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SNOW LOADING IN CONSTRUCTION
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Abstract. In the conditions of Ukraine, especially in the northern, western and
mountainous regions, snowfall can create a significant additional load on load-bearing
structures. Ignoring the snow load or its incorrect calculation can lead to overloading
of floors, destruction of roofs and even to emergency situations.

Keywords: snow load, normative load, shape factor, roof, DBN, Eurocode,
structures, calculation, reliability.

Introduction. Snow loads are among the main natural and climatic influences
that significantly determine the strength, stability and operational reliability of
buildings and structures, especially covering structures. Their action is characterized
by duration, the possibility of uneven distribution and significant load values.

Purpose and objectives of the research: to investigate the impact of snow loads
on buildings and structures taking into account modern regulatory requirements,
climatic conditions and design solutions. To assess the influence of the geometry and
shape of buildings (roof slope, height, aerodynamic shape) on the magnitude and
distribution of snow loads. To analyze the uneven distribution of loads and their
influence on the stress-strain state of structures.

Research. Snow load is one of the most important types of climatic influences
that must be taken into account when designing buildings and structures.

Features of the influence of snow loads:

— uneven distribution of snow due to wind or architectural features (parapets, ledges);

— accumulation of snow in depressions, behind ledges, near walls;

— redistribution of load during snow melting or formation of ice crusts.

Precautions and design solutions:

— use of smooth surfaces for snow sliding;

— installation of snow retainers, gutters;

— regular cleaning of the roof from excess snow;
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— structural reinforcement of load-bearing elements in places of possible snow
accumulation.

Snow load is the pressure exerted on horizontal or inclined surfaces of buildings
by the mass of snow accumulating on them in the winter.

The standard snow load is determined according to the data of climatic regions
given in the building codes (DBN V.1.2-2:2006 or Eurocode EN 1991-1-3).

The territory of Ukraine is divided into six snow regions. For each region, a
standard value of the load on the horizontal surface is set - Sy, kPa.

Region Standard load So, kPa Examples of regions
I 0,8 Southern regions, Crimea
11 1,0 Central Ukraine
111 1,2 Kyiv, Cherkasy
v 1,6 Northern regions
\Y 2,0 Carpathians, northeast
VI 2,4 and above High-mountainous regions of the Carpathians

The main formula for determining the calculated snow load:
S=11-So-Ce-Ce-Yr
where:
S - calculated load on the coating, kPa;
u - coating shape coefficient;
Sy - standard snow load for the region, kPa;
c. - wind impact coefficient;
ct - coefficient of thermal conditions of the building;
vs - reliability coefficient under load (according to the standards, usually 1.4).
The shape coefficient of the roof p depends on the roof slope:

Cover type Roof slope, ° Cover shape coefficient p
Flat roof 0-5° 1,0
Sloped roofs 5-30° 0,8-1,0
Sloped roofs 30-60° 0,4-0,8
More than 60° — 0 (snow does not linger)

Snow load occurs as a result of the accumulation of snow mass on horizontal and
sloping roof surfaces. Its magnitude depends on:

— climatic region of construction;

— altitude of the terrain above sea level;

— shape and slope of the roof;

— influence of wind and temperature conditions.

Snow loads on the supporting structures of the roofs cause:

— increased bending moments in beams, purlins and trusses;

10
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— 1increased forces in connection nodes;

— deflections and loss of rigidity of the roof elements.

If the calculated values are exceeded, plastic deformation or destruction of the
supporting structures is possible.

Uneven accumulation of snow is especially dangerous, which occurs:

— near parapets, lanterns and height differences;

— on roofs of complex shape;

— 1in areas of snow drifts under the influence of wind.

Such local overloads often cause accidents even in the absence of extreme
snowfalls.

Snow load also affects:

— drainage systems;

— roofing and thermal insulation;

— skylights and anti-aircraft windows.

Excessive snow mass can lead to their damage, deformation or complete loss of
operability.

Prolonged action of snow load affects operational reliability and contributes to:

— accumulation of residual deformations;

— appearance of cracks in structures;

— reduction in the durability of materials.

Insufficient control may lead to sudden progressive destruction of coatings.

Snow load often acts in combination with wind and temperature effects, which:

— changes the nature of snow distribution;

— creates additional stresses;

— forms the most unfavorable design combinations of loads.

To reduce the negative impact of snow loads, the following are used:

— rational roof shapes and optimal slope angles;

— increasing the bearing capacity and rigidity of coating elements;

— effective drainage systems;

— regular operational control and cleaning of roofs.

Research results and their discussion.

Snow loads are the determining climatic influences that significantly affect the
reliability, safety and durability of buildings and structures, especially coatings,
facades and high-rise structures. The magnitude and nature of the action of snow loads
depend on a complex of factors, among which the leading role is played by the climatic
conditions of the construction area, the height of the structure, the geometry of the roof,
the aerodynamic properties of the building and the roughness of the surrounding
terrain. Uneven accumulation of snow can lead to local overloads of structural
elements, which requires increased attention when designing and checking limit states.
The research results confirm the feasibility of improving approaches to calculation and
design taking into account modern climate changes, which will contribute to increasing

11
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the safety and economic efficiency of buildings and structures. The normative
calculation methods set out in the DBN and Eurocodes provide the necessary level of
structural reliability, but require careful application taking into account specific
operating conditions and possible uneven distribution of loads. Rational design
solutions (optimal roof shape, effective connection systems, reliable fastening of roof
and facade elements) allow to significantly reduce the negative impact of climatic
loads. Regular technical control and timely operational assessment of the condition of
roofs and load-bearing structures is a necessary condition for preventing emergency
situations during periods of extreme weather conditions.

Conclusions.

Snow loads have a significant impact on buildings and structures, determining the
operational safety, reliability and durability of structures. Their correct accounting at
the design stage and during operation is a necessary condition for preventing
emergency situations.

References
1. DBN V.1.2-2:2006 “Loads and influences”.
2. EN 1991-1-3:2003 “Eurocode 1. Actions on structures — Part 1-3: Snow loads™.
3. Telichenko V.I. Building Climatology. — Kyiv: KNUBA, 2018.
4. Kravchuk O.M. Mechanics of Building Structures. — Lviv: Lviv Polytechnic
National University, 2020.
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Section: Automation and Robotics

DESIGN AND IMPLEMENTATION OF AN AUTOMATED
HIGH-PRECISION SYSTEM FOR THERMAL
CONDUCTIVITY MEASUREMENT OF SOLID

MATERIALS

Tsvihun Thor

PhD Student

Department of Automation

Lviv Polytechnic National University, Ukraine

The accurate characterization of thermophysical properties is critical for the
advancement of energy-efficient construction materials. This paper presents the design
of a fully automated measurement system based on the Guarded Hot Plate (GHP)
method, complying with ISO 8302 standards. The system utilizes a Siemens Simatic
S7-1200 PLC to control the thermal process and acquire data. By implementing a PID
control algorithm and automated stability criteria, the system minimizes human error
and ensures high measurement repeatability.

The global focus on energy efficiency has increased the demand for insulation
materials with precise thermal characteristics. Thermal conductivity ($\lambda$) is the
primary parameter determining a material's insulating capability. Traditional
measurement methods, such as the manual steady-state approach, often suffer from
operational latency and stochastic errors caused by fluctuations in ambient temperature
or inconsistent manual data logging. Furthermore, maintaining a strict isothermal state
for prolonged periods is challenging for human operators. To address these issues, this
study proposes a fully automated solution based on industrial automation components,
specifically the Siemens Simatic S7-1200 Programmable Logic Controller (PLC). The
objective is to develop a cost-effective, robust system capable of high-precision
thermal control and automated data processing.

The measurement principle is based on the steady-state method, specifically the
Guarded Hot Plate (GHP) technique, which is considered the standard method for solid
materials [1]. The fundamental principle relies on Fourier’s Law of heat conduction.
For a one-dimensional heat flow through a flat specimen, the thermal conductivity is
calculated as:

_ Qxd

 AXAT @

Where:
e Q is the heat flux (W) generated by the heating element;
e d is the thickness of the specimen (m);

13
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e A is the metering area of the specimen (m?);

e AT is the temperature difference across the specimen (Thot - Teold)-

The accuracy of the result depends heavily on the stability of Q and the precise
measurement of AT. Therefore, the control system must ensure that the heat input is
constant and that steady-state conditions are strictly met before data acquisition occurs.

The automated system is built around a modular industrial architecture. The core
controller is the Siemens Simatic S7-1200 (CPU 1214C). This PLC was selected over
standard microcontrollers (e.g., Arduino or ESP32) due to its industrial-grade
electromagnetic compatibility (EMC), high-speed processing, and integrated
PROFINET interface [3].

The hardware configuration consists of three main subsystems:

Thermal Sensing Unit: To measure the temperature gradient, high-precision
Platinum Resistance Temperature Detectors (RTD), specifically PT100 sensors (Class
A), are employed. These sensors are connected to the PLC via the SM 1231 RTD
analog input module. This module provides a 16-bit resolution, allowing the system to
detect temperature changes as small as 0.1°C, which is crucial for calculating accurate
AT values.

Actuation Unit: The heating element (a resistive heater) is controlled via a Solid-
State Relay (SSR). The PLC utilizes one of its high-speed digital outputs to generate a
Pulse Width Modulation (PWM) signal.

Human-Machine Interface (HMI): A KTP400 Basic panel is integrated to serve
as the user interface. It allows the operator to input parameters (e.g., setpoint
temperature, sample thickness) and visualize real-time temperature trends [3].

The design and implementation of this automated system demonstrate a
significant improvement over manual measurement setups. The use of the Siemens S7-
1200 PLC ensures precise thermal management and eliminates operator bias.
Preliminary tests indicate that the automated PID control reduces the time required to
reach a steady state compared to manual voltage regulation.

Future work will focus on the metrological validation of the system using
reference materials (e.g., Pyrex glass or specific polymers) to determine the
measurement uncertainty budget. The proposed architecture provides a scalable
foundation for academic research and industrial quality control laboratories.

References
1. ISO 8302:1991. Thermal insulation — Determination of steady-state thermal
resistance and related properties — Guarded hot plate apparatus. International

Organization for Standardization.

2. Incropera, F. P., DeWitt, D. P., Bergman, T. L., & Lavine, A. S. (2017).
Fundamentals of Heat and Mass Transfer (8th ed.). Wiley.

3. Berger, H. (2013). Automating with SIMATIC S7-1200: Configuring,
Programming and Testing with STEP 7 Basic. Publicis Publishing.

14



Proceedings of the 7™ International Scientific and Practical Conference
"Modern Perspectives on Global Scientific Solutions"

Ak EUROPEAN OPEN January 26-28, 2026
SCIENCE SPACE Bergen, Norway
it

DOI 10.70286/EOSS-26.01.2026.001.15-23

TRIM, LINEARIZATION AND PID CONTROLLER
DESIGN FOR A MULTI-PURPOSE FIXED-WING
AIRCRAFT

Mehmet Karahan

Assistant Professor
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Abstract. Fixed-wing unmanned aerial vehicles (UAVs) can be used for
numerous civilian purposes such as passenger transport, cargo transport, crop dusting,
forest fire fighting, and aerial photography. This research presents the trim,
linearization, and proportional integral derivative (PID) controller design of a fixed-
wing aircraft. Modeling and simulation studies were carried out using
MATLAB/Simulink. The created model takes elevator, aileron, rudder, and throttle as
input and produces angles, angular rates, and position as output. The analyzed
simulation studies confirm the success of the modeling and controller design.

Keywords: Trim, Elevator, Aileron, Rudder, Throttle, PID Control, Fixed-Wing
Aircraft

Introduction. The first airplanes invented were fixed-wing aircraft [1]. Fixed-
wing aircraft are used for both civilian and defense purposes. Fixed-wing aircraft have
been produced for nearly 150 years [2]. During this time, their areas of use have
increased. Passenger transport, cargo transport, crop dusting, forest fire fighting, aerial
photography, and aerobatics are some of the civilian applications of fixed-wing aircraft
[3].

The de Havilland Beaver is a fixed-wing aircraft that can be used for purposes
such as firefighting, spraying, and passenger transport. Its ability to take on water from
the sea and take off from the sea gives it a significant advantage in firefighting
operations [4].

In this study, the modeling, trim, linearization, and PID controller design of the
de Havilland Beaver fixed-wing aircraft were carried out in the MATLAB Simulink
environment. First, the mathematical equations for the aircraft were provided. Then,
modeling was performed using MATLAB Simulink software based on these equations.
Using this model, simulations of the aircraft's angles, angular velocities, and position
were carried out. Subsequently, this aircraft model was linearized and controlled with
a PID controller, and its unit step response was analyzed.

Modeling of the Aircraft. This section explains the equations of motion of the de
Havilland Beaver fixed-wing aircraft. Then, the Simulink model of the aircraft is given.
Figure 1 shows the axes along which the de Havilland Beaver model moves and its
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angles of rotation [5]. The fixed-wing aircraft is modeled as a rigid body with a constant
mass.

Y-AMS

Z-AXIS
{BO0DY)

Figure 1: de Havilland Beaver rotation angles and axes
The rotation between the wind axis and the body axis speeds is given in equation

(1) [6].
u cosacosf3
[V]:[ sinf3 ] (1)
w.

sinacosf
The reverse transformation equation is given in equation (2).

V= \/u2+v2+w2

o= tan_l% (2)
B=tan ! ———
vu? + w?

By taking the derivative of equation (2), the resulting system consisting of three
ordinary differential equations can be found to provide analytical explanations for V,
a, and . By taking the derivative of the angle of attack a, equation (3) can be obtained.

. uw-wu
o = L 3)
u“+w
If u and w in equation (1) are substituted into equation (3) and rearranged,

equation (4) is obtained.

. wcosa—usinu
- Vcosf3 (4)
The relationships between axial acceleration, gravitational acceleration and
angular velocities in the body's reference frame can be given in equation (5) [7].
u=rv—qw — g,sinf + Fy
vV = —r + pw — gosingcosd + F (5)
W = (q — pv + gocos@cosb + F,
Equation (6) gives relationships between the normal acceleration n, and the
command actions for the de Havilland Beaver aircratft.

F; 1
n, = E = EpVZ(CZO + Cz,aa + Cz,a3a + CZ,q%-l_ CZ,5e86 + CZ,SeBZSeBZ) (6)
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Thus, considering equation (5), equation (6) could be rewritten as in equation (7).
. (qQu—pv + gpcos@cosO + ny)cosa) (rv—qw— gysind + n,)sina)
a= - (7)
Vcosf Vcosf
Next, substituting equation (1), we can get the latest expression for the angle of

attack ordinary differential equation (ODE).

a= Vciss {[V(qcosacosf — psinf}) + n, + gycos@cosB]cosa — [V(rsinf} —

gsinacosf) — gosind + ny|sina} (8)
Simulations. This section presents the Simulink model of the de Havilland
Beaver aircraft and simulations related to this model. Simulations of rotational rates p,
g, and r are provided. Simulations of rotation angles phi, theta, and psi are presented.
Simulations of the aircraft's movements along the x, y, and h (height) axes are shown.
Simulations of the angle of attack (o) and bank angle () are given. Finally, the step
response of the linearized aircraft model is presented. Simulink model of the De
Havilland Beaver aircraft is given in Figure 2.

L ACBus EnvBus

Environment

F elevator i

elevator

i P aileron

aileron Pilot »

5 ) ndder

rudder

iz [

279
<phi_theta_psi>

i,theta,ps

DeHavilland Beaver Airframe

5 b linvote
throttle STOP [
Pilot

8

xyh

Copyright 2023 The MathWorks, Inc.

Figure 2: Simulink model of the de Havilland Beaver aircraft.

Figure 3 shows the simulations of the p, g, and r angular velocity components.
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Figure 3: Simulations of the p, g, and r rates.

Figure 4 shows the simulations of the roll, pitch, and yaw angles.
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Figure 4: Simulations of the roll, pitch, and yaw angles.

Figure 5 presents the simulations of the movements in the x, y, and h axes.
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Figure 5: Simulations of the movements in the x, y, and h axes.

Figure 6 represents the simulations of the angle of attack («) and bank angle (B).
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Figure 6: Simulations of the angle of attack (o) and bank angle (B).

When simulations are analyzed, it is clear that the plane is turning as well as
descending. The controller design was implemented using Control System Designer.
The controller coefficients were adjusted using the PID Tuning graphical tuning
method. MATLAB's Graphical User Interface allows for the optimization of PID
controller coefficients [8]. Due to its simple structure and easily adjustable coefficients,
PID controllers are the most widely used type of controller in industry [9], [10]. The
block diagram created in Simulink for the linearized model is shown in Figure 7.

4.?—> C P linsys1 D

Figure 7: Simulink block scheme of the linearized model.

Y

The unit step response of this linearized model was then examined. Figure 8
shows the step response of the linearized aircraft model. When the graph is examined,
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it is observed that the linearized model successfully follows the unit step response and
does not exhibit steady-state error.
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Figure 8: Step response of the linearized aircraft model.

Conclusions. In this study, a de Havilland Beaver fixed-wing aircraft was
modeled using MATLAB Simulink. Simulations of rotational rates, rotation angles,
movements along the x, y, and h axes, angle of attack (a), and bank angle () were then
performed. Subsequently, the model was linearized to design a PID controller. A unit
step reference tracking simulation was conducted for the designed PID controller. It
was observed that the PID controller successfully tracked the unit step reference
without steady-state error.
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OCOBJUBOCTI IOKA3HUKIB KPOBI Y UOJIOBIKIB
IMOXMJIOI'O BIKY 3 'OCTPOIO TA XPOHIYHOIO
OOPMAMMU JIMPOBJACTHOI'O JEUKO3Y

Cemeniok JIo00B

3100yBayKa BUIOT OCBITU MariCTepChbKOT0 PiBHS
I'puroposa Hartausn

K.0.H., JOLIEHT

Kadenpa ¢izionorii, imyHos0r1i 1 610X1MiT

3 KypCOM LUBUIBHOTO 3aXUCTy Ta MEAUIIMHU
3anopi3bKuii HalllOHAJBLHUN YHIBEPCUTET, Y KpaiHa

Jlimpob6mactauii neitko3 (JIBJI) € onHiero 3 HaMMoOMUPEHIMX (POPM 3JT0SIKICHUX
3aXBOPIOBaHb KPOBI, SIKa XapaKTEPU3YEThCS KIOHAIBHOW mposidepaliiero Ta
MopyIIeHHAMHU audepeniianii 1iMQoiTHux KINTHH. 3a TaHuMH BCecBITHBOT Opranizartii
oxoponu 310poB’st (BOO3), usg mnarosnoriss mnociiae TMpOBIAHE MICIE cepel
reMo0J1acTO31B SIK Y TUTSAYii, Tak 1y gopocitii nomyssiiii [ 1-3]. OcobauBoi 3HaUymIoCTi
npo0OsemMa HabyBa€e y YOJIOBIKIB MOXUJIOTO BiKY, JI€ Mepedir rocTpux 1 XpoHIYHUX (Gopm
JIBJI mae Ouibll arpecHBHUM XapakTep Ta CYHPOBOKYETbCS BHUCOKHM DPIBHEM
JeTaibHOCTI [4—6]. HaykoBe 1 mpakTWdHe 3HAYEHHS JOCIHIIKCHHS 3YMOBIIOETHCS
HEOOX1/IHICTIO MOIIYKY HOBUX JIIArHOCTUYHMUX MIAXOJIIB Ta YJOCKOHAJIEHHS 1CHYIOUMX
METOJ[IB MOHITOPHHTY TeMaTOJOTIYHUX 1 OIOXIMIYHUX ITOKa3HUKIB KpOBI, IO €
KJIFOYOBHMH Yy IIPOTHO3YBaHH1 Nepediry XBopoou Ta eheKTUBHOCTI Tepartii [7-9].

Xoua HAKOMMYEHO 3HAUYHUN OOCAT JaHUX NPO MOJEKYJSApHI, KIIHIYHI Ta
imyHostoriyni acniektu JIBJI, muTaHHs reMaTonoriyHux 1 010XIMIYHUX 3MIH y KpOBI
YOJIOBIKIB MOXMJIOTO BIKY 3 pI3HUMHU (POpMaMu 3aXBOPIOBAHHS JIOCI 3aJIUIIAIOTHCS
HEJ0CTaTHhO BUBUEHUMHU. CaMe 1151 MporajinHa 1 BU3HAYAE aKTYaJIbHICTh MOAAIBIINX
JOCIIKEHb Y 3a3HaYE€HOMY HaIpsIMI.

Merta H0CIIPKEHHS — BUBYUTH I'eéMaTOJIOT19H1 Ta 010XIMIUHI TOKa3HUKH KPOB1 Y
YOJIOBIKIB MTOXUJIOTO BiKY 3 TOCTPOIO Ta XpoHiuHO0 opmamu JIBJI.

AHani3 3araTbHOKIIHIYHUX 1 010XIMIYHHMX MOKa3HUKIB KpoBi npu JIBJI mpoBoaumu
y 45 4JonoBikiB BikoM 60-69 pokiB, skux Oyyo po3noauieHo Ha 3 rpymnu (o 15 ocib y
KoXHI). ['pyna koHTposto hopmyBaacs 3 0ci0, siKi IpORIIUTA TPOPUIAKTUYHUHN OTJIS,
HE MaJli O3HAK FOCTPUX YM XPOHIYHUX 3aXBOPIOBAHb Y TEPIOA B3SATTS KPOBI, a TAKOX
reMaToJIOTTYHUX YK O10XIMIYHUX BIIXHJICHb 3a pe3yJibTaTaMH aHamiziB. [pyry rpymy
CKJIaJjalIi YOJIOBIKH, XBOP1 Ha rocTpuit Jimdpoonactauii neriko3 (I'JIBJI). Tpers rpyna
chopMoBaHa 3 0cib 3 XpoHIYHUM JIiMQoOIacTHUM Jsietiko3oM (XJIBJI).

VYcinaientu 3 JIBJI nepedyBanu Ha JlikyBaHH1 00 IUCIAHCEPHOMY CIIOCTEPEKEHHI
B OHKOTI'€MAaTOJIOTIYHUX BIUIUICHHSX JIKYBAIbHUX 3aKIQJIB M. 3alOpDXOKS MPOTATOM
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2024-2025 pokiB. JiarHo3 «mimdoOmacTHUN Jeiiko3» Ta BU3HAYEHHS (opMuU
3axBOpIOoBaHHs (rocTpa ab0 XpoHIYHA) OynM Bepu(iKOBaHI BIAMOBIAHO IO YMHHUX
KIIHIYHUX MpoToKoiiB Ta kiacudikamii BOO3 (2016 p., 3 OHOBIEHHSIMHU) Ha MiICTaBl
KOMIIJICKCHOTO OOCTEKEHHS, 10 BKJIIOYAJIO: KJIIHIYHUN aHami3 KpoBi, MOpdosorivHe,
UTOXIMIYHE Ta IMyHO()EHOTHITyBaJbHE MOCTIIKEHHS IMYHKTaTy KICTKOBOTO MO3KY,
[IUTOTCHETUYHUHN 1 MOJIEKYJISIPHO-TEHETHUHUHN aHai3 3a HEOOX1THOCTI.

Jlo kpuTepiiB BKJIFOUEHHS NMAIIEHTIB Y TOCIIHKEHHS HAJIEXKAIM: YOJIOBIYA CTaTh, BIK
60—69 pokiB, Bepudikoanuii niaruo3 ['JIBJI abo XJIBJI, HasBHICTH iHPOPMOBaHOT 3r01
Ha y4acTh y JOCIIIKEHHI Ta 00OpOoOKYy aHOHIMI30BaHMX JaHUX. KpuTepii BUKIIOUEHHS:
HasBHICTh BA&KKOI CYNyTHBOI MATONOTIT Yy CTajii JexoMrieHcarii (IyKpoBUH mialer,
HUpKOBa a00 IMEUYIHKOBAa HEJAOCTaTHICTH TOINO), IO MoOrja O CYTTEBO BIUIMHYTH Ha
O10XIMIYHI TMOKa3HUKM KpOBI; HAsBHICTh IHIIMX OHKOJIOTIYHHUX 3aXBOPIOBaHb;
MIPOBEICHHA KypCy XiMioTeparii a00 MpOMEHEBO1 Teparlii MPOTATOM OCTaHHIX 4 THKHIB
nepe 3a00poM KpoBI ISl TOCHIJKEHHS (I1[00 YHUKHYTH BIUIMBY JIIKIB Ha TTOKa3HUKH).
3a0ip BeHO3HOI KPOBI IPOBOIMBCS B CTAHIAPTHUX YMOBAX, BPaHIli, HATIIIECEPIIE.

JIJist TOCSITHEHHSI MOCTaBJIEHOT METU Ta BUPIIICHHS 3aBIaHb JOCTIIKEHHS OYB
3aCTOCOBAHUN KOMIUIEKC KIIHIKO-Ta0OpPaTOPHUX METOJIB, IO € CTaHAAPTHUMH IS
reMaToJIOTIYHOI MPaKTHKU B JIEpKAaBHHUX JIIKYBaJbHUX 3aKjiagax 1 BIAMOBIIAIOTH
Hakazam MO3 Ykpainu 1mo/10 AlarHocTuku reMooactosis [10].

[IpoOu KpoBI BUKOPUCTOBYBAIM /I BHU3HAYEHHS 3arajlbHOi KUIBKOCTI
EpPUTPOLUTIB, JICUKOLMTIB, TPOMOOLMUTIB, MIAPAXyHKY JEUKOLMTApHOI (HOPMYIIH,
piBHS TeMornobiny, kombopoBoro mokasHuka (KII), mokasHuka reMaToKpuTy,
mBuakocTi ocimanHs kpoBi (ILIOE), a Takoxx KOHIIEHTparii 3arajipbHOTO O1iJKa,
[VIFOKO3H, 3arajbHOro XxoJyiecTepuHy Ta [-minomporeiniB. CratuctuuHa oOpoOka
OTPUMAHUX pPE3yJbTaTiB BHUKOHYBAJacs OKPEMO [Jisi KOXKHOI 3 TpbOX Tpymn 3
BUKOPUCTAHHSM MapaMeTpuyHoro merojaa (t-kputepiii CThIOJIEHTa) AJI MOPIBHAHHS
CepellHIX 3HAa4eHb MDK TpylaMd XBOPHUX 1 KOHTpoyieM. PiBeHb CTaTUCTUYHOL
3HAYYIIOCTI BcTaHOBIIOBaH ipu p<0,05.

Byno BctanoBiieHo, 10 B 0Ci0 MOXWIOTo BiKy 3 rocTpoto hopmoro JIBJI 3aransHa
KUIBKICTh €PUTPOIIUTIB Y KPOB1 OyJia HUKYOKO 32 KOHTPOIIb (4,9+0,10%10'%/im) Ha 53%
(p<0,001), a mpu xpoHiuHiii (popmi 3axBoproBanHs — Ha 35% (p<0,001). B obox
BUIAJIKaX OTPUMAaH1 pe3yJIbTaTH BUXOJIAIHU 32 HUKHIO MEKY HOPMHU.

Takum uymHoM, po3BuTok JIBJI, ocob6muBo rocTpoi #oro dopmu,
CYIIPOBOJIKYETHCSI BUPAKEHOI EPUTPOIICHIEIO, IO € OCHOBHUM IaTOT€HETUYHUM
(bakTOpOM PO3BUTKY aHEMIYHOTO CHUHJIPOMY.

KoHueHTpaiis reMorsiio0iny B KpOBl BUCOKOIOCTOBIPHO 3HUKYBaIacs MOPIBHSHO
3 koHTpoJeM (143,9+1,93 r/n) Ha 38% y xBopux 3 I'JIBJI, 26% — XJIBJI, BcranoBneni
cepeaHi udpu JOCHIIKEHOT0 MOKa3HUKa B 000X I'pyIax MeHIle HopMu. Take 3HaYHe
3HIDKEHHS PIBHS Te€MOTIIO0IHY CBITYUTH MPO PO3BUTOK aHEMIi, OLIbII BUpaKeHOT U
roCTpOMY Iepediry 3aXBOPIOBAHHS.

IIpu roctpiit ¢opmi JIBJI cnocrepiranoca mninsuiueHHs KII mopiBHsSHO 3
kouTposieM (0,95+0,02) na 18% (p<0,001), ane ¥oro cepeani nudpu BXOIUIU B
pedepenTHU Alana3oH. Y XBOpHUX Ha XpOHIUHY (opMmy mnepediry 3aXBOpIOBaHHS
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cepenne 3HadueHHs KII Biamosimano HOpMI, ajie MEPEBUITYBaI0 KOHTPOJb, OJHAK IS
pI3HMIISL BUSBWIAcCS HEAOCTOBIpHOIO. OTpuMaHi pe3ysibTaTH CBIAYATH PO
HOPMOXpOMHHUI xapakrtep anemii mpu JIBJL.

VY xBopux Ha ['JIBJI ciocrepiranocs 3MeHeHHs: reMaTokputy Ha 32% (p<0,001)
NOpIBHAHO 3 KOoHTposneM (42,140,6%). Ilpu upomy cepenni nudpu mNoOKa3HUKA
BijnoBifanu Hopmi. [lpu XpoHiuHOMY TMepediry 3axBOPIOBAHHS T'€MAaTOKpUT OYB
HIOKYUM 32 KOHTposib Ha 24% (p<0,001). 3HayHe 3HUKEHHS TIE€MAaTOKPUTY
MIATBEPKYE TSHKKICTh aHEMIYHOTO CHHIPOMY Ta CBIAYUTH MPO 3MEHIIIEHHS 00’ €MHOT
YaCTKM EPUTPOLIUTIB Y KPOBI, IO MOXE OyTH MOB’S3aHO SIK 13 iX 3MEHIIEHOIO
MPOYKITIEI0, TAK 113 TEMOJITUYHUM KOMITOHEHTOM.

Takum uymHOoM, y xBopux Ha JIBJI, ocobGnmBO mpu rocTpiil #oro ¢opmi,
BUSBIISIIOTBCS ~ BHPAXEHI TMOPYLICHHS EpUTPOIUTAPHOTO POCTKAa KpOBi, IO
MPOSIBIISIIOTHECA €PUTPOIICHIEI0, TIMOTeMOTTIO0THEMIEI0 Ta 3HMKEHHSIM TeéMaTOKPUTY,
110 00YMOBJIIO€ KIIIHIYHY KAPTUHY TSKKOI aHEeMIi.

3aranpHa KUTBKICTh JIeWKonuTiB y KpoBi xBopux Ha [JIBJI 30imburyBamacs
nopiBHSIHO 3 KoHTpoJsieM (4,8+0,08x10°%/m) y 5,5 pasziB (p<0,001), a npu XpoHiuHiI
¢dopmi 3axBoproBanHs — B 11,2 pa3u nepeBuiryBaia KOHTpoibHI 3HaueHHs (p<0,001).

Takuit BUCOKMM  JIEHKOLIMTO3, OCOOJMBO TIpU XPOHIUHIA  dopmi, €
MaTOrHOMOHIYHOIO 03HAKOIO JiM(DOJIEHKO031B 1 BijoOpaxae MacoBy mpoiidepariiro Ta
BUX1]] y iepudepudHy KpoB TiMPOITHUX KITITHH.

VY neitkoruTapHiii  Gopmysii criocTepiraBcsi pi3kuil 3cyB J0 J1iM$o0OsIacTiB 3
HasIBHICTIO MPOMDKHUX (popm kimiTuH mdiMdorurapHoro napoctka npu XJIBJI 1 tak
3BAHOTO <JICHKEMIYHOTO 3SIIHHS», XapaKTepHOTO MJisi TOCTPOro JiMd¢oseikosy,
BUCOKOJIOCTOBIpHE 30UIbILIEHHS BIICOTKOBOTO BMICTY JiM(onuTiB Ha 36% npu ['JIBJI 1
B 2,4 pa3u ripu XJIBJI, 3MeHIIIeHHS B1JICOTKOBOTO BMICTY MATMYKOSIIEPHUX HEUTPO(P1ITiB
Ha 48% npu I'JIBJI, MOHOLIUTIB 1 CErMEHTOsAepHUX HEUTpodLIIB pu 000X Popmax
nimdorneiiko3iB — BiamoBigHO Ha 59 1 60%, 46 1 82%; BCTaHOBIIGHUN XapakTep 3MiH
O0OYMOBJICHHM PO3BUTKOM BUPAKEHUX IHTOKCUKAIIMHOTO 1 3aMajIbHOTO CHHPOMIB.

HIOE y 4onogikiB moxuioro Biky, xBopux Ha ['JIBJI, mopiBHSIHO 3 KOHTpOJEM
(5,2+£0,19 mm/ron) 3pocrana B 9,5 pasziB (p<0,001), a mpu XJIBJI — y 3,8 pasu
(p<0,001). B o00ox Bumaakax cepeaHl 3HAYEHHS OTPUMAHMUX [IOKA3HUKIB
nepeBuiyBa HopMmy. 3HauHe mnpuckopeHHs IIIOE cBigunTh mpo HasBHICTH Yy
OpraHi3mi BUPaXEHOI'0 3anajibHOro ab0 HEKPOTUYHOIrO MPOLECY, TinepriaodyaiHemii
Ta IHTOKCHKAIIi1, 1110 € XapaKTePHUM JIJIsI JIEGHKEMIYHOTO CTaHy.

Omaum 13 kmowoBux  yckiaaHenb JIBJI € remopariunuiéi  CHHAPOM,
MaTOreHETUYHOI0 OCHOBOIO SIKOTO 4yacTo € TpombouurtoneHis. [Ipu ['JIBJI 3aransHa
KUTBKICTh TPOMOOITUTIB Yy KpOBI MOPIBHSAHO 3 KoHTposieM (247,9+10,94x10%m)
3HKyBanacsa Ha 72% (p<0,001), a mpu XJIBJI —Ha 51% (p<0,001). B 060x Bunaakax
OTpUMaHi MOKa3HUKU BUXOJATH 32 HIDKHIO MEXKY peepeHTHUX 3HAUCHb.

Bupaxena TpomOomMTONEHIsA, 0COONMBO Tipu TocTpoMy rmnepediry JIBJI,
MOSICHIOETHCSI TMIPUTHIYEHHSM  METaKkapiolUTapHOTO POCTKAa KPOBOTBOPEHHS B
KICTKOBOMY MO3KY BHACJHIZOK Horo iHGUIbTpaIil JEMKEMIYHUMHU KIITUHAMH, IO €
MPSAMUM MTaTOTCHETUYHUM YMHHUKOM ITiIBUIIIEHOT KPOBOTOYMBOCTI.
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Otrxe, mnsa JIBJI xapakrtepui rTpy0l MNOpYIIEHHS JEUKOIMTApPHOTO Ta
TPOMOOIIMTAPHOTO POCTKIB KPOBi: BUPAXKEHUN JIEUKOITUTO3, OCOOJIMBO MIPHU XPOHIUHIN
dbopwmi, 1m0 BimoOpaskae OCHOBHY CyTh 3axBoproBanHs; npuckopeHHs HIOE sk mapkep
IHTOKCHKAIlll Ta JUCIpOTEeiHeMii; TIHOOKa TPOMOOIUTONEHIs, OCOOJHMBO TIPH
TOCTpOMY Tepediry, mo 00yMOBITIOE pU3UK TEMOPATTYHUX YCKITHEHb.

[TopymienHst 3arajqbHOrO OITKOBOrO OOMIHY € OJIHUM 3 XapaKTEpPHUX IMPOSBIB
OHKOTeMaToJoriyHoi natosorii. KoHieHTpaiiis 3araipbHOro Oiika B KpOB1 YOJIOBIKIB
MOXWJIOTO BIKY 3MEHIITyBaiacs MOPIBHAHO 3 KoHTpoiem (72,8+1,46 r/m) na 10%
(p<0,001) mpu T'JIBJI, ipu 1iboMy cepejiH1 BEIMUYMHM 3aJIMIIATUCA B PePEepPEHTHOMY
niamazoni. [Ipu xponiuHil (hopmi 3aXBOpIOBaHHS TinmonporeineMis Oyia 1ie OUTbII
BUPAXEHOIO: MOKa3HUK 3HMXKYBaBcs Ha 23% (p<0,001) Ta BUXOAUB 32 HUKHIO MEXKY
HOpMH. Po3BUTOK rimonporeiHemii Moxe OyTH TMOB’A3aHUM 31 3HHKEHHSIM
CUHTETHYHOI (DYHKI[IT TEYIHKK HA TJI1 1HTOKCHKAIlli, MiABUIICHUMHU BTpaTamMu OiJIKa
a00 kaTaboMIYHUM XapaKTepoOM OOMIHY PEYOBHUH MPU MyXJMHHOMY HPOILECI.

JlocnmipkeHHsT B KpOB1  PIBHS TJIOKO3M, IO € BAXIUBHUM TTOKA3HHUKOM
CHEePreTUYHOTO OOMIHY, MOKa3ajo, M0 B JPYTikd Tpymi OOCTEKEHUX XBOPHX, Ha
BIIMIHY B TMEpIIOi, CHOCTEPIrajocs HEBEIUKe, aje CTaTUCTUYHO BIPOTiAHE
MIJBUILEHHS 11 piBHA NOPIBHSIHO 3 KOHTposeM (4,8+0,1 mmons/n). CepeaHi 3HaUCHHS
OoTpuMaHuX Noka3HuKiB rpu JIBJI BXoaunu B pedepeHTHUi Jiana3oH.

Takum ywmHOM, y oOcTexeHux uyonoBikiB 3 JIBJI cyrreBux mopyiieHb
BYTJICBOJIHOTO OOMiHY HE CIOCTEpIranocs, Ha IO BKa3ylOTh HOPMaJbHI MOKa3HUKH
PIBHS TJIFOKO3H B KPOBI.

Y KpoBI XBOpPHUX UYOJIOBIKIB IOXHJIOTO BIKY KOHIIGHTpAIlis 3arajibHOTO
XO0JIECTEpUHY TMOpPIBHAHO 3 KOHTpojeM (5,1+0,04 ™MMoJib/l1) BHUCKOJOCTOBIPHO
nigsuiyBaiacs Ha 25% npu [JIBJI, 39% — npu XJIBJI. B 060x rpymax cepeaHe
3HAYEHHS MMOKAa3HUKA BUXOAMIIO 32 BEPXHIO MEXY pedepeHTHOoro aiana3ony. Lle moxe
CBITYUTH PO MOPYIICHHS METa0oIi3My JIMiAiB, 30KpemMa ix kaTabomizMmy, abo mpo
3MIHU Yy (DYHKIIT TTEUIHKH.

