorypcbka, 2023].

The war 1s causing serious environmental damage to the Black Sea: explosions,
chemical pollution, oil spillsand and new fish species are changing the ecosystem.

At the same time, the occupiers’ undermining of the Kakhovka hydroelectric
power station caused large-scale desalination of seawater. This affected marine
molluscs, for which the critical sea salinity level of 6,8% is critical. As a result, there
was a massive die-off of shellfish. Also, after the explosion of the Kakhovka
hydroelectric power station, the presence of chemical elements and oil products was
observed, which also affects the ecology of the Black Sea. In particular, this led to
plankton blooms [eminoBa, CtpenbiioBa, 2025].

On 15 December 2024, two Russian tankers, Volgoneft-212 and Volgoneft-239,
sank in the Kerch Strait. As a result of the accident, more than 4,000 tonnes of fuel o1l
spilled into the Black Sea, causing a large-scale oil slick [Cyposa, 2025].

So far, environmentalists have confirmed the deaths of at least 61 dolphins and
700 seabirds. Hundreds of tonnes of contaminated sand have already been found on
the Black Sea coast. There is a negative impact of the spill on the marine ecosystem as

a whole for all residents. At the moment, it is known that the fuel oil should have
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thickened enough even if it is in the middle of the tanker to prevent it from spilling out
further, but nevertheless the amount that has entered the sea is enormous [Cypoga,
2025].

Scientists estimate that the oil slick has covered tens of thousands of square
kilometres of Ukraine's marine protected areas. Covering the water with a thin film, oil
prevents oxygen from penetrating, which causes enormous damage to underwater life
and often leads to their mass deaths. Oil and fuels and lubricants are toxic to aquatic
life, especially to the smallest organisms that form plankton and neuston (a collection
of organisms living near the surface of the water). Oil residues can remain on the sea
surface for a long time, carried by currents, washed ashore or settle to the bottom,
causing problems for many years [Canorypcbka, 2023].

It is expected that the fuel oil slicks that have settled to the bottom will eventually
begin to rise. In the summer, due to rising temperatures, they will become more
buoyant, which may facilitate their spread to the coasts of Ukraine, Romania, Bulgaria
and Turkey. Especially vulnerable are estuaries with active flows and high-water
temperatures. Even if a large mass of fuel oil does not enter the estuaries, there is a
threat of chronic pollution by surface oil films that can remain in the sea for years
[CypoBa, 2025].

This fuel oil is now in a solid state. When it gets warmer, it will dissolve in water,
and through the water, through the food chain, it will affect all living things in the Black
Sea. And, of course, the people who will use the coast for recreation. Fuel oil is a
substance that gradually accumulates and slowly kills a living organism. The
peculiarity of fuel oil complicates the situation: it quickly settles on the seabed, where
it is almost impossible to eliminate it with technical means. In the absence of timely
clean-up, fuel oil residues can be biodegraded over decades, gradually poisoning the
marine ecosystem [CypoBa, 2025].

The recommendations how to protect people and what to do. At first, avoid
swimming in potentially contaminated waters and follow official reports on water

conditions. If somebody notice oil products on the beach, immediately inform the local
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environmental services. Avoid contact with sand contaminated with fuel oil and do not
allow children or pets in such areas. Environmentalists warn of the possibility of long-
term pollution. There is also a risk of a decrease in biodiversity in the region.

But the war also had an unexpectedly positive impact. The ban on tourism,
fishing and shipping allowed part of the water area to ‘rest’.

Artificial reefs will help clean the water, but this requires detailed research. Their
incorrect location can even be harmful, as the scientists at the Institute of Marine
Biology of the National Academy of Sciences of Ukraine explain their decision of the
problems with the Black Sea. Another solution is to develop mariculture, in particular
mussel farming. These organisms naturally filter water, removing contaminants from

it [bapanneBuu, 2024].
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ON CHEMICAL HAZARDS IN TIMES OF WAR

As early as 10,000 BC, warring tribes often used various poisons derived from
plants and animals to coat spearheads before battles. The modern world witnessed the
use of chemical weapons during the First World War, where substances such as
chlorine, phosgene and sulphur mustard were used. During the Second World War,
Nazi Germany developed new, much more lethal nerve agents (sarin, tabun and soman),
although they were never used on the battlefield. The Nazis did, however, combine
hydrogen cyanide with an absorbent to form Cyclone B, which was later used to kill
millions of people in the gas chambers of concentration camps. Chemical weapons
have also been used during the Iran-Iraq war and in modern-day Syria.

At the end of the twentieth century, terrorist groups began to obtain chemical
warfare agents and use them against civilian targets. The most famous case was the use
of sarin gas in the Tokyo subway by the “Aum Shinrikyo” group (1995). At the same
time, a number of countries were clandestinely developing more sophisticated and
lethal chemical weapons that were safer to transport but harder to detect. These
compounds include binary agents and lesser-known, unconventional agents. Binary
agents are 2 chemically stable and non-lethal precursors that are safe to transport
separately, but when combined, they become a lethal chemical. Non-traditional
compounds, such as “Novichok”, are new generation chemicals with different effects,
detection levels and mechanisms of action [1].

For three years, since the start of its full-scale military invasion of Ukraine,

Russia has been accusing Kyiv of using chemical weapons without providing any
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evidence to support these claims. The absence of evidence raises legitimate doubts
about the validity of the accusations, given that chemical attacks usually leave behind
a significant amount of physical evidence [2].

In addition, the main chemical hazard in the context of military is posed by
enterprises whose technological processes use a large amount of chemicals, and whose
tanks can turn into a chemical bomb during shelling and bombardment and lead to
massive releases of toxic substances (TS) and chemical damage to civilians. Such
enterprises are referred to as chemically hazardous facilities. As a rule, these are
enterprises of the chemical, petrochemical and oil refining industries. The hazardous
substances in case of possible accidents include chlorine, ammonia (including
ammonium nitrate), nitric acid, mercaptans, and hexane.

A special case of chemical hazards is the use of pesticides (organochlorine,
organophosphate, metal-containing, etc.) for agricultural purposes, which are stored in
agricultural warehouses and, if uncontrolled (for example, due to the impact of a shock
wave), lead to contamination of civilian facilities and pose a real threat of mass
poisoning of people and animals. The means of delivery of chemical warfare agents do
not differ from conventional explosives. Thus, a chemical munitions attack can be
disguised and occur during a conventional artillery or air strike, and it is unlikely that
workers at the enterprises will be able to distinguish between a chemical and
conventional explosion.

Chemical weapons (CW), like nuclear or bacteriological weapons, are
indiscriminate. Depending on the substance and the means of dissemination, CW can
be used in liquid, solid or gaseous form. CW agents in gaseous or liquid form cause
greater exposure than those in solid form.

It is not always possible to quickly identify and confirm the use of chemical
agents on your own without the appropriate qualifications. There are several signs that
a CW release has occurred: the more signs, the higher the probability (Fig. 1-2).

Workers may be exposed to chemical compounds through primary or secondary

contact. In case of ingestion, vomiting should not be induced. In this case, vomit may
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lead to repeated burns, so it may be necessary to decontaminate these masses, which

may contain residual TS. When providing first aid, appropriate personal protective

equipment should be used: gas mask, dust respirator, thick cloth mask.

Unusual smell

(e.g. garlic. horseradish. onion. bleach or fruit)

Visible fog or cloud in clear weather

The main |
features Droplets or oily film on surfaces
Presence of a suspicious device
(e.g. an exploded shell or|an abandoned container)
Many sick or dead animals or people
Fig. 1. Signs of toxic substance release
Eye irritation - Liquid discharge from - Blurred vision
the eyes and nose
|
Itchinginthe nose | Saliva discharge from L | Muscle strengthening
the mouth
i
Typical Sneezing || Itching or burning skin | Dizziness
symptoms i i i
Cough ] Sudden urge to — The disorientation
| | |
Breathlessness Defecation or Feelings of weakness

Fig. 2. Symptoms in humans when toxic substances are released
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DEVELOPMENT OF AMETHOD BASED ON ARTIFICIAL
INTELLIGENCE TECHNOLOGIES FOR MONITORING THE SAFETY OF
UNDERGROUND WORKINGS AND STRUCTURES

The safety of underground structures - such as mining shafts, tunnels, utility
passages, and metro systems - is a critical issue in modern civil and geotechnical
engineering. Due to limited visibility, high humidity, poor air quality, dynamic stress
loads, and inaccessibility for manual inspections, ensuring structural integrity in such
environments is complex. Failures in underground workings can result in catastrophic
consequences, including loss of human life, financial damage, and long-term
environmental impact. Traditional monitoring systems, although widely used, rely
heavily on human operators and often fail to detect early signs of deterioration or
instability. The integration of artificial intelligence (Al) into the safety monitoring
processes offers transformative potential in terms of prediction, automation, and
resilience.

Conventional inspection techniques for underground infrastructure typically
include visual inspections, manual data logging, geotechnical surveys, and laboratory
testing of soil or rock samples. These methods are time-consuming, limited in
frequency, and often reactive rather than preventive. In many cases, safety threats are
discovered only after they become critical, leaving little time for mitigation.

Furthermore, underground environments are subject to complex interactions
between geological, hydrological, and mechanical factors. This creates a large volume

of multidimensional data that cannot be effectively processed using traditional
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engineering methods. The need for automated, intelligent, and self-learning systems
that can operate continuously in harsh environments has thus become urgent.

The Al-based safety monitoring method includes a distributed network of
intelligent sensors that continuously monitor physical and environmental parameters.
These include strain and displacement sensors to detect deformations in structural
components, seismic and vibration sensors to identify rock bursts or excessive
movement, gas sensors to monitor the concentration of hazardous gases like methane
or carbon monoxide, and cameras and LiDAR for real-time visual inspection and 3D
modeling. These sensors are installed at critical points throughout the underground
structure and transmit data wirelessly to a central processing unit.

Raw data collected from the sensor network undergoes preprocessing, including
noise filtering, normalization, and synchronization. The data is stored in cloud-based
or edge-based databases to ensure fast retrieval and low latency. The system supports
real-time data streaming to allow immediate detection of anomalies.

Various Al models are employed to analyze the sensor data. Supervised learning
models are trained on labeled datasets to classify normal vs. abnormal conditions.
Unsupervised learning models are used for anomaly detection in cases where labeled
data is scarce. Deep learning models, including convolutional neural networks and long
short-term memory networks, process images, video streams, and time-series data to
detect structural defects and forecast potential failures. The models are retrained
periodically using updated data to improve prediction accuracy over time.

An integrated dashboard provides visual representation of the monitored
underground environment, highlighting high-risk zones and displaying key indicators.
The system can issue automatic warnings or recommendations to operators when
predefined risk thresholds are exceeded. In critical cases, the system can trigger
automated interventions, such as ventilation activation or structural reinforcement.

Using historical data and Al-driven simulations, the system evaluates long-term

trends in structural behavior and forecasts possible failure events. This allows
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engineers to schedule maintenance activities before a critical incident occurs, reducing
downtime and increasing safety margins.

Pilot implementations of Al-based safety monitoring have already been tested in
international mining and tunneling projects. In China, an underground coal mine
deployed a deep learning-based methane gas forecasting system that reduced explosion
incidents by over 40% in one year. In Norway, the Oslo Metro installed vibration-based
Al sensors to detect early signs of track deformation and tunnel lining fatigue.
Ukrainian mining enterprises have begun integrating low-cost sensor kits and Al
algorithms in experimental zones to assess slope stability in salt and ore mines.

These implementations demonstrate the viability of Al-based systems in
improving operational safety, extending infrastructure lifespan, and reducing economic
losses. The approach offers real-time monitoring, high sensitivity, predictive capability,
automation, and scalability. However, challenges include the need for high-quality
data, cybersecurity concerns, integration with existing systems, and initial costs.

Al-based safety systems must align with both national and international safety
standards. In Ukraine, integration with DBN V.2.1-10-2009 is essential. At the
European level, standards like EN 1997-1:2024 and EN ISO 2394 provide guidelines
for safety assessment and reliability-based design. Efforts are also underway to develop
Al-specific standards through ISO/IEC JTC 1/SC 42.

The development of an Al-based method for monitoring the safety of
underground workings and structures represents a groundbreaking advancement in
geotechnical and structural engineering. By combining real-time sensor networks,
predictive machine learning algorithms, and intelligent decision-making systems, this
approach can significantly improve the safety, efficiency, and resilience of
underground facilities.

Ukraine’s transition toward digitalized civil infrastructure, aligned with
international standards, provides a fertile ground for the adoption of such technologies.
Continued investment in research, pilot projects, and regulatory adaptation will be

necessary to fully realize the potential of Al in underground safety monitoring.
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Conclusions

The development of an Al-based method for monitoring the safety of
underground workings and structures marks a significant step toward more resilient
and intelligent infrastructure. By combining advanced sensing technology, robust data
analytics, and machine learning, such systems provide early warning capabilities and
enhance preventive maintenance. This technological approach aligns with the global
trend of digital transformation in civil engineering and presents a valuable tool for

improving underground safety in Ukraine and beyond.
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Bononumup Ilamamapuyk

HapyanbHO-HayKOBUM 1HCTUTYT

«IIpugHiTpoBCHKa JAepKaBHA aKaleMis

OyniBHUIITBA Ta apxiTekTypu» YAYHT

HaykoBuii kepiBHUK: K. TEXH. HayK, To1eHT [ Immunenko O.B.

O3EJIEHEHHS ITYCTEJII B XEPCOHCBHKIN OBJIACTI HA
HPUKJIAAL JOCBIAY BUKOPUCTAHHSA COJTIOM'AHUX KAHATIB

KinbkicTe 3emenb B YKpaiHi, I10 BIAHOCSTH A0 MYCTENl CTAHOBUTH OJIU3BKO 1
MiaH rekrapiB (10 Tmc. km?). I[li 3emyi MOXIMBO TOBEPHYTH JO 3€MEIlb
CLIBCHKOTOCTIOJIAPCHKOT0 MPU3HAYEHH 200 110 JicHUITBa. Came JJ1si IbOro HeoOX1HO
3actocyBatu nocBig Kutar. 1Is kpaiHa akTUBHO OOpeThCA 3 MyCTENsIMH Ha CBOiM

teputopii. 3a odimiinumu qanumu, y nepion 3 2016 no 2020 pik Kuraii nepetBopus
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Ha 3€JIeH1 HacaPKeHHsI OJMU3bKO 8,8 MIIH TeKTapiB MyCTEIbHHUX 3€MENb. 32 PaxXyHOK
KOpEHIB POCIUH OJOKYIOThCS IIEPECYBAaHHS IICKY, Yepe3 L0 IyCTeNs Aefalll MEHIIe
PO3LIMPIOETHCS. Y IMYCTENSIX HEMAa€ 3aXUCTy BiA BITPY, Yyepe3 M0 MOro MBUAKICTH
MOYKE JTOCATaTH BUCOKUX MMOKA3HHUKIB.

Tomy OyB 3HaiineHuii croci0 OoporbOM — conom’siHl kaHatu. Cosoma
PO3TAlIOBYETHCS Ha MIMIAHUX JIOHAX, IPOCTO Ha MICKy a00 Ha IHIIMX MNOCYLUUIMBUX

iomax OoCb TAaKUMHU KJIITUHAMH.

Puc. 1 Kimituau 3 cojtoM’SsHUX KaHATIB

VY Benukux MacmTadax BHUXOAMTH CBOIO POy BeJIMYE3HA IIaxXiBHULM, IIO
CKJIAIa€ThCS 3 COTEHb a00 THCAY OCEPEKIB.

Tax1 coloM'siH1 OCEpEeKH - 1€ UyJOBUHM CIIOCIO OTPUMaHHS MOKMBHUX PEYOBHH
st pocnuH. CroyarKy Ha JArOHaxX Ta IHIINA NOCYHIUIMBIA TEpPHUTOPIl BUKIAAAIOTHCS
coJoOM'stHI maxoBl JOMIKK. [lOTIM BcepeauHy KOXKHOTO OCEPENKY IMOMIIatThCs
HACIHHA CTIMKUX 10 MICIIEBUX YMOB POCIIMH, HA KIITAJIT SIKOrO-HEOYb YarapHuka ado
BIJIIIOBITHOTO AepeBa. KoxkeH conoM'sstHUI KaHAT pO3KIIaJaTUMEThCS TPOTATOM 3 POKIB,
MICJIS YOTO Ha iXHbOMY MICLI 3'SBIISITHCS JKMB1 TPaB'siH1 3aTrOPOIKEHHS, K1 3p00JIsATh
JIOHU 3€JI€HUMU. Y MEXaHIYHO CTBOPEHHUX COJIOM'SSHUX KAaHATIB Ha 3aBOJAX TEPMIH
ciykO0u cknanae Onu3pko 6 pOKIB. 3'ABUBCA TAKOXK TPAHCIOPT, Y SKOMY MOXKHA
PO3MICTHTH COJIOMY, a MOTIM HPOCTO I3ANTH OOPAHOI0 MIIIAHOK MicCHeBicTIO. Ix
BUKOPHUCTAaHHS Y YOTUPHU-ILIICTh pa3iB €(PEKTUBHIIIE, HIK py4Hl pOOOTH 3 YKJIaJaHHs

COJIOM'STHUX OCEpEAKIB.
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Puc. 2 CnenianbHi MallMHU [T YKJIAJAHHS COJIOM SIHUX KaHATIB
B VkpaiHi icHye Haii01ap11a eBponeicbka myctens - OyemkiBebKi micku. Bona
3HAXOAUTHCS B XE€PCOHCHKINM 00macTi Ta 3aiimae momy 1612 km?, a sIKIo BpaxoByBaTu

He NOKpUTI mickaMu Teputopii 2100 km>.