Konnentpartis B-minonporeinis y kposi xBopux oci6 3 JIBJI 3pocrana mopiBHSIHO
3 kouTpoiem (3,5+0,20 Mmonw/n) mpu roctpiii dopmi 3axBoproBaHHS Ha 40%
(p<0,001), mpu xpoHiuHii foro popmi — Ha 63% (p<0,001). Bupaxene migBUILIEHHS
PIBHS aT€pOTCHHUX [-JIMONPOTEiNIB CBIAYNUTH MPO 3HAYHI MOPYIICHHS JIITiTHOTO
OOMIHYy Ta MOXe OYyTM OJHUM 13 (aKTOpPiB MiJBUIIEHOIO PHU3UKY CYIUHHUX
yckiaaHenpb y xBopux Ha JIBJI, oco6nuBo mpu HOro XpoHIYHOMY mepediry.

OTpumaHi pe3yNibTaTd MIATBEPIUKYIOTH TOM (hakT, IO KOMIUIEKCHA OIlIHKa
reMaToJIONYHUX (KUIBKICTh €PUTPOLIMTIB, JIEHKOLMTIB, TPOMOOLIUTIB, pIBEHb TEMOIJIO0IHY,
HIOE, xonbopoBuii MOKa3HUK, TEMATOKPHUT) Ta O10XIMIUHUX (3arabHUI OUIOK, TIIIOK03a,
3arajbHUN XOJIECTEPUH, -IMONPOTEiN) MOKA3HUKIB KPOBI Y YOJIOBIKIB MOXHUJIOTO BIKY
JI03BOJIsIE HE JIMIIE KOHCTaTyBaTH (akT JiM¢ornpostiepaTUBHOTO 3aXBOPIOBAHHA, a U
mpoBecTH JUdEepeHITIHY AIarHOCTUKY MK HOro TOCTpOrO Ta XpoHiuHOIO dopmamu. Lle
CTBOPIOE OCHOBY JUIsl ONTHUMI3allii 1HIUBIAYaJIbHO! JIarHOCTUYHOI TAKTUKH, OI[IHKU
TSDKKOCT1 CTaHy, NPOTHO3YBAaHHS PU3UKY YCKJIaJHEHb (aHEMIYHOTO, T€MOpariyHoro,
MeTa0O0JITYHOr0) Ta OOIPYHTYBAHHS MATOr€HETUYHO OPIEHTOBAHOI TEpaITii.
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Abstract

This study evaluates coenopopulations of two useful plant species belonging to
different genera—Capparis herbacea Willd. (herbaceous caper) and Achillea
millefolium L. (common yarrow)—distributed in the Boylikdiiz area of the Nakhchivan
Autonomous Republic. Four populations were selected for analysis. Within these
populations, the phytosociological status of one species of the genus Capparis and one
species of the genus Achillea was assessed, and productivity dynamics across
ontogenesis were determined.

Ontogenetic structure is among the most informative indicators describing the
condition and characteristics of coenopopulations. It reflects the proportion of
individuals in different ontogenetic states within a population, enabling assessment of
reproductive intensity, mortality, the rate of generational turnover, and the likelithood
of long-term persistence. In the studied plant populations, most ontogenetic groups
were recorded; however, juvenile and immature stages were not observed in the
population of Capparis herbacea.

Population density varied substantially depending on site location and growth
conditions. Variation in species density within plant communities may change with
environmental conditions and the intensity of anthropogenic transformation.

Keywords: Capparis herbacea; Achillea millefolium; coenopopulation;
efficiency index; age index.

Introduction

In the Nakhchivan Autonomous Republic, several useful plant species of high
importance have been described with respect to their cultivation and propagation, growing
conditions, morphological traits, harvesting and drying procedures, and related
characteristics. However, information remains limited on (i) the ecological and cenotic
conditions under which wild plants accumulate maximum amounts of nutrients and
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biologically active compounds, and (i1) the relationship between the capacity to synthesize
and accumulate these compounds and the morphological and structural traits of plants.

Therefore, investigation of species composition, the plant communities formed by
these species, and the structure and composition of their populations—particularly their
coenopopulations—has become increasingly relevant. Studying coenopopulations
formed by a given plant species within a region enables an objective assessment of the
influence of ecological factors, especially anthropogenic factors, on the regional flora.
In addition, it supports the development of recommendations for biodiversity
conservation and optimal management of natural resources. These data may be
valuable for characterizing wild useful plant resources in the region.

One of the most informative indicators of coenopopulation condition is the
ontogenetic structure, which demonstrates the ratio of individuals in different
ontogenetic states in the population and provides sufficiently complete and reliable
information on reproductive intensity, mortality, generational turnover rate, and the
probability of long-term persistence (Uranov, 1975; Zlobin, 1989).

Among wild useful plants, several taxa from different families are characterized
by high nutritional value. For this reason, four populations of Capparis herbacea Willd.
(herbaceous caper) and Achillea millefolium L. (common yarrow) were selected in the
Boylikdiiz area of the Nakhchivan Autonomous Republic. In these populations, the
phytosociological status was assessed and productivity dynamics across ontogenesis
were determined.

Aim of the study: to evaluate the morphological status and population structure
of Capparis herbacea (SP1, SP3, SP4) and Achillea millefolium (SP1, SP3) under
different ecological and cenotic conditions.

Materials and Methods

Field investigations were conducted during 2023-2025. Coenopopulations (SP)
located under different ecological and cenotic conditions were selected. Populations
were identified across vegetation types occurring in different parts of the Boytiikdiiz area.

Ontogenetic states were evaluated following the approaches proposed by T.A.
Rabotnov. Productivity was measured using generally accepted methods, and population
vitality structure was assessed according to the method of Y.A. Zlobin based on dry
shoot biomass. Pasture degradation was determined following A.A. Gorshkova.

Morphometric parameters included the number of shoots per plant, shoot height,
total number of flowers, and the dry biomass of shoots, leaves, and inflorescences.

To determine population type, Q values were calculated based on the quantitative
ratio of individuals belonging to high (a), intermediate (b), and low (c) vitality classes:
developing population: Q = 1/2(a + b) > ¢; equilibrium population: Q = 1/2(a + b) = c;
depressive population: Q = 1/2(a + b) <c.

Within populations of Capparis herbacea and Achillea millefolium, five 10 % 10
m plots were established. In areas where the species occurred, additional subplots were
marked to estimate reserves. Model individuals were selected; 10-15 model plants
were excavated and used for morphometric analysis.
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Projective vegetation cover was determined (Kapten, 1983). Descriptions of
phytocoenosis elements followed B.A. Yurtsev (1975), and naming of phytocoenotic
complexes followed R.V. Kamelin (1973).

Ontogenetic stages were identified using the methodologies of T.A. Rabotnov
(1950) and A.A. Uranov. Diagnostics of life forms and ontogenetic states were
performed following Zhukova and Osmanova. The following ontogenetic states were
recorded: immature (im), virginal (v), young generative (gl), middle-aged generative
(g2), old generative (g3), subsenile (ss), and senile (s). Seedlings/plantlets were
additionally considered where applicable.

Results were analyzed using the y? criterion (Zhukova, 2004; Jivotovskiy, 2001).
Ontogenetic spectra were compiled based on the recorded states (age spectrum following
Uranov, 1975). For age-structure assessment, 10—20 model plots were established per
coenopopulation and boundaries were defined using generally accepted methods
(Smirnova & Zaugolnova, 1993). Rooted seedlings of generative or vegetative origin
were sampled individually, and age status was determined according to E.M. Gontar
(2002). Coenopopulation type was defined following T.A. Rabotnov (1950).

Discussion and Results

During 2023-2025, coenopopulations occurring in the Boyiikdiiz area were
investigated across all phases of ontogenesis, and the phytosociological structure of the
communities hosting the target species was assessed. Selection of SPs considered
distribution across different altitudinal belts.

Organ development varies across ontogenesis and is affected by ecological—
phytocoenotic conditions as well as anthropogenic impacts (e.g., grazing, trampling,
fires). For the present study, natural sites were selected in the Boyiikdiiz area, and one
coenopopulation was analyzed at each site:

SP1 — Anthropogenically transformed roadside community along the Boyiikdiiz
road: Capparis herbacea + Salvia limbata + Achillea millefolium association.
Projective cover (PC): 65%. Altitude: 900 m a.s.1.

SP2 — Dry steppe community on the southern slope of Boyiikdiiz: Stipa capillata
+ Atriplex turcomanica + Achillea tenuifolia + Kochia prostrata. PC: 50-55%.
Altitude: 995 m a.s.l.

SP3 — Steppe community along a ravine in Boylikdiiz: Stipa lessingiana +
Verbascum pyramidatum + Achillea millefolium association. PC: 69%. Altitude: 950
m a.s.l.

SP4 — Xerophytic community on the south-eastern part of Boyiikdiiz Mountain:
Astragaleta falcatus + Atriplex turcomanica + Acantholimon karelinii. PC: 70%.
Altitude: 1004 m a.s.l.

According to the classification of normal coenopopulations proposed by A.A.
Uranov and O.B. Smirnova, the Capparis herbacea coenopopulation in which virginal
and young generative individuals dominate can be regarded as a young
coenopopulation. Nevertheless, the ontogenetic spectrum indicates that the SP4
coenopopulation is characterized by a relatively high proportion of old generative,
subsenile, and senile individuals, which suggests population aging and an increased
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risk of local extinction. The SP1 coenopopulation of Achillea millefolium can be
characterized as mature (Table 1).

Table 1. Ontogenetic structure of the studied plant populations (individual counts).

Ontogenetic | A. A. C. C. C. py %
stage millefolium | millefolium | herbacea | herbacea | herbacea

SP1 SP3 SP1 SP3 SP4
] 4 7 3 12 3 36 5.90
im 6 13 9 17 2 58 9.51
v 7 12 6 15 4 70 11.48
gl 21 15 12 11 7 117 19.18
g2 20 21 11 11 15 134 21.96
g3 19 15 11 10 7 109 17.87
ss 5 2 15 4 2 48 7.87
S 2 3 12 3 2 38 6.23
)y 84 88 79 83 42 610 100

Note: SE = standard error; CV = coefficient of variation; PC = projective cover; a.s.l. = above
sea level. Ontogenetic stages: j = juvenile; im = immature; v = virginal; gl—g3 = generative stages;
ss = subsenile; s = senile.

A comparative characterization of populations was conducted. Morphometric
traits were assessed, including plant height, number of generative shoots, number of
inflorescences, and dry biomass of whole plants, leaves, and inflorescences (Table 2).

Table 2. Morphometric characteristics of generative Capparis herbacea individuals.

Parameter Roadside CV,% | min—max | Semi-desert | CV, % | min—max
community community
(mean £ SE) (mean £ SE)
Plant height, cm 62.5+0.02 40.20 15-105 65.42 +£2.50 | 30.28 15-100
No. of generative | 1.50£0.15 42.50 1-5 1.25+0.10 | 35.20 1-5
shoots
No. of 23.15+£290 | 71.50 1-55 30.0+2.5 96.01 3-98
inflorescences
Total dry 3.60 £0.50 90.68 0.07— 2.50+£0.50 100 0.5-8
biomass, g 13.50
Dry leaf biomass, | 0.50 = 0.05 93.60 0.01-2.3 | 0.28+0.10 |90.22 0.06—-1.50
g
Dry inflorescence | 0.35 +0.05 79.15 0.01-0.80 | 0.40 +0.05 88.70 0.09-1.30
biomass, g

Note: SE = standard error; CV = coefficient of variation; PC = projective cover; a.s.l. = above
sea level. Ontogenetic stages: j = juvenile; im = immature; v = virginal; gl—-g3 = generative stages;
ss = subsenile; s = senile.

Population density varied substantially with site conditions, and species density
within communities may change with ecological factors and the intensity of
anthropogenic transformation.
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Table 3. Morphological traits across ontogenetic groups of Achillea millefolium (steppe
community near a ravine).

Ontogenetic | No. of | Shoot Leaves | Inflorescences | Leaf Leaf Plant
state generative | length, | per per shoot blade blade mass, g
shoots cm shoot length, | width,
cm cm

p — 50 /40 £|- 0.5+02 |04 +£]0.036 +
0.01 0.05 0.06 0.01

] — 53+£02|50+02 |- 1.0 +£,030 +|0.070 +

0.08 0.06 0.006
im — 90+1.0|11.0 =+|- 0603|049 +|042 =+
0.3 0.07 0.10

\% — 180 +£[200 =+ |- 1.2+08 06 +£]201 =+
1.4 1.6 0.15 0.39

gl 43+055 |345 +£]45+0.1(4.0+0.1 1.5+£0.7/06 +|7.80 =+
3.1 0.07 1.35

g2 2.60+£2.17 | 41.35 £|5.0+0.5|345+04 1.6+1.10.7 +£|13.15 %
3.02 0.15 3.0

g3 8.01+1.0 |36.07 +£|3.76 =£|3.00+0.1 098 +/051 +£[6.00 =+
2.6 0.22 1.5 0.10 12

ss 0.19+0.06 | 19.59 +|5.03 =+ |0.15+0.01 092 +£]054 =£|378 =+
2.95 0.2 0.11 0.03 0.1

Note: SE = standard error; CV = coefficient of variation; PC = projective cover; a.s.l. = above
sea level. Ontogenetic stages: j = juvenile; im = immature; v = virginal; gl—g3 = generative stages;
ss = subsenile; s = senile.

Conclusion

In steppe communities, degradation of vegetation cover primarily reflects
intensive grazing pressure. Reduced participation of forage species and increased
dominance of non-forage species frequently result in transitional community
formation. Intensive grazing and recent drought conditions in the region constitute
major drivers of vegetation degradation and may contribute to the gradual
disappearance of coenopopulations of useful plant species.

In communities located above 1000 m a.s.1., juvenile and immature individuals were
not recorded. In SP4 and SP1, low-vitality individuals of Capparis herbacea and Achillea
millefolium were recorded mainly among juvenile/early stages, virginal, old generative,
and subsenile groups. Coenopopulation viability and subsequent development depend on
the proportion of individuals with different vitality levels and on species plasticity.

Comparison of ecological and effective densities indicates that effective density
is lower than ecological density in the studied coenopopulations, which is related to a
high proportion of the young fraction. Comparison of the recovery index (I) and the
age index (A) suggests that enrichment of coenopopulations by vegetatively formed
individuals supports coenopopulation stability.
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BUKOPUCTAHHA MAHIMHHOI'O HABYAHHSA TA
HITYYHOI'O IHTEJIEKTY B COUIAJIBHO-
EKOHOMIYHOMY PO3BUTKY PEI'TOHIB

boopo Makcum AHapiioBuy

MaricTp

Kadenpa mapketunry

VYHiBepcuret iMmeHi Anbdpena Hobemnst, Ykpaina

CygacHuii eram pO3BUTKY CYCHUILCTBA  XapaKTEPU3YEThCS  CTPIMKUM
MOIIMPEHHSIM LHUPPOBUX TEXHOJIOTIH, cepes AKX OCOOJUBE MiClle MOCIIal0Th
MaITMHHE HABYAHHS Ta MITYYHUHA 1HTEICKT. BUKOpUCTaHHS X TEXHOJIOT1H aKTUBHO
TpaHCcPOpMY€E COIIaTbHO-EKOHOMIYHI ITPOIIECH Ha PEriOHAIBLHOMY PiBHI, HOBI I1JIX0IU
710 YIPABIIHHS PO3BUTKOM TepuTOopiid. [le uepes riodanbH1 BUKIMKHU, HECTaOUTbHICTh
€KOHOMIYHOT'O CEpPEOBHIINA Ta 3pPOCTAHHS KOHKYPEHIIIT MK pEriOHaMi BUKOPUCTAHHS
THTENEKTyaJIbHUX TEXHOJIOr1i Ha0yBa€ CTPATEr1YHOrO 3HAYESHHS.

MairHHe HaBYaHHS I03BOJISIE 0OPOOJISATH Ta aHATI3yBaTH BEIHKiI 00CATH JaHUX,
[0 HAAXOIATh TMpH (PYHKIIOHYBAaHHI PETIOHAIBHUX EKOHOMIYHUX CHCTEM.
Buxopucrtanus airopuTMiB MpPOTHO3YBaHHS O3HA4Ya€ MPOTHOCTHYHE PO3PaxXyHOK
JTUHAMIKA ~ KJIIOUYOBHUX  COIIaJIbHO-€KOHOMIYHMX TIOKa3HUKIB, 30KpeMa piBEHb
3aHATOCT], BAJOBUW PpEriOHANIBHUA MPOAYKT, IHBECTUUINHY AaKTHUBHICTb, H0XI1J
cy0’€KTIB rocrogaproBaHHs Ta iHmmi. [1].

HITyuHuii 1HTENEKT AaKTUBHO BUKOPHCTOBYETHCS y CHUCTEMax MyOIIdYHOTO
YOPaBIiHHSA PETIOHAIBHUM PO3BUTKOM. I[HTenekTyanbHi 1HQOpMaIiiiHO-aHATITHYHI
maTopMu 3a0e3MeuyroTh aBTOMATH3AIIII0 MPOIeciB 300py, aHaI3y Ta Bizyamizailii
COLIIAJIbHO-€KOHOMIYHMX JIaHUX, LI0 J03BOJISIE ONEpPAaTUBHO pearyBaTd Ha 3MIHU
COILIIAJILHOTO CepeioBHINA. BHpoBa/pkKeHHS TaKWX CHCTEM CIPHUAE TABUIIECHHIO
MPO30POCTI YIpPaBIiHHS, ONTUMI3Alll PO3MOAUTY PECYpCIB Ta MiJBHUILEHHIO SIKOCTI
aJMIHICTPATUBHUX MOCTYT [2].

OxkpeMy poJib BiJliIrpa€ 3aCTOCYBaHHS MAIIMHHOTO HAaBYaHHS y MPOTHO3YBaHHI
COLllaJJbHUX PHU3UKIB Ta KpHU30BHX sBUII. Ha OCHOBI aHami3y CTaTUCTHYHUX 1
MOBEIIHKOBHX JIAaHUX MOXJIMBE PAHHE BUSIBJICHHS] HETATUBHUX TEHJICHIIIHN, OB’ A3aHUX
13 0e3po0ITTSAM, MITpalifHUMHU MpPOLECaMU, COI[IAIbHOK HANPYXEHICTIO Ta
3HIDKEHHSM PIBHS KUTTS HaceJeHHs. Lle cTBoproe mepeayMoBU ISl BIPOBAKEHHS
MPEBEHTUBHUX 3aXOJIB Ta MIABUIICHHS €()EKTUBHOCTI AHTUKPU30BOi MOJITUKH
periony [3].

BoaHouac BIpoBa/KEHHSI TEXHOJOTIM IITYYHOIO IHTENEKTY CYNPOBOJKYETHCS
HU3KOIO0 BUKJIMKIB 1 0OMexkeHb. Cepell HUX CJIiJ] BAOKPEMUTH MPOOJIeMy SIKOCTI Ta
JIOCTYIHOCTI JaHWUX, HENOCTaTHIA piBeHb IU(MPOBUX KOMIETEHTHOCTEHW KaapiB, a
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TaKOX €TUYHI W TMPaBOBI AaCMEKTH BHUKOPUCTAHHS I1HTEICKTYyaJIbHUX CHUCTEM Y
nyOiyHOMY yrpaBiiHHi. Kpim Toro, aBroMatu3aiiis OKpeMUuX €eKOHOMIYHUX MPOLIECIB
MO>K€ MPU3BOJUTH JI0 CTPYKTYPHUX 3MIH Ha PUHKY TIpalll, o noTpedye amamTarii
cucteMu mpodeciiHol MiArOTOBKK Ta MEPEMHiArOTOBKH KaIpiB.

[Tomonanus 3a3HaueHUX MPOOIIEM MOXKIIMBE 32 YMOBU (POPMYBAHHS KOMIUIEKCHOT
pPETiOHaNbHOI TOJITUKH, CIPSIMOBAHOI Ha PO3BUTOK IM(GPOBOI 1HOPACTPYKTYpH,
MNIATPUMKY 1HHOBAILlil Ta MIABUUICHHS PIBHS LHU(PPOBOiI I'PaMOTHOCTI HACEJIECHHS.
BaxximBuM 3aBIaHHSAM € TaKOXX 3a0e3MedYeHHsS MUKIUCIUILIIHAPHOI B3a€MOJIIT MixX
daxiBugmMu y cdepi €KOHOMIKHM, I1H(OpPMAIIHHUX TEXHOJOrid Ta MyOJIYHOro
yIpaBIiHHA.

OTxe, MalIMHHE HaBYaHHS Ta IITYYHUH IHTENEKT BUCTYMAIOTh MOTY>KHUMH
IHCTPYMEHTAMH  YHIPABIIHHS  COLIAJIbHO-€KOHOMIYHUM  PO3BUTKOM  PETIOHIB,
3a0e3MeYy09l HOBUH PIBCHb QHANITHYHOI MIATPUMKH IIPOLECIB HPUAHSTTS
YIPaBIiHCBKMX PpillleHb. X palioHajbHE BUKOPHUCTAHHS CIPUSE IIiBUILEHHIO
e(eKTUBHOCTI PETriOHAbHOT E€KOHOMIKM 3a paxyHOK ONTHMI3allii BUKOPHUCTAHHS
pecypciB, MPOTHO3YBAaHHS COIIAJIbHO-eKOHOMIYHUX IPOIIECIB Ta 3MEHIICHHS PIBHS
YOPaBIiHCHKUX PU3HKIB.

BukopucranHs anropuTMiB  MallMHHOTO HAaBYaHHS JIO3BOJIIE OpraHam
pPEriOHAILHOTO YNPABIIHHSA 3/1MCHIOBAaTH TJIMOOKUM aHalli3 BEIMKUX MACUBIB
CTAaTUCTUYHHX 1 COIIIAIbHUX JIAHWX, BUSBJISTH MPUXOBaHI 3aKOHOMIPHOCTI PO3BUTKY
TepUTOpIii Ta PopMyBaTH 06rpyHTOBaHi cueHapii nojansiuoro 3pocranss. Lle, y cBoro
4yepry, CTBOPIOE YMOBH [UJIsl MIJBHUINEHHS SKOCTI CTPAaTETi4YHOrO IJIaHyBaHHS,
Y3TrOJPKEHHS E€KOHOMIYHMX 1 COLIaJIbHUX TMPIOPUTETIB, a TaKOX MIABUIICHHS
pe3yNbTaTUBHOCTI pealtizallii perioHaTbHUX IPOrpaM PO3BHUTKY.

Kpim Toro, BpoBa»KeHHS TEXHOJIOT1H IITYYHOTO IHTEJIEKTY CIPUSIE TOCHIICHHIO
COLIIAJIBHOI CTAa0UIBHOCTI HUISIXOM CBOEYACHOT'O BHUSIBICHHS COLIAJIBHUX PHU3HKIB,
MPOTHO3YBAaHHSA 3MIH HAa PHHKY TMpalll Ta MiJBUINEHHS JOCTYIMHOCTI CYCHUIbHUX
NoCJIyr. Y JOBrOCTPOKOBIM MepCreKTUBl e GopMye MEPeyMOBH CTAJIOTO PO3BUTKY
pETiOoHIB, MIABUIICHHS X KOHKYPEHTOCIPOMOXKHOCTI Ta aJallTUBHOCTI 10 CyYacHUX
rII00aJbHUX ~ BUKJIMKIB, 30KkpemMa 1u@poBoi  TpaHcdopmallii, eKOHOMIYHOT
HECTaOIbHOCTI Ta 3pOCTaHHS COLIAIBHUX MOTPEO HACEIEHHS.

CnucoK BUKOPUCTAHUX JKepet
1.  Mitchell T. Machine Learning. New York : McGraw-Hill, 2017. 414 p.
2. Russell S., Norvig P. Artificial Intelligence: A Modern Approach. 4th ed. Pearson,
2021. 1152 p.
3.  OECD. Attificial Intelligence and the Future of Skills. Paris : OECD Publishing,
2021.
4.  European Commission. Artificial Intelligence for Europe. Brussels, 2020.

36



Proceedings of the 7™ International Scientific and Practical Conference
"Modern Perspectives on Global Scientific Solutions"

Ak EUROPEAN OPEN January 26-28, 2026
SCIENCE SPACE Bergen, Norway
it

Section: Food Technologies

AHAJII3 HEBE3INTEYHUX ®AKTOPIB BUPOGBHUIITBA
KOHAUTEPCBKUX BUPOBIB

Tkauenko A.C.

J.T.H., TOIICHT

3aiines O.B.

3100yBay BHINOI OCBITH

[TonTaBChKMIA YHIBEPCUTET EKOHOMIKHU 1 TOPTiBII1
M. [TonraBa, Ykpaina

AHoTamig: Y Te3ax OOIPYHTOBAHO HEOOXIJHICTh BIPOBAIKCHHSI CHUCTEMU
HACCP na mianpueMcTBax KOHIUTEPCHKOI MPOMHCIOBOCTI YKpaiHU K KITIOYOBOI
YMOBH BUXOJIy Ha €BPOTCHCHKI pUHKH. ABTOpaMHU IPOBEJACHO KOMIUICKCHUM aHai3
010J10T1YHHX, XIMIYHUX Ta (i3MUHUX HeOe3nmeyHuX (axKTopiB, MO0 BUHUKAIOTH HA
pPI3HMX €Tanax >KUTTEBOTO ULHMKIY MPOAYKTY, 3 aKIEHTOM Ha cheuudiky
BUKOPHCTOBYBAaHO1 CHPOBHHH.

KurouoBi cioBa: 0Oe3nedHiCTh, KOHAUTEPCHKI BUPOOHM, CHUCTEMa YIPABIIHHS
0€3IMEeYHICTIO XapuOBUX NPOAYKTIB, PU3UKH.

3a0e3nedyeHHsT OE3MEeYHOCTI XapYOBUX MPOAYKTIB € MPIOPUTETHUM 3aBJIaHHSIM
JUIsl XapyoBOi MPOMHUCIIOBOCTI YKpaiHM B yMoBax eBpoiHTerpaiii. Konaurepcbka
rajly3b XapaKTePU3Y€EThCS CKIQIHICTIO TEXHOJOTIYHUX IPOIIECIB Ta BUKOPUCTAHHSIM
IIMPOKOTO CIEKTpa CUPOBUHHU (I[yKOp, OOPOIITHO, KUPH, MOJIOYHI MPOAYKTH, TOPIXH,
KAaKao-MPOAYKTH), 110 MIJBUILYE PU3UKHM BUHUKHEHHS OIOJIOTIYHMX, XIMIYHUX Ta
¢b13uunnx 3arpo3. BopoBamkenns cucremu HACCP (Hazard Analysis and Critical
Control Points) m03BoJise MEPEUTH BiJl KOHTPOIIO TOTOBOI MPOAYKIIT [0
IPEBEHTUBHOTO yIpaBiiHHA puznkamu. /s epextuBnoro ¢pynkuionysanus HACCP
HEOOXITHO MPOBECTH JIETAJbHUN aHalli3 PU3MKIB HA BCIX €Talax >KUTTEBOTO IUKITY
nponykry. Cucrema HACCP nepenbauvae 0i0i0riyHi, (Pi3uyHl 1 XIMIYHI PU3HKHU.
biosoriHi pu3uKy BKIIIOYAIOTh HASBHICTH MATOT€HHUX MiKpoopraHi3miB (Salmonella,
L. monocytogenes) y cupoBHHI (SIS, MOJIOKO, TOPIXH) Ta PO3BUTOK ILTICHABUX I'PUOIB
MIPH MOPYIIEHH] TEMIIEPATYPHO-BOJIOTICHOTO PeKUMY 30epiranHs. XiMidH1 YNHHUKHT —
3QJIMIIKA TIECTUIUAIB Y POCIUHHIA CUPOBHUHI, MIKOTOKCUHH, HAsSBHICTh HE3asBJICHUX
asiepreHiB (apaxic, JIaKTO3a, TIJIIOTEH) 4Yepe3 mepexpecHe 3a0pyaHeHHsA. Di3uuHi
YUHHUKHA — METAJIEB1 JOMIIIKH, CKJIO, TUIACTHUK, KaMiHIIi (y TOpiXax 4 cyXo(ppyKrax).

Jlo ananizy pU3MKIB HEOOXIJHO MIAXOAMTH Oy € I'PYHTOBHO. ICHYIOTH pi3Hi
METOJMKN aHajizy HeOe3rneuyHux ¢aKkTopiB BHUPOOHMIITBA XaPUYOBHX MPOMYKTIB.
30kpemMa, MOXKHa TPOBOJUTH aHa3 HeOE3NMeUYHHX (PaKTOpiB HAa KOXKHOMY eTarll
TEXHOJIOTIYHOTO LUKITY, a MOXKHA y CHPOBHUHI. Y HAIIOMY JOCIHI)KEHHI BUKOPUCTAHO
Ipyruit miaxia (tabmauis 1).
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Tabauus 1 Ananiz Hebe3neyHux GakTopiB BUPOOHMIITBA KOHIUTEPCHKUI BUPOOiB
HeGesmeurnii haxtop CrpoBiHa ImoBipHICTB kinnuBiCTh 3?F3JIBHHI>'I
(1-3) (1-3) piBEHb

[Tatorensni Sius, Menanx,
MIKpOOPTaHi3MHI MOJIOYHI 2 3 6
(Salmonella) MIPOJIYKTH
[TnicHsBI rpubu bopomino,
(Aspergillus, TOpixXH, 2 2 4
Penicillium) CyXo(hpyKTH
Adnaroxcunu ["opixu (apaxic), 1 3 3
(MIKOTOKCHHH) Kakao-600u
Aneprenu (He3asiBJICHI) Topixu, cos, 3 3 9

JAKTO3a, TIIOTECH
SaINIIKN IECTULIAIIB bopouro, 1yxop, 1 2 2

bpykTH

O6nagHaHHS,
MertasieBi 1OMIIIKU CUpPOBHHA 1 3 3

HACHUIIOM

Ji1st KoskHOTO HeOe3nmeuyHoro (hakropa MatoTh OyTH. Tak, 3 METOIO HEAOMYIICHHS
PO3MHOKEHHS CaJIbMOHEII MPOBOIUTHCS CYBOPHUI TeMIepaTypHU peKUM BUITIKaAHHS,
nacTepusaiiss cUpoBUHU. bopomHO 1 iHIII cUNy4l TOPOAYKTH TOBHHHI
KOHTPOJIIOBAaTUCS Ha HAsSBHICTh IUNICHOCTI MaKyBaHHS, a MiJ dYac 30epiranHs
KPUTUYHOIO € BOJIOTICTh HABKOJIMIIIHBOTO cepenoBulia. JlJisi ajepreHiB He ICHY€
IHCTPYMEHTAJILHUX 3aC00IB KOHTPOJIIO, €JUHUM 3aCO00M 3aXHUCTy CIIOKHBAYIB €
MapKyBaHHS 1 3a3HA4YCHHsI, IO MPOIYKT Ma€ MICTUTH ajepreH. BaivBe 3HaYCHHS
TaKOXX Ma€ pPO3AUIbHE BUKOPHCTAHHS I1HBEHTApIO. 3axucHI MiuadoHM Ha JIAMIIaX,
3a00pOHa CKJISTHOI Tapy B 30H1 BUPOOHUIITBA Ta BUKOPUCTAHHS MArHITHUX CEMapaTopiB
Ta METAJOJETEKTOPIB MOXKE MONEPEAUTH MNOTPAIUISIHHSA CTOPOHHIX MPEAMETIB Y
Xap4OBUU MPOIYKT.

Ha erami mnpuiiMaHHs CHPOBHHM BHUSBIECHO PH3WKH HASBHOCTI TOKCHYHHX
€JIEMEHTIB, MIKOTOKCHHIB Ta ajiepreHiB. OCTaHHI CTAHOBIATH OCOOJIMBY HEOE3IEKY
yepe3 MOXKJIMBICTh BUKJIMKY aHA(PUIAKTUUHUX PEaKIlii y Uy TIAUBHUX I'PYIl CIIOKUBAYIB.

AHani3 miATBEpAMB, 10 HEAOTPHUMAHHS YMOB «XOJIOAOBOTO JIAHIIOray abo
30epiraHHsi B HEKOHTPOJbOBAHOMY CEPEJOBHINI MOXE MPU3BECTH 10 BTOPUHHOTO
MIKpOO1OJIOTTYHOTO  3a0pyAHEHHS YNAKOBKM Ta MPOMAYKLIi, IO OLIHIOETHCS
MOKa3HUKOM PU3HKY.

[Iporntecu aedpocTarrii Ta TepMidHOI 0OPOOKH XapaKTepU3yHOThCS CEPEIHBOIO
WMOBIPHICTIO BUHUKHEHHSI PH3UKIB, OCKUJIBKM BOHM O€3MOCEPEAHBO 3aJEKaTh Bij
CIIPABHOCTI O0JIaIHAHHS Ta JOTPUMAHHSI IEPCOHATIOM YaCOBHUX MapaMeTpiB.

B pesynpTari aHamizy BCTAHOBJEHO, 10 HAWBUIIMN PU3MKA MAaIOTh Taki
HeOe3neuHi (pakTopu: MaToreHHi Mikpoopranizmu (6 6aniB) 1 aneprenu (9 6aiiB).
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CnHcoK BUKOPHCTAHHUX JKepeJ

Cupoxman I. B., JIozoBa T. M. ToBapo3HaBCTBO LyKpy, M€Y, KOHIUTEPCHKUX

HNiApYyYHUK. 2-T€ BUA., mepepobn. Ta gomoBH. KuiB : Llentp yuboBoi

1.
BUPOOIB

mitepatyp, 2008. 616 c.
2. Tkauenko A. C. @opMyBaHHS CIOXUBYMX BJIACTUBOCTEH I€YMBA I[yKPOBOIO

I1JIBUIIICHOT Xap4YOBO1 IIIHHOCTI : aBTOped. JUC. ... KaH/A. TeXH. HayK : 05.18.15. JIbBiB,

2015. 20 c.
3.  BmpoBamkenns cuctemu HACCP s onepaTopiB puHKY Xap4OBHX MPOIYKTIB:

npakt. nocid. / A. C. Tkauenko Ta iH. [TonraBa: ITYET, 2020. 137 c.
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TEOPETUYHI OCHOBU ®YHKIHIOHYBAHHA
HPUPOJHUX EKOCUCTEM I JAHIUIADTIB

baiinazapos AHaToutiit

KaHAuAaT reorpadiyHuX HAyK, TOIEHT
beasieB I'1i0

acmipanT

Kadenpa dizuunoi reorpadii Ta kaprorpadii
XapKiBChKHI HallIOHAIBHUN YHIBEPCUTET
imeni B. H. Kapazina, Ykpaina

AHoTamiss. Y cTarTi pO3TISHYTO TEOPETUYHI OCHOBU (DYHKITIOHYBaHHS
NPUPOJHUX €KOCUCTeM 1 JIaHAmadTIiB SK CKIQJHUX BIIKPUTHX CHUCTEM, IO
bOpMYyIOThCSI Ta PO3BUBAIOTHCS B YMOBaX TOCTIMHOI B3aeMoxii OIOTHYHUX 1
a0loTMYHUX KOMITOHEHTIB. [IpoaHani3oBaHO OCHOBHI MIAXOAW JIO0 PO3yMIHHS
CTPYKTYpH €KocucTeM 1 JaHamadTiB, MEXaHI3MIB iXHbOI CaMOpEryismii Ta
MIPOCTOPOBO-4acoBOi opraxizaiii. OcoOIuBY yBary MpHAUIEHO MOHSATTSAM CTIHKOCTI,
BPa3JIMBOCTI Ta aanTal[liHOTO NOTEHIIAly TPUPOAHUX CUCTEM, AKI PO3TISIAI0THCS
K B3a€EMOIOB’SI3aHI XapPAaKTEPUCTHKU, IO BU3HAYAIOTH 3JaTHICTH EKOCHUCTEM
30epiratu QyHKIIIOHYBaHHS B YMOBaX MPUPOJTHUX 1 aHTPOIIOTEHHUX 3MiH.

[TokazaHo, 10 CTIMKICTh €KOCHCTEM 1 JaHAA(TIB (POPMY€ETHCS MiA BILTUBOM
O10pI3HOMAHITTS, CTPYKTYpPHOI CKJIQJHOCTI Ta MPOCTOPOBOI 3B’S3aHOCTI, TOJI SIK
BPa3JIMBICTh 3YMOBJIIOETHCA PIBHEM E€KCIIO3MIIT JO 30BHILIHIX BIUIMBIB, UyTJIMBICTIO
CUCTEMHU Ta OOMEXEHICTIO 1i amanTariiHuX MOXIUBOCTeH. OOIpyHTOBAHO 3HAYCHHS
OIIHKHU ITMX XapaKTEPUCTHUK JJIS IPOTHO3YBAHHS €KOJIOTIYHUX 3MiH, BU3HAYCHHS 30H
HiABUIICHOTO PHU3MKY Ta pO3pOOJEHHS HAayKOBO OOIPYHTOBAaHUX MiAXOMIB O
YIPaBIIHHS TPUPOAHUMH PECypcamMu i CTaJIOro po3BUTKY TEPUTOPIH.

KurouoBi ciaoBa: mnpupogHi ekocucrteMu; JaHamapTH; (DyHKIIOHYBAHHS
€KOCHUCTEM; CTIHKICTh;, BPA3JIMBICTh; aJanTalliiHUN MOTeHIiand; Ol0pi3HOMAaHITTS,
KJIIMAaTUYH1 3MIHU; CTAJIHI PO3BUTOK.

BBenennsi. CyyacHuil eram poO3BUTKY MPUPOJHUUMX HAYK XapaKTEPU3YETHCS
3pOCTalOYOl0 yBarow M0 MpobsieM (QYHKIIOHYBAHHS MNPUPOJAHUX EKOCHUCTEM 1
naHamadTiB y KOHTEKCTI TIJI00aTbHUX KIIMATHYHUX 3MIH Ta i1HTEeHcUikali
aHTPOIIOT€HHOT0 BIUIMBY. [[prpoaHi cucTeMu 3a3Hal0Th ICTOTHUX TpaHchopmarrii, mo
MIPOSIBISIFOTHECA Y 3MiHI TEMIIEPATypPHOTO PEXUMY, PEKHMY 3BOJIOKCHHS, YaCTOTH
eKCTpEMaIbHUX SIBUI, a TaKOX Yy Jerpajaiii Ol0pi3HOMAHITTS Ta MOPYIICHHI
NPUPOTHUX JIAHIIIAPTHUX CTPYKTYP.

Exocucremu i manamadTy € CKIaJHAMHU 0araTOpiIBHEBUMHU YTBOPEHHSIMU, B SIKUX
B3a€MOJIiI0Th  (i3uko-reorpadivni, 6Gionoriudi Ta GioreoxiMiuHi mpouecH. IXHe
(GYHKIIOHYBaHHS BU3HAYAETHCS HE JIUIIE BIACTUBOCTIMU OKPEMUX KOMITOHEHTIB, a i
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XapaKTepOM 3B’SI3KIB MDK HHUMH, MPOCTOPOBOIO OpraHI3alli€l0 Ta 3[aTHICTIO [0
camoperynsmii. ¥ 3B’A3Ky 3 IIMM 3pOCTae moTpeda B TEOPETUYHOMY OCMHCIICHHI
3aKOHOMIPHOCTEHN CTIHKOCTI, BpPa3JIMBOCTI Ta aianTailii MpUPOTHUX CHUCTEM.

Ocob6nuBoro 3HaueHHs HaOyBa€ IHTETPOBAHWM TMIJAXIM, SKAWA JTO3BOJISIE
pPO3TISAaTH EKOCHCTEMHU Ta JaHAMmAa(TH HE 130Jb0BAHO, a SK B3a€EMOIOB’s3aHI
€JIEMEHTH €JMHOTO MPUPOAHOTO MpocTopy. OIIHKA IXHBOI CTINKOCTI Ta BPA3JIUBOCTI €
BOKJIMBUAM IHCTPYMEHTOM ISl BUSIBJICHHSI KPUTHYHUX ITOPOTIB 3MiH, MPOTHO3YBAHHS
MO>KJIMBHX CIIEHApiiB PO3BUTKY Ta OOTPYHTYBaHHS 3aXOiB 30€pEKEHHS TPUPOTHOTO
CepeIOBHIIIA.

Y 1bOMYy KOHTEKCTI aKTyaJbHHM € Y3arajdbHEHHS TEOPETUYHHX 3acaj
(GyYHKITIOHYBaHHS TPUPOTHUX €KOCUCTEM 1 JIAaHAIMA(TIB 13 MO3UITIN CydacHOT eKOJIoT11
Ta JaHAMAPTO3HABCTBA, @ TAKOXK aHAJI13 POJIi aJaNTAIITHOTO MOTEHIlIaTy K YNHHUKA,
10 BU3HAYAE 3ATHICTh MPUPOJTHUX CUCTEM MPOTUCTOSATH CYyYaCHUM BUKIIUKAM.

Mera Ta 3agaui JgocaimkeHHsi. MeTow CTarTi € y3arajJlbHEHHS Ta
CUCTEMATHU3AIlsl TEOPETUYHUX MIAXOMIB 10 BUBUEHHS (DYHKIIOHYBAHHS MPHUPOTHUX
€KOCHUCTeM 1 JaHaAmadTiB, a TaKOX aHall3 IOHATh CTIMKOCTi, BPa3JIMBOCTI Ta
alanTanifHoro MOTEHIANy K KIIFOUYOBUX XapaKTEPUCTHK, 110 BU3HAYAIOTh 3aTHICTD
MPUPOJHUX CUCTEM 30epiraT CTPYKTYypHO-(GYHKIIOHAJIbHY MLUIICHICTD B YMOBax
MPUPOJHUX 1 AHTPOMOTEHHUX 3MIH.

Pe3yabTaTn aociaigxeHHs: i ix o0roBopeHHsi. Exocrucrema — e auHaMmidHa
CYKYMHICTb KMBUX OpraHi3miB (010TH) Ta iXHbOTO HEKMBOI'O OTOUYEHHS (A0MOTUUHUX
dakTopiB), SKI B3aEMOMAIIOTH MK COOOI, YTBOPIOIOYH WUTICHY (YHKI[IOHYIOUY
cuctemy. Konueniig exkocucremu Oyia 3anpornonoBana b. Tencni y 1935 poi, sikuii
MIJKPECIUB HEOOXITHICTh PO3IJIAIaTH OPraHi3MH Ta CEPEAOBUIIIE K €IMHE LILIE.

Kiro4yoBuMH BJIACTUBOCTAMHU €KOCHUCTEMH € IUTICHICTP — B3a€EMOJIA BCIX
KOMIIOHEHTIB CHUCTEeMHU 3a0e3neuye ii (YHKUIOHYBAaHHA $K €IMHOTO OpraHi3my;
CaMOpETyJIAIis — 37aTHICTh MATPUMYBATH BIIHOCHY CTa0UTBHICTh 32 YMOB 30BHIITHIX
3MiH; JUHAMIYHICTh — TMOCTIHHI 3MIHM y CKJaJl 1 B3a€MO3B’sA3KaX KOMIIOHEHTIB;
CHepreTUYHUIN Ta MaTepiaibHUi OOMIH — O6e3mepepBHa nepeaaya eHeprii Ta pe4oBUH
MIDX )KHBUMHU OPraHi3MaMU 1 CEPEIOBUIILIEM.

Exocucremu knacuQikyroTh 3a pI3HUMH O3HaKaMH: 3a THUIIOM CepeIoBULIA
icHyBaHHA (Ha3eMHI, BOJH1, O0JOTHI, IEpexiaHi); 3a MacmTabom: ((JiokanbHI (TIeBHA
OUISTHKA JIICYy 4YM 03€pa), perioHaibHl (JaHamadTHI KOMIUIEKCH) Ta TJIOOalbHI
(6iomm)); 3a IPOAYKTUBHICTIO: ((BUCOKOTIPOAYKTUBHI (TPOIIUHI JIICH, KOPATIOB1 PUQH)
Ta MaJOMPOAYKTUBHI (TYHJIpa, ITyCTeNi)).

CtpyKTypa €KOCUCTEMHU BKJItOUa€ 010TUYHI Ta a010TUYHI €JIEMEHTH:

[Iponyuentu (aBTOoTpodm )- OpraHiamMu, 37aTHI CHHTE3YBAaTH OPTraHiuHy
PEYOBUHY 3 HEOpPraHIYHUX CcoJyK. OCHOBHHUH iX MexaH13M — (JOTOCUHTE3 (POCIUHH,
BOJIOpOCTi) abo xemocuHTe3 (OakTepii y TiApoTepMaibHUX Kepenax). Bonu
BUPOOJISIOTH €HEPTIIO, siKa 3a0e3meuye Bcl TPOoPiuHi PiBHI €KOCUCTEMH.

KoncymenTtu (rereporpodu) - opraHizMu, IO CIOXKUBAIOTh TOTOBY OpPraHIuHY
pedyoBHHY. BOHHM po3moauifaioThCS 3a TPOGIYHUMHU PIBHSAMU: TEPIIUN PIBEHb -
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TPaBOiAHI (CMOXKMBAIOTh MPOIYILIEHTIB); NPYTUiA PIBEHb - XWKaKH (CIOXHBAIOThH
TPaBOIAHUX ); TPETIN pIBEHb Ta BULIE - CYNEPXUKAKU, TETPUTOIIH.

PenynenTtu (mectpykTopu) - opraHi3mMu, siKi pO3KJIaJat0Th OPraHIYHY PEUOBUHY
0 MIHEpaJIbHUX CroaykK. ['oyloBHI iX mpencraBHUKU — OakTepii, rpubu, IesKi
0e3xpebeTHi. BoHn 3a0e3meduyioTh KpyrooOir pedoBHH Ta TIOBEPHEHHS €JIEMEHTIB
’KUBJICHHS y CEpeIOBUIIIE.

AOlOTMYHE CcepeloBHINE - BKJIIOYAE BOJY, IMOBITPSA, IPYHT, MIHEpaJH,
TeMIeparypy, CBiTIO Ta iHmN (izuko-ximiydi ¢akropu. BoHo BmimBae Ha
MPOAYKTUBHICTh €KOCUCTEMH, PO3MOJUT BHUJIB Ta IIBUIKICTh O10r€OXiMIYHUX
MPOLIECIB.

[IpocTopoBa CTpyKTypa €KOCHUCTEMH BiJloOpakae po3TalllyBaHHS KOMIIOHEHTIB Y
maHama@Ti Ta BEPTUKAIbHY Au(epeHuianio (Hanpukian, y Jicl — JIEpeBHUI spyc,
YarapHUKOBHM sIpyc, TpaB’siHMM spyc). TpodiuHa CTpyKTypa - OIKUCYE XapyoBi
B3a€MO3B’SI3KM YePe3 JIAHIIOTHU 1 MEPEX1 KUBJICHHS, K1 3a0€3MeUyIoTh pyX €Heprii Ta
PEUOBUH MK KOMIIOHEHTamH. TpodiuHi piBHI Ta Mepexi T03BOJISIIOTH BU3HAYUTH
KJIFOYOB1 BUJIH, 1110 MIATPUMYIOTh CTIHKICTh €KOCUCTEMHU, Ta BUSBUTH BPa3JIMB1 JJAHKU.

3HaueHHS CTPYKTYpU €KOCHCTEMH TIOJIsAira€ B TOMY, III0 BOHA BH3HAUAE:
e(deKTUBHICTh BUKOPUCTAHHS €HEPTii; MBUIKICTh KPYrooOiry pedyoBuH; CTIHKICTh J0
30BHIIIHIX BIUIMBIB; TPOAYKTUBHICTh Ta O10p13HOMAHITTSI.

Po3yMiHHS CTPYKTYpH €KOCHCTEMH € HEOOXIIHMM ISl  €KOJOT14HOIO
MPOTHO3YBaHHS, OLIHKM BIUIMBY KJIIMATHYHHUX 3MIH Ta aHTPONOre€HHUX (PaKTOpiB, a
TaKOX IS TUTAaHYBaHH 3aX0/1B 13 OXOPOHH MPUPOJAHUX TEPUTOPIH.

OYHKIIIOHYBAaHHS  €KOCHUCTEM  BioOpa)ka€  KOMIUIEKC  TPOIECIB, IO
3a0€3Meuyl0Th IXHIO CTaOUIbHICTb, OOMIH E€HEpri€l0 Ta PEYOBHMHAMH, a TaKOXK
B3a€EMOJIII0 MK J>KMBHMH OpraHisMaMu Ta cepenoBuiieM. OCHOBHUMH aclieKTaMu
(GYHKLIOHYBaHHS € €HEPreTHMYHl IOTOKH, KpYyrooOir peyoBHMH Ta MEXaHI3MU
caMOperyJIAIIii.

Eneprist B ekocucteMi pyxaeThbcst uepe3 TpodiuHi piBHI, TOYMHAIOYH 3 TTPOTYIIEHTIB:
MPOIYLIEHTH MOTJIMHAIOTH COHSYHY €HEpril0 Ta MEepeTBOPIOIOTH ii Ha XIMIUHY Y BHUIJISAL
OpPraHiyHMX CIIOJMYK; KOHCYMEHTH TMIEpIIOrO TMOPAAKY (TpaBoOilHI) CHOXHBAIOThH
MPOJYIEHTIB, OTPUMYIOUH €HEPril0 I POCTY, PO3BUTKY Ta PO3ZMHOXKEHHS; KOHCYMEHTH
BUIIMX TIOPSZIKIB  (XIDKaKH) BHKOPHUCTOBYIOTH E€HEPril0 TPABOIMHUX; PEMYICHTH
OTPUMYIOTh €HEPril0 3 OPraHIYHUX PEIITOK Ta MEPTBUX OPraHi3MIB, PO3KJIAJAl0u iX 110
MIHEpaIbHUX PEYOBHH. BaXJIMBUM acmeKTOM € 3MEHIIEHHS EHEeprii Ha KOXKHOMY
HacTynHoMy piBHI (pubmu3Ho 10% Bij momepeTHHOro piBHS), 10 BU3HAYAE OOMEKEHHS
KUTBKOCT1 TPO(IYHMX JIAHOK 1 POTyKTUBHICTh EKOCUCTEMH.

Kpyroo6ir peuoBuH — 11€ Tpoliec MOBEPHEHHS XIMIYHUX €JIEMEHTIB 13 010TH B
abloT4HEe cepeioBuilie Ta HaBMaku. OCHOBH1 010r€0X1MIYH1 ITUKJIM: BYTJICIIEBUI UK
3a0e3mnedye YTBOPEHHSI OPTaHIYHOI PEUYOBMHU Ta BIUTMBAE HA KIIIMATHYHI MPOIIECH;
a30THUM LUK PETYJIO€ JIOCTYMHICTh MOKUBHUX PEYOBHUH ISl POCIHH, BKIIOYAIOUU
¢ikcaiito a30Ty OaKTepisiMU Ta MOBEPHEHHS MOro B IPYHT Yepe3 PO3KJIaJ OpraHiku;
dbochopHuUii 1 cipyaHUil MUKIN 3a0€3M1€UYIOTh )KUBJICHHS POCIHH Ta MIKPOOPTaHI3MiB;
TIAPOJNIOTIYHUM LUK  MIATPUMY€E BOJHMA OanaHC €KOCHCTEeMHM, BIUIMBAE Ha
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TpaHCHIpaIilo Ta MPOAYKTUBHICTH pociuH. Lli mukim mor’s3aHl MK CO0010 1
3a0€3Me4yl0Th CTIHKICTh €KOCHCTEMH, aJK€ HaBIThb MIPHU 3MiHI OJIHOIO €JIEMEHTY
CHCTEMa 3/1aTHa KOMIIEHCYBaTH BIUIMB 1 BIIHOBIIIOBATHUCS.

ExocucTteMu 3maTHi MiATpUMYBaTH JUHAMIYHY pIBHOBAry, TOOTO BIJHOCHY
CTaOLIBHICTh MPH 3MiH1 30BHIIIHIX YMOB. [Ipy IbOMy OCHOBHUMH MEXaHi3MaMHU €:

BiotnyHi B3a€MO3B’SI3KM — KOHKYPEHIIis, XHKAIITBO, CUMO103, Mapa3suTu3M, sKi
PEryJIIOI0Th YUCENIBHICTh BUJIIB;

3BOpOTHI 3B’SI3KM — HETaTHUBHI Ta TO3WTHBHI: HETaTUBHI (CTPUMYBaJIbHI)
CTaOUTI3YIOTh CHCTEMY (HANpUKIaA, 3MEHIIEHHS YHCEIBHOCTI TPaBOITHUX TIPH
nedinuTi pOCIVH); MO3UTHBHI (IMIICHIIOBANBHI) CHPUSIOTh IIBUIKAM 3MiHAM, aje
MOXYTb MPU3BOJIUTH 10 JUCOAIAHCY;

AnanraniifHi MeXaHi3MHU BHUJIIB — CE30HHI MIrpallii, 3MiHEH1 CTpAaTerii )KUBJIEHHS,
da3u CroKor pPOCIHH.

OYHKIIIOHYBaHHS E€KOCHCTEM Ma€ IPOCTOPOBY Ta dYacoBY OpraHi3ailiio:
IIPOCTOPOBA CTPYKTypa BH3HAYa€ B3aEMOJIIO pPI3HUX BHIIB Ta MO3aidyHICTh
JaHAMAQTy; 4acoBa CTPYKTypa MPOSIBISETHCA Y CE30HHUX 3MiHAX MPOAYKTUBHOCTI,
Mmirpaiiii TBapuH, (azax pocTy POCIHH; CyKYMHICTh WX 3aKOHOMIPHOCTEH 103BOJISIE
MIPOTHO3YBaTH PO3BUTOK EKOCHUCTEM, IXHIO CTIHKICTh J0 KIIMAaTUYHUX 3MIH Ta
aHTPOTIOTEHHOTO BILTUBY.

OyHKITIOHYBaHHS €KOCHUCTEM 3a0e3medye OaraTo TMPOILECIB: MIATPUMKY
O10pI3HOMAHITTS; CTAOUII3AIlI0 KIIMATy Ta TIIPOJOTIYHOTO PEKUMY; PEryJIIOBaHHS
KpPYroo0iry peyoBHH 1 €HEprii; aJanTaiiio CUCTEM JI0 3MiH CEpPeIOBHUIIA, BKIIOYHO 3
aHTPOIIOI€HHUM BIUIMBOM. Po3yMmiHHS mporieciB (yHKIIOHYBaHHS € OCHOBOIO IS
€(EeKTUBHOTO YIpPaBIIHHSA NPUPOAHUMHU pecypcaMH Ta 30EpeKEeHHsS NPUPOIHUX
€KOCHCTEM.

JlanamadT po3rifnaeTbcs SK KOMIUIEKC B3a€MOIOB’SI3AHMX EKOCUCTEM, IO
YTBOPIOIOTH TI€BHY TEPUTOPIAbHY CTPYKTYpy. BiH BKiIIOWae $K TPUPOJHI
KOMIIOHEHTH  (JIicM, BOJOMMH, ©O0J0Ta), TaKk 1 aHTPONOTCHHI EJIIEMEHTHU
(CLTBCHKOTOCIIOIAPCHKI YTi/sI, HACeNIeHI MYHKTH), (OPMYIOUH MO3ai4Hy CTPYKTYpY,
XapakTepHY JJI1 KOHKPETHOI'O PET10HY.

JlanamagTauii  miaxig nepeadavae aHai3 MPOCTOPOBUX 3aKOHOMIPHOCTEH
B32€EMOJIII €KOCHCTEM, OIIHKY CTIMKOCTI Ta TPOIAYKTUBHOCTI TEPHUTOPIH, a TaKOXK
MPOTHO3YBaHHS BIUIMBY 3MiH Cepe/loBUIIIA Ha iX (DYHKIIIOHYBaHHS.

VY npocTopoBiit opranizarii JaHaadTiB BAXKITUBUMH €JIEMEHTAMU €; MO3aT9HICTh
naHamadTiB — HASBHICTB PI3HUX THITIB €KOCUCTEM Y MEXKax TEPUTOPIi, 110 YTBOPIOIOTH
CBOEPIIHI “IUIOLIMHU 3 PI3HUMHU BJIACTHUBOCTSAMHU Ta (YHKIISAMU; JaHamWadTHI
KOPUJOPU — MPUPOJHI a00 HAMIBNPUPOJHI 30HU, MO 3a0€3MEUyI0Th MIrparfiio Ta
NepeMIlIeHHs] BUIB MDK €KOCHCTEMaMH, CIPUAIOTh TEHETUYHOMY OOMIHY Ta
HiATPUMYIOTH 010p13HOMaHITTS; (pparmMenTanis JanamadTiB — pO3AIICHHS TPUPOTHUX
TEPUTOPiIN Ha 130JIbOBAHI JAUITHKM BHACHIIJIOK aHTPOIOT€HHOI AISUTBHOCTI, 10 MOXKE
3HM)KYBATH CTIAKICTh €KOCUCTEM 1 BIJIMBATHA HA BUJIOBUU CKIIA/I.

JlangmagTi  BUKOHYIOTH KOMIUIEKCHI (DYHKIli, OCHOBHUMH CEpel SKHUX
SIBIISIIOTHCA: MPONYKTUBHA (DYHKIlISI — HAKOMMMYEHHS Ta Mepefada eHeprii y Mexax
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€KOCUCTEM; peryiaropHa (yHKIIisl — BIUIUB HA JIOKAJIBHUM KJIIMaT, BOJAHUMN OajaHc,
Kpyrooo0ir pe4oBuH; 6i0J0r1yHa QyHKI[IS — NIATPUMKA O10pI3HOMAHITTSI, 30€peKEeHHS
PIAKICHUX Ta €HJIEMIYHUX BHJIB; KyJbTYpPHO-eCTeTHYHA (YHKIlS — 3a0e3reueHHs
pecypciB [J1s pekpealrii Ta KyJbTypPHOI TisUTbHOCTI JIFOUHHU.

Jlannmad T TiA1aI0ThCs MOCTIHHUM 3MiHAM, 1[0 3yMOBIICH1 SIK TPUPOIHUMHU, TaK
1 aHTpONOreHHUMH  (akTopamMu: TPUPOAHI Tpolecu  (epo3is,  CyKiecis,
OCaJIKOHAKOMMYEHHSI, 3MIHHU TIIPOJIOTIYHOTO PEXKUMY); AHTPOIIOI€HHI MpoLEecH
(BupyOKa JiciB, IHTEHCHBHE 3eMJIEpOOCTBO, ypOaHi3ailis, 3MiHa BOJHOTO PEKUMY).
BuBueHHsI X MPOI1IECiB J03BOJISIE OLIHIOBATH CTIMKICTh JJaHAa]TIB, X 31aTHICTH J10
BITHOBJIGHHS MICIIA TOPYLIEHb Ta Ppo3poOisTH e(EeKTUBHI 3aXOdUd OXOPOHU Ta
palioHaIbHOTO BUKOPUCTAHHS TPUPOJIHUX TEPUTOPIH.

JlanamagTHa exosiorist 0a3yeTbcss HAa HACTYNHUX KIOYOBUX MPUHIUIAX:
NPUHINAN 1HTErpalii — JaHamadT po3TsIacThcs SK KOMILJIEKC B3a€MOIIOB’I3aHUX
€KOCUCTEM, B3a€MOJIisl IKMX BU3HAUA€ MOro ()yHKI1OHYBAHHS; TPUHIIMI 1€pAPXIYHOCTI
— EKOCHUCTEMHU OO0 €IHYIOTbCSI y OUIBIN CTPYKTYpHI OJMHHWIIN, M0 BU3HAYAIOTH
MPOCTOPOBi Ta (GyHKITIOHATBHI 3aKOHOMIPHOCT1 JaHamadTy; TPUHITUI TUHAMIYHOCTI
— JaHamadTi 3MIHIOIOTBCA B Yaci MiJl BIUTMBOM MPUPOAHUX 1 AHTPOMOTCHHHX
dbakTopiB; TPUHIMUI CTIMKOCTI — OIIHKAa 37aTHOCTI JaHamadTiB 30epiratu
(yHKL1OHAJIbHI XapaKTEPUCTUKHU Ta O10pI13HOMAHITTS B yMOBaX 3MIH.

3HadeHHs JaHAMAPTHOTO MiAXOMy IMOJsIra€ B TOMY, IO BiH MEpII 3a BCE
JTIO3BOJISIE: BUSIBIIATH 3aKOHOMIPHOCTI B3a€EMOJII €KOCHUCTEM; OILIIHIOBAaTH BIUIMB
KJIIMaTUYHUX 3MiH Ta AHTPOMOTCHHHMX (PAKTOPIB; MIAHYBaTH OXOPOHY MPHUPOIHUX
TEPUTOPINA 1 PO3POOJIATU CTpATErii CTAJIOro MPUPOJOKOPUCTYBAHHS;, MPOrHO3YBAaTH
PO3BUTOK TEPUTOPI Y KOPOTKOCTPOKOBIH Ta JOBrOCTPOKOBIM MEPCHEKTUBI.

Teopis exocuctem 1 naHamadTiB TPYHTYETbCS Ha PsAal (PyHIaMEHTaTbHUX
NPUHIUIIB, IO JO03BOJIAIOTH MOSICHUTH 3aKOHOMIPHOCTI iXHBOI CTPYKTYpH,
GyHKIIOHYBaHHS Ta CTIMKOCTI. PO3yMiHHS IMX NPUHIMIIB € KIIOYOBUM IS
MPOTHO3YBAaHHS 3MiH MPUPOIHUX CHCTEM, YIPaBIIHHS NPUPOIHUMHU pecypcamu Ta
3a0e3MeUeHHS CTaJIor0 PO3BUTKY TEPUTOPIil.

[Tpunnmn imicHocTi. ExocucTeMa po3risaaeTbes K €1MHA IIJTICHAa CUCTEMa, JIe
BCl KOMIIOHEHTH — NPOAYLEHTH, KOHCYMEHTH, PEIYLEHTH Ta a0l0TUYHE CEPEOBUIIE
— B3aEMOIOB’si3aHl. 3MiHH y OyJb-SKOMYy €JIEMEHTI CHCTEMH BIUIMBAIOTH Ha
GbyHKLIOHYBaHHS Bcleli exocuctemMd. Hampuknan, 3MEHILIEHHS YUCEIbHOCTI
TPaBOITHUX MOKE 3MIHUTH MPOIYKTHBHICTH POCIMHHOCTI Ta BIUIMHYTH Ha Xap4oBi
peCypcH XMKakKiB.

[Ipunnmn enepreruuHoi oOMexkeHocTi. KinbKiCTh €Heprii, 1Mo HaaXOIUTh Yy
ekocucteMy  (MEepeBaXKHO  Bi ~ COHAYHOTO  BHUIIPOMIHIOBaHHS), OOMEXKY€
MPOJIYKTUBHICTh YCIX TPO(QIYHUX piBHIB. EHEpreTuyHi BTpaTh Ha KOKHOMY pIBHI
(mpubmn3Ho 90% eHeprii He epexXOqUTh Ha HACTYITHUW PIBEHB) BU3HAYAIOTh JOBXKUHY
XapyOBUX JIAHILIOT1B Ta OOMEXYIOTh YHCEJIbHICTh KOHCYMEHTIB.

[IpuHuun auHamiyHOi piBHOBaru. ExocuctemMu He nepe0yBaloTh y CTATUYHOMY
ctaHl. BoHM TOCTIHHO 3MIHIOIOTHCS, TMPUCTOCOBYIOYHCH [I0 MPUPOJHUX 1
aHTpornoreHHux (axkTopiB. JlMHamiyHa piBHOBara — II€ 3JaTHICTh CHCTEMH
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MIATPUMYBATH BITHOCHY CTAOUIBHICTh (PYHKIINA 1 CTPYKTYpHU BCyNeped KOJIUBAHHSIM
30BHIIIHIX yMOB. IlpuKkiaa: J1IcOBI €KOCHCTEMH 3MIHIOIOTHCS 4epe3 MPUPOJHY
CYKIIECiIO, IMOXKeXKi a00 MIKITHUKIB, ajI€ 3 9aCOM BITHOBIIIOIOTH CBI O10THYHHM CKJIa[
1 TPOTYKTUBHICTb.

[TpuHIMnI B3a€MO3B 13Ky KOMIOHEHTIB. JK1Bi opraHizMu Ta abioTHUHI (akTOpU
B3a€EMOIIOB’A3aHl B CKJIAJHIA Mepexi: Oyab-fika 3MiHa OJHOTO KOMIIOHEHTa
B1JI0OpaXka€eThCsl Ha BCIX 1HIIMX. Hampukian, 3MiHa BOJHOTO PEXUMY PIUKH BILIMBAE
Ha POCIMHHICTD Y3J0BXK Oepera, YuCeIbHICTh BOJHUX 1 HA3eMHUX BHJIIB, a TAKOXK Ha
KpyTroo0ir pe4oBHH Y BCI €KOCHCTEMI.

[Tpuntun iepapxiunocti (mus napmgmadrie). Jlanmmadtu (opmyroTees 3a
MPUHIIATIOM 1€PAPXIYHOCTI: MEHII €KOCUCTEMH 00’ €THYIOTHCS Y OLIbINT KOMIUICKCH,
AK1 BU3HAYAIOTh MPOCTOPOBY OPraHi3alilo, MPOAYKTUBHICTh 1 CTIMKICTh TEPUTOPIH.
Hamnpuknan, 60m0T0, Jic 1 piukoBa JOJWHA YTBOPIOIOTH OUIBIIUN JaHAIIAQTHUIMA
KOMILJIEKC, y MeXaxX SKOro BiIOYyBa€TbCs OOMIH EHEPri€l0 1 PEYOBHHAMU MIXK
€KOCHCTEMaMHU.

[TpuHIMNI cTiMKOCTI Ta pe3ucTeHTHOCTI. CTIMKICTh — 3JaTHICTh €KOCHUCTEMH
30epiraT CTPYKTypy Ta (YHKIIOHAIBHI MPOIECH MPH 30BHINIHIX BIUIMBAaX, a
PE3UCTEHTHICTh — 3JIaTHICTh TMPOTHCTOATH 3MiHaM. EkocucTteMu 3 BHCOKUM
O10pI3HOMAHITTSIM 3a3BHYail  OUIBII CTIMKI JO MPUPOAHUX KaTakIi3MiB abo
aHTPOIIOT€HHOT'O THUCKY.

[Tpunnun eBosroIiiHOT 3MiHU. Exocuctemu Ta nanamadTi po3BUBAIOTHCS Y Yaci
4yepe3 MPUPOJHI MPOIECH Ta ajanTarlito BuuiB. EBomrorliiiHa 3miHa GopMye HOBI
CTPYKTYpH, 3MIHIOE TMPOAYKTUBHICTH 1 po3moAin BuaiB. Hampukman, 3miHa
KJIIMaTUYHUX YMOB MPU3BOJUTH 10 TpaHCcpopMallii JaHaAmadTiB, NOSIBU HOBUX THUIIIB
€KOCHCTEM 1 3MIHU BHJIOBOTO CKJIATy.

KommiekcHe 3acToCyBaHHS IUX MPUHITUITIB 103BOJISIE MTOSICHUTH 3aKOHOMIPHOCTI
(GyHKIIIOHYBaHHS Ta PO3BUTKY MPUPOTHUX €KOCUCTEM 1 JIaHAIIa(TiB, OIIHIOBATH TXHIO
CTIAKICTb, TPOTHO3YBATH HACHIIKK KJIIMAaTUYHHUX 3MIiH Ta aHTPOMOTCHHUX BIUIMBIB, a
TaKk0X (JOPMYBaTH OCHOBHU PALliOHATBHOTO TPUPOIOKOPUCTYBAHHS.

B ymoBax rnobanbHMX KIIMAaTUYHUX 3MIH Ta 3pPOCTaHHS AHTPOIOTEHHOTO
HaBAHTAXKEHHS 0COOJIMBOI aKTyaJIbHOCTI HA0YBalOTh MUTAHHS CTIMKOCTI, BPAa3JIMBOCTI
Ta aJanTaliifHOTO TOTEHINIAly NPHPOJHUX eKocucteM 1 JaHmmadrie. 11
XapaKTEepUCTUKU BU3HAYAIOTH 3/AaTHICTb MPUPOJHUX CHUCTEM 30epiraTi CBOIO
CTPYKTYpY, (YHKIIOHATBHI BJIACTUBOCTI Ta EKOCHCTEMHI TMOCIYTH 3a YMOB mii
30BHIIIIHIX YUHHUKIB.

CriiikicTh eKocucTeM 1 JIaHAWa@TIB € OJIHIEI0 3 KIOYOBUX KaTeropiil cydacHoi
eKoJsiorii Ta JaHamadTO3HABCTBA, IO BIMOOpa)ka€ 3MaTHICTh MPUPOJHUX CHCTEM
30epirat CBOIO CTPYKTYPY, (PYHKIIIOHYBaHHSI Ta €KOCHCTEMHI MOCIYTH 3a YMOB il
30BHIIIHIX 30yplOBaJbHUX YWHHHKIB. BoHa QopMmyeThcsi BHACHIIOK CKIATHOL
B3aeMoli OIOTHYHHX 1 a0lOTMYHHMX KOMIIOHEHTIB Ta BH3HAYAECTHCS MAaCIITaOOM,
IHTEHCUBHICTIO 1 TPUBAJIICTIO BIUIUBIB.

VY Teopii eKocHCTeM BHAUISAIOTH KiJIbKa B3aEMOTIOB’ I3aHUX ACTHEKTIB CTIMKOCTI:
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Pe3ucTeHTHICTh — 37aTHICTh €KOCHUCTEMHU MPOTUAISTH 3MiHaM 0€3 ICTOTHHUX
MOPYIICHb 11 CTPYKTYypu Ta (YHKI[IOHATBLHUX MpolieciB. Bucoka pe3uCcTeHTHICTh
XapakTepHa JUIsl CUCTEM 13 PO3BUHEHOI TPO(DIYHOK CTPYKTYpOIO, CTAaOUIBHHM
MIKPOKJIIMAaTOM Ta JIOCTATHIMH 3aracaMu 0iomMacHu;

Pe3uiieHTHICTh — 37aTHICTh €KOCHCTEMH BiTHOBIIOBATHCS MICHS MOPYLICHb 1
MOBEPTATHCS JIO TMONEPEIHbOr0 ab0 albTEPHATUBHOIO CTAa0LILHOTO cTaHy. Lls
BJIACTUBICTh TICHO IIOB’si3aHa 3 IMpOILIECAaMHU CYKIIEeCli, MIBUIKICTIO BIJHOBJICHHS
010reoXIMIYHMX IIMKIIIB Ta adaNTallliHUMUA MOKJIUBOCTIMHU O10TH;

OyHKIIOHATbHA CTIAKICTh — 3JATHICTh NIATPUMYBATH OCHOBHI €KOCHCTEMHI
GbyHKIIT (MIPOIYKTUBHICTD, PETYJIIII0 MIKPOKIIMATy, KPyrooOir pe4oBrH) HaBITH 3a
3MiH BHUJOBOTO CKJIay.

CTIMKICTh €KOCUCTEM 3HAYHOIO MIPOIO BU3HAYAETHCSI PIBHEM O10pI3HOMAHITTS, SIKE
3a0e3neuye (QyHKITIOHATBHY HaJUTUIITKOBICTh 1 KOMITEHCATOPHI MEXaHI3MU. 3a 3MEHIIICHHS
YHCEJIbHOCTI 00 3HUKHEHHS OKPEMUX BU/IIB TXH1 €KOJIOTT4H1 (DYHKIIIT MO>KYTh BUKOHYBaTH
1HIII BUJIH, 110 3aM100Irae Pi3KUM MOPYIIEHHSM (PYHKITIOHYBaHHS CHCTEMH.

Ha nangmadTHOMY piBHI CTIMKICTH (OPMYEThCS 3aBISKH IPOCTOPOBIM
oprasizaiiii Tepuropii. Mo3aiuHiCTh JJaHAIIaA(TIB, HASIBHICTH €KOJIOTTYHUX KOPUIOPIB
Ta B3a€MO3B’SI3KIB MK PI3HUMH €KOCUCTEMaMU CIPUSIIOTH MEPEePO3NOALTy €Heprii Ta
PEYOBUH, MIrpallii BUAiB 1 SMEHIIEHHIO JIOKAJIbHUX HEraTUBHUX BIUIMBIB. Jlanamadtu
3 BUCOKOIO IIPOCTOPOBOIO 3B’ SI3HICTIO, SIK IPABUJIIO, € OUTBII CTIHKMMU JI0 KIIIMaTHYHHUX
€KCTPEMYMIB 1 aHTPOINIOT€HHUX MOPYILIEHb.

BaxxnuBy posb y popMyBaHHI CTIHKOCTI BiAirpae Macirad nopyiieHs. JIokaapHi
H KOpoTKo4yacHl 30ypeHHsS 4YacTO KOMIIEHCYIOThCS BHYTPIIIHIMU MeEXaHi3MaMH
caMOpEeryJislii, ToJl SIK TpuBajll ab0 MaciITaOHI BIUIMBU MOXYTbh HMPHU3BOJUTH [0
MepexoJly €KOCUCTEMU B HOBHM, MEHII CTaOUIbHHM CcTaH. Y IbOMY KOHTEKCTI
BXJIUBUM € TIOHATTS MOPOTOBUX 3HAYEHBb 1 KPUTUYHHUX TOYOK, MEPEBHUINCHHS SIKUX
CIPUYMHSIE HE3BOPOTHI 3MIHU CTPYKTYPH Ta PYHKITIH TPUPOTHUX CUCTEM.

AHTpOIIOTEHHUN BIUIMB, 30KpeMa (parMmeHTariis jgaHamadTiB, 1HTEHCHUBHE
3eMJICKOPUCTYBaHHS Ta 3MiHA T1IPOJOTIYHOTO PEKUMY, ICTOTHO 3HMXKY€E CTIHKICTDH
exocucteM. [lopyiieHHS TIPOCTOPOBOT MUTICHOCTI Ta CHPOUIEHHS CTPYKTypHU
MPU3BOJATH A0 3MEHIIEHHS PE3UCTEHTHOCTI Ta PE3WIIEHTHOCTI, MIABUIIYIOUYHA PUUK
Aerpaaanii IpUpOAHUX CUCTEM.

OTxe, CTIHKICTh €EKOCHCTEM 1 TaHAA(TIB € 6aFaTOBI/IM1pHOIO XapaKTEPUCTHKOIO,
mo (GopMyeTbCsl Ha PI3HUX MPOCTOPOBO-YACOBHX PIBHAX 1 BH3HAYa€ 3/aTHICTH
NPUPOIHUX cUcTeM (YHKIIOHYBaTH B yMOBaX 3MiH. Ii 30epexeHHs € HeoOXiTHOM0
NepeayMOBOIO IATPUMAHHS €KOJIOTTYHO1 pIBHOBAru, 30€peXeHHs 010p13HOMAHITTS Ta
3a0e3MeUeHHs CTaJoro PO3BUTKY TEPUTOPIil.

[Ile omHMM BaXJIWBUM THUTAaHHSM € BPA3IUBICTh MPHUPOJAHUX EKOCHUCTEM 1
JaHAmadTIB, MO SBISIE COO0I0 KOMIUIEKCHY XapaKTepUCTHKY, sKa BigoOpaxkae
CTYyHiHb iXHBOI YYTJIWUBOCTI JO 30BHINIHIX BIUIMBIB Ta WMOBIPHICTh BUHUKHEHHS
HEraTUBHUX, Y TOMY YHCIl HE3BOPOTHHUX, 3MIH Yy CTPYKTYypl Ta (PyHKIIOHYBaHHI. Y
Cy4yacHI €KOJIOTIYHINA Teopli MOHSTTS BPA3JIMBOCTI TICHO MOB’SI3YETHCS 3 aHAII30M
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PU3HKIB, aJanTaIlifHOi 3JaTHOCTI Ta CTIMKOCTI NPUPOJHUX CHCTEM Y KOHTEKCTI
rJ100aIbHUX KIIIMATUYHUX 3MiH 1 3pOCTal0YOr0 aHTPOIIOI€HHOI0 HABAaHTAXKEHHSI.

BpaznmuBicte GopMyeThCs BHACHIIOK B3a€EMOIi TPhOX KIIOUOBUX CKIIAJIOBUX:
€KCTO3HIIi1, YyTJIMBOCTI Ta aJlaNTalliifiHOl 31aTHOCTI.

Excro3uilis BU3Ha4Ya€e XxapakTep, IHTCHCUBHICTH 1 TPUBAIICTh BILTUBY 30BHIIIHIX
daktopiB. J[o HUX HaJIeKaTh KIIMAaTUYHI €KCTpeMyMH (TIOCYXH, TOBEH1, TEMIIEPaTyPHI
aHoMaJii), 3MiHU PEKUMY 3BOJIOKEHHSI, 3pOCTaHHS YaCTOTH MPUPOJIHUX KaTacTpod, a
TaKOX aHTPONOTeHHI YMHHUKH, 30KpeMa ypOaHizaiis, arpapHe HaBaHTaXCHHS,
3a0pyaHeHHs Ta ¢parMeHTaiis jdaHamadTie. YuM BUIIKMNA pIBEHb €KCIO3MIIl, TUM
OinpIIa MMOBIPHICTH MOPYLICHHS] €KOCUCTEMHHUX MTPOLIECIB.