Puc. 3 Haitbinbma nycrens €sponu - OnemKiBCbKi MICKH

Bbopote0a 3 mycTenero BeAeThCs BKE JaBHO TAKUMH METOIAMM SIK:

l. Jlico3axucH1 HacaJKEHHs — BUCAPKEHI COCHOBI JIICH

2. OOMeXeHHsI aHTPONOIe€HHOTO HABAaHTAXXEHHS - PETYyJIIOBAHHS BHIIACY
Xy100u, 0OMEKEHHS HEJIEraJIbHOrO TYpU3MYy, 3a00pOoHa BUPYOKH JICIB

3. HaykoBe pmocnipkeHHsT Ta MOHITOPUHI - y4dacTb OepyThb BYE€HI 3
OOTaHIYHUX Ta EKOJIOTIYHHMX 1HCTUTYTIB YKpaiHH, SIKI JOCIIJKYIOTh CTaH MillIaHUX
IPYHTIB, 3MiHY POCIMHHOCTI Ta €(DEKTUBHICTh MPOTUITYCTEIHHUX 3aX0/1B

[le mycTensa BUKIMKAE HU3KY MTPOOJIEM, TOJIOBHI 3 SKHX:

1. OnycrentoBaHHs Ta Jerpajauis 3eMejb — B 3B 53Ky 3 HepallOHAJIbHUM
BUITACOM Xy[00U Ta BUPYOKOIO JIIiCIB

2. JlicoBl moOXexXl1 - IIOPOKY Yy BECHSHO-JITHIA MepioJ B1AOYyBarOThCA

MacImTaOHI MOXKeX1 B COCHOBHX JTicaX, sIKl1 BUCAIKCHI IS cTad1I13aIii IicKIB.
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Tomy nis 6opoThOU 3 mycTesnero B YKpaiHi MOXKIIMBO BUKOPUCTAHHS METO/IIB,
SK1 JJOBEJIU CBOIO €(PEKTUBHICTh HA MPAKTHUIll. 30KpeMa, BIPOBAIHKEHHSI TEXHOJOTT
CTBOPEHHSI KJITHH 13 COJIOM SHUX KaHATIB MOXK€ CTaTH IEBUM PIMICHHAM JJIs
cTabum3anli MIIAHUX JIOH Ta 3alo0iraHHs MNOAANbIIOMY IOUIMPEHHIO MICKIB B
OnemkiBchkuX Mickax. Takuii miaxig J03BOJIUTH HE JUIIE 3MEHIITUTHU MBUIKICTh BITPY
O1J1s1 MOBEPXH1 3eMJI1, a i CTBOPUTH CHPUSTIMBI YMOBHU JJI1 MPOPOCTAHHS CIIELIaIbHO
NiA10paHuX, CTIMKUX J0 MOCYXHU POCIHH. 3aBASKHA LbOMY MillIaHl TEPUTOPIi MOXKYTh
MOCTYNIOBO TIEPETBOPUTUCA HA CTaOUIbHI E€KOCUCTEeMHU 3 OaraTUM pPOCIUHHUM
MOKPUBOM, IO 3MEHIIUTh PHU3UK Jerpajalii IPYHTIB, MOKPAIIUTh MIKpOKIIMAT
pErioHy Ta CTaHe MPUKJIAIOM €KOJOT14YHOI peadimiTamii Jjs 1HIIUX MOCYIUIMBUX 30H

VYkpainu.
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HEALTH AND SAFETY AT THE CONSTRUCTION SITE

Construction sites are ones of the most dangerous workplaces in the world.
Construction workers face significant risks, including working at heights, lifting

heavy objects, operating hazardous machinery, and being exposed to dangerous
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substances like asbestos. However, these dangers are not limited to workers on-site.
Accidents involving children and members of the public can also occur when
construction activities are not properly managed. This is why prioritizing health and
safety is essential before starting any construction project. Although, it is impossible
to eliminate every hazard at the construction site, implementing strong health and
safety measures can significantly reduce the likelihood of injuries and occupational
illnesses [3].

One of the most effective ways construction companies can improve health and
safety is training offered to workers or hiring pre-qualified contractors who have
already received health and safety training. Additionally, employees, contractors, or
visitors who enter the site for the first time must be informed about site-specific hazards
and equipped with personal protective equipment (PPE) [1].

Falls are the leading cause of accidental fatalities in the construction industry.
Therefore, any task involving work at height requires specific safety measures to either
prevent falls entirely or reduce the risk of injury should a fall occur. Whenever possible,
tasks at height should be avoided. When such work is necessary, appropriate equipment
such as scaffolding, safety nets, or cushioned landing systems should be used.
Moreover, scaffolding must only be designed, assembled, modified, or dismantled by
qualified professionals under proper supervision [5]. It is necessary to minimize the
risk of accidentally dropping the tool down from scaffolding. And, it would also be
recommended to hang a safety net for additional protection. Tips to minimize accidents
at height are as follows:

o Additional guardrails;

o Safe scaffolding ladders;

o Continuous decking on tiers;

o Safety nets and belts.

In addition, electrical equipment is used at almost every site. Everyone is
familiar with it, but unlike most other hazards, which can be seen, felt or heard, there

is no advance warning of danger from electricity. Hazards arise through faulty
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installations, lack of maintenance and abuse of equipment. Therefore, electrical
systems and equipment must be properly selected, installed, used and maintained [2].

It is important to note that power lines come in many shapes and sizes. When
building staff is working at the construction site, many other contractors are supposed
to work there; therefore, there is a great need to be vigilant. Setting up scaffolding at
the job site can be dangerous if not to look up and ahead to spot potential power lines,
phone lines, or simply wires that are not yet connected. One may find oneself in the
same area as an electrical crew or set up scaffolding for electricians. At some point,
there may be live electrical wires in and around the work area. Safety tips around power
lines should be as follows:

o Always look up;

o Wear rubber-soled safety boots;
o Do not touch exposed wiring;
o Consult an on-site electrician if in doubt.

Each year, construction site accidents, which involve moving or overturning
vehicles, result in fatalities and serious injuries. These risks can be significantly
reduced through effective management of vehicle and mobile equipment operations.

One key method of preventing collisions is to implement appropriate speed
limits tailored to specific site routes. These limits should be clearly marked, and
physical deterrents like speed bumps can be used to enforce them. Reversing vehicles
also present a major hazard. To reduce this risk, the site layout should be designed to
eliminate or minimize the need for reversing whenever possible [5].

A construction company’s approach to health and safety can greatly influence its
reputation. Clients are often reluctant to work with firms that do not prioritize safety,
and a poor safety record can make it difficult to retain skilled employees. Both clients
and workers prefer to engage with companies that ensure a safe working environment.
Firms that actively manage construction risks are viewed as more reliable, as they
proactively identify and address potential problems, helping to prevent unexpected

setbacks during projects [4].
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In conclusion, it should be noted that the construction industry remains one of
the most hazardous workplaces, but the vast majority of its associated risks can be

avoided with proper health and safety measures.
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UNDERGROUND PLACEMENT OF ENERGY FACILITIES AND
CRITICAL INFRASTRUCTURE AS A STRATEGY FOR ENHANCING
CIVIL SECURITY IN THE FACE OF MODERN THREATS

The underground placement of power plants is a technologically complex but
promising solution that offers significant advantages as well as serious drawbacks.
Such power plants provide a high level of security as they are protected from natural
disasters (hurricanes, earthquakes, floods), terrorist threats, and military attacks. Their

operation has a lesser environmental impact: they do not occupy large surface areas,
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reduce noise pollution, preserve the landscape, and help lower atmospheric emissions
through effective filtration systems.

The main advantages of underground power plants are:

1. Protection from Natural Disasters. Underground power plants are
significantly less exposed to extreme weather conditions and are protected from
wildfires and even earthquakes if designed with seismic risks in mind.

2. Enhanced Security. Underground placement makes it much harder for
attacks or sabotage to occur, which is relevant during conflicts or terrorist threats.

3. Reduced Emissions and Air Pollution. Some types of power plants,
especially those that run on fossil fuels, produce harmful emissions. Underground
placement allows for easier control and filtration of these emissions before they reach
the atmosphere.

4. Utilization of Residual Thermal Energy. Underground power plants can
be designed to use excess heat for heating other underground facilities or even
residential and industrial areas through a geothermal heating system.

5. Efficient Land Use. Underground power plants allow for the use of
underground space for energy infrastructure, freeing up surface areas for agriculture,
urban development, or natural ecosystem preservation.

The main disadvantages of Underground Power Plants are:

1. High Construction Costs. One of the biggest challenges is the
significantly higher initial costs compared to surface power plants. Designing,
tunneling, reinforcing walls, and creating specialized ventilation and waterproofing
systems require large financial investments. Additionally, advanced monitoring
technologies may be needed to ensure structural stability and protection against
underground shifts.

2. Limited Access for Maintenance. Underground placement makes
regular repairs and equipment maintenance more challenging. If a malfunction or
accident occurs, repair teams may face difficulties due to limited space and restricted

access to critical components.
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3. Flooding Risk. Any underground structure requires an effective drainage
system and protection against groundwater. Poor planning in these aspects can lead to
flooding, potentially causing power outages, short circuits, and other hazardous
situations.

4. Ventilation and Cooling Challenges. Underground spaces have limited
access to fresh air, requiring powerful ventilation and heat dissipation systems. High-
temperature equipment, such as turbines and transformers, needs efficient cooling,
which is more complex to achieve in enclosed spaces. A ventilation system failure
could quickly increase CO- levels, making the working environment dangerous.

5. Longer Construction Time. Due to the complexity of designing and
constructing underground facilities, their development takes longer than conventional
power plants. This can delay commissioning and require additional financial and
technical resources.

Overall, underground power plants offer significant advantages, particularly in
urbanized areas, amid climate change, and under increasing energy security demands.

However, they require careful planning and substantial initial investments.
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Couyianvni ma noeediHK0GI HAYKU:

JII0OUHA 8 OUHAMIUHOMY CBIMI
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I'’IOBAJIbHU BUMIP YKPAIHCBKHUX CTYJIIH:
TOCBIJI CTPATETTYHUX CECIN «YKPATHCBKI CTY/II B
CJIABICTHIII: BI3YAJIIBALIISI»

3 MOYaTKOM MOBHOMACIHITAOHOTO BTOPTHEHHS POCIi Ha TEPUTOPIIO YKpaiHu
B110yJI0Ch 3HAUHE 3POCTAHHS IHTEPECY 0 BUBUECHHS YKPAiHCHKOI TEMATHUKU B CBITI,
1110 B CBOIO YEPTY HE € BUKJIIOYHO PEAKI[I€I0 HAa MOJITUYHY CUTYAIlII0 B KpaiHl, a pajiie
MOB’A3aHO 3 BU3HAHHSAM YHIKAJILHOCTI YKPaiHChKOI JiepxaBu B CBITOBIH icTopii. Ha
CHOTOJHIIIHINI IEHb YKPalHCbKY MOBY Ta KyJbTYpy BUBYAlOTh y oHaj 160 ocepenkax
30 kpain cBiTy (KoBausb et al., 2022), 110 cripusie nepeoCMUCIEHHIO YKPaiHChKOT 1CTOPIi
Ta poJi YKpaiHu, AeKOJIOHI3allll 3HaHb Ta M030aBJIEHHIO Bl POCIHCHKOI IHTEpIIpeTallii.
VY mmpokoMy BH3HAYEHHI JISUIBHICTh YKPAiHCHKUX CTYJIM MOKJIHMKaHa cHOpMyBaTH
MO3UTUBHUM IMIIDK YKpaiHu Ta 11 OO0 ’€KTHBHE CHPUUHATTS B IHIIMX KpaiHax,
MPOTUAISITA POCINCHKUM HapaTUBaM, 30€perTH YKPaiHChKY 11€HTUYHICTD SIK BCEPEIUHI,
TaK 13a MeXKaMU KpaiHH.

VY 2024 pout MOH, M3C, ®ong [lpe3uaeHTa 3 miATPUMKH OCBITH, HAyKU Ta
cropty, Ykpaincekuil iHcTUTYyT Ta Odic KpuMmcbkoi miargpopmu 00’€1HAINUCH 3
METOI0 3aMpoBa/KeHHs [ 106anvroi koaniyii ykpaincokux cmyoiu (MOH, 2024). s
1HiIIaTUBA OyJia TaKOXK MiATpuMaHa nepuioto jeai OneHow 3eleHCchKor. ['00BHOI0
MeTOI0 CTBOpeHHs Koaniyii € 00’€THaHHS BCIX 1HILIATUB, CIIPSIMOBAHUX HAa BUBUCHHS
Ta JOCHII)KEHHS YKPAiHChKOI KYJIbTYPH, 1ICTOPii, MOBHU Ta JITEPATypH.

OnnuMm 3 mpoekTiB Odicy HIATPUMKH BUE€HOro, 10 OyB cTBOpeHuid Pasnoro

Monoaux ydyeHux npu MOH VYkpainu, € LHukia crparerivHux ceciii «YKpaiHCbKI
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cTYAil B caaBicTuui: Bizyamnizanis». [IpoekT cipsMoBaHO Ha NEPEOCMUCIEHHS MiCLs
1 poJIl YKpaiHCbKUX CTY[1{d B Cy4YacHIW CJIABICTHII, pO3YMIHHS 3Ha4y€HHs OpeHAy Ta
IMIJIKY YKpainu y cBiToBoMy mpoctopi (Odic miarpumMku BueHoro, 2025).

3axoau 13 LMKy CTpPATETiyHUX cecii «YKpaiHChKI CTyJii B CIABICTHIIL:
Bi3yalli3alis’» B OCHOBHOMY 30CEPEIKE€HI Ha BHCBITICHHI TEHJEHLIH PO3BUTKY
YKpaiHICTUKH B Cy4aCHUX YMOBAaX, HASIBHUX BUKJIMKAX Ta MEPCIEKTUBAX 1X MOJAO0JaHHS,
a TaKOX 3MIHI poJil YKpaiHH, II0 MOXE MPU3BECTU B MalOyTHOMY 110 aKTyasi3alii
YKpaiHCBKOTO HapaTWBY Ta 3MIHM NapajurMu CclIaBiCTUYHUX cTyAid. PoOota
CTpaTEeriuyHuX Ceciil peanizoByeThes 3a TakuMuU HanpsiMamu (Odic miATPUMKHA BUEHOTO,
2025):

Hanpsawm 1. Ilepeocmucnennna apximexmypu cy4acHoi ciagicmuku.

Hanpsm 2. Ilpedcmaenenns ykpaincoKux cmyoiil y ceimi.

Hanpsam 3. Bizyanizauia Ykpainu: Hnayionanvna idea ma YKpaincoka
[0eHmuYHiCmb.

Hanpsam 4. /lexononizauyia i 3HauenHAa yKpaiHiCMUKu y ciagicmuuyi.

3a Bech MepioJ peaizallii NpoeKTy OyJI0 MPOBEAEHO JECATh CTpATEr1YHUX CECiil,
YYaCHUKAaMU 3aXOJAIB CTaJIM HAyKOBLI, IUIUIOMaTH, 3400yBadl BHILNOI OCBITH,
MPEeJCTAaBHUKU ITPOMAJICHKUX OpraHi3alliid Ta 1HIIl 0cO0H, 3alliKaBieH]l B JUCKYCIMHUX
MUTAHHSAX CTpaTEriyHuX ceciil. TeMaruka cTyaiil 0XOIUTIOBajia MUTAaHHS BUBYEHHS Ta
MPOCYBaHHS YKPAaiHCHKOI MOBHU Ta KYJbTYpPH 3aKOPJIOHOM, a TaKOX PO3MISIAY PO
YKpaiHCBHKOI JIlIacopH K MpoBiaHOTO pyiis 3MiH (Odic miaTpuMKu BueHoro, 2025):

— I cmpameciuna cecia « YKpaincoKi cmyoii ¢ caagicmuyi: 8i3yanizayisny.

— II cmpameciuna cecia « Ykpaincoki cmyoii 6 cnagicmuyi: gizyanizayisy,
mema: «Illpodaemu i0oenmuynocmi KyaomypHoi cnaduwyunu YKkpainu.

— IIl cmpameciuna cecia «Ykpaincoki cmyodii ¢ caagicmuui:
eizyanizayiay, mema: «llpeocmaenennsa ykpaincoKux cmyoiii y ceimiy.

— 1V empameeiuna cecisi « Ykpaincoki cmyoii 6 crasicmuyi: izyanizayisy,
mema « Ykpaincoka mosa sk iHo3eMHaA: 00CBi0 8UKIA0AHHA 8 YKpaiHi»

— V empameciuna cecin « Ykpaincoki cmyoii 6 ciagicmuyi. izyanizayisy,
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mema «BusuenHns yKkpaincbKoi Mo6U 3a KOPOOHOM: HOBL MOICIUBOCHILY

= VI cmpameeiuna cecisi « Ykpaincoki cmy0ii 6 crasicmuyi: izyanizayisy,
mema «Ponb diacnopu y nowupenti yKpaincokux cmyoitl y c8imiy

= VII cmpameziuna cecis « Ykpaincoki cmyoii 6 ciagicmuyi. gizyanizayisy,
mema «3asoanus i nosHogadicents Hayionanvnoi komicii 3i cmanoapmis 0epicasHoi
MOBU 8 KOHMEKCMmi YKpAaiHCbK0o20 3akonooascmed. Icnumu na pigenv 60100iHHSA
0EPIHCABHOIO MOBOIO»

= VIII cmpameziuna cecisa « Ykpaincoki cmyoii 6 cragicmuyi: gizyanizayisy,
mema «Inozemnuti docsio pobomu 3 diacnopooy

— IX ma X cmpameeciuni cecii «Ykpaincoki cmyodii 6 crasicmuyi:
gizyanizayisy , mema « Ykpaincoki cmyoii y @panyiiy

PesynbraTamu peanmizaiii 1HINIATUBA 3 PO3BUTKY YKPAIHCHKUX CTYyAiN Ta
MIPOBEJICHHS CTPATETIYHUX CECIi CTaN0 PO3MIUPEHHS aKaIeMIYHOT MEPEK1 HAYKOBIIIB 1
JOCJIIIHUKIB CJaBICTIB, YKPIIJIEHHS MDKHAPOAHOTO IMIKY YKpaiHu, MiJICUJICHHS
BIJIMBY HAYKOBOI J11aCTIOPH y CBITI, 1 ocobnuBo y HiMeuunni Ta @paniiii, 1€ HayKOBLI
00’ eTHamMCA B TOTYKHI OCEPEIKU JUIs MPOBEICHHS POopyMiB, KOH(EPEHII1H, CIUTBHUX
JOCJIIIPKEHb Ta HAMMUCAHHS HAyKOBUX Mpailb. KOXeH 13 UX pe3ysbTaTiB CIPUSTUME
3MIIHEHHIO TO3WIINH VYKpaiHW $K HE3aJIeKHOr0, CaMOJOCTaTHHOTO IEHTPY
CIIABICTUYHMX 1 TYMAaHITAPHUX JOOCHDKEHb Ta NIJBUIIEHHIO ii KYJBTYpHOIO 1

HayKOBOT'O BIIUBY Ha rj00ajJbHOMY PiBHI.
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THE ROLE OF THE STATE IN THE DEVELOPMENT OF UKRAINE'S
ECONOMY AND CONSTRUCTION SECTOR UNDER MARTIAL LAW

Since the imposition of martial law on February 24, 2022, Ukraine’s economy
has faced unprecedented challenges. Ensuring economic functionality is vital. Military
resistance is critically needed to sustain national resilience and prevent attrition of state
economy. The construction sector acts as a locomotive for allied industries: production
of building materials, metallurgy, energy, logistics and design services. Its revival is
crucial for generating revenues for construction companies. These revenues generate
tax income, employment opportunities, and stimulate domestic consumption. Wartime
challenges increased the importance of state economic policy. Therefore, this topic
remains highly relevant.

Active hostilities and regional displacement shifted construction activity in
Ukraine westward. There were over 7 million internally displaced persons as of
January 2023 (OKomtsak and others, 2024). Financing reluctance among banks and
uncertainty suppressed private investments in construction. Rising costs of materials
and logistics under wartime conditions demand state mechanisms to stabilize input
supply and credit availability. Ukraine, as a state, implemented practical measures to
regulate its economy:

1. National Recovery Council was established — an advisory and
consultative body under the President of Ukraine to coordinate post-war recovery

planning across 23 sectors;
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2. The Ukraine Recovery Plan was prepared and is based on five principles:
immediate onset and gradual scaling; equitable prosperity; EU integration; “build back
better” nationally and regionally; stimulation of private investment. It allocates
>US $750 billion over 10 years with “Housing and Infrastructure Recovery” as the
largest cluster (150-250 billion USD across 103 projects) (I1JIAH BI/[HOBJIEHHA
VKPAIHHU, 2022);

3. Two significant housing programs were launched

o eHome: concessional mortgage financing for military personnel, teachers,
healthcare and research workers (EOCEJIA, 2022);

o eRecovery: targeted cash aid for owners of war-damaged housing to
procure construction materials and reconstruction works via partner networks
(€BI/IHOBJIEHHA, 2023);

4. State procurement of realty was initiated — the government initiated the
purchase of housing stock for families with military heroes;

5. The Ukrainian government facilitated reduction of duties in Europe on the
Ukrainian goods and thus contributed to maximization of Ukrainian export to EU;

6. Restriction of trade and business with the country that invaded the
territory of Ukraine and with country that deployed foreign military personnel on their
territory for invasion into the territory of Ukraine;

Implementation of major infrastructure projects of state under the “Housing and
Infrastructure Recovery” cluster will speed up the development of construction
industry. Energy-efficient retrofits, barrier-free design, social and temporary housing
acquisition and new utility networks will strengthen economy, rebuild Ukraine and
change it into the country with a high standard of living. Ukraine will attract private
and institutional international investments. This will take place by means of enhancing
legal frameworks, expanding public—private partnerships, and aligning with EU
standards. Further liberalization of customs and the existence of security guarantees

will strengthen investor’s confidence.
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There is urgent need to attract substantial investments for the reconstruction of
Ukrainian war-damaged infrastructure and energy sector. The population and business
share the position that the reconstruction of Ukraine will last up to 10 years or more —
this opinion was expressed by 60% of businesses and the population (Research -
Transparency International Ukraine, 2023).

Passed in early 2024, the European Union’s €50 billion Ukraine Facility is meant
as an integrated strategy. The best-publicized part, pillar one, covers €17 billion in
grants and €33 billion of loans from 2024 through 2027 (Reconstructing Ukraine at
war: The journey to prosperity starts now, 2024).

Ukraine has rapidly activated comprehensive state instruments to support the
economy and construction sector. Ukraine avoided delays and the expectation that
recovery should begin only after hostilities end. Continued execution of the Recovery
Plan’s projects and expansion of investment-friendly policies will be pivotal for
long-term economic resilience and growth. Further research should be conducted on
what was done in Europe and Japan after World War Il for the recovery of their

economy and what Ukraine can execute more.
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CYCIIVIBCTBO AAK CUCTEMA, 11O PO3BUBAETLHCS: EBOJIIOLIA
TA PEBOJIIOIIA

CycninbCTBO - 1€ CKIAQHUNA OpraHi3M, KWW )KUBE 1 PO3BUBAETHCS SIK Oylb-sKa
1HIIA cucTeMa. Y TPOIECl CBOTO ICHYBaHHS BOHO CTHUKA€ThCA 3 O€3/1144i0 3MiH, SIKi
MOXYTh OyTH SIK €BOJIOI[IMHUMHU, TaK 1 PEBOTIOMINHUMHU. Y PO3YyMIHHI IIUX MPOIIECIB
HaJ[3BUYAHO BaXJIMBO PO3PI3HATH JIBA OCHOBHMX MIAXO/U - €BOJIOLIIO 1 PEBOJIIOIIIIO
1 YCBIAOMJIIOBATH iX BIUIMB Ha CYCIUIBHUNA PO3BUTOK.

EBomronis-iie mpouec 3MiH, KMl TOCTYNOBO BIJOYBa€eTbCAd B CYCILIbCTBI
npotsaroM 4acy. Lli 3MiHM MOXYTh BKJIIOYaTH COLIaJbHI, KyJIbTYpHI, €KOHOMIYHI Ta
TEXHOJIOT1YH1 acneKTH. EBONOnIiHNUN MiIX1] aKUEHTY€e yBary Ha TOMY, SIK HEBEJIHUKI
KpPOKH 1 afjanTanii MOXyTh IPU3BOIUTH JJO 3HAYHUX 3PYLIEHb B CYyCHUIbCTBI.

OCHOBHMM IPUHIIMIIOM €BOJIIOIT € afanTaiis. CycrniibCTBO, SIK )KUBA CUCTEMA,
Ma€ TOCTIMHO aJanTyBaTHUCA 10 MIHJIMBUX YMOB HaBKOJMIIHBOTO cepenoBuina. Lle
MOXKe OyTH BUKJIMKAHO HOBUMU TE€XHOJIOTISIMH, 3MIHAMU B MPUPO/I1 00 KyIbTYPHUMHU
3pyumieHHsIMH. OgHOYacHO BiAOyBarOThCSA 3pYILIEHHA B CYCIUIBHIM CB1IOMOCTI, SIKI
JI03BOJISIFOTH JIFOJISIM MPUITMATH HOBI HOPMHU 1 IIHHOCTI.

Ha nmpukmani BOpoBaKeHHS TEXHOJOTIM: B OCTaHHI JCCATHIITTA PO3BUTOK
IHTEpHETY Ta MOOLIBHUX TEXHOJOT1M KapJIMHAJIBHO 3MIHUB HaIll CIIOCIO B3aEMOIT Ta
cnuikyBaHHS. Ll1 3MiHM He BIIOyBajauCs OJHOMOMEHTHO, BOHU OyJau pe3ylbTaToM
0araTopiyHOro MPOTpecy B Taily3l HAYKHU 1 TEXHIKH/

Ha BinMiHy Bij €BOJIOIIIT, PEBOJIOIISl XapaKTEPUIYETHCS MIBUIKOTUIMHHUMH, B
MOPIBHSIHHI 3 €BOJIIOIIEI0, 1 PAJAMKAILHUMHU 3MIHaMH B CyCHUIbCTBI. PeBosmtoriiini
MPOIIECH YACTO BIIOYBAIOTHCS B E€KCTPEMAJIbHMX YMOBax, KOJU ICHyIOYa CHUCTEMa

BTpayva€e CBOIO JIETITUMHICTh 1 HE MOXKE€ BIAMOBICTU HA MOTpeOu HaceneHHs [1, ¢.213].
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Pepomronii MOXXyTh OyTHM HayKOBUMH, TE€XHIYHHMHM, colladbHUMHU. ColiaibHi
PEBOJIOLIIT YACTO CYMPOBOIKYIOTHCA KOHGIIIKTaMH 1 KepTBaMH. Y TOM yac sk HayKOBO-
TEXHIYHI PEBOJIOLII MOXYTh OOXOAUTHUCS 0€3 BIAKPUTOTO HACUILCTBA, MPOTE BOHU
TaKOXX MPU3BOAATH 0 3HAYHMX 3MIH Y MOJITUYHIN cucTeMi. Kilto4oBUM MOMEHTOM Y
OyIlb-IKOMY PEBOJIIOIIIMHOMY MpOLIECi € collialbHe HEeBAOBOJNICHHS. Konu mroau
BIIUYBalOTh, IO iXHI MOTPeOU ITHOPYIOTHCS, 1€ MOXKE MPHU3BECTH JO MACOBUX
MPOTECTIB 1 BUMAraTu pi3Kux 3MiH.

Opaniy3bka peBomtoniss 1789 poxky — 1€ OIMH 13 3HAKOBHX MPUKIIAIIB
paavKaIbHUX 3MIH, KUH HE TUIBKH 3MIHHUB TOJITHYHY CTPyKTypy Ppanuii, aie i
CIIpaBUB ITTMOOKHWI BIUIMB Ha 1HIII KpaiHu. PeBooIis MiAMITOBXHYIA 10 MOMIUPEHHS
imeit  cBoOoaM, pIiBHOCTI 1 OparepcTBa, IO CTajl0 OCHOBOK i MaWOyTHIX
IPOMAJITHCHKHUX PYXIB IO BChOMY CBITY.

B peanpHOCTI €BOIONISE 1 PEBOMIIOLIS YAcTO MEpervIiTaroThea. EBooIiiHi
3MI1HU MOXKYTbh CTBOPIOBATH YMOBH JJIsl PEBOIOLIIMHUX CILIECKIB, & PEBOJIIOIIT MOXYTh
CIPUSTU MOYATKY €BOJIIOIIMHOIO mpolecy. Hanpukiian, ycmiliHi peBOIOIiT MOXYTh
MIPU3BECTH O CTBOPEHHS HOBOI COLIaIbHOI CUCTEMHU, KA MOTIM MTOYHE PO3BUBATHCS.
VY 11bOMy KOHTEKCTI MOBa MOE€ MTH MPO KPYyrooOir 3MiH, Jie KOKEH Mpoliec 30arauye
THIITUH.

CuHepris MDK €BOJIOLIEID Ta PEBOJIOLIEID JIO3BOJSIE  CYCIUJIBCTBAM
aJlanTyBaTHUCs, HE BTPAuyarOud CBOEI 1IGHTUYHOCTI. EBOMIONIIHI 3MiHM JI0MOMAararTh
CTBOPUTHU OCHOBY, Ha SIKIi MOXyTbh BiaOyBaTHcs peBoJroLiiHI 3MiHM. Hanpuknan,
PO3BUTOK 3HaHb 1 OCBITHIX CHCTEM YacTO IMEpeAy€e€ PEBONIOLIMHUM TeuisM,
3a0€3IeYy0uH CYCIUIbCTBO 1A€SIMHU 1 KpUTUIYHUM MUCIICHHSIM.

ComialibHI pyXu 4YacTO CTalOTh KaTadi3aropamMu SIK EBOJNIOLIMHUX, TaK 1
PEBOIIOLINHUX 3MiH. BOHM MOXXYTh BUHMKAaTH Ha OCHOBI HEBJOBOJIEHHS ICHYIOUUMHU
yMOBaMH Ta BHMAaraTH 3MIH y COIaJbHIM, HOJITUYHIA YU E€KOHOMIYHIN cdepax.
[Ipuknanu couianbHUX PYXiB BKIIOYAIOTH OOPOTHOY 3a MpaBa JIFOAUHH, €KOJOT14HI

pyXHd Ta aHTUAUCKPUMIHAIIMHI KamnaHii [2, ¢. 230].
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CycninbCTBO SIK CHUCTEMA, 1110 PO3BUBAETHCS SBISIE COOOI0 CKIAHUN MEXaHI3M
B3a€MO/IIi MK €BOJIIOIIMHUMH 1 PEBOIIOMIMHUMU TiporiecaMu. EBojroris gae Ham
MOXJIMBICTh TOCTYIIOBO aJanTyBaTHCs A0 3MiH, 30epiramoyu 1J€HTUYHICTh Ta
CTIMKICTh. PeBouIONisl % CTBOPIOE PanTOBl MOBOPOTH, 3/1aTHI KapAWMHAIBLHO 3MIHUTH
HaIpsIMOK PO3BUTKY CYCILIbCTBA.

BuBdeHHsI 1[uX MPONECIB € BAXJIMBUM HE JIUIIE NI PO3YMIHHS 1CTOPHUYHOTO
KOHTEKCTY, a ¥ s (OpMyBaHHsS CTparerii CTajoro pPO3BUTKY CYCHUIbCTBAa B
MaiiOyTHROMY. CyCHiILCTBO 3aBX 11 Oye MOEAHYBATH B COO1 €JIEMEHTH, SIK €BOJIOIII1,

TaK 1 PEBOJIIOLIT, 1110 POOUTH MOTO ICHYBaHHS JUHAMIYHUM 1 OaraTorpaHHuM.
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THE INFLUENCE OF PSYCHOSOMATIC FACTORS
ON SOCIAL AND EMOTIONAL LIFE OF A PERSON

The article 1s devoted to the analysis of factors that influence psychosomatic
manifestations in the human body. Psychosomatic manifestations in the human body
can occur under the influence of several psychological, physiological and social
factors. Chronic or intense stress can cause somatic symptoms such as headaches
(migraines), gastrointestinal disorders (irritable stomach and bowel syndrome),

increased temperature, blood pressure and others. Stress activates the sympathetic
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nervous system and the hormone system, which causes various psychosomatic
manifestations in the body. (Beck, 2019, p.31).

Prolonged anxiety, depression and panic attacks can cause pain, sleep
disturbances, gastrointestinal problems and even heart disorders. These emotional
states affect the level of cortisol, adrenaline and other stress hormones. Post-traumatic
stress disorder (PTSD): (e.g. violence, loss of loved ones, emotional alienation) can be
stored in the psyche and later manifested through physical manifestations and diseases
in adulthood.

The absence of emotional support leads to social isolation (sociophobia). People
who do not have emotional support from others are more prone to psychosomatic
disorders. Feelings of loneliness and social isolation from other people have a negative
impact on health, causing conditions such as chronic fatigue and immune system
disorders.

Certain character traits, such as a tendency to perfectionism, anxiety, a tendency
to internalize control and repress emotions, increase the risk of psychosomatic
disorders. For example, people with alexithymia (the inability to express emotions)
often experience physical symptoms on the back of emotional stress. Unmet needs and
internal conflicts (neurotic states): When a person has repressed desires or internal
conflicts that cannot find a way out, it can manifest as physical symptoms such as pain,
muscle tension, fever and other somatic manifestations. (Beck, 2019, p.38).

People with psychosomatic symptoms (e.g., headaches, chronic fatigue) may
avoid social contacts, which leads to isolation in communication with people
(sociophobia) and a decrease in quality of life. Constant physical discomfort can cause
or exacerbate emotional disorders, including anxiety and depression, which negatively
affects social adaptation. Prolonged stress activates psychosomatic reactions, which
affects work, personal relationships and overall life satisfaction.

People experiencing somatic manifestations due to emotional stress often lose
the ability to establish new social connections or maintain existing ones due to physical

and emotional discomfort. Physical symptoms as a way of avoiding social
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commitments cause psychosomatic symptoms as a defensive mechanism to avoid
unpleasant social situations or commitments. Frequent psychosomatic symptoms can
reduce performance and limit career opportunities, which affects self-realization and
emotional state of a person. (Fiedler, Khani, 2020, p. 17)

Psychotherapy, in particular cognitive behavioral therapy (CBT), helps to reduce
the intensity of somatic symptoms and improve social interactions. Such factors as fast-
paced lifestyles, social instability and digital technologies can trigger emotional
distress that manifests in psychosomatic symptoms. Physical discomfort caused by
psychosomatic causes can affect relationships, causing misunderstandings and reduced

emotional intimacy. (Fiedler, Khani, 2020, p. 26)
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I'ymanimapni nayku: cyuacni 6UKIuKu ma

nepcnekmueu po36umkKy
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TEHJEPHUU BUMIP KOMYHIKAIIII

VY cydyacHOMY CyCHiILCTBI 3pOCTA€ yBara Jio0 BUBYEHHSI T€HIEPHUX CTEPEOTHIIIB
gyepes iX BIJOOpaKeHHS y MPUCHIB’SIX Ta Mpuka3kax. Lle € 4acTUHOI 1HTErpOBAHOTO
AHTPOMNOLIEHTPUYHOTO MiAXOAY A0 AOCIIJIKEHHS JIHTBICTUYHOI €KCIUTIKAIlli TeHIepy.
JlocnipkeHHsT CIpsIMOBaHE Ha aHali3 MpoOJeMUu MOBHOI 00’€KTHBAIlli TE€HIAECPHUX
CTEpPEOTHIIB, 110 CTA€ BAXKIMBUM KPOKOM Yy PO3YMIHHI Ta PO3B’si3aHHI MpoOJieM
TeHJEPHOI HEPIBHOCTI.

VYkpaiHcbke Ta 3apyOi’KHE MOBO3HABCTBO MPEACTABIEHI MIUPOKUM CIEKTPOM
JOCIIJKEHb, SIKI OXOIUTIOIOTh aHajl3 KOHIENTYaJbHOTO 3MICTY I'€HIEpY Ha PI3HUX
piBHsX MOBH. Lle BKIItOUa€ aHami3 IEKCUUHOTO CKIIany (Hanpukiaa, nociimpxenns O.J1.
becconoroi, O.C. boumapenko, O.B. Hynonamooi, M.C. KonecuikoBoi, O.C.
Bonunuuk), ¢paszeonoriunnx BupasziB (podotu [.B. 3ukosoi, J[.U. ManimeBcbkoi),
napemit  (mocmimxennss  FO. B. A6pamoBoi, A. B. Kupuninoi), a  Takox
COIIIOIHTBICTUYHI AociikeHHs (pobotu €. M. bakymesoi, H. ®. BepxonaHuenoi,
O. J. Tletpenko), aHami3 MOBJIEHHEBOI MOBEIIHKM CTaTell y MOBIEHHI (poOoTH
H. 1. bopucenka, O. JI. KozauninHu), Ta NCUXOJIHTBICTUYHI JOCHIIIKEHHS (pOOOTH
O. L. Topomika, C. K. TaGypoBoi, A. M. Xomnoxn).

[Ipucnip’s Ta mpuKa3Ku BiJOOpa)karOTh KyJIbTYpHI YSBJICHHS Ta CTEPEOTHUIIH,
II0OB’A3aHi 3 POJIAMHM YOJOBIKIB i KIHOK Yy CyCIIiIbCTBI. IX aHami3 103BOISAE BUABUTH i
YCBIJIOMUTH Ta€MHI MEXaHI3MU MOBHOI OO ’€KTHBAlll TEHJIECPHUX pOJEH, 110
BIUIMBAIOTH HA YSIBJIEHHS MPO T€HACPHY 1JICHTUYHICTh Ta COI[IaJbHY B3aEMOJII0 MIiX
cratamu. lle BaxnuBo aiis GpopMyBaHHS OUIBII €KBITAOEIHHOTO Ta PIBHOMPABHOIO

CYCIIJIbCTBA.
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JocnimkeHHs MPUCHiB’iB Ta MPUKA30K 3 TEHACPHOIO NEPCIEKTUBOIO IOTTIOMOXKE
BUSIBUTH Ta aHAJII3yBaTH HAsABHI CTEPEOTHUIIH, & TAKOXK PO3TJISHYTH iX BIJIUB HA MOBHY
Ta colliayibHy peasibHICTh. Lle# miaxia cnpusTuMe yCBIIOMIICHHIO Ta IEPEOCMUCIIEHHIO
TEHJACPHUX POJIeH, a TaKOX CHPUSTAME CTBOPEHHIO I1HKJIIO3UBHOTO MOBHOTO
cepeIoBHINa, ¢ KOXKHA JIFOJJMHA Ma€ PIBHI MOXKJIMBOCTI Ta MpaBa.

MoBHE KOHCTpPYIOBaHHS TEHJIEPHUX CTEPEOTHUIIIB y HAyKOBiM JiTepaTypl Ta
MOPIBHSIHHA 1X 3 1J€aJbHUMH 3pa3kaMud MAacKylIiHHOI Ta (EeMIiHHOT MOBEHIHKH,
pENpe3eHTOBAaHUMH y TEKCTaX YKPaiHChKMX HApPOJHUX MPUCIIB’IB Ta MNPUKA30K
(HampuKIaJ, CTEPEOTHUIT «YOJIOBIUA MPUCTPACTD JI0 1K1»: IK MOJIOAUM OyBaB, TO COPOK
BApEHUKIB i1aB, a TEMEp XaMeJI0-XaMeJI0 1 HACWIY IT'SITAECSAT YMEJI0; CTEPEOTHI
«YOJIOBIKM PO3YMHIIII 32 IHOK»: 332 XOPOIIMM YOJOBIKOM 1 CBUHKa TOCIOJIMHBKA;
CTEpEOTHII: «4oa0Biya podoTay: Ayst Hamoro denora He cTpailiHa poOOTa; CTEPEOTHUIT
«OKiHOYa poOOoTay: Aapma, 110 Kyma 0J1i/1a, abu MUPIT CIEKIIA).