UyTnuBicTh BiOOpaXkae peakiliro eKocucTeMu abo JiaHamadTy Ha 3MiHY YMOB
cepenoBuila. BoHa 3anexuTh Biji BUAOBOTO CKIIAIYy, CTPYKTYPH TPO(IUHUX MEpEX,
¢13uKko-reorpadiuHUX yMOB Ta piBHS cremianizamii BuaiB. EkocucreMu 3 By3bKOIO
€KOJIOTIYHOK aMIUTITYJIOI0 BHAIB, HHU3bKUM OIOpPI3HOMAHITTAM 1 CIPOIIEHOIO
MPOCTOPOBOIO CTPYKTYPOIO 3a3BUYAM XapaKTepU3YIOThCS MiABUILEHOI YyTJIHBICTIO
710 3MiH KJIIMaTy Ta aHTPOTIOTC€HHUX BIUIMBIB.

AnanramniifHa 37aTHICTh BHU3HAYa€ MOTEHIIAd CHUCTEMH JO0 MPUCTOCYBAaHHA,
KOMIICHCAIlli HEeraTUBHMX BIUIMBIB 1 BiJIHOBJICHHS. Hu3bkWil piBEeHb amanTariiiHoi
3IaTHOCTI MIACHJIIOE BpA3JIMBICTh HAaBITh 3a MOMIPHOIO PIBHA €KCIO3MIIT Ta
qyTIMBOCTI. HaBmaku, eKoCUCTEMH 3 BUCOKUM afanTalliiHUM ITOTEHIIAIOM MOXYTh
30epiratu pyHKIIOHYBaHHS HaBITh 32 3HAYHUX 30BHIIIHIX 3MiH.

Ha nanmgmadtaomy piBHI Bpa3nuBiCTh 3HAYHOIO MipOIO 3yMOBJICHA TOPYLICHHSIM
mpocTopoBoi  1uTicHOCTI. ®dparMeHTtariis TepuTOpid, Aerpajaiis eKOJIOTTYHUX
KOPUAOPIB Ta 3MEHUIEHHS JIaHIapTHOI 3B’SI3HOCTI OOMEXYIOTh MIrpaliio BHIIB,
3HHKYIOTh T€HETHYHE PIZHOMAHITTA Ta YCKJIAIHIOIOTh aamnTaiio JO 3MiH
cepefoBuiia. Y pe3yibTaTi 3pOCTa€ PHU3UK JIOKAJIBHOIO 3HUKHEHHS BHIIB 1
TpaHchopmarlii eKOCUCTEM.

Oco06MBO Bpa3IMBUMHU € TIEpeXigHl Ta TpaHUYHI EKOCUCTeMH (EKOTOHH,
npuOepexkHi 30HHU, TIPChKI Ta MOCYILIMBI PETiOHH), J€ HAaBiTh HE3HA4H1 3MIHH
KJIIMaTUYHUX a00 TIAPOJOTIYHUX YMOB MOXYTh MPHU3BOJUTHU JO ICTOTHHUX 3CYBIB y
(yHKILIOHYBaHHI CcUCTEeMH. Takl TepuTOpli 4YacTO BHUCTYHAKOTh 1HAMKATOPAMHU
3arajJbHUX €KOJIOTTYHHUX 3MiH.

OuiHka Bpa3jaMBOCTI MPUPOJHUX CHUCTEM € BAXKIMBUM I1HCTPYMEHTOM
€KOJIOTIYHOTO aHali3y, IO J03BOJISIE 1AeHTHU(IKYBaTH KPUTHYHI 30HU PHUBHKY,
BU3HAYUTH MPIOPUTETHI HAMPSIMHU OXOPOHU Ta pO3poOUTH aianTaiiii 3axoau. Bona
Ma€e 3JIIMCHIOBATUCA 3 ypaxyBaHHSM IPOCTOPOBO-4aCOBOTO MaciiTaly, crnenudiku
TaHAIaGTHOI CTPYKTYpPHU Ta XapaKTepy aHTPOIIOTE€HHOTO BILIUBY.

OTxe, Bpa3juBICTh MPUPOJHUX €KOCHUCTEM 1 JaHamadTiB BigoOpaxkae ixXHIO
3aTHICTh pearyBaTH Ha 3MIHHM CEPENIOBHUINA 1 € TICHO TOB’S3aHOI0 31 CTIWKICTIO Ta
ananTalifHAM TOTEHINAIOM. 11  JOCHIUKEHHS € HeOOXiIHOo YMOBOIO  JUJIsI
(dbopMyBaHHS €(PEKTUBHUX CTpaTerii 30epeKeHHs NPUPOAHUX CHUCTEM B yMOBax
rJI00aJIbHUX €KOJIOTTYHUX TpaHchopmariiii.
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AnanrariiHuii MOTEHIIIaJl €KOCUCTeM 1 JaHAmadTIB BU3HAYAE IXHIO 3/IaTHICTH
MIPUCTOCOBYBATHUCS IO 3MiH TPUPOJHUX 1 AHTPOIOICHHUX YMOB, 3MEHIITYBaTH
HEraTHBHI HACTIJKM BIUIMBIB Ta 30epiratd KIIOYOBI €KOJOTIYHI QYHKI Yy
JIOBIOCTPOKOBI TEPCHEKTUBl. Y CydacHId €KOJIOTIYHIN Haymi 1€ MOHSTTS
PO3TIIAIAETHCA K JUHAMIYHA BIIACTUBICTh MPHUPOIHUX CUCTEM, IO (HOPMYETHCS Ha
OCHOBI €BOJIIOIIITHUX, €KOJIOTTYHUX 1 TaHIIA(THO-CTPYKTYPHUX MEXaHI3MIB.

AnantariiHuii TOTEHI1aJ TICHO MOB’I3aHUM 31 CTIMKICTIO Ta BPa3JIMBICTIO, IPOTE
HE € iX MpOCTUM BimoOpakeHHsM. HaBiTh ekocucTeMu 3 BIJHOCHO BHCOKOIO
YYTJIUBICTIO MOXYTh MAaTH 3HAYHUW ajanTallliHU{ MOTEHLIaJl 32 YMOBHM HAasIBHOCTI
e(peKTUBHUX MEXaHi3MIB MepedyJoBH CTPYKTypu Ta (yHKUIA. TakuM YuHOM,
ajanTalifHu{ TOTEHIla]l BUCTYMA€ KIIOYOBHUM YMHHUKOM JOBTOTPUBAJIOTO
30€pEeKEeHHS TPUPOJIHUX CUCTEM B YMOBAX TJI00ATBHUX 3MiH.

Ha piBHI ekocucTeM ajanTamiiHUNA TOTEHIIA] BHU3HAYAETHCS HacamIepes
O10JIOTTYHUM PI3HOMAHITTSAM. ['eHeTM4YHa MIHJIMBICTh MOMYJSAIINA, BHUIIOBE Ta
(byHKIIOHATBEHE PI3HOMAHITTS CTBOPIOIOTH MEPETyMOBH TSI CENEKITlT CTIMKIIUX (HhopM
1 3a0€3MeuyoTh 3aMillleHHs BTPAuYeHUX eKojJoriyHux (yHkiii. HasBHICTH BHIIB-
eKOJIOTTYHUX AyOJIepiB MiJBUIILY€E WMOBIPHICTh 30€peKEHHS OCHOBHHMX IPOIIECIB —
MpoJIyKIlii 6i0MacH, AECTPYyKIlii OpraHiuHOT PEUOBUHHU Ta O10r€0XIMIYHMX ITUKIIIB.

BaxinBUM ~ KOMIOHEHTOM  aJanTaliiHOrO0 TMOTEHIIaly €  eKOJIOr14Ha
MJIACTUYHICTh BHUJIB, IO TMPOSBISETHCS Yy 37aTHOCTI 3MIHIOBATH (DEHOJOTIIO,
G1310J0T1YHI  MapaMeTpu Ta MPOCTOPOBE TMOMIMPEHHS Y BIANOBIAL HA 3MIHY
KIIMaTUYHUX yMOB. MirpariiiHi MOKJIMBOCTI, IIBUAKICTh PO3CENICHHS Ta 3aTHICTb
OCBOIOBaTH HOB1 €KOJIOT1YHI HIIlll CYTTE€BO BIUIMBAIOTh Ha aJamnTalliiHl IPOIIECH,
0COOJIMBO B YMOBAX 3pOCTaHHS TEMIIEPATYPH Ta 3MIHU PEKUMY 3BOJIOKEHHS.

Ha nanamadTHOMY piBHI aganTaliiiHui MOTEHI1a] 3HAYHOIO MIPOIO 3yMOBJICHHI
MIPOCTOPOBOIO CTPYKTYPOIO Ta (PYHKITIOHATIBHOIO 3B’ sI3HICTIO. Mo3aiuHi nanamadtu 3
PI3HOMaHITHUMH €KOTOIIAMHU CTBOPIOIOTH CIIEKTP MIKPOKIIMATHYHUX YMOB, IIO
J03BOJISIE BUJIAM TEPEMILIYBATUCA Yy MEXKax TEpUTOPil Ta 3HAXOAUTH CHPUSITIUBI
yMOBH 0e3 HeoOX1HOCTI Aayiekoi mirpaiii. Exonoriyai Kopuaopu, IpupoaHi sapa Ta
Oy(depHi 30HM MIIBUINYIOTH 3JaTHICTh JIAHAIA(PTIB O ajamnTaiii Ta 3MEHIIYIOTb
PU3HK 1301511011 TOMYJISLIA.

CyTTeBy posib BIAITPAIOTh CYKIIECIMHI MPOIECH, sIKI 3a0€3MeUy0Th Mepedy/10By
€KOCHUCTEM TMICs TOopylleHb. BTOpWHHI cCykiecii T03BOJISIIOTH BiJIHOBJIFOBATH
POCIMHHHM MOKPHUB 1 TPOPiuHi 3B’SI3KU, TOJ1 SIK MEPBUHHI CyKlecli (JOpMyIOTh HOBI
€KOCHCTEMH Ha JIETPaJIoBaHUX a00 HOBOYTBOPEHUX MOBepXHsX. LIIBuAKICTh 1 Hapsm
CYKUECIMHUX 3MIH € BOKJIMBUMHU 1HAUKATOPAMU afanTalliiHOro NOTEHIIAIy.

AHTPOIIOTeHHUH BIUIUB MOJKE SIK 3HM)KYBATH, TAaK 1 MiABUINYBATH afanTalliiHUN
noTeHIian. [HTEeHCHBHE 3€MIJIEKOPUCTYBaHHs, ypOaHizaiis Ta 3a0pyAHEHHS, SK
MpaBujI0, 0OMEXYIOTh MPUPOJIHI aJanTalliifHi MexaHi3Mu. BogHodac BIIpoOBaKeHHS
€KOCHCTEMHO OpIEHTOBAHOTO YIPABJIIHHS, BIJIHOBJICHHS JETPAIOBAaHUX TEPUTOPIH 1
30€peKEeHHS MPUPOTHOT MO3ATUYHOCTI CIIPUSIOTH MiABUILICHHIO aIalTaI[liHOI 3/JaTHOCTI
€KOCUCTEM 1 JaHAmagdTiB.
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Oui"ka amanTaiiHOrO0 TOTEHIATy € BaXKJIMBOK CKJIAJIOBOIO IIJIaHYBaHHS
IPUPOJTOKOPUCTYBAHHS Ta PO3POOKU CTpaTeriii CTanmoro po3BUTKY. BoHa mo3Bosisie
BU3HAYUTH TEPUTOPIi 3 BUCOKOIO 3JATHICTIO 10 CAMOBITHOBJICHHS, & TAKOX 30HU, 110
NoTpeOyIOTh aKTUBHUX NMPUPOJIOOXOPOHHUX Ta ajanTallliHUX 3aXO0JiB Y KOHTEKCTI
KJIIIMAaTUYHUX 3MiH.

Omxe, aganTariiHui MOTEHIIAI €KOCUCTEM 1 JaHAMA(TIB € KII0UOBUM (HaKTOPOM
iX JOBroTpHBaioi cTabinpHOCTI Ta (yHKIioHamBHOI wimicHocTi. Moro 36epexeHHs i
MIBUIIEHHS € HEOOX1THOIO YMOBOIO MiHIMI3aIlii €KOJOTTYHUX PU3HUKIB 1 3a0€31eYCHHS
30a71aHCOBAHOTO PO3BUTKY MPUPOJIHUX CUCTEM Yy MIHIMBOMY CEPEIOBHIIII.

Ominka CTIHKOCTI Ta BPa3IUBOCT1 €KOCHCTEM 1 JIaHAIIA(TIB € OJTHUM 13 KITFOUOBUX
IHCTPYMEHTIB Cy4YacHUX EKOJIOTTYHHMX 1 TeorpadiuHuX IOCTIIHKEHb, IO J03BOJISE
rulme 3po3yMITH MeXaH13MH (YHKLIOHYBaHHA NPHUPOAHUX CHUCTEM B YMOBax
JWHAMIYHUX 3MIH cepeloBuina. Bona 3a0e3nedye HayKoBe MIATPYHTS IS
MPOTHO3YBaHHS E€KOJOTIYHUX HACIHIAKIB MPUPOJHUX 1 AHTPONOTE€HHUX BIUIMBIB Ta
dbopmyBaHHS €EKTUBHUX CTPATETIH YIIPaBIiHHS IPUPOJTHUMHU PECYPCaAMHU.

3Ha4YeHHS OLIHKA CTIHKOCTI TOJsSITa€ 'y BHU3HAYEHHI MEXK CaMOpPEryJisiil
MPUPOTHUX CUCTEM 1 BUSIBIIEHHI TIOPOTOBUX 3HAYCHB, IEPEBUIICHHS SKUX MPU3BOAUTH
70 HE3BOPOTHUX TpaHcdopMailil. AHali3 CTIHKOCTI JJa€ 3MOTY OI[IHUTU 3/aTHICTh
€KOCUCTEM 30epiraTu CTPYKTYpHY OpraHi3ailito, NIATPUMYBATH €KOCUCTEMHI PYHKII]
Ta 3a0e3leuyBaTH CTAIICTh OIOr€OXIMIYHUX ITMKIIB 3a YyMOB 3POCTAl0uOro
HaBaHTaXeHHA. Lle 0coOMMBO BaXIMBO [JIsI TEPUTOPI 3 BUCOKOI MPHUPOIHOIO
IIHHICTIO 200 IHTEHCUBHUM T'OCTIOJIAPCHKUM BUKOPHCTAHHSIM.

OuiHka Bpa3JIMBOCTI, Y CBOIO 4Yepry, MI03BOJIAE€ 1AeHTU(]PIKYBATH HAWUOUIBII
YyTJMBI KOMIIOHEHTH Ta AUISIHKY JIaH A TIB, € HEraTUBHI 3MIHH MOXYTb BUHUKATH
HaBITh 3a BIIHOCHO CJIA0KMX BIUIMBIB. BU3HAUYEHHS 30H IMABUIIEHOI BPA3JIHUBOCTI €
HEOOX1THOI0 YMOBOIO /ISl IPIOPUTETHOTO TIJIaHYBaHHS TIPUPOIOOXOPOHHUX 3aXO0/IiB,
ajJanTalii 10 KIMaTHYHUX 3MiH 1 3a1100iraHHs aerpaaarmii eKocucTeM. Y MoeaHaHH1 3
aHaJI130M €KCITO3UIIIi Ta aganTaIliifHOl 3JaTHOCTI TaKa OIliHKa (POopMye OCHOBY PH3UK-
OpIEHTOBAHOTO MiAXOY B €KOJIOTTYHOMY TUIaHyBaHHI.

Ha nangmadraHOMy piBHI OIlIHKA CTIMKOCTI Ta Bpa3JIMBOCTI HAOyBae 0COOIMBOTO
3HAQYEHHSI Yy 3B’SI3Ky 3 MPOCTOPOBOIO HEOJHOPIIHICTIO MPUPOAHUX CUCTEeM. Pi3Hi
€JIeMEHTH JIaHImadTy MOXYTh IMO-pI3HOMY pearyBaTH Ha OJIHAKOBI BIUTUBHU, IO
3YMOBIJIIO€ HEOOXIIHICTh MPOCTOPOBO AM(DEPEHIIIIOBAHOIO aHali3y. 3acTOCYBaHHS
JaHamadTHOTO  MIAXOAY  JO03BOJIAE  BPAaxXOBYBATH  MO3AiuHICTh  TEPUTOPIH,
GbyHKIIOHATBHI 3B’SI3KM MDK €KOCHCTEMaMH Ta POJb EKOJIOTIYHUX KOPHIOPIB Y
MiITPUMaHH1 CTIAKOCTI.

[IpakTruHe 3HaYEHHS OIIHKUA CTIMKOCTI Ta BPA3JIUBOCTI MOJSATAE Y MOKIUBOCTI
OOTpYHTYBAaHHSI  YHOPABIIHCHKUX  pilieHb y  cdepl  3eMIEKOPUCTYBAHHS,
IPUPOJOOXOPOHHOTO IIJIaHYBaHHS Ta BIAHOBICHHS JETPaJloBaHUX TEPUTOPIH.
OTpumani pe3yiabTaTH BUKOPUCTOBYIOTHCA JJI pO3pOOJICHHS CIIeHapiiB ajanTaiii 10
KJIIMAaTUYHUX 3MIH, OI[IHKA €KOJIOTIYHMX PpHU3MKIB, ONTHMI3alli Mepexi
MPUPOOOXOPOHHUX 00’ €KTIB 1 BIIPOBAKEHHSI IPUPOI0OPIEHTOBAHUX PIIICHb.
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Kpim TOro, ominka CTIMKOCTI Ta BpPa3jIMBOCTI Ma€ BaXJMBE 3HAYCHHS IS
pearizallii KOHIIENIii CTaJoro PO3BUTKY, OCKUIbKH JO3BOJISIE Y3rOJAUTH E€KOJOT14HI,
COIlIAJIbHI Ta €KOHOMIYHI iHTepecu. 30epeeHHs €eKOCUCTEMHOI CTIMKOCTI 3a0e3neuye
JOBTOTpHUBajie HaJaHHS EKOCHCTEMHHUX TMOCIYT, TOIl $K 3HUWKEHHS BpPa3JIMBOCTI
CIIpHSIE MMABUIIICHHIO €KOJIOTIYHOT O€3MeKH Ta aAalTHBHOCTI TEPUTOPIM.

OT1xe, OIliHKa CTIMKOCTI Ta BPa3JIMBOCTI €KOCHUCTEM 1 TaHAIAdTIB € HEOOX1THUM
€JIEMEHTOM CYYaCHHX JOCIIDKeHb MPUPOJHUX CHCTEM, L0 TMOEAHYE TEOPETHUHI
MIXO0W 3 MPAKTUYHUMH 3aBJIaHHSIMH OXOPOHHU JOBKUIIS Ta CTAJIOr0 pO3BUTKY. BoHa
CTBOPIOE OCHOBY JIJIsl HAYKOBO OOTPYHTOBAHOTO YIPABIIHHS IPUPOIHUMHU PECypcaMu
B YMOBaX TJ100aIbHUX €KOJIOTTUHUX 3MiH.

BucHoBku. Y cTaTTi y3araJbHEHO Cy4yacHI TEOPETUYHI MITXOJU 10 PO3YMIHHS
(YHKLIOHYBaHHS MPUPOJHUX E€KOCHUCTEM 1 JIaHAWA(TIB SIK CKIAJHUX, BIIKPUTHX
1EpapXiuHO OpPraHi30BaHUX CUCTEM, IO MepedyBarOTh Y CTaHl MOCTIMHOT JMHAMIYHOI
piBHOBaru. Iloka3zaHo, 1m0 iXHS CTPYKTypa Ta (YHKIIOHYBaHHS BHU3HAYAIOTHCS
B32€EMO/II€I0 O10THYHMX 1 a010THYHUX KOMITOHEHTIB, TOTOKAMH €HEpPTii Ta peYOBUHU, a
TaKO0 MPOCTOPOBO-YACOBOIO OPTaHI3aII€0 IPUPOJIHUX MPOIIECIB.

OOrpyHTOBaHO, L0 CTIHKICTH €KOCHUCTeM 1 JaHAmagTiB € 0araToOBUMIPHOIO
XapaKTEePUCTUKOIO, SIKa BKJIFOYAE PE3UCTEHTHICTh, PE3UJIIEHTHICTH 1 (DYHKITIOHATIBHY
cTaOuIbHICTb. BoHa (dopMyeTbcst miJ BIUIMBOM OlOPI3HOMAHITTS, CTPYKTYPHOI
CKJIQJTHOCTI, PIBHSI CAMOPETYJISIII] Ta IPOCTOPOBOI 3B’ A3aHOCTI JIaHAIIA(TIB. SHUKESHHS
CTIMKOCTI BHACJIJIOK aHTPOIOT€HHOT0 HAaBAaHTAXKEHHS Ta KJIIMAaTUYHUX 3MIH IT1JIBUIILYE
PU3UK Jerpaaailii MpUpPOTHUX CHCTEM 1 BTPATH €KOCUCTEMHUX (DyHKITIH.

BcranosinieHo, 110 BpaznuBICTh NPUPOIHUX CUCTEM € Pe3yJIbTaTOM IMOEIHAHHS
€KCITO3MIIT [0 30BHINIHIX BIUIMBIB, YYyTJIMBOCTI €KOCHUCTEMHUX KOMIIOHEHTIB Ta
0OMEXXEeHOTO ajanTaliiHoro moreHiiany. Oco0aMBO BPa3UBHUMH € €KOCHCTEMH 3
HU3BKUM O10pI3HOMAHITTSIM, MOPYIICHOK IPOCTOPOBOIO CTPYKTYPOIO Ta BY3bKOKO
€KOJIOTIYHOIO CIIeIliali3aIliero BUIIB, a TAKOXK MEPEXiIHI Ta rpaHuYHI JaHamadTH, ae
HaBITh HE3HAYHI 3MiHU YMOB MOXYTh CIIPUYUHSATH 1CTOTHI TpaHChOopMaIrii.

[Tokazano, 1m0 amanTariiHUNA TOTEHIIAl €KOCHCTEeM 1 JaHAmadTiB Bimirpae
KIIFOUOBY POJIb y 30€peKeHHI iXHbOTO (DYHKI[IOHYBaHHS B yMOBaX JIOBrOTPUBAIUX
3MiH. BiH 3a0e3neuyeTbcsi TEHETMYHOI Ta  BHUJOBOK  PI3HOMAHITHICTIO,
(GYHKIIOHATBFHOIO  HAJJTUIIKOBICTIO, MO3AiYHICTIO JIaHAmAapTIB 1 HASBHICTIO
€KOJIOTTYHUX KOPUIOPIB. 30€pEKEeHHsI Ta MiJABUIIECHHS aJaNnTaliifHOro MOTEHUIANy €
BKJIMBOIO TTEPEAYMOBOIO 3aMI00IraHHs HE3BOPOTHUM €KOJIOTIIHIM 3MiHAM.

JloBeieHo, 110 OIIHKa CTIMKOCTI Ta BPa3dUBOCTI €KOCHUCTEM 1 JaHAImAa(TIB Mae
BOXJIMBE HAYKOBE W NpPAKTUYHE 3HA4YCHHSA. BOHA 103BOJISIE BU3HAYMTH KPUTHYHI
MOpOrd  3MiH, 1IEHTH(IKYBaTH 30HU MIABUIIEHOTO EKOJOTIYHOTO PHU3UKY Ta
OOIPYHTYBATH MPIOPUTETHI HAMIPSMHU TPUPOJOOXOPOHHOI TISIBHOCTI M ajanTaii 10
KJIIMaTUYHUX 3MiH. Taka OIliHKa € HEOOXiMHUM IHCTPYMEHTOM €KOJOTI4YHOTO
MJIaHYBaHHS Ta YIPaBIiHHS NPUPOJTHUMU PECYPCAMHU.

3aranom pe3ynbTaTh AOCTIIKEHHS M1JKPECIIOITh HEOOXITHICTh IHTETPOBAHOTO
MIJIXO0/TY 10 BUBUCHHS €KOCUCTEM 1 JIaHAma]TIB, 110 MOETHYE €KOJIOT1YH1, reorpadivuai
Ta naHamadTo3HaBui KoHIenii. [le cTBoproe TeopeTHyHy OCHOBY ISl TIOJATBIINX

50



Proceedings of the 7™ International Scientific and Practical Conference
"Modern Perspectives on Global Scientific Solutions"

Ak EUROPEAN OPEN January 26-28, 2026
SCIENCE SPACE Bergen, Norway

it

E—— |

MPUKIAIHUX JOCTIHKEHBb 1 PO3POOJICHHS CTpaTeriii CTajoro po3BUTKY TEPUTOPI B
YMOBaX II00AJbHUX €KOJIOTTYHUX TpaHCchopMaIrii.
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IITYYHUU IHTEJIEKT JUISI TEHEPAILIT
TA HABUAHHS PO3B’SI3AHHIO 3A1AY
TEOPETUYHOI MEXAHIKH

IITanbko Onexcanap

K.(.-M.H., IOLIEHT

Kadenpa indopmaiiitHux TeXHOIOT1H Ta (I3MKO-MaTEMaTHUYHUX JUCIUILTIH
XepCOHChKUI HaBYaIbHO-HAYKOBUM IHCTUTYT

HarmionansHuil yHiBepCUTET KOpabieOyyBaHHA

iMeH1 aamipana MakapoBa, YkpaiHa

AHoTamisg. Y cTarTi JIOCHIKEHI MOMIIMBOCTI INTYYHOTO 1HTEIEKTY IS
TCHEpYBaHHSA 3a7ad 3 TEOPETHYHOI MEXaHIKM Ta HaBYaHHS CTYICHTIB iX
po3B’si3yBaHHIO. [lJi1 1BOrO pO3MISHYTO MacmiTadyBaHHS TeHepallli 3agad 3a
nornomoroto III, aBromaruyHe OLIHIOBaHHS Ta aJaNTUBHUN 3BOPOTHUN 3B'S30K 31
ctynenTamu, nposeneHHs LI anamizy po3B’a3Ky TEOpEeTUYHHUX 3aBAaHb, 0COOIMBOCTI
aQHAJITUYHOTO PpO3B'A3yBaHHS 3aja4, HaJaHI MPaKTHYHI peKOMeHAaIli s
BOpoBakeHHs 1] B HaBuanbHUM mIpolec.

Beenenns. [tyunuii intenext (ILI) BigkpruBae mpUHIIMIIOBO HOBI MOKIIUBOCTI
ISl TpaHcopmallii HaBYAJIBHOTO MPOLIECY 3 TEOPETUYHOI MEXaHIKH, OJHIET 3
HAWUCKIIQHININX 1 HAMBKIIMBIIINAX JUCITUILUTIH B OCBITI MalOyTHIX iHkeHepiB. OmHa 3
HaWOLIBIINX MPOOJIEeM Yy BHUKIAJaHHI TEOPETUYHOI MEXaHIKM - HEOOXIAHICTh MaTu
BEJIMKY KUIBKICTh MPAaKTHMYHUX 337a4 PI3HOTO PIBHS CKJIAJHOCTI JUIsl MPAKTUKU ¢
OILIIHIOBAHHA iX PO3B’SI3Ky CTyAeHTamMH. TpaauiliiiHO Iie¢ BUMara€ 3HaA4HUX YaCOBHX
BUTpAT BiJI BUKJIaJa4ya 1 MOXKe OyTH TMOJICTIIEHO 32 PaXyHOK BUKOPHUCTaHHS MPOTpam
1.

Mera Ta 3agaui gocaigaxenHs. J(OCTIAUTH MOXIMBOCTI IITYYHOTO IHTEIEKTY
JUTsI TEHEpYBaHHS 3aJad 3 TEOPETUYHOI MEXaHIKM Ta HAaBYAHHSA CTYACHTIB iX
po3B’si3yBaHHIO. JlJis 1BOTO pO3MISSHYTH MaciTaOyBaHHS TeHeparlii 3amad  3a
nonomororo I, aBTomarnyHe OIlIHIOBAaHHSA Ta aJalNTUBHUN 3BOPOTHUM 3B'S30K 31
crynenramu, npoBeaeHHs LI ananizy po3B’si3Ky TEOPETHUHUX 3aBIaHb, OCOOIMBOCTI
aHATITUYHOTO PO3B'A3YBaHHS 3ajady, HaJaTH MPAKTHYHI pEKOMEHJalii s
BOpoBakeHHs 1] B HaBuanbHUM mpolec.

Pe3yabTaTn gociaimxkeHns i ix oorosopennsi. EdexrusHe Buxopucranns 11
Mae 0a3yBaTHUCS Ha TPhOX B3aEMOTIOB'SI3aHUX KOMITOHEHTaX: IEPCOHAIII30BAHO1
ajanTarii, IHTepaKTUBHOI CUMYJIAIlS Ta 1HTEJIEKTyaJdbHOMY OIliHIOBaHHI. Ha Biaminy
BiJl MPOCTOTO BUKOPHUCTAHHS YaTOOTIB JII1 BUKOHAHHS JIOMAIIHHOTO 3aBIaHHS, TaKa
KOMIUIEKCHA CHCTEMa IMO€IHY€E KOTHITHBHI Teopii HaByaHHs 3 MoxkauBocTsmu LI [1].
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I'eneparuBuuii 11, Takwmit sk ChatGPT, Gemini a6o DeepSeek 103BONSAIOTH
MaciTa0yBaTH TeHepalliro 3a1a4 nusixoMm prompt-chaining [2]

Meton monsirae 'y HACTYITHOMY: BHKJIAJad BH3Hauae IIa0JIOHHY 3ajady
(manpuknan, «blaok Macor m KoB3a€e MO MOXWIIN IUIOMMHI Tijg KyToM 0 13
koedimienToM TepTs Ww»). Illl-cucrema mMmOTIM CHUCTEMaTHYHO BapilO€ YHCIIOBI
3HAYEHHS, KOHTEKCT Ta CKJIAJHICTh. KpUTHUYHO Ba)UIMBO, 10 CUCTEMa aBTOMATUYHO
BaJiilye po3B's3ku yepe3 Python iHTepnperarop, nepeBipsroun, Yd BOHH (Pi3UYHO Ta
MaTeMaTHYHO KOPEeKTHI. TakuM YMHOM, BUKJIaJad OTPUMYE TOTOBUH 10 BUKOPUCTAHHS
HaO1p 13oMopdHUX 3ama4 (3a1a4 OIHAKOBOI CTPYKTYPH, ajieé PI3HUX KOHTEKCTIB) 0e3
PHU3UKY MOIIMPEHHS MOMWIOK [2].

ABTOMaTUYHE OIIHIOBaHHS Ta aJalTHUBHUN 3BOPOTHUHN 3B'SA30K. 3BOPOTHHIA
3B'I30K - OJHA 3 HAWNOTYXHIIIUX I1HCTPYMEHTIB Yy HaBYaHHI, aje€ BIH YacTo
HEJ0CTATHHO 3a0€3MeUy€ThCs, KOJIM BUKIIA/1a4 MIPAIIOE 3 BEJIUKOT KUIBKICTIO CTY/ICHTIB.
HocnimxeHHss mokasaino, 1o open-source I moxke 3abe3neuntu edexTUBHUMN
3BOPOTHHM 3B'A30K MPU BUPIIMICHHI 3a7a4 3 TEOPETHYHOI MeXaHIKU (KoedimieHT
y3rojikeHHs K = 0.89).

Cucrema mpallroe Tak: CTyJIeHT rmojae po3B'si3anus 3aaadqi. 1 anamizye po3B's30k,
pO3Mi3HAE SIK MaTeMaTH4HI TOMWJIKM, TaK 1 KOHIUENTYyallbHI HEMOpPO3yMiHHS
(HampuKIIa, TUTyTaHWHY MIX Macoro W Barow, HEMPaBWIbHE 3aCTOCYBAaHHS IEBHOTO
3akoHy Hprotona). IloTiM cucTemMa TeHepye 3BOPOTHHM 3B'S30K: TOKa3ye, IO €
MIPABWIIBHUM B PO3B'SI3KY; BKa3y€ Ha IOMUJIKH 3 IOSICHEHHSM B 1X IPUYHUHMU; TTPOTIOHYE
criocoOu Kopekiii 0e3 mpsSiMOro BTpyYaHHS B PO3B'SA3aHHS 3a/1a4i.

AHani3 po3B’s3Ky TEOPETHYHHUX 3aBaaHb. OcoOMMBO €(EeKTUBHOI € cHcTemMa
3BOPOTHOTO 3B’SI3KY /IS 3aB/IaHb, B AKX CTYJACHT Ma€ HAJaTH Cy/IHKCHHS MPO TEBHY
¢bi13uuny curyarito. [Ipote cuctema MeHi eeKTUBHA HA YHIKAJIBHUX 3aBIAHHSX, SIKI
BUMaraloTb KpPEaTUBHOTO TIAXOMy UM HECTaHIApTHOro MucieHHs. OpHiero 3
HanOupmux mepesar Il y HaBuaHHi TeopeTWyHId MeEXaHIIl € WOTo 37aTHICTH
JIIarHOCTYBaTH Ta aJpPECHO KOPUTYBaTH KOHIIENTyalbHI MOMIJIKU (misconceptions),
K1 4aCTO CTIMKI i BaXKKO YCYBaIOThCS TPAAHMILIMHUM BUKIATaHHIM [3].

[TopiBusinHA pe3ynbratuBHOCTI pizHUX mporpam LI (ChatGPT, Google Gemini,
Microsoft Copilot) 11010 BCTaHOBJICHHSI y CTYICHTIB HENPAaBWJIBLHUX YSBJICHb MPO
HBIOTOHIBCbKY MexaHiKy mokazano, 110 ChatGPT HaifedekTuBHIIIE BUSBISIE
KOHIICTITYaIbHI TIOMHJIKM Ta IPOIIOHYE aJanToBaHI MOsCHEeHHs. Hampukian, komw
CTYICHT MPUITYCTHUB, IO IS pyXy JipTa BrOpY HATAT TPOCY Ma€ OyTH OUTHIITUAM 32 CHITY
rpaBiTarlii (10 CynepeyuTh NepiuoMy 3akoHy HbproTOHa), TO cucTema 3Moryia 4iTKO
MOSICHUTH TIOMIJIKY Ta TIPUBECTH apTyMEHTH, YOMY CTaja IBHUAKICTH PyXy Bropy
BHUMarae piBHUX CUJI HaTATY TPOCY Ta Baru Jidra.

Takox MOXHA 3a3HAYUTH, 10 HA BIAMIHY BiJ 3arajbHOr0 4ardoTa,
crneuianizoBana nporpamu LI Physics-STAR mae moxnusicts [4]:

o CTaBUTh MNHUTAHHS, $KI CIPSMOBaHI HAa BUSBJICHHS PO3YMIHHS CTYIEHTOM
HaBUAJILHOTO Marepiaiy, a He MPOCTO Ha HOTO 3[aTHICTh 3armaM'aTOBYBaTH (pOpMyIu.

o JleTanbHO po30Mpae KOHIENTYalbHI MOMWIKKA Yepe3 MOCHIII0BHI YTOYHIOOUI
MTUTAHHS.
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« Kopurye nommiiku, nepeTBOpIoOrOYM iX JIJIsl OJAJIBIIIOT0 HABYAHHS.

JlocniipKeHHs ToKa3alo, o CTYASHTH, K1 BAKOPUCTOBYBaju nporpamy Physics-
STAR, nemoHcTpyBasii BHUIy YCHIIIHICT, Y BUKOHAHHI TEOPETUYHUX 3aBIaHb.
Oco06sHBO 11€ CTOCYETHCS 3aBJIaHb, 1110 BUMArarTh ITTHOOKOTO aHai3y iHGopMaIri.

Oco0nMBOCTI aHATITHYHOTO PO3B'A3yBaHHS 3a7a4. 3a7a4dl TEOPETUYHOI MEXaHIKH
4acTO BUMAararoTh PO3B'sI3aHHs CKIIAHUX JTU(epeHIialbHUX PIBHSAHB pyXy. s 1ip0ro
MOXJIUBO 3acTtocoByBatd SymPy, sika € Python-6i0miorekoro mJjisi CHMBOJBHUX
o0umcleHb, a TaKOX KomepliiHy muporpamy Wolfram Mathematica, mo MaroThb
BOyZOBaHI MOAYM sl KjacuyHoi MexaHiku [5]. HasBHI B HUX I1HCTPYMEHTH
THCTPYMEHTH J03BOJISIFOTH CTY/ICHTAM:

o CUMBOJILHO PO3B'SI3aTU PIBHIHHSA PyXY, OTPUMYIOUH TOUHI aHATITUYHI PIIIICHHS
3aMICTh YMCIOBUX alpOKCUMAIIli

« BukonyBaru nudepeHiiiroBaHHs Ta IHTETPYBaHHSA 3 11€IbHOIO TOYHICTIO.

« BigyanizyBaru pe3ynbraru uepes rpadiki.

o [lepeBipsiTu CBOT pO3paxyHKH BPYYHY.

Hampuknaa, cTylneHT MoKe BCTAHOBUTH JarpaHkiaH MEXaHIYHOi CHCTEMH
(cucrema 3B's3aHuX Mac), a SymPy BuBene piBHsSHHA Jlarpamka Ta CHMBOJBHO iX
po3B'sbke. lle 3HauHO crpoilye, KUl MOXE BUMAaraTu JECATKIB CTOPIHOK PYYHHUX
OOYHCIIEHB.

[Tpaktuuni pexomenaaitii aus BrposakeHHs LI B Hauansuuit nporec. 11 He
MOBMHEH 3aMIiHIOBaTH BHKJIaJaya, a CKOpillleé JOMOBHIOBATH WOTr0, HaJAl0qH
MacimTaboBaHy nepcoHamizamito. 3a monomoroto LI mig wac HaBuyaHHS TEOPETUYHOI
MEXaHIKH MOKJIMBO peasii30ByBaTH HACTYIIHE:

l. AnantuBHe TecTyBaHHA, TOOTO BuKOopucToByBatn IlI-cuctemu s
BIJICTE)XCHHSI TPOTPECY CTYACHTIB Ta aBTOMATHUYHOI MiA0Opy 3aja4 BiAMOBIIHOT
CKJIaAHOCTI. Jl7s 1bOro MoXKHa BUKOPUCTOBYBATU Taki ruiardopmu, sik Realizeit a6o
ALEKS.

2. T'e”eparito BapiaTUBHUX 3aJlad - BHUKOPUCTOBYBaTH prompt-chaining y
ChatGPT mmst ctBOopeHHS BenMKWX OaHKIB 130MOp(QHHMX 3amad sl JTOMAaIlTHBOTO
3aBJIaHHA Ta OI[IHIOBAHHS.