Hocaimkenas npoOjieM BIZHOCHH MDK YOJIOBIKAaMU Ta JKIHKAMH € OJHIEI0 3
aKTyallbHUX T€M cydacHOcCTi. [IpoTe muTaHHS TeHAepy OXOIUTIOE TauOIIe 1 OUIBII
PI3HOMAaHITHI acClEeKTU. ¥ MOBO3HABCTBI I€HJEP € 00’ €KTOM JOCHIIKCHHS, IKUI Mae
CKJIQJIHUM Ta MEepCIEeKTUBHUMN XapakTep. [HTepec 10 HbOTO MOCTINHHO 3pOCTAE.

CyuacHe MOBO3HABCTBO PO3TJIsi/Ia€ Pi3HI ACMEKTH T'€HJEPHUX OCOOIMBOCTEN Ta
XapakTepucTUK. JloChiuKeHHST  30Cepe/KeHI Ha  BHUSBJICHHI CEMaHTHYHUX
0COOJMBOCTEH Ta BUKOPUCTAHHS MOBHUX OJMHUIIb HA BCIX PIBHSAX MOBH, a4 TAKOX Ha
BepOAIbHUX CTEPEOTHUINAX, IO BIUIMBAIOTh HA CHPUMHATTS YOJIOBIKIB Ta >KIHOK.
[IcuXOHIBICTUYHI TEOPii TAKOX JOCHIIKYIOTHCS 3 ypaxyBaHHSIM <GKIHOYOD» Ta
«40JIOBI1YO1» MOB, AaHAJII3YIOYH MOBJIEHHEBY MOBEIHKY IPEICTABHUKIB PI3HUX CTATEH.

JocaipkeHHsT MOBU 'y TEHAEPHOMY acMeKTI MOXE MPOBOJUTUCS 3 PI3HUX
M1IXO/IB 1 HaNMpsAMKiB. YacTo Jnie iXHiid cuHTe3 3a0e3nevuye NMOOKUIA aHali3 MOBHUX
aBunl. Tpeba Tako mam’ATaT, 1[0 T€HAEP HE 3aBXKJIM BU3HAYAE KOMYHIKATUBHY
MOBE/IIHKY, OCKIJIbKM BOHA MOXKE 3MIHIOBATHCS 3aJIEKHO BijJ cutyanii. OgHa ¥ Ta x
JIOMHA MOXE BECTH ce0e MO-pi3HOMY B PI3HMX KOMYHIKaTUBHUX CHUTYallsIX 1

JIEMOHCTPYBATH Pi3HY MOBJICHHEBY MTOBE/IIHKY.
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VY COLIOMIHIBICTHL, 1€ aHATI3Y€EThCs (DYHKIIIOHYBaHHS MOBHU B Ipynax JIFoAeu
3a TaKUMHM O3HaKaMH, SIK BIK, CTaTh, Mpodecis, TOCTIKYIOTbCS TeHIEPHI ACTIEKTH
MOBHU. Y TICUXOJIIHTBICTHIII BHMBYAEThCA crenudika acomianid mnpeACTaBHUKIB
MPOTWICKHUX CTATEH, 1[0 TAKOXK Ma€ BAXKIIMBE 3HAUEHHS ISl PO3YMIHHS T€HIAECPHUX
BIJIMIHHOCTEH y MOBJEHHI. JIIHTBOKYJIBTYpOJIOTiSl AOCHKYE cnenudiky IeHaepa 3
KYJbTYPOJIOTTYHOTO TOTJISATY, 1110 TAKOK BIUIMBA€ HA MOBHY MPAKTUKY Ta MOBEIIHKY.

[{i HampsIMKK HE B3a€EMOBUKJIIOYAIOTH OJWH OJHOTO, a CKOPIIIEe TOMOBHIOIOTH
OJIUH OJTHOTO, IO J03BOJISIE OTPUMATH OUIBII MOBHE PO3YMIHHS BIUIMBY T'€HAEPY Ha
MOBY Ta KOMYHIKalil0. BOHM CHIBICHYIOTh 1 CHPHUSIIOTh BHUBUECHHIO TE€HACPHUX
BIIMIHHOCTEH y MOBJICHHI Ta iX B3a€MOJI1 3 KyJIbTYPHUM KOHTEKCTOM.

Otxe, TeHJEpHI O3HAKM MOBHOI KAapTUHHM CBITY BI1JOOpa)kalTh Crocid
CIIPUMHATTS Ta PO3YMIHHS CBITY 4e€pe3 MpU3My T'€HAEPHHUX PoJiei Ta BIUIUB CTATl HA
MOBHY NPAKTUKY Ta MOBEAIHKY. L{I reHaepHi BIAHOLIEHHS Yy MOBI BHSBISIOTHCS Y
BUTJISA/II CTEPEOTHUITIB, SKI BIUIMBAIOTh HAa MOBJICHHEBY MOBEIIHKY Ta COI1ali3alliio
0COOHUCTOCTI.

PO3BUTOK Te€HIIEpHOI JIIHTBICTUKM B CYy4aCHOMY CBITI BKJIIOYA€ PI3HOMAaHITHI
HaIpPSAMKHU TOCT1KEHb, CIIPSIMOBAHUX HA BUBUYCHHS BIAMIHHOCTEHW Y MOBH1M OBEIIHIII
YOJIOBIKIB 1 K1HOK. OCh JIesIKi 3 INX HAIIPSMKIB:

BuB4YeHHsI JIeKCHYHOI Ta rpaMaTH4YHOI CHUCTeMH MOBH: MeTol 1HOro
HalpsMKy € BCTAHOBJICHHS PI3HHUII y BHUKOPUCTaHHI CHiB, (pa3, IpaMaTUUYHUX
KOHCTPYKI[IH MK MpeJCTaBHUKAMU PI3HUX cTarteil. JloCHiIPKeHHsT BUSIBIAIOTH, SIKi
cjoBa 200 KOHCTPYKIIIi € XapaKTepHUMU JJIsl 4OJI0B14O1 200 KIHOUOT MOBH.

IIpoBenenHs1 3icTaBHUX JOCHiAKeHb: JlochaipkeHHS Ha MaTepiami SK
CIIOPIAHEHUX, TaK 1 HECTOPITHEHUX MOB JI03BOJISIIOTH BUSBUTHU T'€HJIEPHI acouiaiii y
pi3HUX MoBax. l{e Moke BKIIIOUaTH MOPIBHSIHHS JIEKCUKHU, TPAMATUKHU, CTUIICTUYHUX
0COOJIMBOCTEN TOWIO.

AHaJi3 MOBJIeHHEBOI MoBediHkM: JloCiiKeHHSI MUCHbMOBOT Ta yCHOI (hopm

MOBJICHHSI YOJIOBIKIB 1 JKIHOK 30CEpE/I>)KEHE Ha METI BUCJIOBJIIOBAHHS, CTPATETIAX Ta
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takTukax. lle BKiItoyae BUBUEHHS TOTO, SIK YOJIOBIKH 1 )KIHKM BUKOPHUCTOBYIOTH MOBH1
3acoOu JIJIsl JOCSTHEHHS CBOIX KOMYHIKATUBHUX IILJICH.

OTxe, AOCIIIKEHHS TIOJISITa€ B TOMY, 1100 MOKa3aTH, sIKk MOBa BIOOpa)kae Ta
BIITBOPIOE TEHJEPHI CTEPEOTHUIH, SIKI ICHYIOTh y CBIJOMOCTI HOCIiB MOBU. BoHHu
JOTIOMAararTh PO3KPUTH TTTMOWHHI 3B’ SI3KM MK MOBOIO 1 CTATTIO, a TAKOX JOCTITUTH
BUKOPUCTAHHSA TE€HJACPHOr0 KOMIIOHEHTY Yy PI3HMX MOBHHUX JKaHpaX, TaKuUX SK
NpUCHIB’S Ta mnpukazku. LI JOCHiIKEHHS CHPUAIOTH PO3BUTKY TE€HAEPOJIOTii Ta

MOTJIMOJICHHIO PO3YMIHHS BIUIMBY I'€HJIEpY HAa MOBJICHHEBY MOBEAIHKY Ta KYJIbTYPHY

KOMYHIKAIIiIO.
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TaBpilicbKUi IepKABHUM arpOTEXHOIOTTUHUI
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HaykoBuii kepiBHUK: K.(.HayK, noueHT [.O.1.

IHOOPMAIIMHA BE3IEKA OCOBUCTOCTI: COLIAJIBHI TA
PIJIOCOPCBHKI ACIIEKTH B INTOBAJIBHOMY KOHTEKCTI

Y  cywyacHomy 1u(poBOMYy CyCHUIbCTBI, 1€ 1HGOPMAIliiHI TEXHOJOT1i
MIPOHUKAIOTH B ycC1 chepu KUTTSA, MUTaHHS Mpo 1H(DOopMalliiiHy 0e31eKy 0COOUCTOCTI
CTae Bce OUIbII aKTyaJbHUM 1 BaxIuBUM. [HopMaliis, sikor0 OOMIHIOIOTHCS JIFOU B
OHJIAWH-IIPOCTOPl, YacTO MICTUTh YYTIUBI JaHi, BKIIOYAIOYM [E€PCOHAJIBHY
iH(opmMariro, ¢piHAHCOBI BIJIOMOCTI, MEIMYHY Ta KOMEpIiHHY iH(opMariro. OaHak,
pPa3oM 3 MOXJIMBICTIO MUTTEBOTO TOCTYITY A0 iH(OpMAaIlii Ta KOMYHIKAI[li BAHUKAIOTb 1
HOBI 3arpo3H, sIKi MOXKYTh MOPYLIUTU O€3MEKy 0COOUCTOCTI .

Kpim TexHiuHMX acmekTiB, iH(opMariiiHa Oe3rneka OCOOMCTOCTI TaKOX Mae
comiaibHl Ta (PII0CO(PCHKI ACTEKTH, SIKI HEOOXIJHO BpPAaXOBYBaTH B INIOOAJIbHOMY
KOHTEKCTI. Ll1 aclieKTu BKIIIOYAIOTh MUTAHHS MPO €THUKY MOBOMKEHHS 3 0COOMCTUMHU
JaHUMHU, MpaBa Ta CBOOOAM JIOAWHHU B LU(POBY €MOXY, a TAKOXK pPOJIb JEPKaBH Ta
CYCHUIbCTBA Yy 3aXUCT1 TAHUX TPOMAJISH.

CouianbHi Mefia MOXYTh CTAaHOBUTH 3arpo3y iHdopmariifHii Oe3neri yepes
CBOIO TMOIMYJISIPHICTh, MOIIMPEHICTh 1 XapakTep B3aeMOAIl MDK KOPUCTyBauamH.
3II0BMUCHUKH MOXYTh CTBOPIOBATH (pajbliuBi Mpodisii ab0 CTOPIHKK Ha COLIAIbHUX
Mezia, o0 MPOBOAUTH aTaku (IMIMHTY, 1€ BOHM MOXYTh Hamaratucs OOQypUTH
KOPHUCTYBauiB, OTpUMarH ix ocobucty iHdopmario abo obmikoBi gaHi. ColiaibHi
Mezia MOXYTh BUKOPUCTOBYBATHCS ISl PO3MOBCIOPKEHHSI IIKIIJIMBUX MOCHIJIaHb a00
BMICTY, KU MOX€ MICTHTH BIpPyCH, IINUTYHCBbKI HPOrpaMHM YW 1HIN LIKIJJIUBI
MpOTpaMH, 110 CTAHOBIISATH 3arpo3y Oe3neni qaHux. [1, ¢.94].

JIns 3HMKEHHS PU3HKIB, MOB'SI3aHUX 3 COIIaJIbHUMHU MeJia, OpraHizamii Ta

KOPHUCTYBaul MOXYTh MPUUMATH PsJ] 3aXO0/1B, TAKUX K HABUAHHS CIIBPOOITHUKIB B
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obnacti Oe3neku iH(poOpMallli, BUKOPUCTaHHS 3aCO0IB MOHITOPUHTY Ta (uIbTpali
KOHTEHTY, PEryJIipHE OHOBJIEHHS NapodiB 1 OOMEXEHHS IOCTYIy [0 YyTJIHUBOi
iH(opmarii.

Hapuanns 3 Oe3nexku 1HQopmalii 3a0e3neyye KOPUCTYyBadlB HaBHYKAMH,
HEOOXI1THUMHU JJIsl 3aXUCTY CBO€T iH(opMallii Ta cucteM BiJ kibeparak. Lle Bkitouae B
ce0e HaBYaHHS 110 CTBOPEHHIO OE3MEUHUX MapoJIiB, pO3Mi3HABAHHIO (PIITMHIOBUX aTak,
YCTaHOBII1 1 OHOBJICHH1 aHTUBIPYCHOTO MPOTPaMHOTO 3a0€3MEUeHHS 1 T. 1.

Takok HaBUaHHsS JOMOMAarae KOPHCTyBauyaM 1 CHIBpOOITHHUKAM 3pO3yMITH
BXKJIMBICTh JOTPUMaHHS MpoLeayp Oe3neKku B ix opranizaiiii a00 0COOUCTOMY KHUTTI,
o0 MOXE BKJIIOYaTH B cede PpO3yMiHHA NpaBUJl BUKOPHUCTAHHA MapOJIIB,
KOPIOPAaTUBHUX PECYPCIB, MPOLEAYpP PE3EPBHOIO KOMilOBaHHS AaHUX. UuM OuLIbII
0013HaHI KOpHUCTyBaul npo Oe3mneky iHdopmallii, THM MEHIIE UMOBIPHICTH TOTO, IO
BOHU CTaHYTh XKEPTBOIO KiOepaTraku abo 3po0IIsITh MOMUIIKY, sSIKa TPU3BEE 10 BUTOKY
TaHuX 200 1HITUX TPoOIeM OEe3MeKH.

HapuanHsi cTBOpro€ KynbTypy Oe3neku, B sKIM 3axucT 1Hpopmarii €
MPIOPUTETOM IS BCIX YYaCHMKIB OpraHizaiii 4u cycnuibcTBa. Lle moxke 3poOutu
cepeloBHIIE OUIBIN CTIMKUM 70 3arpo3 iHdopMarliiiHii 6esnerti [2, ¢.88].

Po3yMiHHS TICHMXOJIOTI] KOPUCTYBaulB € BaXKJIMBHUM acleKTOM Y 3a0e3NedeHHI
iHpopmarlliifHoi Oe3reKu. 3HaHHS TOTO, SK JIFOAM B3a€EMOJIIOTH 3 TEXHOJIOTISIMU
JoromMarae po3poossatu OuIbll e(heKTUBHI METOAM 3aXUCTy Ta HaBYaTU KOPUCTYBayiB
OCHOBaM Ki0OepOe3meKHu.

VY mobansHOMYy MaciuTall coiiaibHi Ta (PUIOCOPCHKI acMeKTH BIAITPAIOTh
BXKJIMBY POJIb Y PO3BUTKY MIKHAPOJHOTO CIIBPOOITHUIITBA Ta JIOBIPU MK KpaiHaMHu.
s edextuBHOI OOpOTHOM 3 KiOep3arpo3aMu Ta 3axuCTy iH(opMarii HE0OX1THO
BpPaxOBYBAaTH 1 MOBaXaTW BIAMIHHOCTI B IIIHHOCTSX 1 KYJBTYPHUX OCOOIHMBOCTSIX
PI3HUX HApOAIB 1 CYCHIIbCTB.

CouianpHi Ta (G17I10COPCHKI aCHEKTH BIAIIPAIOTh BAXIIUBY POJIb Y 3a0€3ME€UEHHI

iH(opmMariitHoi Oe3neku B TIOOATbHOMY KOHTEKCTI, OCKUIBKM BOHHM BHU3HAYaIOTh
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OCHOBHI MPHUHIMIH, IHHOCTI Ta HOPMHU, IO (HOPMYIOTh CTpaTErii Ta MOJTITUKY B 11K

ramysi.
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DIGITAL TRANSFORMATION OF BUSINESS COMMUNICATION: A
LOOK INTO THE FUTURE

In today’s business world, communication plays a key role in building effective
relationships both within organizations and with external partners. With the rapid
advancement of technology and the shift to a digital age, we are witnessing a profound
transformation of the methods, tools, and culture of business communication. From
email to artificial intelligence, digital transformation is reshaping the way information
is exchanged, decisions are made, and trust is built. The relevance of this topic stems
from the fact that effective communication is the foundation for innovation,
collaboration, adaptability, and competitiveness. Companies that can restructure their
communication channels to meet new digital standards will gain a strategic advantage
in times of constant uncertainty. The aim of this paper is to analyse how digital
transformation is changing business communication today, and what it will look like

in the near future.
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According to a PwC study, 80% of executives consider digital communication
channels critical to business success in the next five years [1]. Key technologies that
are transforming communication include cloud services, video conferencing, artificial
intelligence, chatbots, and corporate social networks. McKinsey reports that companies
effectively integrating digital communication tools (such as Microsoft Teams, Slack,
and Zoom) improve team productivity by 20-25% [2]. They emphasize that success
depends not only on the tools themselves but also on a culture of transparency, fast
feedback, and trust. According to Statista, the use of video communication for business
purposes grew by 400% between 2019 and 2023, especially in the small and medium
business segment [3]. Digital communication not only speeds up information exchange
but also reduces costs related to logistics and travel. Deloitte experts point to risks
associated with digital overload: information fatigue, loss of personal contact, and
difficulty maintaining attention [4]. Therefore, the future lies in hybrid communication
models that combine the flexibility of digital platforms with human empathy. Forbes
analysts predict that communication based on artificial intelligence (Al) and
behavioural analytics will become the standard in the next five years, especially in
customer service [5]. For example, personalized chatbot responses are already
replacing hundreds of contact centre agents.

As far as [ am concerned, digital transformation of communication is more than
just adopting new tools. It is a fundamental shift in the logic of interaction between
people in business. We are already living in a world where instant feedback, video
meetings from anywhere, and automated service have become the norm. I believe the
main challenge is not to lose “humanity” in the digital transformation process. Digital
communication should not only be fast and convenient but also ethical, inclusive, and
trust-building. The future of business communication lies in balancing the efficiency
of technology with the values of meaningful dialogue. Additionally, young
professionals must develop “digital communication literacy” — the ability to conduct

productive dialogues in online environments, use platforms effectively, and adapt their
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communication style to digital formats. This will become one of the core competencies
in the labour market.

In conclusion, digital transformation of business communication is an inevitable
process that not only opens new development opportunities but also presents new
challenges. Effective digital communication is not just about tools — it is about
changing the culture, approaches, expectations, and even the language of interaction.
Companies that can harmonize technology with human values will be the most
competitive in the future. And those who learn to communicate effectively in digital

environments will become the leaders of the next generation.
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PIIOCOPCBHKI ITPOBJEMU HITYYHOI'O IHTEJIEKTY

[ryynuii iaTenext (LLI) — me more, sike MBUIKO PO3BUBAETHCS 1 BIIKpPUBAE

MEPCIIEKTUBA Ta MOXJIMBOCTI, SIKl paHimie BBaxkanucs (pantactuunumu. OmHak 13
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3pOCTaHHsIM MOTY>KHOCTeW Ta MoxuBocTed LI BuHMKaOTH BaxinBi (iocodcehki
MUTaHHS, K1 TOTPeOyIOTh 0OTOBOPEHHS Ta YBaXKHOTO aHAII3Y.

HeoOxinHO miAKpecIuTH, W0 OJHIEID 3 HaWOUIbII 3HAYHUX MPOOIEM €
HEYXWJIbHUN KOHTPOJIb JIOANHU 1 HOTO pPO3YyMY HaJl IITYYHUM 1HTEIEKTOM.

[losiBa MamuH, M0 HE MiAJAIOTHCA JIIOACHKOMY YIPABIIHHIO, MOXE ICTOTHO
3MIHUTU €THYHI HOPMH, JAJIEKO HE B MO3UTUBHY CTOpoHY. KoxkHa nronrHa moBUHHA
YCBIIOMJIIOBaTH, 1[0 HAasBHICTh CBIJIOMOCTI Yy MAalIMHU MOXKE TMPUBECTH [0
HECIOAIBaHUX 1, HAWYACTIIe, HECIIPUATIAUBUX HACIIIIKIB.

[{e Tako TOPKHETHCS TAKOTO YHIKAJIBHOTO JIFOJICHKOTO (PEHOMEHY, SIK peIeKCIsl.
Takox OLIHKA TPUPOAM MITYUYHOTO THTENEKTY 3 TOUKHU 30py MpaBa CTajia aKTyaJbHUM
3aBAAHHSM JIJIs1 IPABOTBOPUOCTI.

IcTopist npoGnemu mryynoro intenekry (I111I) 6arato B uomy BimoOpakae eranu
TEXHIYHOTO MIPOTpecy 1 3MIHU B HAYKOBUX MapaUrMax:

- HacninyBanHst 30BHIIIHIN MOBEIHIII JIFOAWHU, KOTO )KECTaM 1 MOTOPHILL,

- CripoOu BIATBOPUTHU MO3OK JIFOJIUHH;

- BiaTBOpeHHs BHYTPIIIHBOIO CBITY JIOAUHH, HOTO MUCJIEHHS 1 MOBH, €MOLIIH.

Ha nouarky XX cronitta pinocodu 1 mMateMaTuku, Taki sk AjaH ThIOPUHT,
noyanu GOpMYIIOBATH KOHIIEMIIi, SK1 JIATIIA B OCHOBY OOYMCIIOBAJIbHUX MAIlUH. Y
1950-x pokax 3'sBuUIMCA TEpIIl MPOrpaMmH, 3/1aTHI T'paTh B IIaXWd 1 BUPINILYBATH
MaTeMaTWu4H1 33/1a4i, 110 cupusiiio ontuMizmy B po3ButTky LI Onnak y 1970-x 1 1980-
X pokax HactaB ‘“‘3umoBuid mepiox”’ I, konmm ovikyBaHHS HE BUIpPABAAIUCS, 1
(1HaHCYBaHHS CKOPOTHIIOCS.

Y HacTymHl pOKH, 3aBASIKM PO3BUTKY OOYMCIIOBAIBHUX MOTYKHOCTEH 1
aJNrOpUTMIB MAalIMHHOTO HaBuaHHs, 1HTepec a0 I BimHoBuBca. Y 2010-x pokax
pi3Kuii cTpuOOK y 00pOOIIl BEIMKUX JaHUX Ta IPOrpec y HEHPOHHUX MEPEkax, TAKUX
AK TUOOKEe HaBYaHHS, MPU3BIB 10 3HAUHMX MPOPHUBIB y pO3Mi3HABaHHI 00pa3iB,
00poOI1l TPUPOTHUX MOB Ta ABTOHOMHHUX CUCTEMAX.

EBouroriss CTaHOBIEHHS 1 PO3BUTKY JIIOAMHU YHIKQJIbHA 1 HaBpsA 4H

MOBTOPIOBAaHA. 3 TOYKH 30py (utocodii, Mi3HAHHS 1 MOYYTTIB IUTYYHUH I1HTEJIEKT
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HIKOJIM HE 3MOXE 3aMIHUTH JtonuHy. LLITydHMIl 1HTEJNEKT HE BOJIOJAIE MYPICTIO,
YHIBEPCAJbHUMHU >KUTTEBHUMH MODISAAMM 1 HE MAa€ BIIACHOTO JyXOBHOI'O CBITY,
17IC0JIOTTYHUX MEPEKOHAHb, I[IHHICHUX OPIEHTUPIB a00 1]1eaiB.

Horo (yHKIIOHYBaHHS BU3HAYAETHCS JIONMHOIO i 3iHCHIOETHCS HA OCHOBI
MIPOCTUX MPUHIIMIIB «TAK YU Hi», «a00-a00», 1110 poOUTH HOTOo Jii OJHOCTOPOHHIMU 1
npuMiTUBHUMH. CHUCTEMa IITYYHOTO IHTEJEKTy, 3acHOBaHa Ha MallMHAX 1
KOMIT'IOT€pax, HE B 3M031 PO3MIPKOBYBAaTH, CTBOPIOBATU peasibHICTh a00 mependavyaru
MaiiOyTH1 mofii. ¥ Hei BIACYTHI Taki SKOCTI, SIK TBOpY€ 1 pedreKCUBHE MHCIICHHS,

KPUTHUYHHI aHaJ13 1 CaMOCB1OMICTb.
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Su Kanpanos

JTOKTOP (1I0JIOTIYHUX HAYK, Tpodecop

JIOKTOP raOuTiTOBaHUM (MOBO3HABCTBO)

npodecop EKOHOMIKO-T'yMaHITApHOTO YHIBEPCUTETY
y Bapmagi (ITosnbia)

nocTaoKTopaHT YHiBepcutetry Oyiny (DinstHmais)
npodecop TaBpiiicbkoro aepKaBHOTO
arpOTEXHIYHOJIOTIYHOTO YHIBEPCUTETY

iMeHi1 JImutpa MotopHoro (Ykpaina)

METOJIOJIOI'TYHI CTPATETII
PEKOHCTPYKIII HOCTPATUYHOI IPAMOBH:
CYUYACHI BUKJINKU TA TEPCIHEKTUBHI HAIIPSIMU JOCJILI’KEHb

CyuacHa HOCTpaTU4Ha JIIHTBICTUKA TIepeOyBae Ha eTari rMuO0KOro TEOPETUKO-

METOJI0JIOTIYHOTO OHOBJEHHs. [lompu Te, 1m0 iest mpo ICHYBaHHS HOCTPATHYHOL
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npaMoBHu Oyina chopmynboBaHa 1ie y nepiriil momoBuHi XX cromitts (lmniy-CiTuy,
1971-1984), akTyanbHICTh AOCIIIKEHD Yy 111 [IapUHi HE 3MEeHIITyeThcsl. HaBnaku, BoHa
3pOCTae B YMOBaX IHTEHCHUBHOI'O PO3BUTKY KOTHITMBHOI MaKpOKOMIApaTHUBICTUKU
(Iponoga, 2019; Ctapoctin, 2006—2013), 110 103BOJIsI€ PO3IIAIATH IPAMOBH HE JIUIIIE
K JIIHTBICTUYHI a0CTpakilii, a K PEKOHCTPYHOBaHI TOMPaAMOBHI CTPYKTYpH, Kl
B1100pakaroTh IMUOMHHI TUIOJOTTYHI 3aKOHOMIPHOCT1 PO3BUTKY MOB.

Omna 3 KIIIOYOBHX CTpATerid CydyacHOI HOCTPAaTUKH — JAiaXpoOHIYHa
inTepnperanis. Ile mNOHATTS, 10 OXOIUIIOE PEKOHCTPYKTUBHY MISUIbHICTD,
CIpsIMOBaHY Ha BUSABIJICHHS O3ULIMHUX 1 KOMOIHATOPHUX 301TiB Ta 3CYBIB Y BOKaII3MI,
KOHCOHaHTU3Mi, Mopdonosorii Ta cemantuil (Koumos, 1988; Kampanos, 2021).
Takuii maxig IPYHTYETbCS Ha NPUHOUIAX MacoBOIO CIHOPIAHEHHS MOB,
chopmynboBanux y npansx Greenberg (1963), Bomhard (1994), Crapoctina (2006), 1
nependavyae BUKOPUCTAHHS preprotolanguages — mepeanpamMoOBHUX CTaHIB IS
o110l Bepudikailli eTUMOHIB.

Ha BinMiHy Bijl KJIACHYHOTO MOPIBHSUIBHO-ICTOPUYHOTO METOJY, IO MPAIIOE B
MeXax OJIHIET MOBHOI CIM’i, MaKpOKOMIIApaTHUBICTUKA MOCIHIIXKY€E TIMOTETUYHI
B3a€MO3B’SI3KM MK MOBAMHM PI3HUX CIMEH. Y IIbOMY KOHTEKCTI OCOOJIMBE 3HAYEHHS
Ma€ METOJ KBAHTHUTATHBHOI BepHu(ikanii — MaTeMaTHUYHOrO W KOMII IOTEPHOTO
aHamizy (QOHOJOTIYHMX, MOP(OHOJOTIUHMX 1 ceMaHTHUUHHX 30iriB. lLlet merton
J103BOJIsSIE 00’ €KTUBHO BUMIPSATU CTYIIEHI CHOPITHEHHS MK MOBaMu 4epe3 hopMyin
Paymen6axa, JIeBenmreiina, Copercena (Kanpanos, 2021).

[IpeameToM Takoro aHaiidy CTAalOTh YHIBEPCAJIbHI HOCTPAaTUYHI E€TUMOHH
(*HuKa ‘oxo’, *wol[a] ‘Benukuii’, *wete ‘Boga’, *phah- ‘Borons’, *marV ‘aepeBo’),
aK1 (PIKCYIOTh 0a30B1 KOHIIENITH HOCTPATUYHOI CBIIOMOCTI: ““T1JI0 — O3HAKa — CTUXIsS™
(Imniu-Ceitny, 1971; Jdonronombeskuii, 2008). IxHe 3icTaBleHHS B Mexax ceMu
MOBHHX CiMe#l (anTaichbkoi, adpasiiickkoi, IpaBilliChKOi, €CKIMOCHKO-alleyTChKOI,
1HJI0EBPONENCHKO1, KAPTBEIBCHKO1, YPaIbChKO1) IEMOHCTPYE HASBHICTD SIK 0JIN3bKOTO,

TaK 1 1ajekoro crymneHiB cnopigHeHHs (Bomhard & Kerns, 1994; Starostin, 2006).
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Hapasi po3poOnsietbest  rpadoaHajiTHYHA Mepexa, 10  Bi3yalli3ye
nuBepreHTHO-KOHBeprenTHi (JIK) 1 konBeprentHo-auBeprentHi (KJ/[) TpaexTtopii
po3BUTKY MoOB. Taka Mepexa [03BOJISIE JOCHITHUKAM YHAOYHUTU CKJIQJHI
B3a€MO3B’SI3KM MIK MOBaMHM Ta BCTAHOBUTH 30HM TPUBIAIbHUX (OIM3BKUX) 1
KOHBEHIIOHANBbHUX (Bigmanenux) BiaHomieHb (Kampanos, 2021). Meroaonoriuna
CTpaTeris, 110 NOEAHYE JiaXpOHIUHY 1HTEpIIpETallil0, KBAHTUTATUBHY BepHUQIKaIlIIO Ta
rpadoaHaIITUKy, CTBOPIOE HOBUHM MIAX1J A0 CUCTEMAaTHU3allii HOCTPATUYHUX MOB SIK
Makpocim’i.

Cepen cydyacHMX BHKJIMKIB — HEOOXIAHICTh CTaHJAApPTHU3AIlli TEPMIHOJOTII,
YTOYHEHHSI CTaTyCy HOCTPATUYHUX MOB IIOJIO IHIIMX TinepciMelt (1HI0-ypalbChKOi,
CHUHO-KaBKa3bK01, 00peMChKOi TOIIO), @ TAKOXK IHTETpallisi MIKIUCITUTUIIHAPHUX TAaHUX
3 apXxeoJIorii, aHTPOMOJIOT]i, MaJeOreHETUKHU. Y IIbOMY HAIpsiMi aKTUBHO MPALIOIOThH
nocmigauku 3 €sponu ta CIIA (Bomhard, 2018; Blazek, 2011).

[lepcrieKTUBHUM € 3aCTOCYBaHHS METOJIIB IITYYHOIO iHTeJIeKTy W
MAIIMHHOTO HABYAHHA JJIsI aBTOMAaTUYHOI PEKOHCTPYKIli MpPaMOBHUX CTaHIB,
CTBOPEHHS KOMIT IOTEPHUX KOPMHYCiB MpoTohopM 1 OOYHUCIEHHS (POHOIOTTUHUX
3aKkoHOMipHOCTeH. lle mo3BosuTh moxoMaTH OOMEXKEHHS CyO €KTUBHOI OLIIHKU
€TUMOJIOT1YHOI BIAMOBITHOCTI Ta MiJIBUIIUTH TOUHICTh T1IOTE3.

TakuM 4YMHOM, METOJI0JIOT1YHI CTPATET1] PEKOHCTPYKIlT HOCTPATUYHOI TPAMOBH
TpaHCPOPMYIOTBCA Y  HAampsSIMKy  KOMIUIEKCHOTO  CHUHTE3y  (PLIOJIOTIYHOTO,
MaTeMaThuyHoro Ta LudpoBoro anamizy. Came Ha IBOMY MEPEXPECTI MOKIUBE
MoJaybIlle TPOCYBaHHS 10 BUPIMICHHS (PyHAAMEHTAIbHOTO MUTAHHS — MOXOJKEHHS

MOBH SIK YHIBEpCAJIbHOTO ()EHOMEHY.
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THE ROLE OF INTERCULTURAL COMMUNICATION IN
LANGUAGE LEARNING

To begin with, mastering foreign languages fosters the development of cultural
competence and global skills, contributing to both professional advancement and
personal success in a multicultural society. The intercultural component of language
education equips learners for communication with individuals from diverse cultural
backgrounds and develops their ability to recognize, understand, and respect others as
individuals who may hold different perspectives, values, and behaviors. In addition,
intercultural communication encompasses a range of topics from linguistics and
sociology to psychology and anthropology. It is considered to be a complex field that
requires an understanding of various cultures, languages, psychologies. Appropriate
intercultural communication can yield positive results for business operations,
international negotiations and interpersonal interactions [1].

It should be noted that intercultural communication can be defined as the
exchange of information on various levels of understanding between individuals of
diverse cultural backgrounds. Effective communication with others necessitates a

thorough understanding of cultural differences. Furthermore, culture plays a significant
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role in determining how individuals from different nations and cultures interact,
communicate, and interpret messages.

Effective intercultural communication relies on a range of skills, some of which
can be taught, while others are innate and require refinement through practice. The
following are among the most essential personal competencies for successful
intercultural interaction:

Self-awareness: recognizing how your personal views, behaviors and
stereotypes may affect a conversation is a huge step in improving your ability to have
meaningful interactions with others.

Empathy: intercultural communication relies heavily on empathizing with
others and gaining insight into their experiences.

Emotional intelligence: developing the ability to perceive the subtle nuances of
communication is crucial when interacting with individuals from different cultural
backgrounds. Successful interpretation of messages largely depends on sensory
awareness, self-knowledge, and the capacity for empathy.

Adaptability: One of the goals of intercultural communication is to teach people
how to modify their way of speaking to replace ambiguity, conflict, and antagonism
with clarity, harmony, and cooperation [2].

Patience: effective communication across cultural boundaries requires time and
cannot be achieved instantly. Therefore, patience is essential. Cultural differences may
influence the pace at which new information is understood and internalized.

Positivity: maintaining an optimistic attitude when interacting with people of
other cultures 1s crucial. Misunderstandings are common in intercultural
communication and typically do not result from intentional ambiguity. It is pivotal to
approach every intercultural interaction with a constructive and open-minded attitude.

In conclusion, in today’s interconnected world, the ability to communicate
across cultural boundaries is more important than ever. It facilitates communication
across linguistic and cultural boundaries, leading to more tolerance, acceptance, and,

ultimately, stronger relationships amongst people of diverse backgrounds.
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Csiinana CyBopoBa
[IpugHinpoBchbKa Aep:kaBHaA akajeMis OyAiBHUIITBA 1 apXITEKTypH

KOYOBE MUHVIJIE Y XYJIOKHBbOMY JUCKYPCI:
JIHI'BOCTUJICTAYHI 3ACOBY PEKOHCTPYKIIII ITEHTUYHOCTI
TA IPOCTOPY

Beryn. ¥V cyyacHoMy rymaHiTapHOMY JIUCKYPCl CIIOCTEPITaeThCsl 3pOCTAHHS
3aIliKaBJICHHS MDKIUCUUILTIHAPHUMU M1IX0AaMU J0 aHalli3y MOBH i TekcTy. OgHuM 13
MEPCIEKTUBHUX HAMPSIMIB € 3aTy4YeHHS PE3yJIbTaTIB apXEOreHETUYHUX JOCIIIKEHb, a
TaKOX KYJBTYpHOI aHTPOIOJOrii ¥ Teopli KOJIEKTUBHOI MaM’ATi. 3 OISy Ha Ie
aKTyali3y€eThCA MUTAHHS OCMUCIICHHS KOUOBOTO MUHYJIOTO SIK KYJIBTYPHOTO (DeHOMEHA,
10 3HaXOJUTh CBOE BIJOOPaKEHHS B XyA0KHBOMY JUCKYPCI.

1. KouoBuii apxeTurl y KOJIEKTUBHIA MOBHIM CBIAOMOCTI

KouoBuii apxerun mnocrae sK OararorpaHHa CMHCIOBa CTpPYKTypa, sKa
CIIUPAETHCS Ha YABJICHHS MPO PYXJIMBICTb, HECTANICTh, BIAKPUTICTH J0 MPOCTOPY Ta
JTUHAMIYHY 1IEHTUYHICTh. ¥ MOBHIM KapTHHI CBITY BiH 3aKpiluieHUH depe3 oOpaszu
JIOpOTH, CTEIy, BITPY, TabOpy, TUMUYACOBOTO TMPUTYJKY, a TaKOX OMO3HUIIii “ociie /
pyxome”, “rientp / nepudepis’, “BracHe / iHIe”.

dirypa KOYIBHHMKA Y TEKCTI BUKOHY€E HE JIUIIE HapaTUBHY (YHKIIIO, a i cTae

pernpe3eHTaliclo cnocoly Mi3HaHHS CBITY. 3 MOMISIAY CTUJIICTUKH, BOHA aKTyalli3ye

CJIOBHUKOB1 OJUHUAII 3 H1ABUILEHUM EMOIIIWHNUM 1 CHMBOJIIYHMM HaBaHTAXKEHHIM. Taki
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€JIEMEHTU B TEKCTI YTBOPIOIOTh CEMAHTUYHI BY3JH, 110 BIATBOPIOIOTH YSBIICHHS PO
1am’siTh, TUIECHICTh, TEPUTOPIIO, BTPATY 1 MOIIYK.
2. IIpocTip 1 pyX sIK KaTeropii XyJ0>KHbOTO TEKCTY

[IpocTip y XyZOXHBOMY TEKCTI, IO amleire JI0 KOYOBOI MOjeli, HaOyBae
XapaKTEPUCTUK BIAKPUTOCTI, 3MIIIEHHS, MOOUTBHOCTI. [JOMIHAaHTHOIO CTa€ JIEKCHKA,
110 (pikcye MpOCTOPOBI KOOPAUHATH: CTEM, 00piil, BITEP, Kpail, 1opora, Hebo, Tadip. Lli
CJIOBa YaCTO BUKOHYIOTh POJIb 00pa3HUX LIEHTPIB, HABKOJIO SKUX PO3TOPTAETHCS CIOKET
a00 BHYTpilIHIN KOHDIIKT reposi. KaTeropist pyxy peani3zyeThbcsi 3a J0MOMOTOI0 JI€ECTIB
(pyxarucsi, WTHU, KOYyBaTH, 3HMKAaTH) Ta 4Yepe3 CUHTAKCHUYHI KOHCTPYKIi, IO
nepeaarTh TUHAMIKY — KOPOTKI pedeHHs1, aHadopu, nepeniku, inBepcii. Hanpuknan:

Hwinu. Bes synunox. Y numoyi it muwi. Kinws easicko ouxas.