3. ABTOMaTnyHe MUCHMOBE OI[IHIOBAHHS - BIIPOBAJANTH CUCTEMHU, 110 TEHEPYIOThH
3BOPOTHHM 3B'S30K Ha CTYIEHTCHKI pO3B's3aHHs, BUKOpucToBytoun sk LLM (Large
Language Model, Benuka MoBHa Mojenb), Tak 1 CHUMBOJIbHI IHCTPYMEHTH IS
MEPEBIPKU MPABUITBLHOCTI.

4. BipryanbHi nmaboparopii 3 nocepennukamu LI - nonoBusitn PhET-cumynsiii
MIEPCOHAIII30BAHUMH 3aTUTAHHSAMH, 10 reHepyroThes 1111, mob mepeTBopuTH nacuBHe
CIIOCTEPEKEHHS Ha aKTUBHE J10CI1HKSHHSI.

5. J1arHOCTUKY TOMMUJIOK - BUKOpUCTOBYBatTM LLM nisi BUSIBIEHHS THUIOBUX
KOHIIETITYaJIbHUX MOMUJIOK Ta MPOTIO3HIIIi aJpeCHOTO KOPUTYBAaHHS

BucHoBku. [IITygHuil 1HTEJIEKT Ma€ 3HAYHUW IMOTEHINaN ISl BIOCKOHAJICHHS
MPOLIECIB TeHepallli Ta HaBYAHHS PO3B’A3KY 3aJad TEOPETUYHOI MEXAHIKU uepes
aJlanTUBHE TIEPCOHAJNII30BAHE HABYaHHS, IHTEPAKTUBHI BIpTyasibHI Jaboparopii,
MaciiTaboOBaHy TEHEpaIlilo 3ajJad Ta IHTeJIeKTyaJbHe OIliHIOBaHHA. HaiOubm
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OOHAIIAIMBI pe3yapTaTu crocrepiratotees, komu LI BHUKOpPHCTOBYETHCS —SIK
JOTIOBHEHHSI /0 TPAJMIIIMHOTO BHKJIQJAaHH], a HE SK HOTOo 3aMiHa, 3 OCOOJIMBHM
HAroJIOCOM Ha JIIarHOCTUKY Ta KOPEKI[I0 KOHIIENTYaIbHUX MIOMUIIOK.
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Kadenpa koM’ roTepHruXx HayK

HauionansHuil 1icOTeXHIYHUI yHIBEpcUTET Y Kpainu, JIbBiB, YKpaiHna

AHoTamiss — Po3poOiieHa Monenb Mae Ha MeETI MIABHUINCHHS €(PEKTUBHOCTI
MONIYKY IUISAXIB Y CUTYyallliX, J€ CepeOBHUILE MIJJISAra€ YacTUM 3MIHAM, TaKUM SIK
JUHAMIYHI Tepenkoan abo 3MiHa koHdirypaiii. Po3pobnennit miaxin moxe OyTH
BUKOPUCTAHUM Yy pi3HUX chepax, BKIIOUA0UN KOMI'IOTEPHI irpu Ta pOOOTOTEXHIKY, A€
BOXJIMBO JIOCATTH PEANICTUYHUX Ta MIBUIAKAX MapIIPYTIB JJis  arceHTIB.
3anpornoHoBaHa MOJIENb TAKOXK MOXKE CIY>KUTH OCHOBOIO JJIsI TOAANIbIINX AOCTIIKEHb
y raiy3i onTuMi3allii HaBiraliifHuX aJIrOPUTMIB B yMOBaxX 3MiHU CEPEOBHILIA.

KurouoBi cjioBa — MareMatnyHa MOJ€lb, JTUHAMIYHUNA 1€papXidyHUN TMOIIYK,
Theta*, any-angle pathfinding.

55


https://doi.org/10.12677/ae.2025.1561144
https://doi.org/10.12677/ae.2025.1561144
https://arxiv.org/pdf/2508.14755
https://doi.org/10.1088/1361-6552/adb235
https://arxiv.org/pdf/2406.10934
https://www.datacamp.com/portfolio/vikashsinghy2k
https://www.datacamp.com/tutorial/sympy

Proceedings of the 7™ International Scientific and Practical Conference
"Modern Perspectives on Global Scientific Solutions"

January 26-28, 2026
£\ EuroPEAN OPEN

7 SCIENCE SPACE Bergen, Norway
e

Abstract - The developed model aims to improve the efficiency of pathfinding in
situations where the environment is subject to frequent changes, such as dynamic
obstacles or configuration changes. The developed approach can be used in various
fields, including computer games and robotics, where it is important to achieve realistic
and fast routes for agents. The proposed model can also serve as a basis for further
research in the field of optimization of navigation algorithms in a changing
environment.

Keywords - mathematical model, dynamic hierarchical search, Theta*,
any-angle pathfinding.

CydacHi irpoBi cepe1oBHUIIla YaCTO BUMAraroTh €()eKTUBHUX alITOPUTMIB MOIIYKY
NUISXIB, 3JaTHUX IIBUJKO OOYMCIIOBATH TPAEKTOPIi HABITh B YMOBAaX AWHAMIYHUX
3miH. TpanuiiiiHi migxoad, Taki sk A*, 3a3HaOTh 3HAYHUX OOMEXKEHb Yy CKJIQHUX
CEpEelIOBHUIIAX, OCOOJMBO KOJM BOHHM IHTETPOBAHI B i€papXiuHi cUCTeMH. lepapxiuHi
meroau, Taki sk HPA* (amrn. Hierarchical Pathfinding A*), 3meHmyorsh
00YHMCITIOBANIbHI BUTPATH 3aBJISIKM KJIaCTepHU3aIlii Ta a0CTparyBaHHIO MUISIXIB HA PI3HUX
piBHsAX. OnHak, Xo4ya TakKi METOAU 3HIKYIOTh O0CATH OOYMCIIeHb, I1I€ YacTo
BiIOYBA€THCS 32 paXyHOK ONTHUMAJIbHOCTI B CEpeIH1 KilacTepiB. Yepes 11e BUHUKAIOTh
3HAYHI 3aTPUMKH Ta 3pOCTA€ HABAHTAKEHHSI HAa TIaM'ATh MIPH MOCTIHHUX OHOBJICHHSX Y
JUHAMIYHOMY CEpEJOBMII, [0 NPHU3BOAUTH OO HEKOHKYPEHTHHX pIIIEHb Ha
JIOKaJTHHOMY PiBHI.

[cHyroul JochiKeHHs TOKa3yIoTh, 1110 KiacTepHa cTpykrypa B HPA* oOmexye
THYYKICTh BUOOPY MapuIpyTiB, 10 € KPUTUYHUM JJISl ITPOBUX CEPETOBUIII 13 BEIUKOIO
KUIBKICTIO MEPENIKo/ 1 IBUIKUMH 3MiHaMu. Hanpukiaz, y Mexax KoKHOTO KilacTtepa
A* 3aCTOCOBY€ThCS SK 0a30BHH JITOPUTM IOIIYKY, IO MPU3BOAUTH O 3HAYHUX
OOYHUCITIOBAILHUX BUTPAT 1 HAJIMIPHOTO YaCy BUKOHAHHS y BEJTUKUX KiacTepax. Takum
YIMHOM, aKTyaJIbHIM 3JTUIIAETHCS MMUTAHHS IMONTYKY IIUIAXIB Y CEpeInHi KJIacTepiB, M0
3laTHEe HE TUIbKU MIATPUMYBATH ONTUMAJBHICTh NUISAXY, aje W aganTyBaTHCS [0
JTMHAMIYHUX 3MiH cepenoBuia [1].

OnHUM 13 IEPCTIEKTUBHUX PILIEHD € 3aCTOCYBaHHS aITOPUTMIB "0y 1b-sIKOTO KyTa"
(anrn. any-angle pathfinding), Takux sik Theta*, siki 103BOJSIOTH OUTBII MPUPOAHUM 1
OpSIMAA  TIOMIYK NUISIXIB Y MEKax KIAcTepiB, 3HIKYIOUM JTOBXHHY NUIAXY Ta
ONTUMI3YIOUM BHUKOpUCTaHHS pecypciB. Buxopucranns Theta* y auHamiuHOMY
1EpapXI4HOMY I1JIX0/11 MOYKE CYTTEBO 3MEHIIUTH KUIbKICTh 00UUCIIEHB, HEOOXITHUX IS
nepepaxyHKy JIOKAIbHUX INUISXIB, 1 MIBUIIUTH 3arajibHy €(QEKTUBHICTh, IO POOUTH
fioro 6araToo0ISIOYMM IS IFPOBUX CHCTEM 13 YaCTUMH 3MiHAMU cepenoBuia [2].

Jlnst moOyaoBM MaTeMaThyHOi Mojelni anroputMmy Theta* 3 BUKOpHCTaHHSM
JUHAMIYHOTO 1€papXiyHOTO MIAXOAY BaXKIMBO 00'€IHATH OCOOJUBOCTI IHOTO
QITOPUTMY 3 TIPUHIUIIAMHM  1€papXiyHOi KiacTepu3aiii, 100 3a0e3neunTH
ONITUMAJIBHICTh Ta aIANTUBHICTh Y IUHAMIYHUX cepenoBuiiax. Ock eranu noOya0BH
MOJIENI:

1. BuzHaueHHs CTPYKTYypH l€papxii
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VY nuHAMIYHIA 1€papXIvyHId CHUCTEMI CEpPEeIOBHIIE IOJIISETHCS Ha KIacTepH,
KOKEH 3 akux mozemoerbes sk rpad G = (V,E) , ne V — MHOXUHA By3:iB (BEpIINH),
a E — MHOXMHa pebdep, K1 3’€IHYI0TH 111 By31u. Kimacrepu popMyroTh 611611 BUCOKH I
piBEeHb iepapxii, B sIKii KOXE€H KJIacTep 3'€JHAHWN 3 IHIIMMHU KJIaCTepaMu dYepes
MOPTaJIM — CIIeIialbHI BY3JIH, K1 3B'A3yI0Th KJIaCTEPH MIXK COOO0IO.

Gy = (Vu, En)
ne Gy — rpad Ha BepxHbOMY piBHI l€papxii, Vy — MHOXHHA BY3JiB-MIOpTatiB, a Ey —
MHOKHHA pedep MK HUMH.

2. Mopens nuisixy Ha ocHoBi Theta™

AnroputMm Theta* mrykae nuisix 3 ypaxyBaHHsIM "OyIb-sIKOTO KyTa'", 110 O3HAYAE,
10 BiH IEepEeBIpsiE MOKIUBICTh PYyXy 0€3MOCEPETHHO MIXK JIBOMA TOYKAMH, SKIIIO MIXK
HAMHA € TpsSMa BUAUMICTb. J[7 KOXXHOTO MOTOYHOTO BYy3Ja U PO3IIISAAETHCS
MOXJIMBICTh EPEMIIIEHHS 10 HACTYITHOTO BYy3J1a S 0€3 MPOMIKHUX BY3JIIB.

MareMaTuuHe TMpeACTaBICHHS MPSMOTO PyXy: BIICTaHb MPSIMOTO PYXy MK
JIBOMa BYy3J1aMU U 1 S, JI¢ € IPsiMa BUJAUMICTb:

d(us) = \/(Xu —Xg)? + (yu — ¥s)?

OHOBJICHHST BapTOCTI NUIAXY: AJNTOPUTM TepeBipse, un npsamuii pyx d(u,s)

MEHIIIN 32 CyMy PYyXiB uepe3 iHII By3Ju. SIKIIO Tak, TO:
g(s) = min(g(s), g(u) + d(u,s))
ne g(s) - moTouHa HaWKOPOTIIA BiJICTaHb J0 By3Jia S.

3. luHaMiuyHE OHOBJICHHS 1€pAPXI4YHOT MOJIEN]

Komnu cepenoBuiiie 3MiHIOETHCS (HAPUKIIA, 3'IBISIOTHCS HOBI MEpPEIKOau abo
3MIHIOIOTBCS] MEK1 KJIacTePIiB), IEpapXidyHa MOJENb MOBUHHA afantyBatucs. s 1iporo
MIEPEPAXOBYIOTHCA TUIBKK Ti1 KJIACTEPH, A€ BIMOYJIHCS 3MIHH, a 3B'S3KUA 3 IHIIUMH
KJIaCTepaMU 3aJMINA0ThCS He3MIHHUMHU

IepepaxyHok JlokaibHUX NUTsIX1B: BukoprcroByroun Theta*, anropurm OHOBITHOE IIUTSIX
y Mea 3MiHeHOoro Kiactepa. Le 3abe3nedye MiHIMIzaIIii0 KUTBKOCTI 00UMCIIEHb 1 POKYCYE iX
JIMIIIE Ha KOHKPETHHX JUITHKAX, 110 3HIKYE 3araibHe HAaBaHTAKEHHS Ha CUCTEMY.

OnHoBIIeHHS 3B'SI3KIB MK KJacTepaMu: 3aMiCTh MOBHOTO MEPEPAXyHKY HUIIXY
MIX yciMa KJIacTepaMu, TMHaMi4YHa MOJIEJIb OHOBIIIOE TUIbKH 3B'I3KM MK 3MIHEHUMHU
KJIacTepamHu 1 CyC1THIMH.

4. IimpoBa PyHKIIIS A1 ONITUMI3ALIiT

VY IrMHaMiYHOMY 1€papXi4HOMY MiAX0Ji, sikuil BukopuctoBye Theta*, meroro €
MIHIMIi3aIlisl 3araJIbHOT TOBXXKHHU NUIIXY P, sika BpaxoBye BCi KIacTepH:

minP = Z d(u,s)
(u,5)€G
ne P - 3aranbHa nOBXUHA NUISIXY, SIKA ONTUMIZYETHCS IUIIXOM MiHIMI3alli BiACTaHEH
ycepenuHi kinactepiB (uepe3 Theta*) Ta Mixk Kiactepamu (depe3 THHAMIYHE OHOBJICHHS).
BucnoBku. [100y0BaHO MOAENIb JUHAMIYHOTO 1€PAPXIYHOIO MOMIYKY IUIAXY 3
BUKOPUCTAaHHSIM ayiroputMmy Theta* nist jJokanbHUX 00YHCIIeHb. MoOjelb ONTUMI3Y€E
TpaekTopii, 30epiraroyu KOPOTIIl NUISIXH 3 MPSIMUM PYyXOM, IO JIO3BOJISE JTOCATTH
OUTBII peasiCTUYHOrO Ta MJIABHOTO [IEPECYBAaHHA areHTIB Yy MeKaxX KJIacTepiB. 3aBIsSKU
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npsmii nepeBipiil BuguMocTi Theta* 3MeHIye KUIbKICTh MPOMDKHHX BY3JIB IO B
CBOIO Uepry 3MEHIIIy€ Yac 00UYHCIICHb.
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Ein Markow-Modell ist ein Modell, das auf der Beschreibung stochastischer
Prozesse basiert. Zur Beschreibung des Modells wird ein Graph, der als Markow-Kette
bezeichnet wird, verwendet. Der Aufbau des Modells gliedert sich in zwei Phasen: die
strukturelle und die statistische. In der strukturellen Phase wird die Kette mit ithren
Zustinden und Ubergingen erstellt. Die Uberginge repriisentieren die Eingabedaten
des Systems, wahrend die Zustinde die notwendigen Informationen {iber die
Geschichte dieser Eingabedatenenthalten [1].

Bei der Bewertung der Zuverlédssigkeit von Softwaretools wird das Aussehen
eines Abschnitts der Markow-Kette durch die Architektur bestimmt und héngt von der
Anzahl der Hardwarekanile und den Versionen des Softwaretools ab.
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Abb. 1 zeigt ein Beispiel — einen Ausschnitt aus einem Graphen fiir eine
Architektur, die zwei Hardwarekanile und eine Softwareversion enthalt.

24,

Hg Hp

Abbildung 1 — Einzelfragmentgraph der Funktionsweise eines duplizierten ein
versionalen Software- und Hardwarekomplexes

Die Grafik beschreibt drei Zustiande:
Sl

S, _ ein Zustand, der durch den Ausfall eines der Kanile einer
Hardwarekomponente gekennzeichnet ist (Auftreten eines physikalischen Defekts);

S5 Systemausfallzustand einer Softwarekomponente (Auftreten eines
Softwarefehlers).

Die Uberginge charakterisieren die Intensitit des Auftretens von Defekten und
die Intensitdt der Wiederherstellung:

— der Zustand, in dem das System betriebsbereit ist;

_As Intensitit des Auftretens von Softwarefehlern;

A Intensitdt des Auftretens von physikalischen Defekten;

— Hs _ Intensitdt der Wiederherstellung aufgrund des Auftretens von

Softwarefehlern;

— #* _ Intensitit der Wiederherstellung aufgrund des Auftretens von physischen

Defekten.

Auf der Grundlage von einteiligen Graphen werden mehrteilige Graphen
aufgebaut, wobei jedes Teil strukturell invariant ist. AnschlieBend wird fiir jedes
Fragment ein System von Kolmogorow-Differentialgleichungen aufgestellt, dessen
Losung unter Berticksichtigung der Anfangsbedingungen die Wahrscheinlichkeiten fiir
den Zustand des Systems in verschiedenen Zustinden ermittelt.

Eine der wichtigsten Eigenschaften der Zuverldssigkeit von Software- und
Hardware-Komplexenist die Bereitschaftsfunktion

k
A(t)= B(1), (1)
i=0
wobel E(t) Wahrscheinlichkeit, dass das System betriebsbereit ist, bedeutet [2, 3].

Die Vorteile von multifragmentiaren Modellen auf Basis von Markow-Ketten
liegen darin, dass die Abfolgen der Fragmente wie ein Beispiel fiir die tatsdchliche
Verwendung aussehen, wenn das Modell das Betriebsverhalten erfasst. Ein weiterer
Vorteil ist die formale Grundlage des Modells als stochastischer Prozess, die
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analytische Berechnungen ermdglicht. Der Nachteil besteht darin, dass die Anzahl der
Zustinde fiir komplizierte softwaretechnische Komplexe sehr grof3 ist, was
umfangreiche Berechnungen erfordert.

Die Losung dieses Problems besteht darin, bei der mehrteiligen Modellierung auf
der Grundlage von Markow-Ketten ein Modell zu verwenden, das dem Modell der
Zustandshierarchie dhnelt, wobei jedes Teilstlick einzeln nacheinander betrachtet wird.
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Modeling and Simulation of Systems. MODS 2024. Lecture Notes in Networks and
Systems, vol 1391. Springer, Cham. https://doi.org/10.1007/978-3-031-90735-7 17

BUJIYYEHHSA O3HAK I3 JIOKAJIBHUX CTPYKTYPHHUX
INATEPHIB YACTOTHUX KAPT KT-30bPA’KEHDb
JETEHb Y BATATOKJIACOBIH KJTACU®IKAILIT

HasugoBuu Liis BikropoBuy

acHipaHt

Hacrenko €Bren ApHoJbI0BUY

1.0.H., K.T.H., mpodecop

Kadenpa 6iomeanunoi KibepHETUKHT
HamionansHu# TeXHIYHUN YHIBEPCUTET Y KpaiHU
«KuiBChbKUI MOMITEXHIYHUNA IHCTUTYT

imeH1 Iropst Cikopebkoro», Ykpaina

Komm’rorepua tomorpadis (KT) € 6a30BUM IHCTpYMEHTOM JjIsi CKPUHIHTY Ta
JT1arHOCTUYHOTO CYIIPOBOAY MATOJOriH JiereHb, 30Kkpema, Hu3bkogo30Ba KT y Benukux
PaHIOMI30BaHMX JIOCIIKEHHSX MPOIEMOHCTPYBaJIa CTATUCTUYHO 3HAYYIIE 3HUKCHHSI
CMEPTHOCTI BiJI paKy JiereHs [1].

[Tocriitne 3pocrtannss o0csariB KT-gocmikeHb MNPU3BOAWTH JIO0 3HAYHOTO
MepPeBaHTAXKECHHS JIKapiB, II0 3YMOBIIOE TOCTPYy TOTpedy y BIPOBAHKECHHI
KOMITFOTEPHUX CUCTEM MIATPUMKU TPUUHATTS piieHsb. [lonpu 3HaYHU ycrix METo/I1B
TMOOKOTO HABYAHHS, IXHE TMPAKTHYHE 3aCTOCYBaHHA B MEIUIIMHI  YacTo
YCKIIATHIOETECA OOMEKEHUM OOCATOM SIKICHO aHOTOBAaHUX JaHUX JUIsl HaBYaHHS,
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HEJOCTATHBOIO TIPO3OPICTIO MNPUUHATHX pIlMIEHh Ta YYDIMBICTIO MOJEIeH 10
MDKCKaHEPHOI BapiadeabHOCTI 300paxeHs [2].

OcobmuBicte KT-300pakeHb jiereHb MoJsirac€ B TOMY, IO JIarHOCTHYHO 3HAYYINA
iH(opMaIris 3a3BU4ail KOHIICHTPYEThCS B HEBEJMKHX JIOKAJIBHUX JUISIHKAX, TOAl SIK (DOH,
IIyM Ta 30POB1 TKAHWHH 3aiIMarOTh OUTBIITY YAaCTHHY ILIOLT 3pi3y. 32 TAKUX YMOB KPUTHYHO
BOKJIMBUMH CTaIOTh MIJIXOU MOTIEPETHHOT 00POOKH, 3/1aTHI MPUTHIYYBAaTH HElH()OpPMAaTUBHI
IHTEHCUBHOCTI 0€3 BTPaTy CTPyKTYPHUX OCOOIIMBOCTEN HOBOYTBOPEHS [3].

Pamiomiuamii miaxin po3misgae 300pakeHHs K JHKEPEIO KUTbKICHUX O3HAK, e
BUOIp METOAIB HOpMamizamii Ta QuibTpamii Oe3mocepeHbO  BIUIMBAE  HA
BIJITBOPIOBAaHICTh Mojenei. TakuM YWHOM, aKTyaJhbHOK HAyKOBOIO 3aJaucio €
pO3poOKa METOJIB, IO MOEIHYIOTh MPOCTOTY IMOPOTOBOTO BiAOOPY 3 MOTY>KHICTIO
Cy4YacCHUX aJITOPUTMIB Kitacudikaii [4].

Meroro AoCHKeHHS € po3poOka Mmaxoay 10 KiibkicHoro adamizy KT-
300paXeHb JIET€Hb, M0 IPYHTYETHCS HA OMUCI JIOKATbHUX CTPYKTYPHHUX MATEPHIB Y
BHIJISII YACTOTHUX O3HAK 13 TOJAJIBIINM 3BXXYBAaHHSAM iXHBO1 1HOOPMATUBHOCTI IS
KJacudikalli TUMIB paKy JIeTeHb. 3apONOHOBAHUN MiAX11 BKJIIOYA€E JACKIJIbKa eTalliB.
Ha nepIoMy eTarni BUKOHAHO (UIbTpaIlil0 IHTEeHCUBHOCTEH 13 KJiac- 6aJIaHCYBaHH$IM
0 TMPUTHIYYE HEIH(GOPMATUBHUI CHUTHAJ 1 BUPIBHIOE BHECOK IATOJIOTIM pi3HOL
KUIBKOCTI Ta po3Mipy 3a Tunamu [5]. Ha gpyromy erami peani3oBaHO ajJrOpUTM
imeHTrdikamii JIOKAIbHUX TaTePHIB, SKUH NMEPEBOAUTH aHaJI3 BiJl OKPEMHX ITIKCETIiB
JI0 OIUCY MIKPOCTPYKTYpP TKaHUH [6]. ¥V 1iif poOOTI pO3IVISIHYTO HACTYIIHUM eTam —
NEPETBOPEHHS YacTOT MaTEPHIB Y HABYAIbHI 03HAKH 3 KOHTPOJIEM BUTOKY JaHHX.

Anroput™m ¢hopMyBaHHS 03HAK 13 JIOKAJIbHUX MATEPHIB OPraHi30BaHO y JIBa €TaIu:
HanawmtyBanHs (FIT) ta tpancdopmaiii (TRANSFORM). I1ix BuTOKOM JaHUX Y IIbOMY
KOHTEKCTI PO3yMIETbCS CUTYyallis, KOJdu 1H(opMalls 3 TECTOBOI YaCTMHU MPsIMO abo
OIOCEPE/IKOBAHO BILJIMBAE HA BUOIp O3HAK YU MapaMeTPIB iX NePEeTBOPEHHS, BHACTIIOK
9Oro OIIIHKM SKOCTI MOJEIl CTaloTh 3aBUIIEHMMH [7]. 3 ommy Ha Iie, y MexXax
3alpOTIOHOBAHOTO MMIAXOAY BCl pIIIEHHS, TIOB’s3aHl 3 B1IOOpPOM mMarepHiB 1
KaTiOpyBaHHSIM IIEPETBOPEHD, MPUUMAIOTHCS BUKITIOUHO HAa HaBYAJIbHIM BUOIPIIi, TO1 K
TECTOBI JIaH1 BUKOPUCTOBYIOTHCS JIUIIIE JUIS 3aCTOCYBAaHHS BKe 3a(iKCOBAaHUX MPABUIL.

BxigHl AaHl 4acTOT MAaTEpHIB XapaKTEPHU3YIOThCSA BHUCOKOK PO3MIPHICTIO Ta
PO3PIIKEHICTIO, IO 3yMOBIIIOE HEOOXITHICTh 3MEHILIEHHSI TIPOCTOPY O3HAK 0e3 BTpaTu
iHpopmaruBHUX KoMIoHeHTIB. Tomy Ha etami FIT Hacammnepen BUKOHYeTbCs BiOip
MaTepHiB 3a JBOMa B3a€MOIOTIOBHIOBAIbHUMH KpuTepisiMu. [lo-mepiiie, 3acTOCOBYEThCS
MX1T 9aCTOTHOTO aHaITI3y, 3a SKOTO B MeXaX KOXKHOTO KJIaCy BHUIUISIOTHCS MAaTepHU 3
HaOUIBPIIMMU ~ CyMapHMMH 4acToTamMu mosiBU. lle  703Bomse  rapaHTyBaTH
PETNPE3eHTATUBHICTh YCIX KJAciB y (DiHAJTLHOMY MPOCTOPI O3HAK, IO € BAKIUBUM Y
0araroksacoBiii MOCTAHOBIII Ta 3a HAsIBHOCTI ArcOanaHcy. [lo-apyre, BUKOPUCTOBY€ETHCS
paHXKyBaHHS 3a y>-KpUTepieM OiHApHOI MPHUCYTHOCTI narepHa ((akT MosiBH/B1ACYTHOCTI
y 3pa3Ky), SKe CHpsSIMOBaHE Ha TMIJACWICHHS THUX MaTepHIB, 10 MalOTh HANHOUIBII
BHUpa)XEHY acoLl1allio 3 IEBHUMU KJIaCaAMHU HaBITh 3@ OPIBHSAHO HEBUCOKUX A0COIFOTHUX
yactot. [lincymKoBuid HaOlp MarepHiB BU3HAYAETHCS K 00 €THAHHS 000X CIHCKIB, IO
3a0e3neuye OHOYACHO PEMPE3EeHTATUBHICTD 1 TUCKPUMIHATUBHICTD.
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[Ticns dikcanii BiniOpaHOT MHOKMHU MATEPHIB JAaH1 NEPEBOJSATHCA Y MAaTPUUHY
dbopmy "3pazok x marepH". Jlyg 3abe3nedeHHs BiATBOPIOBAHOCTI MPOCTOPY O3HAK
BUKOHY€ETHCSI BUPIBHIOBaHHS O3HAKOBOTO MPOCTOPY. Y pas3i BiJCYyTHOCTI TMEBHUX
B11I0paHUX MaTEepHIB y KOHKPETHOMY HA0Opi JaHWUX BIAMOBIAHI CTOBIII BCE OJHO
CTBOPIOIOTBCSA 1 3allOBHIOIOTHCS HYJIBOBHMM 3HAUCHHSAMH. TakWil KpOK TapaHTye
Y3TO/KEHICTh CKJIaay Ta MOPSAJIKY O3HAK MK HaBYaJIHHOIO Ta TECTOBOIO BHOIpKamu.
JlonatkoBo (opMyeThCs Clly>)k00B€ BiJOOpakeHHs '"maTeépH — JOMIHAHTHUM Kiac",
TOOTO KJac, y SIKOMY CyMapHa 4acToTa MOSBH LOTO IMaTepHa € MaKCUMAaJbHOIO;
B1JI0Opa)KEHHSI BUKOPUCTOBYETHCS JJIs1 IHTEPIPETALIil pe3y/bTaTiB.

Ha HacTynmHOoMy eTari OIIHIOIOTHCS MapaMEeTpU MEPETBOPEHbB, SKI MalOTh OyTH
MepeHeceHl Ha TEeCTOBI JaHi Oe3 mepeolliHoBaHHs, 30kpeMa, idf-Baru nis TF-IDF
MEPETBOPEHHS Ta CTAaTUCTUKU CTaHaapTu3auli ais log-momanHs. Yci BiAMOBIAHI
napaMeTpu, pa3oM i3 MepesikoM BiliOpaHUX MaTepHiB, 30epiraloTbesa y KOHITyparrii
Ta BUKOpUCTOBYIOThCS Ha eTani TRANSFORM. Takwuii miaxia peanizye NpUHIIUMIIOBE
OoOMeXEeHHS: TeCTOBa BUOIpKa HE MOBHHHA BIUTMBATH HAa (DOPMYBAaHHS O3HAK, a JIUIIIE
TpaHc(hOpMyBaTUCS 3a MPaBUJIAMU, BCTAHOBJICHUMH Ha HABYAJIbHUX JaHUX.

Ha ocnoBi marpuiii yactoT (OpMyIOTbCS KiIbKa THIIB O3HAK, IO JO3BOJISE
aJanTyBaTH TMPEACTABICHHS 10 BIACTUBOCTEH MOAAIBIIUX MOJENCH Ta 3MEHIIUTU
Yy TJIMBICTH JO MACIITA0IB 1 PO3PIIKEHOCTI. BUKOPHCTOBYIOTHCS TaKi EPETBOPEHHS:

binapHi ((hakt HasIBHOCTI aTepHA):

_ {1, Xij >0 |
=10, x, = 0 (1)
JIE Xjj — 4acTOTa MaTepHa j y 3pasKy 1, b;; — GinapHa o3Haka npucyTHOCTI.
BinnocHi (HopMarizailisi 3a CyMOI0 MaTepHiB y 3pa3Ky)
Xij

E 2k Xik @

Xjj — 4aCTOTa MaTepHa j y 3pasKy i; Lk Xjx — CyMa 4acTOT YCiX MaTepHiB y 3pa3Ky

iy —
| BITHOCHA YacTOTa MaTepHa B MEXax 3pa3Ka.
IDF (Bara pigkicHOCTI):
_ n+1
ldfj = log m +1 3)
N — YKCIO 3pa3KiB HAa HaBYaubHOMY Habopi, dfj — y CKUIBbKOX HaBYaIbHHX
3paskax marepH j OyB mpucyTHiM, idf; — Bara, 110 3pocTae JIst PIAKICHUX ITATEPHIB.
TF-IDF (3BakeHa BiTHOCHA 4acTOTA)
tfidfy; = ry; - idf; 4)
Ijj — BIJIHOCHA 9acTOTa y 3pa3Ky 1, idfj — Bara pinkiCHOCTI y HaBYaibHIA BUOIpIIL,
tfidfi]- — IMJICYMKOBAa O3HaKa.
Log (cTucHEeHHSI TUHAMIYHOTO Jiana3oHy 4acToT):
lij = log(1 + xj;) (5)

Xjj — 4acToTa, l;; — J0or-o3Haka.
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CrangaptuzoBani log-o3Haku:

L — us
Zij = 1B (0)
0]

I Ta 0j — CEpEeJIHE i CTaHAapTHE BIIXWJICHHS JIJIsI TTaT€pPHA .

JlomatkoBo ¢opMyeThbcsi OJIOK O3HAK MOAIOHOCTI A0 MPOTOTHUINB KiaciB. Jlms
KOXKHOTO KJIacy Ha HaBYaJbHIM BUOIPII BHU3HAYAETHCS CEpeIHIN Mpodiiab BIAHOCHUX
O3HAK, MICIS YOro JJIsl KOXKHOTO 3pa3Ka OOYHCIIOETHCS KOCHMHYCHA TMOAIOHICTH 10
KO)KHOTO ~ KJIaCOBOTO  MpoToTuily. Taki O3HaKM 3a0e3NedyloTh  KOMITAKTHUN
IHTErpajbHUM MOKA3HUK OJM3BKOCTI 3pa3ka 10 THUIIOBUX PO3NOALIIB MaTepHIB
BIJIMOBITHUX KJIACIB 1 MOXKYTh MiABUITYBaTH CTIMKICTh Kiaacu]ikallii y po3piKeHHUX
npocropax. OCKUIbKM JaHl MPEACTAaBICHI CepiiMH 3pi3iB, a MiJCYMKOBE PpIILIEHHS
YXBaJIFOETHCS Ha PIBHI MAIl€HTA, O3HAKH arperyOThCsl IUISIXOM yCepEAHEHHS 3HAYCHb
M0 BCIX 3pi3ax BIAMOBIAHOTO cy0’ekra (mean pooling). Ile 3meHmye BB
BUIMAJKOBUX (UIyKTyaliii Ha OKpeMUX 3HIMKax Ta 3ale3neuye 00 ’eMHY
peINpe3eHTAaTUBHICTh aHaJI3Y.

Etan TRANSFORM nossirae y BiATBOPEHH1 03HAKOBOT'O MPOCTOPY JJIs1 TECTOBUX
naHux 0e3 Oylb-IKOTO MEPEOIIHIOBAHHS MapaMeTpiB. 3aBaHTAKYETHCS KOH(DIrypaitis,
TECTOBl YacCTOTHU MPOEKTYIOThCS Y TOW camMui HaOlp MaTepHIB 13 BUPIBHIOBAHHIM
CTOBIILIB, MICJIs YOr0 OOYHMCIIOIOTHCS IMEHTHYHI MepeTBOpeHHs (OiHapHi, BITHOCHI,
tfidf, log, cranmapruzoBani log-z) i3 mapameTpamu, OTpPUMAaHUMHU Ha HABYAILHOMY
Habopi. Y miacymMKy (OpMYyeThCS BIATBOPIOBAHUM, Y3TOJKEHUNA 1 METOJIOJOTIYHO
KOPEKTHUM TMPOCTIp O3HAK, IO TMOEAHYE 3MEHIIEHHS PO3MIPHOCTI, CTaTUCTUYHO
OOrpyHTOBaHUH BIIOIp Ta MPAKTUYHUNA KOHTPOJIb BUTOKY JAHUX.
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IHOOPMAILIIMHA CUCTEMA MOHITOPUHITY
®IHAHCOBUX MOKA3HUKIB I3 3ACTOCYBAHHSIM
AJITOPUTMIB IHTEJIEKTYAJILHOTO AHAJII3Y
JTAHUX

CemisieToB AHapiii

MaricTp

[IporpamHa iH)XeHepis Ta IHTENCKTyalIbH1 TEXHOJOTII YIIPaBIiHHS
M. A.B. JlabarsHa

HamionansHuii TEXHIYHUMA YHIBEPCUTET

«XapKiBCbKUH NMOJIITEXHIYHUHN THCTUTYT», YKpaiHa

AHOTaliss. Y CTarTi pO3MIISIIAETHCS MOMIIMBICTD  TOJIMIIEHHS (PIHAHCOBOTO
VIPaBliHHA KOMIAHIIMHM IIUIIXOM aBTOMaTH3allli aHami3y (DIHAHCOBUX KITFOUOBHX
noka3HukiB edexkrtuBHOCTI. [Ipobiema, ormcaHa y BCTyII, MOJIATae B TOMY, IO HasBHI
cUcTeMHM aHamizy iH(opMalli MarTh OOMEXeHY (YHKIIOHAIBHICTh, III0 3yMOBIIIOE
HEOOXITHICTh CTBOPEHHSI CHUCTeMHU (DIHAHCOBOTO MOHITOPHHTY, SIKa MOEAHYE KIACHYHUN
(diHaHCOBMIA aHaJi3 13 MOJAEISIMA MAIMHHOTO HaB4aHHs. Po3pobseHa iHdopmariiiiHa
CHCTEMa CKJIQIAETHCS 3 JIBOX YACTHH: MOJYJISI CXOBHINA JaHUX, 0a3M JaHUX Ta aHATIITUKY;
JeTamizallli BHUIAAKy BHUKOPUCTaHHS 300py Ta Bi3yalisallii 3BITIB TOIO; CErMEHTAIli
(h1HaHCOBUX orlepalliii Ha OCHOBI pIBHS BUTpAaT Ta MPOrHO3YBaHHS MallOyTHIX BUTpAaT Ha
OCHOBI IHIMX TOAIOHMX Mojene. HaykoBa MIHHICTb JOCHIIPKEHHS IOJISTa€ B HOBOMY
riOpUHOMY MIAXO/1, @ MPAKTUYHUN pe3ysIbTaT — y BUMIPIOBAHOMY BIUTMBI HA IPUMHATTSA
EKOHOMIYHMX pilieHb. MOXIHBI HampsMKA MaWOyTHIX JOCTIKEHb TMOB'SI3aHl 3
YJIOCKOHAJIEHHSIM MOJIEJIEH 3a JJOMOMOT'0F0 MacllITabyBaHHs Ta TECTYBAHHS BEJIMKUX JTAHUX.

KnrouoBi cioBa: indopmariiiina cucteMa; (HiHAHCOBHI MOHITOPUHT; MAaIllMHHE
HABUYaHHSI;, KJIaCTepHU3allis, perpeciiiHuii aHai3, MPOrHO3yBaHHS; YIIPaBIIHHS (piHAHCAMMU.