TyT CUHTaKcHC MOZEIIOE PUTM PYyXY, a JEKCUKA CTBOPIOE €(PEKT MPOCTOPOBOL
HEBU3HAYEHOCTI, MPUTAMAHHOI KOYOBOMY CBITOBIAUYTTIO. OKpeMy pojib BiIIrpae
TOINOC JIOPOTHU — CUMBOJI IEPEXOTY, TpaHc(opMaliii, MONIYKy HOBOT 1IEHTUYHOCTI. Y
XyJIO)KHBOMY TEKCTI BiH YacTO TOCTAa€ SIK €JIEMEHT 3 NIHMOOKUM EK3UCTECHI[IHHUM
3MICTOM.

3. [neHTUYHICTD SIK TEKCT

[neHTHYHICTh Yy XyIOXKHBOMY AMCKYPCl, IO PENpPEe3eHTYE KOUOBUM apXeTwil,
MOCTa€e sK 3MIHHA, HecTaja, Taka, Mo (OPMYEThCS B YMOBAaX NEPEMIIEHHS Ta
B3aeMoii 3 “iHmuM”. 1{g KOHIEIIIis BTUTIOETHCS Yepe3 OMO3Hullii (CBOE / uyxke, AiM /
IUISIX), adto31i Ha 3MIMIAHICTh MOXOKEHHS, pUTOPUYHI MUTAHHS, 110 CBIAYATH MPO
noIyk ceoe.

MoBH1 3aco0u, fKi MOJAENIOITh TaKy 1JI€HTUYHICTh, BKJIIOYAIOTh OCOOOBI
3aiiMEHHUKH, JII€CIOBA CTAHOBJICHHSI M BTpaTH, JIEKCEMH, 1110 BKa3YIOTh Ha KOPIHHS,
nam’siTh, CHAJIINHY. [IGHTUYHICTh MOCTA€E SIK PE3ylbTaT IUCKYPCUBHUX MPAKTHK —
BOHA HE (PIKCYETHCS, a MPOIYKYETHCS B MOBIICHHI, 3MIHIOETHCS, KOHQUIIKTY€E cama 3

c00010.
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BucnoBku
KouoBuii apxerun y XydoKHbOMY JHUCKypcl (YHKLIOHYE SK CTHIbOBA
JIOMIHAHTA, 110 BU3HAYa€ O0COOIMBOCTI OpraHi3allii MpoCTopy, pyXy Ta 1IEHTUYHOCTI.
Uepe3 JIHTBOCTUIIICTAYHI 3aCO0M TEKCT BIJITBOPIOE JOCBiJI MEPEMIICHHS, BTpaTH,
MOIIYKY, THyYKOTO CAMOBHU3HAUCHHS.
Takuil miaXig AO3BOJISIE 1HTEPHPETYBAaTH XYAOXKHIM TEKCT SIK MPOCTIp
PEKOHCTPYKIIIT mam’siTi Ta KyJAbTYPHOI 1IEGHTUYHOCTI, 1110 BIIKPUBA€E HOB1 MOKJIUBOCTI

IUTSL IIHTBICTUYHOTO aHAJII3Y B YMOBaX MIKIMCUUILIIHAPHOTO IT1IXO/Y.
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Bnanucnas YctiHoB

TaBpilicbKU IepKABHUM arpOTEXHOIOTTUHUI
yHiBepcuteT imeH1 [Imutrpa MoTtopHoro

HayxoBwuii kepiBHUK: K.(DUTON.H., TOIIEHT 3eMisHCbKa A.B.

AKCIOJIOTISI CYUACHOI YKPAIHCBKOI ITOE3II ITPO BIMHY

Biitna B VYkpaiHi, sika po3nouanack y 2014 p., 3Mycuna OUIBLIICTH JIFOAEH
MEePErISIHYTH CBOT IPIOPUTETH, 00paTh AJisl ce0e JKUTTEBO BaXKJIUBI IIHHOCTI. HaranpHi
€K3UCTEHIIIHI MUTAHHS: eMirpaiii 4 >KUTTS B OKyImalii, 00poTbOM 3 BOPOTOM 4H
MPUUHATTS CUTYyallli, BAOOPY MOJAJBIIOr0 KUTTEBOTO ILIAXY, KOJIU BCE, 110 MaB [0
TOT0, 3HUIIIEHO, — YC1 BUPIIIYIOTHCS TETIEP B 3aJI€XKHOCTI B1J] aKC10JIOTTYHUX OPIEHTUPIB
KO’KHOI OKPEMO B34TOi 0COOUCTOCTI.

[Toe3sis HaltnepIie pearye Ha moJiii Cy4acHOCTI Ta 3MiHH y cBijioMOcTi. [Ti3Haroun

I[IHHICHI YCTaHOBKH, 3aKJIaJICHI aBTOPAMU MOETUYHUX TEKCTIB PO BIHY, MU MOXKEMO
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poOUTH BUCHOBKH NPO BHYTPILIHI CIOHYKH COLIIyMY, 1OTO aKCIOJIOTTYHY CUCTEMY Ta
KOPUT'YBaTU CyCHUIbHY AYMKY 31l MIATPUMAHHS €THOCT1 HAPONY, NOCITHEHHS MUPY
1 cTabUIbHOCTI B epkaBl. Tox po3misgaeMo aKkCIONOrio CydacHOi oe3ii po BiifHy B
VYkpaini Ha marepiani 30ipku b. Tomenuyka «Bumuiite, MaMo, OpOHEKUTIET».

bornan TomeHuyk — BiiomMuil ykpaiHcbkuil noet 3 IBaHo-®dpaHKiBChKa. Horo
MOeTUYHI 301pKU — crnocid OOpOoTHOM MUTISI TPOTH 30BHIIIHHOTO BOPOTa: BOHHU
MIITPUMYIOTh OOMOBUI AyX BOiHIB; PO3KPUBAIOTh HETATUBHI ACTIEKTH PEATbHOCTI U Ti
BUKJIUKH, IO 3 HUMH CTHUKAEThCS CYYACHHUM TepoM, 3aXMCHUK YKpaiHU; MParHyTh
JOCTYKaTUCh JO0 Iyl OOMBaTeNiB, iXHbOI YEeCTI W COBICTI. TakMM UYMHOM, MOXKHA
CTBEpKyBarH, 110 noesisa b. TomeHuyka BU3Ha4Ya€ T1 MIHHOCTI ¥ 0a30B1 MPUHIIUIH,
SAKUMHU Ma€ KEPYBaTUCh CIPaBXHIM yKpaiHelb Y CBOIN KUTTENISIIBHOCTI.

VY Bunanni «Bumwuiite, Mmamo, OpoHexuiieT» 310paHi Bipilli MUTIIS, HAMMUCAHI B
pI3HI pPOKH, aje MepeBakHa OUIBIIICTh iX NPHUCBAYEHI TEMEPIlIHINA POCIIChKO-
yKpaiHChKill BiiHI. OgHUM 13 TPOBITHUX MOTHUBIB I11€i 301pKU € J0O0B 10 YKpaiHw,
barbkiBiinHu, 3a sIKy BiOyBaeTbcsl OABIYHA OOpPOTHOA. ABTOpP TOBOPUTH MPO LieH
00’€KT cakpasnizalii sSK OpsiMO, TaK 1 OMOCEPEAKOBAaHO, BUKOPHCTOBYIOUM all03ii,
MeTadopu, 00pa3u-CEHCOPU3MHU. YCi 11l TPOIU 3arajioM CIYT'yIOTh CTBOPEHHIO 00pa3y
Vkpainu, axuil 3akapOyBaBcsl B IyIlll JIPUYHUX FE€POiB TBOPIB Ta CYNPOBOIKYE iX Y
KUTTI, JAIOUU TYLIEBHY OMOPY, (P13UYHY CHIIy i HacHary A0 OOpOThOM 3 BOPOTOM, 1 B
CMEpTI, OIUIAKYIOUH X, SK boropoauiist cBoro cuHa.

ABTOp BipIIiB 4iTKO BU3HA4YMB Mexi JloOpa 1 31ma i Ty MeTy, sIK01 YKpaiHChKUI
HapoJl MparHe AOCATTH CTONITTSIMHU, — CBOOOA, HE3aJEKHICTh, TPOJOBKEHHSI CBOTO
icHyBaHHs (moe3ii «f He cTaB TBOIM mepuiuM...», «Bu 3 BiTuM3HOIO B 4OMYCh
OJTHaKOBI...», «bonmuth MeHe aech Mix JlHimpoMm 1 pebpom...» Ta iH.). JIeHTMOTUB
VYKpaiHu sSIK CEHCY KUTTS 1 CMEpTi, HAMBUIIO1 IIHHOCTI Peai3y€eThCs MUTIEM uyepes
aro3ii 10 ICTOpUYHUX NoiH Ta repoiuyHux noctarel (I'ontu, IBana Maszenu, Ctenana
bangepu Tomo); crmoraayd BOIHIB MPO PIAHMM Kpal 3a MHUTh J0 IXHBOI 3aruoeni;
aHajorii 3 00KECTBEHHHM CBITOM Ta O10J1MHOIO JIETEHAO0I0 MPO po3M SITTS XpHucra.

Takum YMHOM, KIIbKAcOTpiYHAa OOpPOTHOA YKpAIHIIB 3a HE3aJeKHICTh HalyBae
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BCEJICHCHKOTO 3HAYEHHSI OIBIYHOTO ITpoTUCTOsHHSA JloOpa 1 3ma, bora # JIrouudepa. Ha
OYMKY aBTOpA, BiJ pe3ysbTaTy Li€i OUTBH TPETHOrO TUCAYOJITTS 3AJIEKUTH JOJIS HE
JUIIe Haloi Hallli, a i ycboro cBiTy (Bipii «['epoi BMuparoTh — gaBaii 6e3 111031il. .. »,
«Iporo pazy y l'ocniona iHmuii cuenapiii...», «He mpomanemo, sik [TouaiiHa...» TOII0).

VY TakoMy CHOPUHHATTI peaJbHOCTI JOTIYHOK BHUJAETHCA W Mapayielib Mix
BOTHOM, 1110 3aTUHYB y 000 3a CBiif Hapo, 3a MailOyTHe Ykpainu, Ta [cycom Xpucrom,
KWW TPUNHAB CMEPTH 3a IPIXU BChOTO JHOACTBA. He BumaakoBo y Bipiiax yac BiJ yacy
BUPUHAIOTH o00pa3u xpecta, po3m’saTTs, lonrodu, onmHak Oi0miiiHI TOMOCH
3aMiHIOI0ThCs HalioHanbHUMU: Uymanekuit [nsx, [osepna, a ve Tonroda, 3amicthb
Boropoauiii — 3Bu4aiiHa ykpaiHChbKa MaTH, sika BTpaTuja CHHA Ha BiiiHI, TOIO. Takum
YUHOM, 3€MHI MOii HAOBHIOIOTHCS CAKPaJIbHUM CEHCOM, HaOyBarOTh BUHSITKOBOTO
3HAYEHHS.

[OTOBHICTh MOXEPTBYBaTH COOOI0 3apaau BaTbKIBIIMHU akTyalli3ye L€ OIHY
IIHHICTh YKPAiHCHKOTO Hapoay — YecTh. JIipuyHi repoi TBOPiB BU3HAYAIOTH ii Il ceOe
K BIPHICTh KpaiHi, IIAacTs 3arUHYTH B 0010 3a J0OpY crpaBy, 00 HE 0auuTH, SK
MOCTaTl CIaBETHUX MPEAKIB «cmosimsb mak 0oKipauseo nepeod ouumay («Ilane Crenane,
Bia pony banaepo...») (Tomenuyk, 2023).

Opnak aBTOp HE 3YNUHSETHCS HAa TMOHSATTAX BIPHOCTI M COBICTI, SIKa HE
MPOJAETHCS NMEPCOHAKAMH HOT0 MOE31i HaBiTh CI'SIHY, — BIH BBOAMUTH y BipIll MOTHUB
MTOMCTH BOPOTaM 3a 3HUIIEHHS KpaiHU, pO3PUTI MOTHIIH, CMEPTh 00OBUX MOOpaTUMIB
toio. [TomcTa cakpanizyerbcs, CTa€ BCEOXOIHOIO, 10 MPOCTEXY€eThea y TBopax «Lli
BIHKM TEPHOBI, SIK BIHBETKH. ..», «Lle Hamr apkaH. .. [le Hamr octanHii TaHelb. ..», « TiH1
Halmx 00JM4, CBITJIO HAaIMX IMeH», «Bce... Mupono0cTBO y MUHYIIMY, «SK onuH
ocTaeMo cynpotu», «B iMm’a Otug 1 yxa, it Cuna...» Ta iH. [Ipornec BiamiaTu nocrae
ak boxa BoJs, HEOOXiHA yMOBa 30€peXEeHHS W MPOAOBKEHHS JKUTTA Ha 3€MIIl, Je
JOIEH 3HUILYIOTh Yepe3 iXHI0 MPUHANEKHICTh /10 YKpalHChKOi HalioHalbHOCTI («I
HacTaB OUIHi CBIT, HIOW YOpHA JIipa...»).

JIroThb, SIKy BIIUYBaIOTh JIPUYHI Tepoi 10 BOpora, Ta JIF0OOB 1 BIJIaHICTh CBOIH

KpaiHi — T1 aMO1BaJI€HTHI MOYYTTs, Kl BU3HAYAIOTh IXHIN €K3UCTEHLINHUN BUOip. Y
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OUIBIIOCTI BUMAAKIB BiH TPUMAETHCS HA YSIBICHHSX MPO 4ecTh. Tak, y Bipi «bonuts
MeHe Jecb MK J{HIMpoM 1 peOpoM...» 3ByUNThH allt031 HAa CKPHIKAJ, HAa AKUX OyJ0
BHUCIYEHO JeCsTh 3amoBijiei bora noncTBy, ski Manu O CKEpOBYBaTH iX y 36MHOMY
UTTI Ta BU3HAYATIU MOPAIbHO-ETUYHI TPUHIUIN CIT1BICHYBaHHS.

Omowce, 6 noesii b. Tomenuyyka npo 86itiHy 8UOYO08YEMbCA YIMKa I€Epapxis
YiHHOCmel YKpaiHys, sAKi Cnogidye NIpudHull 2epoii — 3aXUcCHux ceoe€i kpainu. Ha
sepuiuni yiei iepapxii cmosimv Yxpaina i boe, moxc 6opomuvba 3a pioHy 3emio nocmae
0020y200H010 cnpasoro, a ii yuyacHuxku y npomucmosHui /loopa i 3na 00HO3HAYHO

NOKA3aHi NPeodCmAagHUKaMU nepuLoi CUlu.
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HaykoBuii KepiBHUK : K.1.H., JolleHT Muxaiiios B.B.

AHTHUSIJEPHUN PYX B YKPAIHI B 1985 - 1991 PP..

AToMHa eHepreTuka YKpainu Oepe cBiif mouaTok 3 BepecHs 1977 p., konu Oyno
BBEJICHO B €KCIUTyarallito nepiuii eHeproomok Yopuoounschkoi AEC. 3pocratoua
noTpeda B €JEKTPOEHEPTil CIpHUsiia MOJATbIIOMY IIBUIKOMY OYIBHUIITBY aTOMHUX
eleKTpocTaHiii. «MupHuii atom» 31aBasiocsi OyB O€3MEXKHUM JHKEPENIOM EHEPrii.
Opnak Bce 3MiHuUza aBapis Ha 4-my eHepro6uoni YopHoouinbebkoi AEC, 1110 BigOynacs
26 xBiTHA 1986 poky. Bchoro B VYkpaiHi pajioakTUBHOTO 3a0pyIHEHHS 3a3HAIH
BEJIMYE3H1 TEPUTOPIT II0IIet0 MoHa S0 TUCAY KBaJpaTHUX KUIOMETPIB y 72 palioHax
12 ob6nacreil. B minomy, mo Ykpaini norepninux Big YopHOOMIbCHKOI KaTacTpodu

HapaxoBYEThCA MOHAN 3,2 MunbiioHa 4oioBiK [4, C. 4].
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ABapis Ha YAEC 3miHuna cTaBi€HHS YKpAIHIIB JO0 «MHPHOTO aroma». B
Pansincrkomy Cor031 BUHHKAE FPOMAJIChKa OMO3UIIIS IISUIbHOCTI SIIEPHO-EHEPTeTUYHOT
raixy3i y (Gopmi eKOJOTIYHUX HEypsiAoBuX ToBapucTB. I[lepiioro 3asBuia mpo cebde
acorrianis «3eJIeHuil CBITY», 110 3’ sBUjack y rpyaHi 1987 p..

Kaxnusi Hachnigku aBapii Ha YAEC Ta icHyBaHHSI BEJIMKOI KUIBKOCTI 0OCI0, 110
MOCTPaXKJaau BiJ pajlaliifHOr0 BUIPOMIHIOBAHHS, 3yMOBWJIM CTBOPEHHSI HU3KH
YOPHOOMJILCHKUX TOBApUCTB B YKpaiHi. HaluucenbHimow crtana BceykpaiHcbka
rpoMajgcbka opranizauniss «Corwo3 YopuoOowns VYikpainnmy» (CUY), ycraHoBya
koH(epeHilis sikoi BinOynacs B TpaBHi 1989 p. [1, C.103].

Oco06IMBOTO 3arOCTPEHHS MUTAHHS €HEProaTroMHO1 Oe3neku Habyso B perioHax,
Ha TepuTopii sikux po3ramoByBanuca AEC abo, mo nepedyBanu y Oe3nocepenHiii
Onmu3pkOCTI Bl HHX. B MukomnaiBcekiii oOmacti Ha mnowatky 1988 p. BuHuHKae
AHTUAJICPHUM PYyX, METa SIKOTO MoJisirania y 00poTh0l 32 MPUMMHEHHI HAPOUTyBaHHS
notyxHoctert FOxHo-Ykpaincbkoi AEC 3a paxyHok OyiBHUIITBA HOBUX €HEProOIOKIB
1 CYIIyTHIX O0'€KTIB.

JlieBUM 3ax0J0OM BIUIMBY Ha Biaay OyJIO BUKOPUCTAHHS MITHHTIB Ta akIiii
MPOTECTY 13 3allydYEHHSM IIUPOKUX BepcTB HaceieHHA. 10 BepecHs 1988 poky B
MukonaeBi MPOUIIIOB MITHHT MPOTH 3aTOIJICHHS YHIKAJIbHOTO €KOJOTIYHOTO paloHy
nig yac OyniBHuiTBa FOxHo- Ykpaincekoi AEC. MiTUHT ipoTecTy mpoTH Oy/liIBHULITBA
KOCTSAHTHHIBCHKOTO  BOJIOCXOBHINA, OPraHi30BaHUM  EKOJIOTIYHOIO  aCOIlaIli€lo
«3eneHuil cBiT», BIAOyBCA Ha movarky >koBTHS 1988 p. Ha Oepesi IliBnennoro byry
o1 ckeni [lyrau [2, C. 165-173].