BBenenHsi. Y BCTynl 3a3HAYa€ThCs, IO MOHITOPUHT (PIHAHCOBUX MOKA3HUKIB €
OJIHI€IO 3 KITIOYOBUX (DYHKIIIHM YIPABIIHHS MIANMPUEMCTBOM, OCKUTBKH BiH 3a0e3meuye
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KOHTPOJIb JIOXO/IB Ta BUTPAT, aHaji3 (iIHAHCOBOTO CTaHy 1 IJIaHYBaHHS MaiOyTHIX
MOTOKIB. ¥ cydacHHUX yMOBax U(POoBi3allli Ta EKOHOMIYHOI HECTA01ILHOCTI HAsIBHICTh
OTEpPAaTUBHUX JaHWUX TPO JIKBIAHICTE 1 peHTaOENbHICTh GIpMH MIABUILYE i
IHBECTHUIIIMHY TpUBa0auBICTh. BomHouac icHyroul cucreMu (DiHAHCOBOI aHATITHUKH
YacTO HE MAalOTh JIOCTaTHHOI aJalTHUBHOCTI Ta IHCTPYMEHTIB HporuozyBaHHs. Lle
3YMOBJIIO€ aKTyaJIbHICTh PO3POOKH HOBOI 1H(OPMAIIIITHOT CHCTEMH MOHITOPHUHTY, IO
MOENHYE TPAAULIAHUI OOJIK 13 METOJAMHU THTEJIEKTYaJIbHOT'O aHali3y JaHUX, 3[aTHY
aBTOMATU3YBaTU BUSBJICHHS KPUTUYHUX TPEH/IIB 1 PU3UKIB.

Meta Ta 3aaa4i gocaigxenHs. Meroro 11i€i poOOTH € TOCTIIKEHHS 1ICHYIOUUX
iHpOpMaLIHHUX CHCTeM (PIHAHCOBOTO MOHITOPUHTY Ta pO3poOKa MPOTOTHUIY, SKHUN
BUKOPHCTOBYE QJTOPUTMH MAIIMHHOTO HAaBYaHHS i Kiacu@ikailii, perpeciiHoro
MOJIEIIOBaHHS Ta MPOTHO3YBaHHS KIIOYOBUX (PIHAHCOBUX MOKA3HUKIB €()EKTHUBHOCTI.
JIOCSATHYTI 11111 BUKOHYIOTBHCS 32 JIOTOMOT'OI0 METO/[IB CHCTEMHOTO aHaJli3y, TOPIBHSHHS
(YHKIIOHATTbHUX MOJIMBOCTEN MPOrpaMHUX MPOAYKTIB Ta ONMUTYBaHHS (DIHAHCOBHUX
aHAJIITUKIB TIOJI0 €KCIepTHOI Teopii. KpiM Toro, y mOCHiIKeHHI BUKOPUCTOBYIOTHCS
METOJIY MPOTOTUITYBaHHs Ta MOOYI0BU TECTOBOTO MaiJlaHYMKa CUCTEM, 1110 MPAIIOIOTh
Ha OOpaHOMYy CTEKy TEXHOJOTid, Hampukian, Python, 6i6miorekax MammmHHOTO
HaBuaHHsA, 0a3ax manumx SQL/NoSQL. JlocmimHuIbKi 3aBIaHHS BKJIIOYAIOTH aHAJI3
po0JieM aBTOMaTu3alli (piHAHCIB, BU3HAUYEHHS BUMOT JIO IPOrPaMHOro 3a0e3MeYeHHsI
Ta po3poOKy HOBOi iH(OpMAIIIITHOI CHUCTEMH SK 3aBAaHHA MOOYJIOBH CHUCTEMHU.
Crpykrypa iHQOpMAIIIHOI CHUCTEMH PO3IJIATAETbCS B MOAYJBHIN (opmi. Anpom
CHCTEMH € THyd4ka 0a3a JaHuX, fKa MpHUilMae 3amucu 3 OyXTaiaTepchbKUX 3BITIB Ta
¢diHaHcoBux ormeparid. € MOAyJl BBEIEHHA Ta TOMEPEIHLOI OOpPOOKH JaHUX,
AQHAJIITUYHUA MOJYJb Ta KOPUCTYyBaUbKuW 1HTEpdeiic. ApxiTeKTypa BKIIOYae BUOIp
TEXHOJIOTTYHOTO CTEKY; TPOEKTYBAHHS MOYJIbHOT apXITEKTYPH; peali3allito KIIOYOBUX
(GYHKIIOHATbHUX OJIOKIB, TAKMX SIK TPaH3aKIlli, YIPaBIiHHSI KaTeropissMd BUTpaT Ta
MOJKJTUBICTh 3BITHOCTI. [laHenb ympaBiiHHS CHCTEMHU Haja€ PI3HOMAHITHI aHATITHYHI
3BITH Ta MMOKa3HUKU Y BUTJISAI YacOBOI IIKaau. Peasizalis 6araropiBHEBOI apXiTeKTypHu
3abe3neuye MaciITaboOBaHICTh Ta IHTETPAIIilo 3 CHCTEMaMHU TPETIX CTOPIH.

Jjis 0OpoOKHM JaHUX BUKOPUCTOBYIOTHCS QJITOPUTMHU IHTEIEKTYAIBHOTO aHANTI3Y:
METO/IM MAIlIMHHOTO HAaBYaHHS Ta IITYYHOTOo 1HTeNeKTy. KiacTtepHuil anani3z — kiactepu
SBJISIIOTH COOOI0 TPYMH CXOXKMX 3amuciB a00 CErMEHTH BUTpAT, BUILICHHI BOHU
€JICTPYIOTh aHOMaJIli Ta HETUIOBI (piHaHCOBI marepHu. PerpeciiiHuii anamiz — mozeni
JHIMHOT perpecii, JepeBa pileHb, aHCAMOJIEBI MPOTHO3YIOTh 3AJICKHICTh (PIHAHCOBHUX
MOKa3HUKIB BiJ (akTopiB Ta MaiOyTHI 3HaueHHs. YacoBuil psg — ARIMA 1 moxpemni
HeilpoHHux Mepexk RNN Ta LSTM. Pozpobiiena cucremMa MICTUTHh I1HTEPaKTHBHI
iH(hOopMaIlliliHI ITaHeIl 3 Bi3yalli3alli€ro, MallTiHHE HaBYaHHS JIONIOMArae CUCTeM1 YHNHUTH
1H(pOpPMOBaHI BHUCHOBKHM. ['eHepye aHaJITHU4HI 3BITY MNpO JMile (PakTU4HI JaHi, aje
3IATHAN TIPOAHAJII3yBaTH iX Ta 3pOOUTH MPOTHO3H MO0 Mail0yTHRLOTO enumerate.

HaykoBa HOBM3Ha MOJSIrae y CTBOPEHHI KOMILIEKCHOI 1H(QOpMalLIiHOI crcTeMu
MOHITOPUHTY (PIHAHCIB, SIKA IHTETpye€ TPATUIIMHI METOOU (PIHAHCOBOIO aHaI3y 3
IHTENIEKTyaIbHUMU aJIrOpUTMaMU. Briepie peani3oBaHO MMOEIHAHHS KIAacTepu3allii,
perpecii Ta MPOTHO3HUX MOJENEH y €IUHOMY MPOAYKTI 3 THYYKHM I1HTepdericoM 1
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MO>KJIMBICTIO CAMOCTIMHOT TeHepallii 3BITiB. 3a TaKMX YMOB aBTOPU 3aJSUIM CydacHi
TEXHOJIOT1i 00pOOKM JaHUX IS MiJABMIIEHHS TOYHOCTI MporHo3is. [Ipu mmpomy pobota
BUOKPEMJIIOE BY3bKI MICIS ICHYIOUMX pIIIEHb 1 TPOMOHYE NUIAXHU iX IOAOTAHHS.
[IpoekTHa cucreMa po3muproe (YHKIIOHAT aHATNTUYHUX IUIaThopM, BIAMOBIIAIOYN
Cy4acHHM TpEHIaM — 30KpeMa BOYIOBaHOMY MPOTHO3YBaHHIO MOKAa3HUKIB HA OCHOBI
HITYYHOTO 1HTENeKTy. [IpakThuyHe 3HaUYeHHS PO3POOKH MOJSrae B IHCTPYMEHTATLHOMY
3a0e31e4eHH1 MPUIHATTS (PIHAHCOBUX PILLIECHb.

BucnoBku. Po3po6iieHo koHmemnmio iHGOpMAIiiiHOT CUCTEMHU MOHITOPUHTY
(1HaHCOBHUX MOKA3HMKIB, 3 BUKOPHUCTAHHSIM QJCOPUTMIB IHTEJIEKTYaJbHOTO aHali3y
nanux. bynu chopMyiboBaHi BUMOTH Ta CTPYKTypa CUCTEMH, OMHMCAaHI BUKOPUCTAaHI
METO/IY, TaKi sIK KJIacTepu3allisi, perpecis, MoJIelll YaCOBUX PSIIB Ta IHIII, IS aHATI3Y
Ta NPOrHO3yBaHHsS (PIHAHCOBUX MpoLECiB. byso HaBeneHO MpuKIaau (QyHKIIOHAITY,
AK1 UTFOCTPYIOTh MOXJIMBICTh 3aCTOCYBaHHS 1HTEIPOBAHOI CUCTEMU JJISl T1ABUIIICHHS
piBHS MTPO30pOCTi PiHAaHCOBOro ynpasiiHHsA. HaykoBa HOBM3HA MOJIArae B IHTErparii
MaIlIMHHOTO AaHajJi3y JaHuX Yy TMpOIeC MOHITOPHHTY. Pe3ynbTaTH BHUBUYCHHS
BIJIKpDUBAIOTh MOMKJIMBOCTI JUIsl TMOJANBIIMX HAYKOBUX JIOCHIIKEHb B Tally3i
E€KOHOMIKH, 30KpeMa MOJAJIBIIOT0 BUBUYCHHS €(PEKTUBHOCTI TIMOOKUX MOJEICH
MporHo3yBaHHs y (iHaHcax. /o MepCrneKTUBHUX HAMPSIMKIB PO3BUTKY 1HTEIPOBaHOT
CUCTEMH BITHOCATHCS PO3MIUPEHHS AITOPUTMIYHUX MOJYJIIB CHCTEMH, BKIIFOUCHHS B
Hei HEHPOHHMX MEpEeX Ta CIIEHApHOTO MOJIENoBaHHS Ta iHTerpaiis 3 Big Data,
ajanTallisi sl yIpaBJIiHHS PU3UKAMU Ta IHBECTULIISIMU.
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AHoTamig. Y cTarTi JOCHIKEHO TpaHchopMmaliio (PiHAHCOBO-IPABOBUX
MEXaHI3MIB yMpaBIIiHHS PU3UKaMU B KOHTEKCTI MU(poBi3ailii puHKIB JEPUBATUBIB Y
€pponerickkomy Coro3l Ta Ykpaini. OcoOnuBy yBary NpUILIEHO MOPIBHSIBHOMY
aHaI3y PEryIATOpHUX MiaxofiB, mo Oasytorhcs Ha MIFID II, EMIR, MiCA Ta
BIJIMOBITHUX YKPAaiHCHbKUX HOPMATUBHUX akTax. [[poaHanizoBaHO BUKIUKU, TOB’s13aHI
3 TEXHOJIOTTYHOI HEUTPAJIBHICTIO, (DpPAarMEHTAPHICTIO PETYIIOBaHHS Ta HEOOXI1THICTIO
ajlanTarii 70 HOBUX pU3UKIB IUGPOBOT EKOHOMIKH. 3aIPOIIOHOBAHO PEKOMEHIAIIIT SISt
BJOCKOHAJIEHHSI (PIHAHCOBO-NPABOBOI TIOJITUKM 3 YpPaxyBaHHSIM MIKHAPOJAHUX
CTaHJIapTiB

Karwo4doBi caoBa: mudpoBi nepuBaTuBH, (HIHAHCOBO-TIPABOBE PEryJIOBAHHS,
pusuku, MiFID II, EMIR, MiCA, Ykpaina, €C, aipkaranizartis

Beenennsi: Yoponosx 2022-2025 pokiB (iHaHCOBI cucTeMu €BpONEnHChHKOro
Coro3y Ta Ykpainu nepeOyBaid y craHl moctiiiHoro crpecy. s €C ocHOBHUM
BUKJIMKOM CTaJio CTPIMKE po3mupeHHs udpoBoi HpiHaHCOBOI i1HOPACTPYKTYPH, MMOSBA
HOBUX THITIB aKTUBIB 1 TiaTdopM, ki (PaKTUUHO BUHIIUIM 32 MEXI TPaaUILIHOTO
(iHAaHCOBOTO pEryNoBaHHs. YKpaiHa >X 3ITKHyJacs 3 KpU30l0 30BCIM 1HIIOTO
MOPSAJIKY — TOBHOMAcCIITa0Ha BiiiHAa, TIMOOKI CTPYKTYpPHI €KOHOMIYHI 3CYBH,
NOIIKO/)KEHHSI 1HCTUTYIIMHOI TKaHWHM, a pa3oM 3 THUM — HarajibHa mnoTpeda
IHTErpyBaTUCS y €BPONEHChKUIM HOpMAaTUBHUH mpocTip. Ha mpomy 11 mudposizairis
PUHKY JIEpUBATHBIB BHUSBUJIACh HE MPOCTO YACTUHOIO TI00aIbHOrO TPEHIYy, a
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JTAKMYCOBHUM TaIIpIIeM 3JaTHOCTI CHCTEM IIBUIKO aJalTyBaTHUCS 0 3MIHHU MPaBHII
Tpu.

VY kpainax €C HOBa XBWJII HOPMAaTHBHHUX pepopM, 30KpeMa 3arpoBaKEHHS
MiCA sk nonoBaeHHst o MiFID Il ta EMIR, crana BinnoBijaar Ha 3poCcTaHHsS PoJIi
TOKEHI30BaHUX aKTUBiB, ardgopm DeFi Ta HOBUX Mozeneil pUHKOBOI MOBEIIHKH. Y
IEHTP1 yBaru — (QPyHKI[IOHAIBHUI MiJIX1]], KOJIX BU3HAYAIBHUM € HE (hopMa aKTUBY, a
HOro eKoHOMIYHa CyTh. Taka Jorika A03BoJise 30epiraTi 0anaHc MK 1IHHOBALIEIO Ta
HArJIsJI0M, HE IEPETBOPIOIOYHN PErYIIOBAHHS HA TaJIbMO JJIsl TEXHOJIOTTYHOTO MOCTYITY.

st Ykpainu 5K cUTyallisl Ma€ 1HIYy JUHAMIKY. [30J1is BiJl 3BUYHUX KaHAIIB
JOCTYIY 10 PUHKIB, HEOOXITHICTh 3aXUCTY BiJ 30BHILIHIX 1 BHYTPIMIHIX (DiIHAHCOBUX
PHU3HUKIB, OpaK KOMIIETCHI[IA Ta HAJIEKHOTO 1THCTUTYIIMHOTO pearyBaHHS — ycCe IIe
BUSIBUIO CJAOKICTh HOPMAaTHBHOI'O Kapkacy, 30KpeMa B YacTHMHI IPaBOBOI
iaeHTrdiIKaIii 1udpoBUX aKTUBIB 1 MOXIAHUX HA HUX. 31 3pOCTAHHSAM TPAHCKOPJOHHOT
aKTUBHOCTI Ta BIAKPUTICTIO KPUOTOPUHKY MpobOsiema yHidiKalii MiaxXoAiB cTaja He
JUIIE TEXHIYHUM, a ¥ OJIITUYHUM 3aBJaHHAM. BiacyTHICTB IUTICHOT Bi31i IPU3BOIMIIA
0 (parMeHTarlii TMpakTUK, PO3PUBIB MK NPAaBOBUMH HOPMaMU 1 pealbHUMHU
porecamu.

HocnimpxenHs nuudposizaiii puHkiB gepuBatuBiB y €C Ta YKpaiHi CboroaHi Mae
NpUKJIAJHE 3HAuYeHHA. BOHO gae 3MoOry mMOpiBHATH €(QEKTUBHICTh MOJENeH
PETYJIIOBaHHS B YMOBaX HECTA0IbHOCTI, BUSBUTH TOUYKH PO3PUBY ¥ MOKIUBOCTI IS
30JMKEHHS, a TAKOXK cq)opMyJHOBaTI/I OPIEHTUPHU /151 OHOBJICHHS q)iHaHCOBo—npaBOBo'l'
MOJIITUKA B 000X IOPUCAMKINIAX. Y e Ie — y pycClli afanTaiii 0 HOBOi €eKOHOMIKH, /1€
PU3MKM Ta 1HHOBAIli PyXarOThCA MapajeidbHO 1 BUMAraroTh OJHAKOBO YBa)KHOTO
CTaBJICHHSI.

Philipp Paech y mpami The Axioms of EU Crypto-Asset Regulation (2025)
nociiauB k4ol npuHiunu Pernmamenty MiCA, 30kpema kiiacudikailito TOKeHIB 1
pusuku mpaoBoro apoiTpaxy mixk MiCA ta MiFID II. Mikotaj Barczentewicz Ta
André de Gandara Gomes y po6oti Crypto-Asset Market Abuse Under EU MiCA
(2024) 3ocepenunuce Ha HopMax MiCA 110710 pUHKOBUX 3JI0BKMBaHb, aHATI3yIOUU
iXHIO €(PEeKTUBHICTH Y O0pOTHO1 3 MaHimyJsIIAMH, TakuMu sk MEV-ctparerii. Marco
Dell’Erba y crarti Crypto-Derivatives (2025) mpoBiB KOMIUIEKCHE JOCHIIKEHHS
MOXiTHUX (DIHAHCOBHUX IHCTPYMEHTIB Ha KPUIITOAKTHBH, HATOJIOCUBIIY HA BUKJIUKAX
JIKBIIHOCTI Ta TEXHOJIOTTYHUX pU3HKaX. Takoxk 3HauHu BHEeCOK 3poouin Srisht Fateh
Singh, Vladyslav Nekriach Ta inmi y po6orti Option Contracts in the DeFi
Ecosystem(2023), ne mnpoaHamizyBajiM TEXHIYHI Ta PUHKOBI Oap’€pu PO3BUTKY
onmionHux DeFi-mpotokoniB. Xavier Lavayssiere y crarti Legal Structures of
Tokenised Assets (2025) po3poOUB THITIOJIOTIIO HOPHUINYHHX MOJICICH TOKEHi3arli,
aKLIEHTYIOUM yBary Ha IPaBOBOMY CTaTyCcl TOKEHIB y PI3HUX IOpUCAMKLISIX. B
yKpaiHcbkoMy KOHTEKcTi Ipuna IllanmoBamoBa y myOmikanii BHyTpimiHi BHKIHKH
peryJIloBaHHS BIPTyaJbHUX akKTUBIB B YkpaiHi (2024) mpoaHnasnizyBajia HOPMaTUBHI
cynepeuHocTi 3akoHy Ykpainu «lIpo BipTyanbHI aKTUBH» Ta OKPECIIIA IEPCIEKTUBU
Horo rapMoHi3ailii 3 €BporneicbkuM npaBoM. HaBeneHi po0oTu ¢GopMyIOTh BaXKIIMBE
NIAIPYHTS JJIE PO3YMIHHSI Cy4acHOi HOPMATMBHOI JUHAMIKU Yy cdepi nudpoBux
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aKTHUBIB Ta MOXITHUX (DIHAHCOBUX IHCTPYMEHTIB. THM HE MEHIII MOPIBHSUIHLHA MPAaBOBA
aHaIITHKA PEKUMIB peryJitoBaHHs KpunrtoaepuBatuiB y €C ta YkpaiHi, 0cOOIMBOCTI
KIIIpUHTY 13BiTHOCTI B DeFi-cepenoBuiii, a TaKoX MUTAHHS OPUANIHOT 11eHTH(IKAITT
MOX1IHUX Ha TOKEH130BaH1 aKTUBU 3aJIMIIAIOTHCS MEPEBAXKHO 11032 YBaror HayKOBOT
CHUTHHOTH, IO 3yMOBITIOE€ aKTYalIbHICTh MOJANBIINX JOCTIIKEeHD Y 111 cdepi.

Meta Ta 3aaa4i aocjaixzkeHHs1. MeTO0 OCTIIKEHHS € aHaji3 TpaHchopMmalii
(1HaHCOBO-IIPABOBUX MEXaHI3MIB YIPaBIIHHS PU3UKAMHU Yy 3B 3Ky 3 LIU(PPOBI3aLIEI0
punkiB ngepuBatuBiB y €C Ta VYkpaini. OCHOBHMMH 3aBJaHHSIMH € 3’ SICYBaHHS
MPaBOBOi MPUPOAM LU(PPOBUX JIEPUBATHUBIB; JOCIIPKCHHS HOBUX THUIIB PU3HUKIB,
noB’si3aHUX 3 IUGPOBUMU (PIHAHCOBUMHU IHCTPYMEHTAMH; aHali3 PEryasTOPHUX
nigxoaie B €C (MiFID II, EMIR, MiCA) Ta BUBYECHHS CTaHy 1 MpoOIeMu
HallIOHAJIBHOTO (PIHAHCOBOTO PETYIIIOBAHHS;

Pe3yabTaTu nociigkenns i ix oorosopennsi. [{ludposi neprBaTUBY SIK HOBITHIM
CEerMeHT (DIHAHCOBOI'O PUHKY SICKPABO JIEMOHCTPYIOTh, IO LU(POBi3allisd HE € CyTO
TEXHOJIOTIYHUM OHOBJICHHSIM ICHYIOUMX IHCTPYMEHTIB, a BHCTYINA€ UYUHHHUKOM
rookoi Tpanchopmailii piHaHCOBO-IIPABOBUX MEXaHI3MIB YIIPaBJIiHHS pU3UKaMU. Y
CBOi{ii E€KOHOMIUHIA CYTHOCTI Taki IHCTPYMEHTH BIATBOPIOIOTH KJIACHYHI IMOXIiJIHI
KOHCTPYKIIIi — () rouepcH, OMIioHu, CBOIMM a00 X CHHTETUYHI KOMOIHAIlil, — OJIHAK
cnoci®d iX CTBOpeHHsA, O0Iry Ta BUKOHAHHS IPUHLMIIOBO 3MIHIOE KOH(Iryparito
PHU3HKIB 1 CTaBUTH MiJI CYMHIB €()EeKTHUBHICTh TPATUIIIHHUX PETYIATOPHUX MIIXOJIiB.
SKII0 U «KIAaCHYHUXY JIEPUBATUBIB KIFOYOBHMH BY3JIaMU KOHTPOIIIO BUCTYMAIOTh
OpraHi3oBaHl TOProBeNbHI MalJaHYMKH, OpOKepH, KIIPUHTOBI KOHTPAareHTH Ta
CHUCTEMH 3BITHOCTI, TO Yy HHUGPOBOMY cepeoBHUINl i (QYyHKIII Aemani dYacTimie
MEePEMIIIYIOThCS Y IUIOMIMHY MPOTPAMHOTO KOJYy, MEXaHI3MIB 3a0e3neueHHs,
OpaKyJIbHUX CUCTEM Ta aBTOMATHU30BAHUX MPOLEAYP JIKBIAAIT TO3HITIH.

Cawme 1151 006cTaBrHA 3yMOBJIIOE€ HEOOX1IHICTh BIIMOBH BiJl (POPMATILHOTO MIIXOTY
70 PETyJIIOBaHHS Ta TMEPEXOAy IO aHai3y €KOHOMIYHOi (PYHKIl IHCTpyMeHTy. Y
npakTuii  €Bponeiicbkoro Coro3y Takui 3CyB MPOSIBISETHCS Y TOCTYIIOBOMY
yTBEepIKEeHH] (DYHKI[IOHATBHOT MOJENI PEryIIOBaHHS, BIAMOBITHO A0 SIKOI MPaBOBHIA
PEKUM BU3HAYAETHCS HE TEXHOJIOTTUHOO (DOPMOIO aKTUBY, a XapaKTEPOM PU3HKY, SIKUIL
BiH reHepye. Pernmament MiCA, 3 onHOro OOKY, CTBOPIOE KOMIUIEKCHY paMKy st
KpHUIITOAKTHBIB, II0 He oXxomwieHl mpaBom €C, mo perymioe chepy ¢iHaHCIB, a 3
HILIOrO — MPSIMO BIIMEXOBYE CEepy CBOrO 3aCTOCYBaHHS BiJ TUX BHUIAJKIB, KOJIU
UppOBU aKTUB (PAKTUYHO BUKOHYE (YHKIT (pIHAHCOBOTO IHCTPYMEHTY. Y TaKuX
CUTYyaI[IsIX 3aCTOCYBaHHIO MiJyisiralorh npaBoBi Hopmu MIFID I, mo oxoriroroTh
MOXIJH1 THCTPYMEHTH HE3JIEKHO B1Jl TOTO, YU MarOTh BOHM TOKEHI30BaHy ¢opMmy |[1,
a.1-5; 2, a.1-3]. JlonarkoBuM enieMeHTOM I1i€1 KOHCTpYKIlii BucTynae Permament EMIR,
AKUM 3a0e31edye yIpaBliHHS pU3UKaMH Ha 103a01p>KOBOMY PUHKY JI€pUBAaTUBIB YePE3
BUMOTH JI0 KJIIpUHTY, OOMiHY 3a0e3neueHHs M Ta 3BITHOCTI [3, a.1-3]. V3romxkeHictb
Takoi Mojel MATpUMY€eTbest pekoMeHaiisiMmu ESMA, sika y ®@inansHomy 3BiTI 2024
POKY HaroJiocuia, 110 BUPIIAIbHUM KpUTEpieM KBalli(pikalli KpUITOAKTUBY € HOro
EKOHOMIYHa (PYHKIIisl, a HE CIIOCIO TeXHIYHOI peanizaltii [4, a.4—0].

69



Proceedings of the 7™ International Scientific and Practical Conference
"Modern Perspectives on Global Scientific Solutions"

January 26-28, 2026
£\ EuroPEAN OPEN

7 SCIENCE SPACE Bergen, Norway
e

[IpakTuune 3Ha4YeHHS  (QYHKIIOHAJIBHOTO MIAXOAYy  OCOOJMBO  HAOYHO
MPOSIBIISIETHCS HA MIPUKIIAJI JEIICHTPAIi30BAHUX JCPUBATUBHUX MPOTOKOMIB. Tak, Tak
3BaHl perpetual swaps, 1m0 IMHMPOKO BUKOPUCTOBYIOThCA y DeFi-cepenosumii,
BIITBOPIOIOTh €KOHOMIYHUHN €(eKT 0e3CTpoKOBUX (¢’ rouepciB, 3a0€3euy0Uu I[IHOBY
IpUB’SI3Ky 4Yepe3 MexaHi3M mepiognunux riarexiB (funding rate). @opmanbHO Taki
IHCTPYMEHTH HE MaloTh CTPOKY BHUKOHAHHS 1 HE BUITYCKAIOThCSA IIEHTPATi30BaAHUM
EMITEeHTOM, OJIHAK 3a CBOEID CYTTIO BOHH CTBOPIOIOTH BHCOKOJIEBEPUIKOBAHY
€KCITO3HIIII0 10 0a30BOr0 aKTHBY. Y €BPOMEUCHKIA PETYIATOPHIN JIOTII 11€ 03HAYAE
HEOOXIJHICTh OLIHKHM BIJMOBIIHOCTI TaKUX KOHCTPYKIINA KpUTEPIsIM JI€PUBATHBY B
po3yminHi MiFID II, a Takox BHUpIIIEHHS MUTaHHS MPO Cy0’ €KTa, Ha IKOTO MOXKYTh
OyTH TOKJIaJieH1 000B’SI3KHU 3 YIPaBIIHHS PU3UKaMU Ta PpO3KpUTTs iHbopmarlii. Came
«0e3anpecHicTh» 000B’s3KiB 'y DeFi-nporokonax 11eHTU(PIKYETbCS MIKHAPOJIHUMHU
OpraHi3alisiMu K OJIMH 3 KJIIFOYOBUX BUKIIMKIB JIJIA Harjsay [5, a.4-5].

[Tonibna mnpobiemaTrika xapakTepHa 1 JUIsi TOKEHI30BAaHUX OIMIIIOHIB, SKi
peari3yroThCa 4epe3 CMapT-KOHTPAKTH Ta aBTOMAaTUYHO BHKOHYIOTHCS 32 HACTaHHS
BU3HAUYCHUX YMOB. 3 TOUKH 30py €KOHOMIYHOI'O 3MICTY TaKi IHCTPYMEHTHU MOBHICTIO
BIJIMOBIIAIOTh ~ KJIACHYHUM  ONI[IOHAM, OJHAK  BIACYTHICTh  TPaaUIlIAHOT
1HGPACTPYKTYPH MOCEPEIHUKIB YCKIIAIHIOE 3aCTOCYBAHHS CTAaHAAPTHUX BUMOT 1100
MOBEJIHKY Ha PUHKY, 3aXHUCTY IHBECTOPIB Ta YIPABIIHHSA KOH(MIIKTaMH 1HTEPECIB.
IOSCO y cBoix pekoMeHAAIlISAX MPSMO BKA3YE, 110 OMepaIiifHO-TEeXHOJIOT14YHI PU3UKH,
acuMmeTpis 1HpopMalii Ta PU3UKA MAHINYJSAMIA y LUPPOBUX JIEPUBATHUBHUX
MPOYKTAaX MAalOTh PO3TJISAATHCS HA PiBHI 3 PUHKOBUMH PU3UKAMH, MPUTAMAHHUMH
TpaauIIfHUM TTOX1THUM IHCTpyMeHTaM [7, a.7-8].

Oxkpemy rpyIy CTaHOBJIATh CHHTETHUYHI JIEPUBATUBHI €KCIIO3MUII11, sIKI BAHUKAIOTh
y pesynbrari mnoenHaHHs DeFi-kpenutyBaHHs, CTEUKIHTY Ta TMOBTOPHOIO
BUKOpPUCTaHHS 3acTaBi. DopMaibHO Taki ornepalii MOXyTh He KBaslipiKyBaTUCA 5K
JIEpUBaTUBHU, OJHAK 32 CBOIM €(DEKTOM BOHHU CTBOPIOIOTH MPHUXOBAHUN JIEBEPEIK Ta
3QJIEKHICTh BIJ] PUHKOBOI IIIHM 0a30BOro akTtuBy. Came Ii KOHCTPYKIIi 4acTo
BUIAJAIOTh 13 TPATUIINHUX PETYIATOPHUX TECTIB, IO 3yMOBHIIO iHilitoBaHHS B €C
KoMILIeKCHOTo aHamizy DeFi-kpenuTyBaHHs B Mekax MaHJaTa, rnepeoadyeHoro Cr.
142 MiCA [5, a.4-5]. €Bporneiicbkuil IeHTpalIbHUI 0aHK, B CBOIO UEPTy, 3aCTEpirae,
10 HEJIOCTATHS MPO30PICTh TAKUX MEXAHI3MIB YTBOPIOE «CIII1 30HU» JUTs (PiHAHCOBOT
CTaOlILHOCTI, OCOOJMBO Yy pa3i mocuieHHs 3B’sa3kiB MK DeFi ta Tpagumiinum
¢binancoBuM cextopom [8, a.1-3].

Ha mpomy 11 0cO0JMBO KOHTPACTHOIO BUTIIAMA€ cutyalliss B Ykpaini. [lompu
3aJIeKJIapOBaHUi Kypc Ha TApPMOHI3AIlII0 3 €BPONEHCHKUMU CTaHIAPTAMH Ta PO3BUTOK
PUHKY BIPTyaJIbHUX AaKTUBIB, IpaBOBE TIojie 30epirae oO3HaKH CTPYKTYpHOI
HE3aBEePILICHOCTI ¥ (pparmeHTanii, Mo s MOXIAHUX IHCTPYMEHTIB € KPUTUUYHHUM.
3axon Ykpainu «lIpo BipTyasnabHi akTUBH» (POPMANBHO MPUMHATUN, OTHAK CTAHOM Ha
novyaTok 2026 poky He HaOpaB YMHHOCTI, 1 II€ HE MPOCTO TEXHIUHA Iay3a, a (paKTop
CUCTEMHOI PETyJSTOPHOI HEBU3HAYEHOCTI IWI0J0 Kiacudikalli, HariIsgoBo1
«aJIPECHOCTI» Ta MEX BIANOBIIATBHOCTI Y cdepl nudpoBux AepuBatusis [9, a.35-40].
3a BIACYTHOCTI YITKOi MEXI MDK PEXUMOM (PIHAHCOBUX IHCTPYMEHTIB 1 PEKUMOM
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BIPTyaJIbHUX aKTUBIB MOXIJHI KOHCTPYKIli HA OCHOBI IIM(POBUX AKTHBIB (PAKTUYHO
ONMUHSIOTHCS 11033 CHCTEMHHUM MTyOJITYHUM KOHTPOJIEM: Y KpallloMy pa3i — Y Cipiil 30Hi
3 PO3MOPOIICHUMHU MiAXOAaMH, Yy TIpHIoMy — B pekuMi (aKTHYHOI BiJCyTHOCTI
HarJIsOBUX 1HCTPYMEHTIB 1 MIHIMQJIBHUX CTaHAAPTIB MPO30POCTI, IO TPSMO
30UIBIIYE PU3UKU ISl 1HBECTOpA Ta YCKJIAIHIOE MOHITOPUHT CHCTEMHHUX €(EeKTiB.
Odimiitai my6mikaiii HKITIOP nemMoHCTpy0Th yCBIOMIIEHHSI TPOOJIEMH Ta HaMIp
y3rOJUTU PEryitoBaHHs 3 npaBuwiamu €C, ogHaK CTAHOM Ha LIEW MeploJ epeBakae
piBEHb KOHIIEIMIlii, TOJl SIK PUHOK TOTpedye omepariiHux mnpaBuil (kBamidikaiii
IHCTPYMEHTIB, BUMOT /10 PO3KPHUTTS PU3UKIB, 0a30BUX MapaMeTpiB KOHTpoiw) [10,
a.1-4; 11, a.1-3].

Tabnuis — TOpIBHSUTPHUM aHami3 (IHAHCOBO-TIPABOBUX MEXaHI3MIB YIPaBIiHHA PU3UKAMHU
dpoBux aepusarusiB y €C ta YkpaiHi:
Pusuk / mexanizm

(pinancoBo-npaBoBmii €Bponeiicbkuii Coro3s Ykpaina
doxyc)
.. €auHoro MPaAKTUYHOTO
3aCTOCOBYETHCS HIIX10 3a | .
. MiOXOAy 10  BU3HA4YCHHS
€KOHOMIYHOIO CYTTIO: SIKIIIO )
. U(GpPOBUX JCPUBATHUBIB HE
e . uudpoBuii  TPOAYKT  (PaKTHUHO i
KBanidikauis . BUPOOJIEHO; y  pe3ylbTaTi
. CTBOPIOE JIEPUBATUBHY EKCIIO3HIIIIO, .
iHCTpyMeHTy nmoMi0HI TPOAYKTH MOXKYTh

JI0 HBOT'O 3aCTOCOBYIOTHCS TPaBHJIA
MiFID 1I; po3’scHeHHS MigXOMiB
3abe3neuye ESMA [1; 2; 4]

s JIEpUBATHBIB y MexKax
(1HaHCOBOrO TMpaBa BHU3HAYAETHCS
KOJO  BIANOBiJalIbHUX  0cCi0 13

PETYJIIOBATUCS  TIO-Pi3HOMY
a0o0 B3araji 3aJUIIATHCS 103a
YITKUM PEXUMOM [9]

Y mudpoBux AepuBaTUBAX
YacTO HE OYEBHIHO, XTO Mae€
BIJIMOBIAATH 32 PO3KPUTTS

XTO0 BigmoBigac 3a

KOHKPETHHUMH OOOB’SI3KaMu; II0JO | iHpopMaiii Ta  KOHTPOJIb
AOTPUMAHHS MPaBUJI . . . .

DeFi Bu3HaeTbcs  CKIAHICTh 1 | PU3HKIB, 0Cc00JIMBO y

MIPOBOJIUTHCS OKpPEMUH | MELEHTPATI30BAaHUX MOJIEIIX

perynsTopauii aHami3 [4; 5]

[4]

Kouaarepan i mapxa

Jlnst m03abipKOBUX JI€PUBATUBIB Jli€
yCTajeHa TpaKTUKa 3MEHIICHHS
KPEIUTHOI'O PU3UKY Y€pe3 BUMOTH 10
3a0e3neueHHs; UU(POBI JAepUBaTUBU
MIATATYIOTBCS 10 i€l JIOTIKK
3aJICKHO Bia KBamidikarii [3; 4]

3aranbHUX BHUMOT /10 SIKOCTI
Ta 00csary 3a0e3leueHHs Yy
IUpPOBUX JepUBATUBAX HE
BCTaHOBJICHO; napaMeTpu
BU3HAYAIOThCA  HAa  PIBHI
okpemux miatdopm [9]

entpanpuuit KJIIPUHT
BUKOPHCTOBYETHCS SIK 1HCTPYMEHT

Jns uudpoBUX J1€pUBATUBIB
KIIIPUHT SIK MPaBOBa BHMOTA

3BiTHICTB i JOCTYH 10

CTIeliali30BaHUX PEECTPIB, MO A€

Kuaipunr i 3HIKEHHSI CUCTEMHOTO PHU3UKY s
. . . .| HE  3aCTOCOBY€TbCS,  ILIO
KOHIIEHTPAIlifl PU3MKIB | OKpEMUX  KJIaciB  JICPUBATHUBIB; .
. YCKJIaJTHIOE OIIHKY
nepeadadeHa iH}pacTpyKTypa .
. HaKOIHMYEHHS PU3HKIB [9]
00Ky Ta KOHTPOJIIO [3]
Kontpaktu nijyisiratots 3BITHOCTI 10 | CHCTEMHOI  3BITHOCTI  IIOJIO

U(POBHUX JCPUBATHBIB HEMAE;

AHIX peryistopam  iH(OpMAIiO IS | PETYJISTOp YacTo He OaunTh
Harjsiy 1 OIHKM  CTaOUIBHOCTI | MMOBHOI KapTHHU OOCSTIB 1
pHHKY [3; 6] B3aeMo3B’s13KiB [9; 10]
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ITponoBskeHHs TabJI.

Pu3uk / MmexaHizm

JleBepuK i JiKkBigamii

(¢pinanCcOBO-IPpaBOBHIL €pponeiicbknii Coro3 Ykpaina
¢oxyc)
Puzuku HaJMipHOTO mieqa
. . | ObmexeHHs ieya Ta
aHaAJII3YHOThCS y KOHTEKCTI Lo
mpaBwia  JIKBLAAWIM  JUIs

¢inancoBoi ctalinpHOCTI; Financial
Stability Board (FSB) 3Beprae yBary
Ha HEOE3MEeKy  PeryJSTOPHOTO
apOiTpaxy uepe3 pi3HI NpaBuia B
OKpEeMUX FOPHUCAMKINAX [6; 7]

nupoBUX JEpPUBATUBIB HE
yHi(ikoBaHI W 3amexarb Bif
BHYTPIIITHIX TpaByI
wiardopm [9]

JocToBipHicTh iHU Ta
MaHimyJasuii

MixxHapoiHi CTaHJApPTH
pO3rIsAa0Th MaHITy IS Ta
TeXHIYHI 3001 SIK CYTTEBUU PU3HK; Y
¢dinaHcoBOMY nepuMeTpi e
KOMIICHCYETbCS ~ BHMOTaMH  JIO
pUHKOBOI MoBeiHKH [7; 4]

ChnemiajpHl  BHMOTHA — IIOJO
JDKEpeN LiHU Ta iX MepeBipKH
U1 TM(POBHUX JIEPUBATHBIB
Ha piBHI 3aKOHY HE 3aKpiIJIeHi

[9]

Texuiuni 3001 Ta
OHOBJICHHSI KOJ1Y

TexHIYHI PU3UKU BPAaXOBYIOTHCS ITi]T
yac Hariasaay Tta a”amizy DeFi-
MOjIeNiei; TUTaHHs Oe3NepepBHOCTI
Ta IHOWAEHTIB BKIIOYAIOTHCI IO
OIIIHKH PU3HKY [5; 7]

OO00B’s13K0OBI1 MiHIMaIbHI
BUMOTH  JI0  yNpaBJIiHHS
TEXHIYHUMH  300sMH Y
U(GpPOBUX JCPUBATHBAX HE
BCTaHOBJICHI; 3aXHCT

1HBECTOpaA 3aJICKUTh BiJl YMOB

wiatgopmi [10]

IBecTop y UPPOBUX
JIepuBaTHBaX  4YacTo  HE
OTPUMYE TMOBHOI Ta 3iCTaBHOI
iHdopmarii nmpo pu3MKH 1 HE
Ma€e 3pO3yMUTUX MEXaHi3MiB
3axucty [9]

Y wmexax pexumy MiFID nitoth
IpaBUiaa  PO3KPUTTS  PU3HMKIB 1
MOBEIHKU 3 KJIIEHTaMU; MpaBUIbHA
kBamiikamis € KIIYOBOK M iX
3acTOCyBaHHA [2; 4]

3axuct iHBecTOpa

Takum unMHOM TOpIBHSAHHA miaxoniB €Bponeiickkoro Coro3y Ta Ykpainu
MOKa3ye, 10 TOJIOBHA PI3HULA MMOJIATae HE y BU3HAHHI UU(POBUX JEPUBATHUBIB 5K
(dbiHAaHCOBOTO SBHUINA, a Y MPAKTHUYHIMA 3aTHOCTI MPABOBUX CHCTEM YIPABIATU
npuTaMaHHUMU M pusukamu. Y €C peryitoBaHHs BUOY1yBaHEe HABKOJIO EKOHOMIYHOT
CYTHOCTI1 IHCTPYMEHTIB 1 KOHKPETHHX PU3UKOBUX MPO(DLIIB, 10 MPOSIBISIETHCA Y YITKIN
KkBajigikaiii JaepuBaTUBIB, BUMOTaX JO 3BITHOCTI, KOHTPOJI 3a0e3meueHHs Ta
JIEBEPEIKY, & TAKOXK y HASABHOCTI 1H(OpMaLiiHOI 0a3u JJIs HAIJISIIOBUX OpraHis. B
VYkpaiHi >k BIACYTHICTh Y3TO/DKEHOTO MiAXomy Mo kiacudikamii 1mudpoBux
JIEpUBAaTUBIB 1 TPAKTUYHUX TPABWJI  KOHTPOJIO PHU3UKIB MPU3BOAUTH [0
¢dbparMeHTapHOCTI JEp>KaBHOTO HArisaqy Ta OOMeXye MOXIMBOCTI Perymaropa
CBOEYACHO OIIIHIOBATH CHCTEMHI 3arpo3u. Taka cuTyallis He JHUIIe 3HUXKY€E PIBEHb
3aXUCTy 1HBECTOPIB, ajie ¥ CTBOPIOE MEPEIYMOBU JJISi PETYISATOPHOTO apOiTpaxy y
TPAaHCKOPJOHHOMY BHUMIpi, IO OCOOJIMBO HeOe3rmeyHo B yMoBax Iudposizarii
(1HaHCOBHUX PUHKIB.

BucHoBkH. Y3aranpHIOIOYM BHUKJIAJE€HE, MOXKHA KOHCTATyBaTH, IO IOsBa
nM(PpPOBUX JEpUBATHBIB BHUXOAUTH 33 MEXKI MPOCTOTO PO3IMIMUPEHHS MEPeriKy

72



Proceedings of the 7™ International Scientific and Practical Conference
"Modern Perspectives on Global Scientific Solutions"

Ak EUROPEAN OPEN January 26-28, 2026
SCIENCE SPACE Bergen, Norway

it

e ———— E—— |

(db1HaHCOBUX IHCTPYMEHTIB 1 (DaKTHMUHO 3MIHIOE MIAX1J JEP’KaBH O PETYIIOBAHHS
PU3HKIB Ha (pIHAHCOBUX PUHKAX. €BpoOIeichbKa MPAaKTHUKA EPEKOHYE, 10 OpiEHTALIS
Ha €KOHOMIYHY TPHPOAY OMepalliil y MoeJHAHHI 3 TEXHOJOTIYHOI HEUTPaTbHICTIO
JI03BOJIS€ IHTETPYyBaTU HOBI JIEPUBATHBHI KOHCTPYKIlI y TpaBoBe Iosie 0e3 BTpaTu
KOHTPOJIO Haj pusukamu. J{ns Ykpainu 1me o3Hauae HEOOXITHICTh MEpPEexXoay BiA
dbopManbHOTO HAOIMKEHHS /10 €BPONEHCHKUX CTAHIAPTIB 0 MPAKTUYHHUX PIllIEHb —
yiTkOoi Kjacuikamii nuppoBUX JAEPUBATHBIB, BU3HAUECHHS KOJa BIAMOBIJATBLHUX
YYaCHHUKIB PUHKY Ta BIPOBA/DKEHHS PEATbHUX MEXaHI3MIB YIPaBIIHHS PU3HKAMHU,
CHIBMIPHHUX X €KOHOMIYHOMY 3MICTY. ¥ TOPU30HTI HAHOIMKUYUX OJHOTO-TPHOX POKIB
camMe Il KpOKM 3JaTHI BU3HAYUTH BEKTOpP PO3BHUTKY: a00 MOCTYIIOBE BXOJKECHHS
VYkpainu 10 €BpOINEHCHKOr0 PEeryiasTOPHOrO mpocTopy y chepi nudpoBux ¢iHAHCIB,
a00 30epeXeHHS PO3MOPOIICHOIO MIAXOAY, [0 CTPUMYE PO3BUTOK PUHKY Ta MOCHIIIOE
PHU3HKH PETYJISITOPHOTO apOiTpaky.

Crnncok BUKOPUCTAHUX JIKepeJ
1. European Central Bank. (2025). Just another crypto boom? Mind the blind
spots. Financial Stability Review (May 2025). URL:
https://www.ecb.europa.eu/pub/financial-stability-review/html/index.en.html
2. European Securities and Markets Authority. (2024). Final report on the guidelines
on the conditions and criteria for the qualification of crypto-assets as financial
instruments (ESMA75453128700-1323). URL:
https://www.esma.europa.eu/publications-and-statistics/publications
3. European Banking Authority, & European Securities and Markets Authority.
(2025). Joint report on recent developments in crypto-assets under Article 142 of
Regulation (EU) 2023/1114 (MiCAR). https://www.esma.europa.eu/publications-and-
statistics/publications
4. Financial Stability Board. (2025, October 16). FSB finds significant gaps and
inconsistencies in implementation of crypto and stablecoin recommendations.
URL:  https://www.fsb.org/2025/10/fsb-finds-significant-gaps-and-inconsistencies-
in-implementation-of-crypto-and-stablecoin-recommendations/
5. International Organization of Securities Commissions. (2023). Policy
recommendations for crypto and digital asset markets.
URL: https://www.iosco.org/library/pubdocs/pdf/IOSCOPD734.pdf
6. Regulation (EU) 2023/1114 of the European Parliament and of the Council of 31
May 2023 on markets in crypto-assets (MiCAR). (2023). EUR-Lex. URL: https://eur-
lex.europa.eu/eli/reg/2023/1114/0j
7. Regulation (EU) No 648/2012 of the European Parliament and of the Council of
4 July 2012 on OTC derivatives, central counterparties and trade repositories (EMIR).
(2012). EUR-Lex. URL:
https://eur-lex.europa.eu/eli/reg/2012/648/0j
8.  Directive 2014/65/EU of the European Parliament and of the Council of 15 May
2014 on markets in financial instruments (MiFID II). (2014). EUR-Lex. URL:
https://eur-lex.europa.eu/eli/dir/2014/65/0j

73


https://www.fsb.org/2025/10/fsb-finds-significant-gaps-and-inconsistencies-in-implementation-of-crypto-and-stablecoin-recommendations/
https://www.fsb.org/2025/10/fsb-finds-significant-gaps-and-inconsistencies-in-implementation-of-crypto-and-stablecoin-recommendations/
https://www.iosco.org/library/pubdocs/pdf/IOSCOPD734.pdf
https://eur-lex.europa.eu/eli/reg/2023/1114/oj
https://eur-lex.europa.eu/eli/reg/2023/1114/oj
https://eur-lex.europa.eu/eli/reg/2012/648/oj
https://eur-lex.europa.eu/eli/dir/2014/65/oj

Proceedings of the 7™ International Scientific and Practical Conference
"Modern Perspectives on Global Scientific Solutions"

Ak EUROPEAN OPEN January 26-28, 2026
SCIENCE SPACE Bergen, Norway

it

e ————— pE——

9. HamionanpHa KOMICisl 3 I[IHHUX mamepiB Ta ¢oHmoBoro puHky. (2024, March
27). OnoBnena nporpama 3 MB®: ykpaiHCbKUI pUHOK BIPTYaJIbHUX aKTHBIB Ma€ OyTH
y3romkenuii 3 npapunamu €C. URL: https://www.nssmc.gov.ua/onovlena-prohrama-
z-mvf-ukrainskyi-rynok-virtualnykh-aktyviv-maie-buty-uzhodzhenyi-z-pravylamy-
ies/

10. HarionanpHa KOMicis 3 IIHHUX TanepiB Ta PoH10BOTO puHKY. (2025, April 8). Sk
OMOJAaTKOBYBATUMYThCsS BIpTyanbHi akTuBu B Ykpaini? HKUIIDP npesentye
Mo>knuBi BapianTu. URL:
https://www.nssmc.gov.ua/wp-content/uploads/2025/04/matrytsia-opodatkuvannia-

va-1.pdf
11. Bepxona Paga Ykpainu. (2022). 3akon Ykpainu «IIpo BipTyanbHi akTuBu» No
2074-1X. baza TAHUX «3aKOHOJIaBCTBO Ykpainm».

URL: https://zakon.rada.gov.ua/laws/show/2074-20

JTUCKPELIIAHI MTOBHOBAKEHHS CYB’EKTIB
MYBJIYHOI AIMIHICTPALT ¥ COEPI BEJEHHS
BIIiICbKOBOTI'O OBJIIKY NMPU30BHUKIB,
BIIiICbKOBO30BOB’SI3BAHUX TA PE3EPBICTIB

Jlenim HaraJis

K.0.H., JOIICHT

Kadenpa anMiHicTpaTUBHO-IIPABOBUX JUCLHUILIIH

Ad¢ranaciB Basnepis

3100yBayKa BUIIO1 OCBITH 0aKaJlaBPChKOT'O PIBHS
HaByanbHO-HAyKOBUI IHCTUTYT IIpaBa Ta MPaBOOXOPOHHOI TisSTBHOCTI
JIbBIBCHKU JIepKaBHUIM YHIBEPCUTET BHYTPIIIHIX CIIpaB, Y KpaiHa

AHoTamisg. Y HayKOBOMY JOCHIIKCHHI 31HCHEHO aIMIHICTPaTUBHO-IIPABOBHIA
aHali3 JUCKPELIMHUX MOBHOBaXEHb CYyO’€KTIB MyOiiyHOi aamiHicTpauii y cdepi
BEJICHHS BINCHKOBOTO OOJIKY B yMOBax BO€HHOro crtany. OOIpyHTOBaHO, IO
BIMCHKOBHUH OOJIIK HE 3BOJUTHCS BUKIIOYHO JO CYKYMHOCTI OOJIIKOBHX MPOLEIYp, a
BUCTYNa€e 0OCOOJMBOIO (POPMOIO aJIMIHICTPATUBHOTO MPABO3aCTOCYBAaHHS, Y MeE¥XKax
SIKOT MPUMMAIOTHCS 1HAMBITyaIbHI BIQIHI PIIlIEHHS, 110 6€31ocepeHbO BIUTMBAIOTh HA
NPaBOBHM CTaTyC OCOOM. AKIEHTOBAaHO YBary Ha pPO3IMIUPEHHI MPOCTOPY
aJAMIHICTPAaTUBHOTO PO3CYAYy BHACTIOK IHTEHCHBHUX 3MIiH MOOLII3aliifHOTO
3aKOHOJIaBCTBA Ta HOPMATUBHOI (parMEeHTapHOCTI MIJ3aKOHHOTO PETYJIIOBAHHS.
[IpoananizoBaHO CHIBBIIHOIIEHHS AHCKPELIMHUX TOBHOBAXEHb 13 TNPUHIIUIAMH
BEPXOBEHCTBA MPaBa, MPOIOPIIIHOCTI Ta TPABOBOI BU3HAYEHOCTI, @ TAKOXK OKPECIEHO
3HAYEHHS CYJIOBOT'O KOHTPOJIIO 1 MPOLIEAYPHUX T'aAPaHTIN SIK IHCTPYMEHTIB 3a11001raHHs
aJIMIHICTPATHBHOMY CBaBIJLIIO.
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Kaw4yoBi cjgoBa: BIWCHKOBHM  O0dIK;  JUCKpPEIIHHI  ITOBHOBAKCHHS,
aAMIHICTPAaTUBHUM PO3CY[; MyOiiyHa aaMIHICTpallis; BOEHHUN CTaH;,; MOOLII3aIlif;
npaBa JIFOJUHHI; BEPXOBEHCTBO IIPaBa.

Metorw crarTi € 3’sCyBaHHS aIAMIHICTPATUBHO-IIPABOBOI MPUPOJIU Ta MEX
peastizaiii TUCKpEHiHHUX MMOBHOBAXEHb Cy0’ €KTIB MyOIiuHOI aaMiHicTpamii y cdepi
BEJICHHS BIMCHKOBOTO OOJIKY B YMOBaXx BOEHHOTO CTaHy 3 ypaxyBaHHAM
KOHCTUTYI[IWHUX TPHUHIIUIIB, TPaB JIOJAUHU Ta CTaHJAPTIB €BpONEHCHKOTO Cyay 3
IpaB JIIOJUHH.

3aBAaHHA JOCJTIIKEHHS TOJATaloTh y 3’SCYBaHHI 3MICTYy Ta OCOOJMBOCTEH
aJIMiHICTPaTUBHO-TIPABOBOT'O PETYIIIOBAHHS BIMICHKOBOTO OOJIIKY B YMOBaX BOEHHOTO
CTaHy, aHaji3l MPaBOBOi MPUPOAM Ta MEX peaiizaiii AUCKPEIINHUX MOBHOBAXKECHB
cy0’ekTiB MyOJIYHOI aJMIHICTpalli, BU3HAYEHHI BIUIMBY 3aKOHOJABYUX 3MIH 1
HOPMATHBHOI (parMEHTApHOCTI Ha 3/IACHEHHS aaMIHICTPATUBHOTO PO3CY.Y,
BUSIBJICHHI PHU3UKIB MOPYILIEHHS MpaB 1 CBOOOJ JIOJMHU MiJ Yac TNPUNAHSTTS
1HAUBITyaIbHUX aIMIHICTPATUBHUX PilIeHb y cdepl BIHCHKOBOTO OOIIKY, a TaKOX
OOTpyHTYBaHH1 HEOOXITHOCTI MTOCUJICHOTO CYJO0BOTO Ta MPOIETYPHOTO KOHTPOJIIO 3a
peastizali€ro JTUCKPEIitHIX TOBHOBAXEHD 3 YpaxXyBaHHSIM MPUHIUIIIB BEPXOBEHCTBA
npaBa, IPOIOPIIHHOCTI Ta TPAaBOBOT BUBHAYEHOCTI.

Pe3yabTaTn nociigkeHns i ix oorosopenns. Il agmMiHiCTpaTUBHO-IPABOBUM
PETYJIIOBAaHHSAM BIACHKOBOTO OOJIIKY TPAAMIIITHO PO3YyMIETHCS TIEBHA CYKYITHICTh
OONKOBUX [, JETaJIbHO BPEryJbOBAHUX 3aKOHOJABUMMH MPUIIMCAMH Ta
HiATOPSAKOBAHMX METI OpraHizalifHOro 3abe3nedeHHs o0opoHH naep:kaBu. OIHAK
Moi0He TpPaKTyBaHHS € OYEBUIAHO CIPOIINCHUM, OCKUIBKA B MEXKaX BIAMOBITHUX
MPaBOBIJHOCUH CyO’€KTH IyOJIIYHOI aJAMIHICTpallil HAAUISAIOTHCS 3HAYHUM OOCSATOM
JTUCKPELIMHIX TOBHOBAXKEHD, peallizallis SKuX 0€3MocepeIHbO BILIMBAE HA OOCST MpaB
Ta 00OB’SI3KIB KOHKPETHOI ocoOu. MoBa iijie He TUIbKM Mpo (iKcalliro 00JIKOBUX
JaHUX, ajle ¥ TpO NPUUHATTS IHIAMBITyaIbHUX aIMIHICTPATUBHHX PIIICHb MO0
MPUJATHOCTI JIO CJIYXKOH, BIICTPOYKHU, 3HATTA 3 OOJIIKY, YTOUHEHHS IMEPCOHATBHUX
BIJIOMOCTEH, 10, SK HACIIIOK, TEpeaye 3MiHI MPABOBOTO CTaTyCy HIPHU30BHUKA,
BIMICLKOBO3000B’13aHOTO UM pe3epBiCcTa.

JluckpeniiHi MOBHOBAaXKEHHSI y JOCHIKyBaHIi cdepli 00 €KTUBHO 3yMOBJEHI
HEMOJIMBICTIO BHYEPIIHOTO 3aKOHOAABUOTO PETyJIIOBaHHS BChOTO  CIEKTpPa
(bakTUYHUX O0OCTaBHUH, SIKI CYIIPOBOIKYIOThH peaii3allilo KOHCTUTYLIHHOTO 000B’ 13Ky
o0 3axucty Bitunznu [1]. CBoero ueproro, iX GpakTU4HE 3A1MCHEHHS B1IOYBa€ETHCS
TOMI, KOJIM 3arajbHl TPUIIMCH 3aKOHOJABCTBA MOTPEOYIOTH I1HAMBIAYali30BaHOTO
3aCTOCYBaHHS, 3 OTJIsAly Ha CTaH 3JI0pOB’sl 0co0H, ii CiMeliHe Ta MalilHOBE CTAaHOBHUIIIE,
xapakTep npodeciifHol MisITbHOCTI, aKTyaJdbHI MOOUTI3alliifHI 3aBIaHHA 1 JUHAMIYHE
Oe3rekoBe cepefoBHile. B TakoMy BUMaAKy aaAMIHICTPATUBHUN PO3CY[l € IOPUIUIHO
CaHKI[IOHOBAHUM MPOCTOPOM BHOOPY MDK KUIbKOMa JONYCTUMHUMHU BapiaHTaMu
BJIQJHOTO PILIEHHS, 10 BUKJIIOYA€ HOTO OTOTOKHEHHS 31 CBABUIBHOIO YIIPABIIHCHKOIO
BOJICIO Ta MOKa3zye HMOro (yHKUIIO K IHCTPYMEHTY MPaBOMIPHOI 1HJMBIimyami3awii
aJIMIHICTPATHUBHOTO BIUJIUBY.
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Crnin 3BepHYTH yBary, 10 B Iepioja IMOBHOMAacITabHOi 30poiHOi arpecii
HOPMATHBHE pPEryJIlOBaHHS MOOUI3AIIMHUX MPABOBIJHOCHMH 3a3HAJO JIOCTaTHBHO
IHTEHCHUBHHMX 3aKOHOAABYMX 3MiH. 30kpema, 3akoH Ykpainu «[Ipo moOimizamiitHy
MiAroToBKY Ta MoOumizarito» Big 21.10.1993 p. Ne3543-XII npoTarom 1mporo yacy
HEOJIHOPA30BO TMEperyisiiaBcs, L0 CBIMYUTH MPO TOMIYK 3aKOHOJABLIEM HOBHUX
MpaBOBUX MOJIENIEll pearyBaHHsS Ha 3MiHIOBaHI Oe3nekoBi BUKIMKUA [2]. Brim,
3MICTOBHHMI aHali3 BHECEHHMX 3MIH Ja€ MiJICTaBU CTBEPIKYBATH, IO iX OCHOBHUM
BEKTOPOM CTaJI0 JIETANI3yBaHHS IPABOBOTO CTaTyCy oOcCi0, 3aly4eHUuX [0
MOOUTI3aIIfHUX MPOIECIB, 30KpeMa IUIIXOM 3MIHM Kojia Cy0’€KTiB, K1 MiJIATal0Th
a0o0 X, HaBMaKW, HE MIAJATAIOTh MPU30BY, KOHKPETU3Aallli yMOB 1 MiACTaB HaJaHHS
BIJICTPOYOK, a TaKOX YHOPMYBaHHS MPOIEAYp BINCHKOBOro OOJIIKY 1 OpOHIOBaHHS
BIMICLKOBO3000B’I3aHUX Y TIEP10/] BOEHHOTO CcTaHy [3, ¢. 253; 4, c. 114]. Ilopsia 13 tum
3aKOHOJIaBEIlb 3BEPHYBCS 10 BPETYJIOBAaHHS CYMDKHHX 1HCTUTYTIB, B TOMY YHCII
MOB’SI3aHUX 3 BINCHKOBO-TPAHCIOPTHUM OOOB’A3KOM, aJMIHICTPATUBHO-CYIOBUMHU
MeXaHI3MaM# BUPIMICHHS CIOpiB y chepl MoOimizaii, mepepo3noIijioM KOMIIETSHITIT
MK OpraHaMHi BUKOHABYOI BiIaJu y chepl HUBUIBHOTO 3aXUCTY, @ TAKOXK MUTAHHIMU
COIMIAIbHO-TIPABOBUX TapaHTI BIMCHKOBOCITYXOOBI[IB Ta WICHIB iXHIX CIMEH.
OueBugHO, NOBOMI (hparMeHTapHa, MPOTE IHTEHCHBHA HOPMOTBOpYA AKTUBHICTH
00’€KTUBHO BIUIMHYJAa Ha PO3MIMPEHHS MPOCTOPY aAMIHICTPATUBHOIO PO3CY.Y,
OCKUTHKM TIOCTIHA 3MiHA 3aKOHOJABUYMX TPUIKMCIB TIEBHOIO MIpPOIO YCKIIATHUIA
3a0e3nedyeHHsl CTaOUIbHOI IMPAaBO3aCTOCOBHOI MPAaKTUKUA Yy cdepl moOumi3amii Ta
BIICHKOBOTO OOJIIKY.

B Toit ke yac, muckpenis y cdepi BiICBKOBOTO OOJIKY 3HAXOIUTHCS B MEKax
MIJIBUIIEHOT TMPAaBOBO1 BIAMOBIIATBLHOCTI JepKaBU Tepes] 0CO0010, OCKUIbKU
TOPKAEThCS TakuX (PyHIAMEHTAJIbHUX MpaB, SK MpaBO Ha MOBAry J0 IPUBATHOTO
KHUTTSI, 3aXUCT MEPCOHAIBHUX TaHUX, CBOOOJA TEepecyBaHHS Ta MPaBO Ha BiIbHE
BOJICBUSIBIICHHS. 3 OTJISily Ha 3a3HaueHe, JUCKPEIiHI MOBHOBAXXEHHS CYO’€KTIB
MyOIiYHOT aJMIHICTpallil He MOXKYTh OyTH 3BEJIeH1 JI0 MIPKyBaHb aJMIHICTPATUBHOI
JOIIBHOCTI UM ONepaTUBHOT HEOOXITHOCTI, @ MAOTh 3/IMCHIOBATHCS B MEXKaX 3aKOHY,
3 JOTPUMAHHSIM TPHUHIMUIIB MPOIMOPIIIHOCTI, OOTPYHTOBAHOCTI Ta MOKIJIMBOCTI iX
OCKapKCHHS.

VY HaBejieHOMY acmeKkTi BIMCHKOBUH OOJIK JOUUIBHO PO3IIISIIATU K OCOOIHBY
chepy aAMIHICTPAaTUBHOIO IPABO3ACTOCYBaHHs, Yy MEXKaX $KOI JAUCKpELiiH1
MOBHOBAXEHHSI HAOyBalOTh MIABUINCHOI 3HAYYMIOCTI 1 OJHOYACHO TOTPEOYIOTH
MOCWJICHOTO MPAaBOBOTO KOHTPOJIIO. BracHe anami3 peasizallii Takoro po3cyay Jae
MO>KJIMBICTh BHUSIBUTM MEXKI JIONMYCTUMOrO BTpPY4YaHHsI MyOJII4HOI aaMiHICTpauii y
MIPaBOBUI CTaTyC OCOOM ITiJT 4ac BIHH, HE BUXOJSTYH 3a pAMKH KOHCTUTYIIHHUX 3aCajl
MpaBoBOi JiepkaBHu (CT. 1) Ta BepxoBeHcTBa mpasa (cT. 8) [1].

CucreMa QUCKpELIMHUX MOBHOBaXEHb y cdepl BEACHHSA BIHCHKOBOTO OOJIKY
MIPU30BHUKIB, BINCHBKOBO3000B I3aHUX Ta pe3ePBICTIB (POpMy€eThCs 11111 Oe3m0oCcCepeTHIM
BIUIMBOM BOEHHOI pEaJbHOCTI, OJHAK ii JOKTPUHAJIbHE OCMHUCIEHHS HE MOXE
3BOJIUTUCS JI0 CUTYaTUBHOI'O pearyBaHHs JIep>KaBU Ha BUKIMKH Oe3reni. BoueBuanb
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TOMY JMCKpEIlisi cy0’ €KTIB MyOJIiuyHOT aAMIHICTpalllii Mae HE TUIbKU MPUKIAIHE, a U
CBITOIJISITHE 3HAYCHHS JUIsl BCIE€T CUCTEMU aIMIHICTPAaTUBHOIO MpaBa.

[IpunarigHo 3ayBakuMmo, M0 YWHHE 3aKOHOJABCTBO YKpaiHHM HE MICTUTh
BU3HAYCHHS JAUCKPEI[INHUX MOBHOBAXKEHb, OAHAK BIAMOBIJHA KaTEropis IPYHTOBHO
OmpainpoBaHa Yy  BITYM3HSAHIA  aJAMIHICTPATUBHO-TIPaBOBIN  NOKTpuHI.  Tak,
B. ABep’ssHOB TOCIIIOBHO MIAKPECTIOBAB, IO JUCKPEIiS € JOMyCTUMOI (OPMOIO
CBOOOJM aJAMIHICTPATUBHOTO PO3CYY JIMIIE 32 YMOBH 11 )KOPCTKO1 «IPUB’SI3aHOCTI»
JI0 3aKOHY Ta IyOJIIYHOTO IHTEpeCy, IHAKIIe BOHA 3MIHIOETHCS HA TPUXOBAHE
aAMIHICTpaTUBHE CBAaBLLIA [5]. Y KOHTEKCTI BIMCHKOBOIO OOJIIKY 3a3HadyeHa Te3a €
0COOJIMBO  PENIEBAaHTHOIO, OCKUIBKM CyO’€KTH MyONMiYHOi  agMmiHicTpamii —
TEPUTOPIaIbHI IIEHTPU KOMIIJIEKTYBAHHS Ta COIIAJIbHOI MIATPUMKH, OPTaHH MiCIIEBOT'O
CaMOBDSITyBaHHS, OpPraHd BHUKOHABYOi BJIQJAM — HAJAUICHI IHPOKUM KOJIOM
MOBHOBAYXEHB 010 300py, MEPEBIPKU, OHOBJICHHS T4 BUKOPUCTAHHS MEPCOHATBHUX
JaHUX 0C10, 3000B’I3aHUX J10 BIMCHKOBOI CITYKOMU.

B manoMy acmekTi JOIILHO 3a3HAYMTH, 110 HOPMATUBHOIO OCHOBOIO peaizarii
TaKuX TIOBHOBAKEHb BHUCTYIAE TMepenyciM 3akoH Ykpainu «lIpo BiiickkoBuUM
000B’s130K 1 BICBKOBY ciyxkOy» Bim 25.03.1992 p. Ne2232-XI, axuil 3akpiruiroe
000B’S130K BIJIMOBIIHUX KaTEropi rpoMajisiH nepeOyBaTy Ha BiliCbKOBOMY OOJIIKY Ta
BHU3HAYA€ 3arajibHI MEX1 JISUIbHOCT1 yOBHOBaXKeHUX opradiB [6]. IloniOHo 110 116010,
3akon  Ykpainm  «lIpo  €nuHumii = gepkaBHUM  peecTp  MPU3OBHUKIB,
BIMICbKOBO3000B’ si3aHMX Ta pe3epricTiBy Bix 16.03.2017 p. Nel951-VIII neranizye
oOcsru iHdopmalii, o maIIrarTs 00poOIll, Ta KOJIO Cy0’ €KTiB, K1 MAIOTh JAOCTYII
70 BIAMOBIAHUX AaHuX [7]. Sk OGaymMmo, BKe€ camMa MOXKJIMBICTH IHTEpIpeTalii
OLIIHOYHHUX KAaTEeropid Ha KIITAJIT «aKTyali3alis JaHUX», «IIEepeBipKa JOCTOBIPHOCTI
BIJIOMOCTEI» YU «OOIPYHTOBaHA HEOOXIMHICTh JOCTYIY» CTBOPIOE MPOCTIP IS
JTUCKPEIIMHOTO PO3CYAY, KU HE 3aBXKIMU MA€ TOCTAaTHE MPOIEAYPHE «OOpaMIICHHSD.

Ha npotuBary opmanbHO-IOpUINYHOMY MIIXOMY, SKUM CXUIBLHUN CIIpUHAMATH
TUCKPELII0 SIK TEXHIYHHI eJIeMEHT MpaB03acTOCyBaHHs, 3apyOiKHA JOKTpUHA
aJIMIHICTpDaTUBHOTO TMpaBa poO3rJsiae ii  SK TMOTEHIIHO HeOe3NneyHy 30HY
KOHIIEHTpaIlli BJIaJHOr0 BIUIMBY. 30Kpema, HiMmelbka Teopis «Verwaltungsrecht»
TPaAUILIITHO OB’ SA3y€ JUCKpELliH1 ITOBHOBAKCHHS 3 MIPUHLIATIOM
«VerhiltnismaBigkeit», Haromomryroum, 10 cBoOOAa aJMIHICTPATHBHOTO BHOOPY
3aBXIU Ma€ OyTH OOMEKeHa KpUTEpIsiIMU HEOOXITHOCTI Iep>KaBHOTO BTpy4aHHs [8].
Sk BUIAa€THCSI, HABEMICHI MTiIXO0IA BUAIOTHCS IIIKOM PEJICBAHTHUMH JJIsl BITYM3HSIHOT
MO/ BIMCBKOBOTO 00Ky, /e Oy/b-sKe PIIICHHS 11010 0COOM — BiJl BHECEHHS 3MiH
JI0 PEECTPY A0 IHIIIIOBAHHS aJIMIHICTPATUBHOI BIIMOBIIATLHOCTI — 0O€3MOCEePETHBO
BIUIMBAE HA il MPABOBUM CTaTYC.

BTim, HallioHanbHa IPAKTUKA CBITYUTH PO HACTYIIHE: peani3aiis JUCKPEiIHHUX
MOBHOBAXEHb Y JOCHIIKYBaHIi cdepi yacTo 3AIMCHIOETHCS B yMOBAaX HOPMATHUBHOI
(dbparMeHTapHOCTI Ta HAJMIPHOI 3aJIGKHOCTI Bij MiI3aKOHHOTO peryioBaHHsA. BapTo
3BEpHYTHUCA 10 yucIeHHUX noctanoB Kabinety MinicTpiB Ykpainu, 30kpema [lopsaxky
oprasizailii Ta BeJIeHHS BIiICbKOBOTO OOJIIKY MPU30BHUKIB, BIIChKOBO300OB’sI3aHUX Ta
pesepBicTiB, 3arBepmxkeHoro I[locranoBoro Bixg 30.12.2022 p. Neld87 [9], sxwuii
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(bakTHUYHO JeNerye opraHam myOIi4HOI aaMiHICTpallli 3HaYHUN 00CAT TUCKPEIIHIX
MOBHOBaXk€Hb 0€3 UITKO1 (hikcallii Mex ix peanizaiii. Biarak po3zymMieMo, 1o y neBHUX
BHIIAKaX, KOJIM 3aKOH BCTAHOBJIIOE 000B’ 30K, KOHKPETHHUI 3MICT aJIMIHICTPATUBHOTO
BTPYUYaHHsI BA3HAYAETHCS HA PIBHI YIPABIIHCHKOTO PO3CYLY.

[likaBo, mo mnpakTHKa E€BPOMEHCHKOTO Cyay 3 NpaB JIOAWHU Yy CIpaBax,
OB’ 3aHUX 13 BIMCHKOBUM OOOB’S3KOM Ta OOJIIKOM, ITOCTIJJOBHO HAroJoIIye Ha
HEMPUITYCTUMOCTI HEOOMEXKEHOI JUCKpeLli AepkaBu. Tak, y crpasi «S. and Marper v.
the United Kingdom» Cya miakpecnuB, mo 30epiraHHs Ta BHUKOPHCTaHHS
NEePCOHANBHUX JaHWX JEP>KaBHUMHU OpraHaMH TOBHHHO MaTH 4iTKE HOPMAaTHBHE
niarpyHTs Ta Oyt nepeadadyBanuM it ocodu [10]. Anamoriuyno y cnpasi «Leander
v. Swedeny» €CIIJI BU3HaB JOMYyCTUMUM BTPYYaHHS y NMPUBATHE KUTTS 3 MIPKYBaHb
HalllOHAJIbHOI O€3MeKH, OJHAK 3a YMOBHM ICHYBaHHSA €()EKTUBHHUX MEXaHI3MIB
KOHTPOJIIO 32 AUCKpEHiMHUMHU pimeHHsIMU aaMiHicTpalii [11]. Oxpecneni mo3wmiiii,
OUYEBMJIHO, MalOTh OyTH Oe3mocepeHbO BpaxoBaHI NpU (POpMyBaHHI YKpaiHCHKOI
MOJIeJTi BIICBKOBOT'O OOJTIKY.

Ha npomy Ti11 BOauaeThcsi MeBHA KOHTPABEPCIMHICTh CYy4acCHOTO YKpaiHCHKOTO
OiAXOAY, J€ PO3IMUPEHHS TUCKPEUIMHUX TOBHOBAXKEHb CYO’€KTIB IyOIiuyHOT
aJMIHICTpaIlli YacTO BUIIPABIOBYETHCS BUKIIOUHO BOEHHUM cTaHOM. be3samepeuno,
3akoH Ykpainu «IIpo nmpaBoBuil pexxum BoeHHOro crany» Big 12.05.2015 p. Ne389-
VIII [12] nomyckae TuMYacoBe OOMEXKEHHSI OKPEMHX TIpaB 1 CBOOOI, OJJHAK HABITh y
TaKUX YMOBaX IPHUHIIMII IPABOBOT BU3HAYEHOCTI HE BTPAya€e CBOET HOPMATHUBHOI CHITH.
[Moninstoun nozunito O. CkakyH MO0 HEMPUITYCTUMOCT] «PO3UMHEHHS» 3aKOHHOCTI
y notinbHOCTI [ 13], BogHOUAC 3ayBaXKUMO, 1110 B c(hepi BICHhKOBOT0 00JIIKY IIEBHA Mipa
JTUCKpELli € HEMUHYYOI0, OIHAK BOHA Ma€ OyTH IHCTUTYL1HHO BPIBHOBaXEHA CY0BUM
KOHTPOJIEM 1 TPOLIETYPHUMH TapaHTIsIMU.

BucHoBok. Biarak nuckpeniiiHi MOBHOBAKEHHS Y cdepi BeJCHHS BIHCHKOBOTO
o0miKy ciig po3risimatu K (GopMy MIABUINEHOT FOPUAMYHOI BiIMOBIIATHHOCTI
cy0’ekTiB myOiiyHOT aaMiHICTpallii, € JEriTUMHICTh NPUHUHATUX PIIICHb
BH3HAYAETHCS HE 00CcATOM CBOOOIU PO3CY/y, a 3MATHICTIO AISITH Y YITKO OKPECICHUX
MEXax 3aKOHY, 3 YypaxyBaHHSM IIpaB JIIOJMHU Ta MOXJIMUBICTIO €()EKTHUBHOIO
OCKapXCHHS MPUHHATUX PIlICHb.
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AHoOTALA.