3HauHy NPOTECTHY aKTUBHICTh PO3TOPHYIM TPOMAJIChKI OpraHizamii B
XmenbHUlbKIA Ta PiBHeHCHbKIM oOnacTsax. JlOCHiIKEHHS TpPOMAaJIChKOI JTYMKH,
npoBezieH1 B k0BTHI 1990 poky BU3HAUMIIH, 1110 Jiniiie 6% HaceleHHs y XMeIbHUIIbKIN
obmnacti miarpumyBanu OyaiBHUITBO AEC, 1 19% BucioBitoBanucs 3a NpOI0BKEHHS
ix ekcmiyatamii. [IpoTuBHMKaMH NpPOAOBKEHHS ekciutyaranii BusiBmincs 30%

HacesneHHs 1 52% Oynu npotu OyniBHULTBA HOBUX 00’ ekTiB AEC.
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[Toka30BUMH TaKOX CTajdu PE3yabTaTH COILIOJOTIYHOTO JOCHIKEHHS, METOIO
SAKOro OyJio 3’siCyBaHHS CTaBJICHHS MelikaHliB M. Enepromap no 3amopizskoi AEC.
binburicte pecriongeHTiB (66%) BUCIOBUIA AYMKY, IO HEAOCTATHS iH(GOpMAIliS po
pobotry AEC ¢opmye HeratuBHe cTaBieHHs A0 HuX. Tinbku 18% cxunbHi Oynu
JOBIPSITU MOBIJOMIICHHSIM Y 3ac00ax MacoBoi iHpopMmailii po cutyaiiito Ha AEC 145%
ONMTYBAaHUX BUCIOBWIHCS 3a poaoBxkeHHs podotn AEC.

Jns Kpumy npobieMa eKoloriyHoi 0e3MeKu 0COOIMBOro 3aroCTpeHHsT Halymna
yepe3 nouarok OymaiBHUITBa Kpumcrkoi AEC. Ilepmii cucTeMHI 03HAKU CYCHUIBHOI
aKTUBHOCTI MPOTMBHUKIB aTOMHOI CTaHIl MposBUIUCH HaBecHl 1988 p., xonmu B
CumdepornonbcbkoMy JiepKaBHOMY YyHiBepcuTeTl M. PpyH3e BiaOyaucs myOsiyH1
JUCKYCIi, M1l Yac SIKUX JOCUTh TOCTPO CTaJIO MUTAHHS MPO JOUUIBHICTh Oy/I1BHUIITBA
AEC B Kpumy.

BinOyBaeTbest KoHcoOMiAAIlisl CyCHILCTBA HABKOJIO €HEProaroMHO1 Oe3MeKu i
BuHukae Kpumceka acomiarisi «Exomoris 1 cBit». Oprasizaiiss HaOylna MIUPOKOL
MONyJSPHOCTI cepen HaceneHHs Oararbox wmict Kpumy: Cimdeponons, Kepui,
®eonocii tomo. Cnin Bim3HauuTH, 10 Kpum mms Gararbox pajgsHCHKHUX JHOAEH
acoIllIOBaBCSl BUKIIIOYHO 3 PEKpealiiiHO 30HOK JIS O3J0POBJICHHS [ITeH Ta
nopocnux. Jlany Te3y Oyno yCHIIIHO BUKOPUCTAHO y BIJOMOMY MITHHTY OpraHizaiii
«Exonoris 1 cBiT», 1o BiaOyBcs 24 BepecHs 1989 p. B cmt Jlenine [3, C. 198-206].

OTtxe, 32 MIMPOKOI MIATPUMKHU HacelieHHs, B PaasuHcekoMmy Coro3i BUHHKae
rpoMajicbka OmNo3ullisl (YHKI[IOHYBAaHHIO SIIEPHO-EHEPreTUYHOI rany3i y Qopmi
HEypsiIoBUX TOBapucTB. [IuTaHHsIMU pamialiiiHOi Oe3MeKu Ta CYMmyTHIX Hpolem,
NOB’SI3aHUX 3 (PYHKIIIOHYBaHHAM AaTOMHHMX OO’€KTIB, 3aiMajucs €KOJOTIYHI
oprasizariii: acomiais «3eneHuid cBiT», Kpumcbka acoriamis «Exojoris 1 CBITY,
«Coro3 YopuoOunb VYkpainu» tomo. HeypsinoBi ToBapucTBa, IO PO3TOPHYIH
AHTUAJICPHUM PyX 3poOMSIM BaroMHil BHECOK Yy 3alpOBA/KEHHS MOpPATOpII0 Ha
Oy[IBHUIITBO HOBHUX AaTOMHHUX €JEKTPOCTAHI[IA Ta Ha 30UIbIICHHS MOTYXHOCTEH
nitounx AEC na tepurtopii Ykpainu, sikuit B ceprni 1990 p. yxsanuia BepxoBna Paga

YPCP.
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MOBA HIVIIOBHUX OI'OJIOIIEHDb

VY cyuacHii JIHTBICTHIIl aKTUBHO PO3BUBAIOTHCS KAHPOBI KOHIIEMIli, IO
MOB’sA3aHl 3 OpraHizalli€l0o MDKKYJATYPHOI B3a€EMOJIii MPEICTABHUKIB PIZHUX
€THOJIIHTBOKYALTYp. lle chpusie mubiioMy po3yMIHHIO *aHPOBOI crenudiku Ta
CyNepeuInBoOi €JHOCTI MDKMOBHUX mpoueciB. OcoOnuMBy yBary MpUBEPTAE
TOCHIDKEHHS PEKJIaMHOI KOMYHIKaIlli, 30KpemMa MLIUIIOOHMX OTrOJIONIEHb, SKi
(YHKIIIOHYIOTh SIK YHIBEpPCAJIbHUU MOBIICHHEBUW KaHpP Y MAacoOBi KOMYHIKaIlii
MPEACTABHUKIB PI3HUX HAIIOHAIBHOCTEH.

[I1r06H1 OTONOIIEHHS, SIK PI3HOBU]T PEKJIAMHOTO JUCKYPCY, MAatOTh crielu(iuHi
’KAHPOB1 0COOIMBOCTI Ta KOMYHIKaTHBHI cTpaTerii. IX aHasi3 103B0/sg€ BUABUTH MOBHI
3aco0u, 110 BUKOPHUCTOBYIOTHCSl ISl IOCSITHEHHSI KOMYHIKAaTHUBHUX IIUIEH, a TaKoxX
PO3KPUTH COLIIOKYJIBTYPHI ACIEKTH 1HTEPIPETallil KOHIIENTIB «YOJOBIK» 1 «KIHKa» y

PI3HHX JIHTBOKYJIBTYPHHUX IPOCTOPAX.
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HayxoBe BUBYEHHS NUTIOOHUX OTOJIONIEHb PO3MOYAIOCs 3a KOpoHOM 1iie B XIX
CTOJIITTI, TOJI SIK BITYM3HSHI JIIHTBICTU 3BEPHYJIUCS JO 11€1 TeMH BIJHOCHO HEIABHO.
JlocnmipkeHHsT B I raiy3l OXOIUIIOIOTh aHalll3 KOMYHIKaTUBHOI METH, aHPOBHX
0COONMMBOCTEN Ta TaKTUK aJpecaHTa, a TaKOX TEHJIEpPHI AacHeKTH Ta >KaHPOBI
XapaKTEPUCTUKHU THTEPHET-OTOJIONIEHb. [ 1]

TakuM YWHOM, HITIOOHI OrOJIOUIEHHS BHCTYNAKOTh SIK BAXKIUBUU 00’ €KT
JIHTBICTUYHOTO JOCHIPKEHHS, W10 JI03BOJIA€ MIHOIIEe 3PO3yMITH MeEXaHI3MU
MDKKYJIBTYPHOT KOMYHIKAIIIi Ta >KaHPOBY CIEHU(IKY PEKIaMHOTO TUCKYPCY.

VY cydacHill TIHTBICTHUIII HITIOOHI OTOJIOMICHHS PO3MISAAIOTHCS SIK CrieUpIYHUMN
MOBJICHHEBUH JKaHp, 1[0 MOEAHYE 1HPOPMATUBHICTH 13 JIAKOHIYHICTIO, MEPEAArouu
MaKCUMyM 3MICTy 3a MIHIMYMOM JIEKCUYHUX 3aco0iB. [lompu HasiBHICTH JEAKUX
JTOCHIIKeHb, MUTAHHS CTAaTyCy, 3MICTOBOTO HANOBHEHHS Ta JIHTBOKYJIBTYPHUX
0COONMBOCTEN WITIOOHUX OrOJOLIEHbh y CYYaCHOMY YKpPaiHCbKOMY MOBO3HaBCTBI
3JIMIIAETHCS HEAOCTATHHO ONPALIbOBAHHM.

OpHi€ro 3 TOJOBHUX MPOOJEM € BU3HAYEHHS KAHPOBOI MPUPOAM MITHOOHHUX
OTrOJIOIIEHb Ta iIXHBOT'O MICIISl B CUCTEMI MOBJICHHEBHX KaHpiB. Lle 3yMOBI€HO iXHBOIO
CUHTETUYHOIO TPUPOJOI0, TIOPUIHICTIO Ta OOMEXKEHHM TEOPETUYHUM 1
TEPMIHOJIOTIYHUM BUBYEHHSM. [4]

AHani3 HUTI0OOHUX OTrOJIOIIEHb Yy MPAarMaTUYHOMY ACHEKT! J03BOJISIE BUSBUTHU
cnenu@iyHl cnocoOM MOBJIEHHEBOIO BIUIMBY Ha ajJpecara, a TaKoXK OCHOBHI
napaMeTpu KOMYHIKaTMBHOI CHUTyalllii Ta MOXJMBOCTI MOBIJIEHHEBOI Ail. OCKUIbKH
HUTIOOHI  OTOJIOIIEHHS (YHKIIOHYIOTH Yy cdepi SK 4YoJOBIUOi, TaKk 1 3KIHOYOT
KOMYHIKallil, X aHaji3 J03BOJISIE BUSIBUTU TEHJEPHI OCOOJMBOCTI Ta CTEPEOTHUIIH
MOBJICHHSI.

JocaipkeHHs: NUTIOOHUX OTOJIONIEHb Ha MaTepiali HeOIM3bKOCTIOPITHEHUX MOB
3JaTHE TPOAEMOHCTPYBAaTH OCOOJMBOCTI MEBHHUX JIHIBOKYJIBTYp. Takum 4YUHOM,
NUTIOOHE OTOJIONICHHSI 3HAXOJUTHCSI HAa MEPETUHI1 PI3HUX JIIHTBICTUYHUX HAIPSMKIB,

10 MATBEPIKYE HEOOX1THICTh MOTO TOCIIJIKEHHS 3 PI3HUX TOYOK 30DY.
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[HTerpanbpHa napaaurma 10CiiKEHHS nepeadayae BKIOYEHHS JUCKYPCUBHOTO,
MparMaTU4HOro, MOBHOTO Ta >KAaHPOBOTO AacCHEKTiB BUBYEHHS TEKCTIB IUIIOOHUX
OTrOJIOIIEHb, 10 BU3HAYAE AKTYyaJIbHICTh IAHOTO AOCIIIKEHHS.

Ha nymxy ®.C. banieBuya, MOBJIEHHEBI JKaHpPHU SIBISIIOTH COOOKO BIJTHOCHO
cTaO1IbHI TEMAaTUYH1, KOMITO3HIIHHI Ta CTUIICTUYHI THUIIN BUCJIOBJIEHD, IK1, X04a 1 HE
€ CaMUMH BUCJIOBJIICHHSIMH, CIYTYIOTh TUINOBUMH (opMaMH NJis 1HIUBITYaJbHOTO
MOBJIEHHS. Lle po3yMiHHS € KIOYOBUM Yy HOro KOHUEMNIi JIHIBICTUYHOI T€HOJIOT1].

HaykoBenp nigKkpecitoe, 1o JANHA CIIIKY€EThCS, BUKOPUCTOBYIOUM KOHKPETHI
MOBJICHHEBI XKaHPH, YacTO HE yCBIIOMIIOIOUM 11boro. HaBiTh y HalBUIBHINIINA Oeciai
MOBJICHHSI Ha0yBa€ MEBHOI KaHPOBOi POPMHU - BiJ] IAOJIOHHOI /10 THYUYKOi Ta TBOPYOI.
Ili >xaHpu 3acBOIOIOTBCS HaMH TOMIOHO 10 PiAHOT MOBH, IIE€ 0 TEOPETUUYHOTO
BUBUCHHS IT'PaMAaTHUKHU.

OCHOBHMMU 03HaKaMU MOBJICHHEBUX >kaHPiB baxTiH BBaxae:

o (hopmManbHO-KOMIO3UIIHY Ta CMHUCIIOBY LITICHICT;

e CTHJIbOBE O(POPMIICHHS;

o (piKCOBaHICTB y CBIIOMOCTI HOCIiB MOBH;

e ITIEBHUM 00CHT;

e CKCIPECIIO Ta EKCIPECUBHY 1IHTOHAIIIIO;

¢ KOHILENLIIO aJipecaTta i Hajaapecara;

e BIJNOBIJHICTh TUIOBUM T€MaM MI)KOCOOUCTICHOTO CIUIKYBaHHS. [5]

2’KanpoBa TOHaIBHICTh, € BAKJIUBOIO XaPAKTEPUCTUKOIO MOBIIEHHEBOTO >KAHPY.
Bona Bkitoyae eMOLIMHO-CTUIIBOBUI (popMaT CHNKYyBaHHS, 110 BUHHKAE B MPOIECI
B3a€MOBIUIMBY KOMYHIKAHTIB 1 BU3HA4Ya€ iXH1 IHTEHLII Ta BUOIp 3ac001B CIIJIKYBaHHS.
ToHanbpHICTH 3a0€3MeUye €HICTh IHTEPIPETAIlii Ta CIPUUHSITTS TEKCTY. [1]

Takum 4YMHOM, MOBJICHHEBI KaHPU OPraHi30BYIOTh Hallle MOBJIEHHS TIOJII0HO 70
rpaMaTUYHuX QopM, 1 iXHE ICHYBaHHS € HEOOXIJHOIO YMOBOIO [JIsi €(PEeKTUBHOTO
MOBJIEHHEBOTO CH1IKYBaHHS.

VY cyyacHOMY MOBO3HABCTB1 MOBJIEHHEBI KaHPHU KJIACU(IKYIOThCA 3a PI3HUMHU

KPUTEPISIMU: YCHI Ta MHUCEMHI, (paTU4HI Ta 1HGOPMATUBHI, KaHPU Ta XKAHPOIAH, a
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TaKoXX TMENaroriuHi, HAyKOBl, MOJITUYHI, PENIriiHI, MEIUW4Hl, MOOYyTOBI TOIIO.
JIoCNiTHUKK BUIUISIOTH €JIEMEHTapHl W KoMIUIeKcH1 >kaHpu. Tak, M. denocrok
BIZIHOCUTH /10 €JIEMEHTAPHUX >KaHPIB MPUBITAHHS, MOBIIOMJIEHHS, TTOXBAy - TOOTO
BHCJIOBJICHHSI, SIKI KOPEJIIOIOTH 13 MOBJIEHHEBUMHU akTamu. Y #oro knacudikarii
KOMIUIEKCHI JKaHPHU MPEJCTABIICH] IK MOHOJIOT1YHI Ta 1aJIOT1YH1 TUIIH TEKCTIB. [6]

T. [lImenpoBa pO3MEKOBYE MOBJIEHHEB] aHPU HA OJTHOAKTHI Ta OararoakTHi,
toni sik K. CenoB mpomnoHye iepapxiyHy MOJAENb XKaHPOBUX (POpM - BiJl CyOKaHPIB,
CIIBBIJTHOCHHX 13 OKPEMUMHU MOBJIEHHEBUMU aKTaMH, JI0 T1IIEPKAHPIB, K1 OXOTUIIOIOTh
KiJIbKa >KaHPOBUX OAUHUIIG. [7]

TakuMm 4MHOM, HAYKOBIIl IPOJOBXKYIOTH OCMHUCIIOBATH 1 pO3BUBATU IHTCHCUBHE
(hopMyBaHHS JIIHTBOTE€HOJIOTTYHUX KOHIIEMIIIN 110 3aCBIUYy€ HE3racalouuii IHTEpeC A0

BHMBYCHHA MOBJICHHEBUX )KaHpiB Y MCKax Cyd4aCHOTO MOBO3HABCTBaA.
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CHALLENGES AND PROSPECTS OF DEVELOPING ACADEMIC
WRITING IN ENGLISH FOR STUDENTS OF NON-LANGUAGE
SPECIALTIES

Academic writing is a crucial skill for success in higher education, particularly
in English-speaking contexts. However, students in non-language disciplines often face
unique challenges in developing these skills. The objective of this paper is to identify
these challenges and highlight potential strategies for overcoming them.

Many students struggle with the nuances of academic English, including
vocabulary, grammar, and structure [9]. For instance, engineering or business students
may lack the exposure to the formal tone and discipline-specific terminology required
for academic papers. Tools such as Grammarly and Hemingway Editor provide real-
time language feedback and are commonly used by students to improve clarity and
correctness in writing [6, 7].

Different academic fields have distinct writing conventions, which can confuse
students unfamiliar with their discipline’s expectations [15]. For example, while lab
reports in biology emphasize brevity and passive voice, essays in sociology favor
argumentation and critical discussion. Resources like The University of Manchester’s
Academic Phrasebank provide discipline-specific language patterns, helping students
adapt their writing accordingly [17].

Balancing content mastery and writing skills can overwhelm students, leading
to a decline in writing quality [5]. In STEM programs, students often prioritize
technical knowledge over writing clarity. A study from MIT OpenCourseWare
demonstrated that integrating writing assignments into core courses, such as
thermodynamics or computer science, can help students develop writing skills without

sacrificing content knowledge [11].
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Students in non-language programs typically receive minimal formal instruction
in writing. For instance, in a survey of business undergraduates in Eastern Europe, over
60% reported never having received academic writing instruction in English [13].
Universities can address this by providing access to writing centers or offering short
modules through platforms like FutureLearn and edX, which provide free writing
courses for STEM and business students [3, 4].

Embedding academic writing components into existing courses helps students
practice writing in a meaningful context [10]. For example, The University of Hong
Kong’s “Writing Across the Curriculum” initiative has successfully introduced writing
activities in non-language subjects such as economics and public health [§].

Collaborative writing and peer feedback are essential strategies for academic
growth. Online platforms such as Google Docs and Peergrade enable real-time
collaboration and structured peer review, which enhances critical thinking and self-
assessment [1]. A case study from the University of British Columbia demonstrated a
30% improvement in writing quality among engineering students who used peer review
tools in capstone projects [16].

Digital platforms such as Purdue OWL offer extensive guidance on citation
styles, grammar, and writing structure, especially beneficial to students without direct
access to writing support [14]. Al-driven platforms like Write & Improve by
Cambridge English provide feedback based on CEFR levels, helping non-native
English speakers track progress over time [2].

Educators in non-language disciplines may lack the training to support students'
academic writing. Institutions like The WAC Clearinghouse (Writing Across the
Curriculum) offer open-access resources and professional development materials for
instructors seeking to integrate writing into subject-specific teaching [18].

In conclusion, the development of academic writing skills in English for students
of non-language specialties is fraught with challenges but also presents numerous
opportunities for growth and improvement. By adopting integrated teaching strategies,

leveraging technology, and fostering a supportive learning environment, educational
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institutions can significantly enhance students' writing competencies and academic

SUCCESS.
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CROSS-CULTURAL COMMUNICATIONS AND HUMANITIES IN
THE INFORMATION REVOLUTION ERA

The information revolution has significantly transformed the way cultures
interact and communicate, making cross-cultural communication more crucial than
ever. This paper explores the intersection of cross-cultural communication and
humanities in the era of rapid technological advancement, analyzing how digital
platforms have reshaped cultural exchanges, understanding, and expression.

Cross-cultural communication refers to the interaction between individuals from
different cultural backgrounds. In the context of the information revolution,
technological advancements such as the internet, social media, and mobile
communication have facilitated unprecedented levels of interaction across diverse
cultures. This section discusses the key elements that define -cross-cultural
communication today.

Digital tools have enabled instantaneous communication, breaking geographical
barriers and allowing for real-time dialogue among disparate cultural groups. Platforms
such as Zoom, Microsoft Teams, and Slack have become essential in fostering
understanding and collaboration [13].

Moreover, platforms like InterNations connect expatriates and locals in cities
around the world, facilitating cultural exchange through networking events and online
communities [7].

Despite the benefits, technology can also exacerbate cultural misunderstandings.
For example, research by the Pew Research Center shows that misinterpretations in
digital communication often arise from differences in humor, politeness norms, and

body language representation through emojis [9].
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A practical case is the use of the “thumbs up” emoji &, which can be seen as

positive in Western cultures but interpreted as offensive in some Middle Eastern and
West African contexts [5].

The internet has allowed for the proliferation of various cultural identities,
enabling individuals to express themselves and their heritage on global platforms.
Initiatives like #BlackLivesMatter not only highlight racial injustice but also promote
African American culture, history, and identity on a global scale through digital
storytelling [3].

Conversely, controversies such as the debate around “cultural appropriation” in
fashion, where brands like Gucci and Victoria’s Secret have been criticized for
misusing cultural symbols, demonstrate the fine line between appreciation and
appropriation [10].

The humanities encompass disciplines that study human society and culture,
including literature, philosophy, history, and the arts. They play a crucial role in
understanding and enhancing cross-cultural communication in several ways:

Humanities education fosters cultural literacy, equipping individuals with the
knowledge and skills to navigate complex cultural landscapes. For example, platforms
like Coursera offer courses such as “Intercultural Communication” from the University
of California, Irvine, which enhance cultural understanding [4].

The study of humanities encourages critical thinking, enabling individuals to
analyze and interpret cultural texts and media critically. Tools like Media Bias/Fact
Check assist individuals in evaluating the cultural biases present in news sources and
digital content [8].

The humanities also emphasize ethics in communication. Initiatives such as Stop
AAPI Hate, created in reaction to growing anti-Asian attitudes during the COVID-19
pandemic, highlight the moral duty of digital users to interact respectfully with people
from diverse cultures [11].

The Arab Spring is a notable example of how social media can facilitate cross-

cultural communication and mobilization. Platforms like Twitter and Facebook were

390



1V Bceykpaincoka Inmepnem-xonghepenuyia cmyoenmis ma monooux 4eHux

«Science and innovations in the 21st century»

pivotal in organizing protests and disseminating information across national and
cultural boundaries [6].

Digital platforms like Bandcamp and Behance allow artists from diverse cultural
backgrounds to showcase and sell their work globally. However, controversies around
Al-generated art and questions of ownership highlight new challenges regarding
cultural representation and intellectual property [12].

In conclusion, the information revolution has transformed cross-cultural
communication, making it more accessible while also presenting challenges that
require careful navigation. The humanities provide essential insights that can enhance
understanding and foster more respectful and effective cultural exchanges. As we
continue to engage in a digitally connected world, the integration of cross-cultural
communication and humanities will be vital in promoting a more inclusive and

understanding global society.
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COMMUNICATION AS A CRUCIAL TRANSFERABLE SKILL FOR
GLOBAL COMMUNITIES

Communication is considered to be a crucial skill that helps to be successful in
various areas. Undoubtedly, thanks to the common ground, people from ancient times
managed to build cities, castles and other sites, developed in a lot of sciences and
evolved gaining experience while connecting with other people throughout their life.
To put it another way, a lot of people from different parts of the earth know how to talk
to each other and use this skill on a daily basis. But quite often humans are annoyed
and vexed so that they do not get the desired result from the conversation. The aim of
this research is to highlight the key points that can help improve communication skills
due to their significance to human progress.

According to C. Headlee [2], first of all, you need to listen more than you speak.
The partner appreciates when you may listen carefully and not interrupt him or her.
This point can show that you are a tolerator and cherish the opinion of the interlocutor.
Also, you need to be engaged and interested in his or her speech. It is really critical for
the speaker, e.g. you may ask him or her questions that can show your involvement.

Another crucial dimension is not to pontificate [2]. There are a lot of situations
when people start sharing unnecessary information which is not relevant to the case,
then the conversation can become boring for the listener. Therefore, we have to try to
communicate in essence and stick to the point. Our speech should be succinct so as not
to take up much time from the interlocutor.

The next aspect is “stay out of the weeds” [2]. You need to recognize that
frequently people do not care about the details, so it is necessary to leave them out. It

is equally important to incorporate that all experiences are individual. For instance, if
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they are talking about having lost a family member, it is worth avoiding talking about
the time you lost a family member. You must realize that it is not the same. At this
moment, the person is opening his or her mind to share their stories or something else.
It is not about you — it is about your partner.

Indeed, all the dimensions that have already been mentioned foster achieving
success in communication. Meanwhile, there is one more crucial aspect which is
critical for effective communication — trust. Trust is a fundamental force that helps
hold society together. Every form of social interaction, whether implicit or explicit,
involves trust to some extent. By its nature, trust is an emergent property, meaning it
arises from interactions between two or more parties: the one who trusts and the one
being trusted. Often, this relationship is mutual [3, 5]. According to Frei F. and Morriss
A., 1t consists of three main components, namely authenticity, logic and empathy,
making up the Trust Triangle [1].

As to authenticity, it is a truly crucial factor of trust. Admittedly, people often
pretend to be different in order to make a cool impression. They dissemble to be
ambitious, insightful, eloquent and generally successful. People like to exaggerate to
create a false but at the same time flawless impression of them. On the one hand, it can
bring success in the short term. On the other hand, you have to lie and hide yourself
behind a mask, and this can have harmful consequences in the long run, because when
a person hides something, their mental health deteriorates as he or she is very nervous
and anxious. It is suggested that people should be genuine and transparent in
conversations. Surely, it demonstrates the confidence of the interlocutor.

The next point is logic, and it is about having a clear, sound, and transparent
thinking process. People are more likely to trust someone when they understand the
reasoning behind their decisions and actions. If there is a lack of clarity or if the logic
seems faulty, trust can be undermined. Building trust is necessary to being
straightforward, backing up arguments with evidence, and ensuring that others can

easily follow the logic.
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The last component of the Trust Triangle i1s empathy. It is crucial for building
trust because it demonstrates genuine concern for the needs and feelings of others. To
put it in a nutshell, you need to use your emotional intelligence. First of all, it is a very
essential skill for effective communication. Nowadays, knowledge alone is not enough,
you should be able to empathize or share the joy with the partner in order to build up a
great relationship. Also, you need to give others your undivided attention, be present
in the conversation and acknowledge their points of view. This approach makes people
feel valued, builds trust, and shows that their experiences and problems are of a great
importance to us.

To sum up, being a good communicator involves more than just speaking clearly
as it requires active listening, engagement, and genuine respect for the other person’s
perspective. By avoiding unnecessary details and staying concise we make interactions
meaningful and effective. Trust plays a very important role that can be divided into
three dimensions: authenticity, logic and empathy. When we show our real selves,
communicate logically, and connect empathetically, we foster a sense of understanding
and respect. This approach not only enhances communication, but also builds lasting
relationships based on trust and respect. Anyway, we need to take into account that all
people are different and their communication skills can be different from ours.
Sometimes we can face some barriers in communication [3], but if we incorporate all

the above-mentioned tips, we could turn communication round.
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TaBpilicbKUi IepKABHUM arpOTEXHOIOTTUHUI
yHiBepcuteT imeH1 [Imutrpa MoTtopHoro

HaykoBuii kepiBauk: Phd, nea.nayx, nouent HI.JLI.

KOMYHIKAILIS SIK ITPOIIEC: OB’€JHAHHS PI3BHUX ACIIEKTIB
B3AEMO/III

ChnuikyBaHHA - 1€ CKJIAAHMI 1 OararorpaHHUN MpOLIEC BCTAHOBIEHHS Ta
PO3BUTKY KOHTAKTIB MIX JIIOIbMHU, OOYMOBJIEHUN MOTPEOOIO Yy CIUIbHIN MISUIBHOCTI.
Bin oxommoe oOMiH iH(popmaliero, popMyBaHHSI CIUIBHOI CTparerii B3aeMojli, a
TAKOX COPUUHATTS Ta PO3YMIHHS 1HIIOT OCOOH.

[Icuxonoriuna Hayka Oa3yeTbcsi Ha MNPUHLUII HEPO3PUBHOI  €IHOCTI
CHIJIKYBaHHS Ta MJISJBHOCTI. Y TMpoIleci CHUIKYBaHHS TMCUXOJIOTIS BHUJIUISE Taki
aCIMEeKTH: KOMYHIKaTUBHUH, IHTEPAKTUBHUMN, IEPLUENTUBHUN, (PaTHUHUIA.

KoMyHIKaTUBHMI1 aCTIEKT CIJIKYBAHHS CTOCY€EThCS CIeU(IKH 1HPOPMALIHHOTO
OOMIHY MDX JIOIbMH SIK aKTUBHUMHU CyO’€KTaMH, 3 ypaxXyBaHHSIM iXHIX B3a€MHH,
YCTAHOBOK, LiJied Ta HaMmipiB. lle mpu3BonuTh He nuie g0 nepenadi iHGopmarlii
(mpstiMOi1 Ta 3BOPOTHOI), aje MW /10 YTOUYHEHHS Ta 30aradeHHs 3HaHb, BIOMOCTEH 1
IYMOK, IKUMU OOMIHIOIOTHCSI JIFOJIH.

3aco0amMu KOMYHIKaTUBHOTO MIPOIIECY € Pi3H1 3HAKOBI CUCTEMHU, MEPEYCIM MOBA,
a TaKOXX ONTHKO-KIHeTHMYHA CHCTeMa 3HakKiB (JKeCTH, MiMiKa, TaHTOMIMIKa), mapa- Ta
eKCTPaJIIHIBICTUYHI cUCTeMHU (1HTOHAIlIs, HEMOBHI BCTaBKA B MOBY, HANpUKIaj,
nays3u), CUCTEMa Oprasizailii IpocTOopy Ta 4Yacy KOMYHIKallli, a TakoX CHCTeMa
“KOHTAKTy O4ynMa’ .

BaxnuBoI0 XapaKTEpUCTUKOIO KOMYHIKaTHBHOIO MPOLECY € MparHeHHs HOro
YYAaCHMKIB BIUIMHYTH OAVH Ha OJTHOTO, HAa IOBE/IIHKY 1HIIO1 0CO0H, 3a0€311E€YUTH CBOIO
171ealbHy MPECTABICHICTD, a JJIS 1HIIOTO - MepcoHani3amnio. Heo0XinHow yMOBOIO
IbOTO € HE JIUIIEe BUKOPUCTAHHS CIIJILHOI MOBH, ajie¢ i OJJTHAKOBE PO3YMIHHS CUTYyallil

CHUJIKYBaHHS.
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[HTepakTUBHA CKJIaJl0Ba CIUIKYBAaHHS MOJISITa€ B pO3poOIli 3arajabHO1 CTparerii
B3aeMO/Iii. 3T1THO 3 IHTEPAKIIOHICTUYHUM MI1AX0A0M, JOCTITHUKYA BUBYAIIM 3/IaTHICTh
JIOAWHU JI0 CHIJIKYBAaHHS 4epe3 MpU3My ii «CTUIHLOBOI» B3a€EMOII 3 HABKOJHUIIHIM
CEepelOBUIIEM:  IHJMBIAyaJdbHUH  KOMYHIKAaTUBHMI  CTWJIb  SIK  CYKYIHICTh
MICUXOJIOTTYHUX MPUMOMIB 1 METOIB JIISUIbHOCTI, SIKI BU3HAYAIOTh CIIOCOOU (MO3UIIiT) 1
e(heKTUBHICTh THOCTHUYHOI Ta IHTEPAKTUBHOI yacTuH cuiikyBanHs (O. . Anngpoc, O.
B. Besrina, €. [. Mactsinickep, B. M. Kyninuna, B. C. Mepin, JI. O. FOxaninosa, T.
Onmnoprt Ta 1H.), @ TaKOXK y KOHTEKCT1 TpaHcakiiiHoro ananizy (E. bepn, T. Xappic).
BuokpeMooTbCs pi3HI TUIMK B3a€EMOAIT MDK JIOABMH, 30KpeMa Koomeparis 1
KOHKypeHIist. OHak a0CTpaKTHE TPAKTYBAHHS IIUX THUIIIB SIK «3TOJIM» YU «KOHQIIIKTY»
BEJIE JI0 CIIPOIIEHOTO OMUCY MpoIlecy. Xoua AOCATHYTI 3HaYHI pe3yabTaTH, 30KpeMa y
BUIJISI/II TPOTHO3YBAHHSI CTpATEriii MOBENIHKUA MapTHEpA 3a JIOMOMOTOI0 E€JIEMEHTIB
MaTeMaTuyHoi Teopili irop, ¢GOpManbHICTh TaKOTO MIAXOAY Ta OOMEXEHHS
TOCIIIJIKEHHS JIUILIE B3aEMOJIIE0 IBOX OCI0 YCKIIAIHIOIOTh 3aCTOCYBaHHS LUX JTaHUX Y
pearbHOMY KHUTTI, 1€ B3aEMOJIIIOTH P13H1 Jt0Au. JIJisl ICUXOJIOT1i BIACTUBUH JEeTaIbHUI
aHaji3 pI3HUX THUIIIB B3a€EMOJI, IO PO3MIAJAOTHCSA SK CIHOCOOM 00’ €qHAHHS
IHAUBITYAJIbHUX 3yCHIIb Y KOHKPETHUX (hOpMax CHIIBHOT AISUIBHOCTI.

[lepuentrBHa CTOpOHAa CHUIKYBaHHS BKJIIOYa€e Mpolec (opMyBaHHS 00pasy
THIIOT JIFOJIMHU Yepe3 «UUTAHH» 11 (PI3UUHUX XapaKTEPUCTHK, 1110 JO3BOJISIE 3pO3YMITH
0CcOONMMBOCTI 1i MCUXIKKM Ta NMOBeAIHKM. OCHOBHMMHU MEXaHI3MaMU MI3HAHHS 1HIIOI
ocobu € inentudikamia (ynomgiOHeHHs) 1 pediekcis (yCBIIOMIIEHHS TOTO, K IHIII
CIpUNMalOTh Cy0’€KTa TMi3HAHHS). Y MPOLECi MIXKOCOOUCTICHOTO CHPUHHATTA W
MI3HAHHS MOXXHA BUAUIMTH HU3KY MEPLENTUBHUX (PEHOMEHIB, 30KpeMa: a) «edeKT»
MEePBUHHOCTI, 0) «edexT» HOBU3HHU, B) «e(eKT» opeony. BaxiuBy poiib Takox
BIIIrpalOTh CTEPEOTHUITI3AIIIS Ta Kay3alibHa aTpuOyIIis.

Po3ymiHHST 1uX MeXaHI3MIB [I03BOJIIE BHUSIBUTH TICHUXOJOTIUHHI 3MICT
B3a€EMOPO3YMIHHS, fKE JOCSTa€ThCA B TMPOLECI CHUIKYBaHHSA. 3B’A30K MIX
CHIJKYBaHHSIM 1 NMEBHUM THUIIOM BIJHOCHH MDK JIOABMHU TaKOX MPOSIBISETHCS B

EeMOIIAHIN perynsiii MepuenTUBHOTO MpoIlecy, 30KpeMa y (eHOMEHaxX aTpakilii Ta
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TsOKIHHA. KOoMIUIEKCHMI aHaili3 CHUIKYBAaHHs, MOrO acnekTiB Ta (PyHKLIM B iXHIH
€HOCTI € BaXXJIMBOIO YMOBOIO JJisi ONTHUMI3AIlli CHIIBLHOI AiSUTBHOCTI JIFOEH 1 IXHIX
B3aeMUH. OHIEI0 3 OCHOBHUX 3aBJJaHb IICUXOJIOTIi € pO3p00Ka METOIB KOPUTYBaHHS
Ta ONTUMI3alli CHUIKYBaHHS, PO3BUTKY KOMYHIKATUBHUX HaBUYOK, OCOOJIHMBO Y
HaBYaJLHOMY KOHTEKCTI, 1110 HaOyBalOTh 3HAYEHHS SIK (hopMa KyJIbTypH JJisl JTIOMEH,
npodeciiiHo TOB’sA3aHUX 31 CHUIKYBaHHSIM (KEpIBHUKIB, BHKJIAJauiB, MEIUYHUX
MPaIiBHUKIB TOIIIO).

dartuyHa cTOpoHAa KOMYHiKamii (Bin jnar. fatuus - mypHuUii) € 0COOIHUBOIO 1
30Cepe/’)keHa Ha BUKOPUCTAHHI KOMYHIKalIHUX 3aC001B BUKIIOYHO JJI MIATPUMKH
npollecy CrnuiKyBaHHA. Taka ¢opma CHUIKYBaHHSI € MO30aBJIICHOIO 3MICTY 1 Haraaye
0e3rmy3al Oanmauku: JIOJU OOMIHIOIOTHCS O€3CEHCHUMHU (ppa3amMu, HICEHITHUISIMH,
MPOCTO BEAYTh PO3MOBH PO HEBAXKJIMBI Ta HECEPHO3HI peyl.

Cepen MeTOIiB HAaBYAaHHS MMCTELTBY CIUIKYBaHHS BaXJIMBY pPOJb BIIICpae
COI[IaJIbHO-TICUXOJIOTIYHUM TPEHIHT, SIKUW mependadae OCBOEHHS PIZHUX (HoOpM
CIIJIKYBaHHS Yepe3 BUPIIICHHS CIIeIialbHO PO3pOOICHUX 3aB/IaHb.

CrinkyBaHHS € CKJIaAHUM 1 OaraTOrpaHHUM MPOIIECOM, IO BKJIIOYa€E OOMIH
iH(popMali€ro, B3aEMOJII0 Ta CHPUUHSITTS I1HIIUX JIIOEH. YCIIIIIHE CHUIKYBaHHS
noTpedye 1HTerpaili pi3HUX aCIEKTIB, TAKUX SK KOMYHIKaTUBHUM, 1IHTEPaKTUBHHUIA,
MEepUENTUBHUNA Ta (aTUYHUN, a TAKOXK PO3YMIHHS TCUXOJOTIYHHUX MEXaHI3MIB, SKi
BU3HAUYAlOTh B3a€MOPO3yMiHHA. llcuxonoris CHUIKyBaHHS CHpHUSi€ ONTHMI3aLli
B3a€MO/I11 M1XK JIFOIbMH Ta PO3BUTKY KOMYHIKaTUBHUX HABUYOK, IO € BAKJIUBUMU JJIS

e(heKxTUBHOI criBMpalli B pi3HUX cepax MisuIbHOCTI.
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