CratTs npucBsYeHa JOCTIHKEHHIO (PeHOMEHOJIOT11 CollanbHOI iTepartii Ta i poi
y (opmMyBaHHI MYHIIMIAIBHO-TIPABOBOTO CTATyCy JIIOJAMHHM, 1 TPYI Ta acollialfii.
[IpoBeeHHS! CUCTEMHO-KOMIUIEKCHOTO aHall3y MYHILMIIAIbHO-IPABOBOI peajbHOCTI,
a TaKoX JOKTPHUHAIBHO-TEOPETUYHUX Ta HOPMATHBHO-TIPABOBUX ACMHEKTIB i
CYNpPOBOXKEHHS 1 3a0e3NmedyeHHs CBIAYUTh Mpo 00 €KTHUBI3alliI0, aKTyali3allilo,
aKTHUBI3AIlII0 Ta KOHTEKCTyaTi3allif0 COIialbHO-, TEXHOJIOTIYHO-, JIOTiICTHYHO-,
KQJIpOBO- 1 PECypCHO-OpraHizalliiHuX 1 HOPMAaTUBHUX TMpOIECiB (popMyBaHHS
MYHILIUIIAJBHO-IPABOBOIO  CTaTycy JIIOJWHU, 11 Tpymn Ta acomiamii — 1e
JNETEPMIHYETbCS ~ THM, IO B  OCHOBI  NPOQUIBHOTO  CTaTycy  JIKHUTh
MakpodeHOMeHoIorisl  coliayibHOi iTeparii. Ilpu upoMy comianabHa ITepauis
po3yMieThCs: 1) SIK KOMyHIKaTHBHA B3a€MOJIS B MEXKax TEPUTOPIATBHOI JIOKAILHOT
JIIOJICHKOI CIUTBHOTH (TEPUTOPIATBLHOI TpoMan); 2) sIK TIOBTOPIOBAHHS BIMOBIIHUX
MOBE/IIHKOBUX TMATEPHIB, 1[0 BUHUKAIOTh: a) SIK pe3yJjbTaT peaii3allii aTUTIOIHO-
rabiTycHOi (ITOBEAIHKOBO-AISUIBHICHOT) MapagurmMu; 0) sk MPOsiB MOTYTHIX IPOILIECIB
colfiaiizailii JIIOAUHH, 11 TPyN Ta acoliiaiii, Mo 31HCHIOITHCS B MEXax JIOKAJIBHOTO
COLIlyMY, II0 YTBOPIOE, CTUMYJIIOE Ta JIETEPMIHY€E TEPUTOpIaIbHy IPOMaay, B yMOBaxX
JIOKaJIbHOT JIeMOKpatii B ¢opMi MICIIEBOTO CaMOBPSIyBaHHS; B) SIK IMIJCYMOK TaKOIO
MOBTOPIOBAHHS B MeXax colliajizaiii — 4yepe3 NepPMaHeHTy 1 CHCTEMHO-KOMIUIEKCHY
peanizaililo eK3UCTCHI[IHHUX 1HTEPECiB JIIOJAWHM, 11 TPyH Ta acouiaimii y BHIJISII
MexaHi3MiB (OpMyBaHHS, ICHYBaHHs, IHCTUTyLIOHami3auli Ta peani3auii came
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KOHCTUTYIIHHUX TIpaB, cBOOOI 1 000B’SA3KIB JIFOJWHH, il TPy Ta acoliarmii B Mexax
JIOKaJILHOTO COIllyMy (TepHUTOpiajibHa TpoMajia); I') ado SK pe3yabTaT MOBCAKIECHHOI
KUTTEIISIIBHOCTI JTIOJIMHY B MIPOIECI peari3allii CBOro >KHTTEBOTO ITUKITY, a00 B XO/Ii
ICHYBaHHS TPy Ta acoIliallii JIOJUHHU K CTIOYATKY 3a4aTKiB IHCTUTYLIMHUX CTPYKTYP
JOKAJIBHOTO COLlyMy, MOTIM HOro mNapaiHCTUTYLIW, a 3 YacoM M CaMOCTIHHUX
THCTHUTYIIIH JIOKAJIbHOT'O TPOMAJITHCHKOT'O CYCITIJILCTBA.

KurouoBi cjioBa: couianbHa iTepallisi, MiClieBa CAaMOBPSIlyBaHHs, TEPUTOPIlaIbHA
rpomaja, mpaBa i CBOOO I JIFOIMHU, MYHIIUITAIbHO-TIPABOBHH CTATYC JTIOANHH, ii TPy
Ta acollalii.

Berym.

CraHOBJIEHHS Ta PO3BUTOK IHCTUTYTY MICLIEBOTO caMOBpsityBaHHs (nani — MCB)
B VYKpaiHi O3HaAaMEHYBAJIO PEBOJIIOILINHY TMOJII0 HE TUIBKM B KOHTEKCTyai3ailil
nudepenIiaii e1uHoi GeHOMEeHOIOT1i myOaiyHOT BIaau Ha MyOIidyHy JIepKaBHY Ta
nyOJIIYHY CaMOBpSAIHY (MyHIUMNANbHY) Biaau [1], ajie f B po3yMiHHI aKTUBHOT'O Ta
IHTEHCUBHOTO (hOPMYBAaHHS MYHILIUIIAILHO-TIPABOBOTO CTATyCy JIIOJWHMU, 1i TPYI Ta
acoIriariif [2], sapoM sIKoro BUCTYNAIOTh X MYHIIUIIAIbHI MpaBa [3].

CHCcTeMHO-KOMITJIEKCHUH aHalli3 MYHILIUIAIbHO-IIPABOBOI PEabHOCTI, a TaKOX
JOKTPUHAIBHO-TEOPETUYHUX Ta HOPMATUBHO-TIPABOBUX ACIEKTIB 1 CYNPOBOXKEHHS 1
3a0€3MEUEeHHS] CBIIUYUTH MPO OO €KTHUBI3AIIO, AaKTyali3alilo, AaKTHBI3AIll0 Ta
KOHTEKCTYyaJi3aIlil0 COoialbHO-, TEXHOJIOT1YHO-, JIOTICTHYHO-, KaJIpOBO- 1 PECYpCHO-
OpraHizaliiiHuX, a TakK0oX HOPMATUBHUX HpoueciB (OPMYBaHHS MYHIIHUIAIBHO-
MIPaBOBOTO CTATYCy JIIOJIWHM, ii Tpyn Ta acomiamiil. Lle nerepminyerbes THM, IO B
OCHOBI MPO(DUIBHOTO CTATYCY JEKUTH MaKpO(HEHOMEHOJIOT1S COIIAIbHOI 1Teparlii, 110
pPO3yMIEThCS, MO-MEpIIE, SIK KOMYHIKaTUBHA B3a€EMOJII B MEXaxX TEPUTOPIATbHOL
JIOKaJIBHOI JIOJICHKOI CIIUIBHOTHU (TepUTOpianbHOi rpoManu /nani — TT'/), a, mo-npyre,
K TOBTOPIOBAHHS BIAMOBIAHMX MOBEAIHKOBUX MMAaTEpPHIB, L0 BHUHUKAIOTH: a) SIK
pe3ynbTaT peamizallii aTUTIOHO-Ta0ITyCHOI (TTOBEIIHKOBO-IISNIBHICHOT) Mapaaurmu;
0) AK MpOsSB MOTYTHIX MPOIECIB coIliai3allli JIOJWHM, ii TPy Ta acolliaiii, o
3MIIHCHIOIOTHCS B MEKaX JIOKAJILHOTO COLIIyMY, 1110 YTBOPIOE, CTUMYJIIOE Ta JETEPMIHYE
T, B ymoBax jokaibHOiI neMokpaTii B gopmi MCB; B) sk MiJICyMOK TaKoro
MOBTOPIOBAHHA B MEXaX colllani3alli — 4yepe3 NePMaHEHTY 1 CUCTEMHO-KOMIUIEKCHY
peamizaiilo eK3UCTEHI[IHHUX 1HTEPECiB JIIOAWHH, 11 TPyH Ta acouliamii y BHTISI1
MexaHi3MiB (OpMYBaHHs, ICHYBaHHS, IHCTUTYI[IOHAII3alli Ta peami3anli came
KOHCTUTYLIWHUX TpaB, cBOOO 1 000B’SA3KIB JIIOJAMHH, 1i TPYI Ta acollialiil B Mexax
nokanbHOro comiymy (TT); r) abo sik pe3yabTar MOBCAKIACHHOI YKUTTEIISIBHOCTI
JIOJIMHU B MPOILIEC] peatizallii CBOro >KUTTEBOIO LIUKIY, 200 B X0/l ICHYBaHHS IPYII Ta
acoriariii JIOAWHN SK CIIOYaTKy 3a4aTKiB IHCTUTYIIHHUX CTPYKTYpP JIOKQJIBHOTO
COIllyMy, MOTIM MOro mapalHCTUTYIIH, a 3 4YacoM W CaMOCTIMHMX 1HCTUTYIIi
JIOKAJIbHOTO TPOMAJITHCHKOTO CyciibcTBa [4]. HaBeneH1 BuIe KOHTEKCTH:

A) cyTTeBO 30arauyioTh Ta IUBEPCU(]PIKYIOTH JIOKAJIbHE MOBCSIKICHHE MXUTTS
(1HHOBaLIMHO-TUBEPCUPIKALIIMHUI KOHTEKCT — aBT.) ,
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b) dopmyroun itoro HOBI SIKICHI CMUCIH, KOHTEKCTH, KOHOTAIlil, HAPATUBH, 1110
MalOTh MPAKCEOJOTTYHUN MOTEHL1a (3MICTOBHO-PAKCEOJIOTTYHUN KOHTEKCT — aBT.),
a TaKOX

B) BupoOmsroun sikicHO HOB1 (pOpMH B3a€EMOBITHOCHH M1XK JIFOAMHOIO, ii TpyraMu
1 acomialisMd y BUTJSAAI CIOYAaTKy MPOCTOI — JBOMONIOCHOI, a 3 YacoM # iX
0aratonoytocHOI ~ KOMYHIKaTHMBHOI  Kojaboparii  (koyiabopailiitHo-BapilaHTHUM
KOHTEKCT — aBT.),

I') tpanchopmyroun TeputopianbHy JOKanbHy JIOACHKY crimsHOTY (TI) B
€K3UCTEHIIMHO-YHIBEpCATbHUNA Ta COLIaJbHO-BU3HAYAIbHUN (EHOMEH, a TaKOXK Y
MEraTpeH i Cy4acHOTO JIFOJCHKOTO 1 IUBUII3ALIIMHOTO PO3BUTKY ((€HOMEHONOTTUYHO-
PENATUBICTCHKUN KOHTEKCT — aBT.),

["’) uepe3 cTBOpEHHS CUCTEMU IHTEPCYO’ €KTUBHO1 B3aeMOJI1 skuTeniB-wieHiB TT,
il BIaAHUX 1 TPOMAJICBKUX 1HCTUTYIIIH, Y BUTJISII €IMHOTO ONTUMAJIBLHOTO COILIAIBHO-
THCTUTYILIHHOr0 MeXaHi3My (IHTepCyO’ €KTUBHO-IHCTUTYLIMHUIA KOHTEKCT — aBT.),

JI) ckepoBaHoro Ha ¢OpPMYBaHHS HaJIEKHOI COIlaTbHOI PEaThbHOCTI dYepes
MYHIIHUIATI3aIil0 MEXaH13MIB COIIaJIbHOTO CTPYKTYpYBaHHS, 30KkpeMa (popMyBaHHS
CYCIIUIBHOTO JTOCBIly JIFOAWHHM, 1 TPy Ta acorfiaiii — B OCHOBI Ta MIJCYMKY SKOTO
JSKUTh  MaKpOo(QEHOMEHOJIOTI  COILIaJIbHOI  iTepallii HaBeACHUX CyO €KTiB
(MyHILIMIAIbHO-ITEpAI[IHHUNA KOHTEKCT — aBT.), YEpe3

E) cTBOopeHHs BiAMOBIIHOI JIOTICTUYHOI CXeMU TpaHcQopMallii HEOTHOPA30BO
MOBTOPIOBAHUX COIIAJIbBHUX i (TOBEIIHKOBO-AISUIBHICHMX HAcCTaHOB) BcCiMa
y4aCHUKAaMH  COLIaIbHO-KOMYHIKAaTMBHOI ~ B3a€EMOJii, IO  XapaKTepHU3yIOThCS
TEJICOJIOTIYHICTIO HaMipiB, CUCTEMaTUYHICTIO MPOSBIB, IEPMAHEHTHICTIO peaizarlii,
CHOpSIMOBAaHUX  HA  CTBOPCHHS  ONTUMAJIBHO-PE3yJbTaTUBHUX,  €()EKTUBHO-
MiJICYMKOBUX,  IMPAKCEOJOTIYHO-BAXKIUBUX,  TEMIIOPAIbHO-YCTOSHUX  IPaBUII
MOBEIIHKMA JIIOJIMHM, ii TPyIN Ta acolliaiii, sKi XapaKTepU3yrTbCs OCOOJIMBOIO
COIIAJIbHOI0 ~ BAXJIMBICTIO, 00 €KTMBHOIO YMPABIIHCHKOI HEOOXITHICTIO Ta
BIJIMOBITHO-HAJIC)KHOIO  KIHI[EBOIO PE3yJIbTATUBHICTIO B TIporeci (popMyBaHHS,
iCHyBaHHS 1 (yHKI[IOHYBaHHS HaBEICHUX Cy0O €KTIB I0JI0 CTBOPECHHS (PEHOMEHOJIOT1i
MOBCSKJICHHOT'O KUTTS TEPUTOPIAIBHOI JIOKAIBHOT JTIOJICHKOI CIIIJILHOTH (00’ €KTHBHO-
JIOTICTUYHUN KOHTEKCT — aBT.).

Bapto 3a3naunTH, 1110 J0CTHKEHHSS MaKpOohEeHOMEHOJIOT11 COmiaabHOI ITepallii B
MeXaX BITYU3HSIHOT MyHIIIUITAJILHO-IPABOBOI HAYKH MMPAKTUYHO HE 3iHCHIOBAJIOCH, 32
BHUKJIIOUCHHSIM HaykoBuX mpaib M.O. BaiimypartoBa 1 b.4. Kopmana [5]. OnHouacHo
MOXXHa CTBEPJXKYBaTH, 10 MpoOJIeMaTHKa MPaBOBOTO CTATYCy, M0 (HOPMYEThCS SIK
pe3yJbTaT 1HAUBIYATbHOIO, TPYMNOBOrO 1 KOJEKTUBHOI'O MOBTOPIOBAHHS COIIAJILHO-
MOBEJIIHKOBUX HACTaHOB, Ha (OPMYBaHHS SKOTO OJHO3HAYHO 1 CYTTEBO BIUIMBAE
colfiajgpHa iTepallisi, — JOCTaTHbO MOBHO 1 aKTHMBHO JOCII/KYyBajlaCh B HAyKOBUX
mparsix TaKuX BITYM3HSHUX AoCTigHuKiB sk: M.M. baiimypatos, O.B. baranos, O.0O.
bosipebkuii, FO.0. Bonommn, b.B. Kingiok, A.M. Konoxiit, A.}O. OmiitHuk, B.®.
[Toropinko, I1.M. Pa6inoBuu, C.II. PadinoBuy, B.JI. ®enopenko, O.D. Opuibkui,
M.I. XaBpoHtok Ta iH. AJie B HaBEJEHUX MpalgX X aBTOPH JIUIIE KOHIIEHTPYBAIH
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CBOIO yBary B OCHOBHOMY Ha BU3HAY€HI CTPYKTYpPHOI MOOYJIOBH MPABOBOI'O CTATYCY
a00 XapaKTEPUCTHKU HOTO EJIEMEHTHOTO CKJIaIy.

Pazom 3 TuMm, npodiaprHa MakpohEeHOMEHOJIOTIS COIIaIbHOI ITepallii JOCTaTHbO
MOBHO 3HAMIIIa CBOE BHUCBITJEHHS B MEXax COLIOJOTIYHOI HAyKH, IO BKJIIOYAE
Hacamrepes Il TeOpeTUYHi HACTaHOBH, IO PO3IIISIIAal0Th COLIabHY PEabHICTD, KA
dbopMyeThCS Ha 3acajax CoOLIaNbHOI ITeparlii, Kpi3b Npu3My (HEHOMEHOJIOTTYHOT
(Berger & Luckmann, 1966 [6]; Gilbert, 1994 [7]; Merton, 1995 [8]), comianbHO-
korHituBHOI (Mendes et al., 2017 [9]; Prentice & Miller, 1993 [10]; Suls & Green,
2003 [11]), dopmansHo-noriunoi (Apt & Wojtczak, 2017 [12]; Boero et al., 2009 [13])
napajurM Ta Mojelti eBoronii mepekonanb (Rodriguez et al. 2016 [14]).

Merta crarTi Ta 1i 3a1a4u

Mertoro crtaTTi Ta il 3aJa4aMHM BHUCTYIA€E JOCIIKEHHS MaKpo(EeHOMEHOJIOT1]
COILIAJIbHOI iTepallii sK (yHKIIOHATLHOT OCHOBM (DOPMYBAaHHS MYHIIUIIAIBLHO-
MPaBOBOI'0 CTaTyCy JIFOJAWHM, 11 TPYIl Ta acollialliil.

Pe3yabTaTi 10CaiTKEHHS.

J171s1 po3yMiHHSI OCHOBOIIOJIOKHUX 3aca MpoduIbHOT (HEHOMEHOJIOT1i 00’ EKTUBHO
HEOOX1THUM BHUCTYIA€ BU3HAYEHHS 11 Ne(1HITUBHOI XapaKTePUCTHKHU. Tak, BUXOIIIH
3 BH3HA4YE€Hb 1 y3arajbHEHb COINAIBHOI TMCUXOJIOTi, 1o y3araiabHeHl ITyunum
intenektoMm (nmami — III), comianpHa iTepalisi — 1€ HE yCTaJeHUN TEpMiH, ajie B
KOHTEKCT1 CYCHIIbCTBA II€ IPOIEC ITOBTOPCHHS, BJOCKOHAJIICHHS 4YH aJarTarii
COIllaJIbHUX MPOIECIB, HOPM a0o0 i€l y MUKIIYHUHN CIIOCIO, 110 BEJIE 10 PO3BUTKY, SIK
OT TapMOHIWHUN pO3BUTOK HA OCHOBI I[iHHOCTEH (Tpaaulid, mNapTHEPCTBA,
cTablIpHOCTI) a0o0, HaBIaKW, IIOBTOPHE 3aCTOCYBaHHS CTparerid (Hampukiai,
po3poOKa exkosioriyHuX nporpam). [lo cyTi, 11e coliaibH1 IIUKIA BAOCKOHATIEHHS [4].

OTxe, OCHOBHMMH acCIEKTaMH COIaJIbHOI 1Tepailii BUCTYNAlOTh HACTYIIHI
MPOLIECH XapaKTEPOJOriyHO1 Ta KBai(hiKyr04oi BIIaCTUBOCTI:

A) nmHAMIKa COLIAIBHUX IIPOIIECIB, a CaMe: MPOIeC MOBTOPEHHS, BIOCKOHAICHHS
YM aJarnTalii coliaJbHUX MPOIEeCiB, HOPM a0 1JIe¥ y IUKIIIYHHK CIOoCiO, 110 BEle 10
iX pO3BUTKY (IMHAMIYHO-PENSATUBICTCHKA CKIIAZ0BA — aBT.);

b) eBotonis comianbHUX IIHHOCTEH (Tpajuilli, MapTHEPCTBO, CTAOUIHHICTH):
iTepallii MOXKyTb CTOCYBaTUCS MOCTYIOBOi BIIMOBH BiJl CTaApUX I[IHHOCTEH, 3aBJSIKU
MPUIHATTIO HOBHUX IIHHOCTEH a00 TMOBEPHEHHIO JI0 CTAPUX, SK-OT y KOHTEKCTI CTaol
SIKOCT1 Ta COIIaJIbHOI BIAMOBIAILHOCTI (COIiaIbHO-aKC10JI0T1UHA CKJIa[0Ba — aBT.);

B) po3BuUTOK collianbHUX TPOrpaM: CTBOPEHHS W YIAOCKOHAJIICHHS COIIaThbHUX
nporpam, HampuKiIaj, €KOJIOTIYHUX, 1€ PO3pOoOKa THUIIOBOI CXEMHU MOBTOPIOETHCSA Ta
aJanTyeThes (COIlaTbHO-TIJIAHOBA CKJIA/I0Ba — aBT.);

[') comianbHi B3a€MOjii: MOBTOPIOBaHI MOJENI Ta AaJTOPUTMU TIOBEIHKH,
CHUIKYBaHHS Ta B3a€MOJli, Kl (POPMYIOTh cOLllaidbHI CTPYKTYpU (KOMYHIKATHBHO-
THCTHUTYIIIITHA CKJIaJ]0Ba — aBT.);

[’) BmMB iA€il: MOBTOpHE 3aCTOCYBaHHS Ta BUKOPUCTaHHS IMEBHHX ied abo
MIJIXO/IB Y PI3HUX COIIAJIbBHUX KOHTEKCTaX, 1110 MPU3BOJIUTH JI0 IXHBOI TpaHchopMmalrii
(imeonoriyHo-TpaHchopmaIliiiHa CKJIagoBa — aBT.), a TAKOXK
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JI) UMKTIYHICTH 3MIH: Ma€ MiClle TpPUBAJIMW aje HEBNUHHUNA TPOSB Ta
BiJI0OpaXkeHHA (UTOCOPCHKOrO 3aKOHY MEepexoay KUIbKICHMX 3MIH B SIKICHI, IIO
BiIOYBAa€ThCA Yy BHIJISAMAI  BIAMOBIAHUX  IUKIYHUX 3MIH  TEMIIOPAIBHOTO,
OpraHizaliifHoro, pecypcHOro, TEXHOJOIYHOTO, HOPMATUBHOIO  XapakTepy
(IMKIIIYHO-BH3HAYaIbHA CKJIaJ0Ba — aBT.);

E) dopmyBaHHA TICHXO-TTPAKCEONIOTIYHUX CTEPEOTHUITIB MMOBEIIHKH IOJI0
HEOOX1AHOI, HaJEeXHOI, OOIPYHTOBAHOI, TEJCOJOTIUHY CYMPOBOIKYBAIHHOI Ta
HOPMAaTHBHO-320€3MeYeHO0] MOBENIHKHU JIOJUHY, 1l TPy Ta acoliaiiil B JOKAIbHOMY
COIllyMi, IO CTBOPIOETHCSI HA 0a31 TEPUTOPIATBLHOI JJOKAJIBHOI JIFOACHKOI CHIJIBLHOTH,
gyepe3 GOpMyBaHHS CHCTEMH TEJICOJIOTIYHUX JOMIHAHT ii €K3UCTEHIIIMHOTO ICHYBaHHS
Ta (YHKI[IOHYBaHHS 1 CTBOPEHHS CHHTETHUYHOI'O COIIaJIbHO-AISTIbHICHOTO MPOCTOPY
MOBCSAKJAEHHOCTI TAakKoro 1ii ICHyBaHHS 1 (YyHKIIOHYBaHHS (IICUXO-IIOBCSAKICHHS
CKJIQJIOBA — aBT.), & TAKOX fK

€) BianosigHa GopmMa CoIlaTbHO-IOKAILHOIO MPOrpecy: BeCh Mpollec iTeparlii
CIpsIMOBaHUW Ha BUSBJIEHHS, 30ip, (GOpMyBaHHS, 3aCTOCYBaHHS, BUKOPHUCTAHHS Ta
BJIOCKOHAJIEHHS €(heKTUBHO-TPAKCEOJIOTIYHUX MOBEAIHKOBO-IISNIbHICHUX CYCHIIBHUX
BITHOCHH (IIPOTPECUBHO-TIPAKCEOIOTIYHA CKJIaI0Ba — aBT.).

Otxe, X04a TEPMIH «ITepallish» MOXOJIUTh 3 OOUMCITIOBAIBHUX HAayK (IIOBTOPHE
3aCTOCYBaHH$ OIEpallii — aBT.), — cCaMe y COLlIaIbHOMY KOHTEKCT1 BIH ONUCY€E HUKIIYHI,
MOCTYTIOB1 3MiHM Ta TIOBTOPIOBAHHS MPOIIECIB y CYCHUIBCTBI JUIsl JOCSITHEHHS TIEBHUX
nuied abo amanTamii a0 BIAMOBIAHUX YMOB. lle 0coOnMBO € akTyaqbHUM s
JIOKAJIbHOTO PiBHS (POPMYBaHHS, ICHYBaHHS, (PYHKIIIOHYBaHHS Ta PO3BUTKY COIIyMY,
TOOTO Tam, J€ JIIOJINHA, ii TPYyNU Ta acoliamii 371HCHIOITh CBIN JKUTTEBUN ITUKII
(JiroguHa) abo 1UKJI CBOro (PyHKIIOHYBaHHs (TpynM Ta acolliaiii JIIOJUHH),
CTBOPIOIOYHM Ta CTUMYJIIOIOYH CHCTEMY KOMYHIKATHBHOI B3a€MOJIii MI’)K HaBEJCHUMU
Ta IHIIMMU Cy0’€KTaMH, MPUYOMY JIEBOBA YAaCTHHA TAKUX KOHTAKTIB 0a3yeThCsl came
Ha ITeparlii, 0 XapaKTepU3yeTbCS COIIAIbHOI AKTYaJIbHICTIO, MPaKCEOJIOTTYHOO
00’ €KTUBI3all1€10, CHCTEMHOIO PE3YJIbTATUBHICTIO, €K3UCTEHIIIMHOK ONTUMAIbHICTIO,
YOPaBIiHCHKOIO €(PEKTHUBHICTIO Ta KOMIUIEKCHUM OXOIUIEHHSIM BCHOTO JIOKAJIBHOTO
COIIiyMYy.

Bapto ycBimomitoBaTH 1 pO3yMiTH, IO colliajJibHa iTepariisi (B3aemojis +
MOBTOPIOBAHHSA) € KPUTHYHO BAKIUBOIO Il (OPMYBaHHS TIPABOBOIO CTATYCYy
JIIOJIUHM, 11 TPYII Ta acolliailiii, OCKIJIbKU 4epe3 CIUIKYBaHHS Ta COLiali3alliio JI0IUHA
3acBOIOE (YCBIIOMIIIOE, PO3YMi€, BHU3HAE, 3aCTOCOBYE, BUKOPHCTOBYE, pealli3ye,
JIETITUMI3y€ TOIIO) HAWBAXKIIMBIIII COIIAJIbHI HOPMH, IIO 3 YacOM 3a JOMOMOTOI0
AepkaBu abo yepes JOKaIbHy HOPMOTBOPYICTh TPAHC(POPMYIOTHCS B ITPAaBOBI HOPMH,
dbopmye cBoe Mmicte (cTaTyc, B TOMY YHCII ¥ MPaBOBUIA) Y CYCIUIBCTBI Ta BUUTHCS
peani3oByBaTH CBOi MpaBa, cBOOOAM Ta 000B'sI3KK, HAOYBaOUM BIAMOBIIHI MPOPUIbHI
3HaHHA, (OPMYIOYM BIAMOBITHI BMIHHS 1 HaBUYKH B TOBCAKACHHOMY XKHTTI, —
Mepexossyl BiJ] MOTEHIIHOrO CTaHy KOHCTUTYLIMHUX MpaB 10 pealbHUX, IO
3aKPIUIIOIOTHCS Y 11 COLIaIbHOMY CTaHOBMILI Ta IOPUIMYHUX Hachiakax. Llei nmporec
nepeTBOproe abCTpakTHI HOPMU HAa OCOOMCTICHHMM (1HAMBIAYalbHUI), TPYNOBUN Ta
KOJIEKTUBHUHI JOCBiJ Ta KOHCTPYIOIOTH (PAaKTHUHY MO3HUIII0 JIIOJUHHU, il Tpyn Ta
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acomiamiii 'y CHCTeMI HOPMAaTHBHO-TIPABOBUX KOOPJWHAT TPABOBOi CHUCTEMHU
KOHKPETHOI TEpUTOPIANIbHOI CIIUIBHOTH Ta BCIET IepKaBH, Ky Lel JOCBIJ MPOAYKYE,
dbopmye, imeHTH(]IKYE, CTBOPIOE Ta BIATBOPIOE, TUHAMI3Y€, (OpMAII3y€e, a TaKOX
peaizy€e B MOBCAKIACHHOMY COILIIAJIbHOMY >KUTTI.

HeoOxigHO 3a3HaynTH, 10 B MNPOQPUILHOMY MpOLECl BaXXJIMBUM BHUCTYIIA€
YCBIJTOMJICHHS, aHAI3 Ta peanizailis (eHOMEeHy COIlaibHOI ITepallii J0uHH, i Tpyn
Ta acoliamii, ToOTO caMe€ PO3YMIHHS TOrO, SIK IHIMBIAU-WICHH TEPUTOPIAIBHOT
JIOKAJIBHOT JIFOJICHKOT CITIIBHOTHU: @) B3a€MOJIIIOTh MIXK C00010, 0) BIUTMBAIOTH OJIUH Ha
OJIHOTO, B) (hOpMYIOUM CHUIBHI COIIaJIbHI HOPMAaTUBU, HOPMHU 1 TOBEIIHKY, T') sKa
3IIACHIOETHCS 0 X 3MICTOBHO-TIIPAKCEOJIOTTUHOTO «HAITOBHEHHS — 110 B1IOYBAETHCS
gyepes T’) mpoliec coltiaizalii (3aCBOEHHS T0CBIAY), ) AKUH peali3yeThCsl Y BUTIISII
IpyNOBUX MPOIECIB (BU3HAUEHHS COL1aIbHO-BAKIMBUX HPIOPUTETIB, (HOPMYBAHHS
MOBEIIHKOBO-AISJIbHICHUX HOPM, BH3HAQYEHHS iX COIlaJbHOI ONTHMAJIBHOCTI 3
HacTYNMHOW ¢opmaiizaili€ro, MPOsSB JIJEPCTBA, BUPIINIEHHS Ta HIBEJIIOBAaHHS
KOH(JITIKTIB TOII0) Ta €) POopMyBaHHS B3aEMHOTO BIUIMBY CTaTyCIB JIFOAUHHU, il TPYII Ta
acoIriaiiif, a TakoX €) iX poJbOBUX IMO3UIIIM B COIIyMi, — B TpoIieci opopMIICHHS,
BU3HAYCHHS, JIeTaii3aiii, JeriTuMariii 1 peamizailii SKuX, — ) PO3KPUBAETHCS Ta
11eHTU(DIKY€EThCS COIIAIbHUI KariTall Ta COIllaJbHUN XapaKTep MPaBOBIIHOCHH, 1110 3)
pPErJIaMEHTYIOTh 1 PEryJIoITh IMOBEIHKY HABEACHUX CYO’€KTIB B JIOKAJIbHOMY
CYCIUIBCTBI, MPUYOMY, M) SK B TMO3UTUBHUX YMOBAax IOBCSKIEHHOCTI, TaK U B
HETaTUBHUX yMOBaX (PYHKI[IOHYBaHHS J€P>KaBHOCTI Ta JIFOJACHKOT CHIIBHOTH, TOOTO B
eKCTPAOpANHAPHUX YMOBaX.

[Ipu npomy, Ha Haml MOTJISA, KIIOUOBUMM acClEeKTaMU TAaKOTO YCBIIOMJICHHS
BHUCTYIAIOTh HACTYITHI XapaKTEPOJIOT1YH1 SBUILA TA HACTAHOBHU:

A) Comianizaiisi: sSIK IpoIec 3aCBOEHHS JIOJUHOIO COIIAJbHOTO, KYJIBTYPHOTO,
HOPMATHUBHOTO 1 TEXHOJIOTIYHOTO JIOCBiAY, IIIHHOCTEH, HOPM 1 TpaauIliHi, 1m0 Gpopmye
JIOJIMHY SK 4YIeHA JIOKAJIBHOTO CYCIUIBCTBA, a il TPYMH Ta acolfiamii SK HaJIeKHHUX,
YIIOBHOBQ)XCHUX Ta ONTHUMaIbHO-€()EKTUBHHUX CYO’ €KTIB COI1aIbHOTO CIIUIKYBaHHSI.

b) I'pynoBi ¢enomenu: sk mporec (GopMyBaHHS Ta BUBUYCHHS TOTO, K JIIOJIU
IHTErpyIoThes (32 cTaTycoM, mnpodeciero, iHTEpecamu), a ix Tpymd Ta acorarii
YTBOPIOIOTH TPYIOBI Ta KOJEKTUBHI HOPMHM, IIHHOCTI, CaHKLIi, a TaKOX SK
BiJI0YBAETHCS J1IEPCTBO B JJOKATHHOMY COIIIYMi Ta IPUAHATTS PIIICHb.

B) CoumianpHuit Kamitajl: SK TPOILEC YCBIIOMJIEGHHSI I[IHHOCTI COIlaJbHUX
3B’S3KIB, MEPEK Ta JOBIPH, AKi ICHYIOTh MIX JIFOIUHOIO, 11 TPyNaMHy Ta acoIliallisiMu.

I') ComianpHuit xapakTep Ta TPAAMIIIL: K MPOIEC PO3YMIHHS TUIIOBUX CIIOCOOIB
I1H, 3BUYAIB Ta TPAIULIHI, SIKI BIAPI3HAIOTH OJIHY IPYITY BiJI 1HIIOI B MEKaX JIOKAIbHOTO
COIIlyMY Ta PETYJIOIOTh MOBEIIHKY JIOJUHU, 11 TPYH Ta acoIliallii.

[’) AxrtuBizauis mpoueciB  (QoOpMyBaHHA  MYHIIUOAIBHOI  CBIJIOMOCTI
(MpaBOCBIAOMOCTI): AK Mpolec GopMyBaHHS MPOQPUIBHOI CBIJOMOCTI, 110 3aCHOBAaHA
Ha ICTOPUYHHUX TPAIUIISIX Ta OCHOBOMOJIOKHUX IIHHOCTSX MYHINMMOATI3MY, SKI
0a3yl0ThCs Ha BIJHOCHMHAX CaMOBPSIHOCTI, CaMOJISJILHOCTI, caMoljeHTUdiKaIlli,
CaMOIIPOSIBY, IHTEPCYO EKTUBHOCTI 1 COMITAPHOCTI JIFOJUHU, i1 TPyl Ta acolliaiiii Ta
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CYNpPOBO/KYIOTh 1 3a0€3IeuyloTh E€K3UCTEHI[IWHI HACTaHOBM ICHYBaHHS 1
(GyHKIL10HYBaHHS HaBEeIEHUX CyO €KTIB.

) Ponw 1 craryc ocoOHMCTOCTI: SIK CKIIQMHUMN, CYNEPEWIMBHM, MCHUXOJIOTIYHO
CYyNpOBO/KYBaHMN Ta HOPMATHUBHO 3a0e3ledeHuil (colliaibHa pPIBHICTh, peajibHa
HAsBHICTh TpaB 1 CBOOOJ KOXXKHOTO 3 YYaCHHUKIB-UJICHIB COIlYyMy TOIIO) IPOIIEC
MEPMAHEHTHOTO aHaIi3y TOT0, SIK CTaTyC, MO3UIIIs, POJb 1 paHr JOauHU (1HAUBIAA), 11
rpyn 1 acomiauiid MIOAO TOrO, K HaBeJEH! KBali(iKyroul O3HAKW BH3HAYAIOTHCS
B3a€EMOJII€I0 HABEJIEHUX CYO €KTIB 3 IHIIUMH JIOABMH B MIXKOCOOHUCTICHOMY
CHUIKYBaHHI, B CKJIaJll TPyIU a00 KOJIEKTHUBY.

E) IloBeninkoBo-aisibHICHI cTepeoTunu: @opMyBaHHS BiANOBIIHOTO apceHaAITy
MOBEIIHKOBO-ISTIbHICHUX ~ CTEPEOTHINB 11010 0e3KOH(IIKTHOTO ICHYBaHHS 1
(yHKLIOHYBaHHS JIIOJIMHU, ii Tpyln Ta acoliamiii B JIOKAJIbHOMY COLIiyMI, IO
MepeIaroThCA Al Y TEMIIOPATBbHOMY MPOCTOPI SIK TOCBIJ] Ta HAJOAHHS MOTO KUTEIB-
YJICHIB, a B TJI00AJILHOMY PO3yMIHHI — SIK BIAMOBIAHA (popMa JOCBITY Ta HaAOaHHS
JIFOCHKOI [IABLII3AI].

€) ®opmyBaHHS BIANOBIIHUX COLIAJILHUX KOHOTAI[I Ta HApaTUBIB: IMO-TIEpIIIE,
BOHH XapaKTEepU3yIOThCS 1HAUBIAyaNi3aIli€l0, TPYIOBUM 1 KOJIEKTUBHUM XapaKTepOM;
Mo-JIpyre, BOHU 1ICHTU(IKYIOTh JIOKAJIbHE COLIaIbHE XUTTS JIIOAWHM, ii TPyn Ta
acoIriariif; TO-TpeTe, BOHU CYNPOBOUKYIOTh TIOBCAKJACHHE Ta TICPCIICKTUBHE
icHyBaHHA Ta (YHKIIOHYBaHHS JIIOJMHU, 1l TPyH Ta acoIliaiiid; mo-4eTBepTe, BOHU
3a/1a10Th 1 GOPMYIOThH BIJIIIOBIJIHI XapAKTEPOJIOTIUHI PUCH Ta O3HAKU TAKOTO ICHYBAaHHSI
1 (yHKIIOHYBaHHS HAaBEIECHUX CyO’€KTIB; MO-I’SITE, BOHU MICTSITh MOTYTHI CMHUCIIH,
HaAMpPsIMKH Ta 1HIUKATOPH 1X MEPCIEKTUBHOTO €K3UCTEHIIIITHOTO PO3BUTKY.

Hapenene HaMu KOMIUIEKCHE PO3YMIHHSI YCBIIOMIIEHHS (DEHOMEHY COLIaJIbHOT
iTepartii JIOAWHHU, 1i TPYN Ta acomiariid, M0 3a3BUYail BHUBYAETHCS COILIAIBHOIO
TICUXOJIOTI€0, TIOSCHIOE, SIK 1HAWBIAU CTalOTh YACTUHOIO TEPUTOPIAIBHOI JOKAILHOI
JOJICHKOI CITUTBHOTH 1 5K ISl CHUIBHOTA, CBOEIO UYepToto, GopMye 3 JIFOAMHU-KUATENS, 1
OJIHOYACHO YJIGHA CIUIBHOTH, JIOJUHY-OCOOUCTICTh, IO BOJIOJIE BIAMOBITHUMHU
3HAHHSAMH, HABUYKAMU Ta BMIHHSIMHU Yy COIliaJIbHOMY XKUTTI. B HaBegeHnomy mporieci
bopMyIOThCS CTIHKI Ta ONTUMAaJbHI IIpaBUJIa MOBEAIHKH, IO 3 TOJOM OTPUMYIOTH
CBOI0 HOPMaTHUBHY OCHOBY, 3a3BM4Yail a00 y BUIUISAI IpaB, cBOOOJ 1 OOOB’SI3KIB
JIOJIMHU, IO TOTIM 3aKpIIUIIOIOTHCS 4Yepe3 I1X CaHKI[IOHYBaHHS Jep)KaBoio, abo
TpaHC(OPMYIOTHCSl B MYHILMIIAJIbHI MPaBa JIOJIMHU Yepe3 iX Jieranizailiio myOoaiyHo
CaMOBPSIHOIO (MYHIIMIANIBHOK) BIaA00 — 10 (PakTHUHO (OPMYIOTH MPABOBUMA
cTaTyc (KOHCTUTYIIHHO-TIPABOBUN Ta MYHIIIUIAIBHO-IIPABOBUI) JIIOIUHH, ii TPy Ta
acorjiarii.

OTxe, B IIbOMY KOHTEKCTI BEJIbMH BaXXIMBUM BUCTYMA€ PO3YMiHHS (HhEHOMEHY
COIllaJIbHOI 1Tepallil JIOIUHM, 1i TPYII Ta acoIlialliil — 1110 BapTO OLIHIOBATH SIK MPOIIEC
BUBYCHHS TOTO, SK IHAWBIA B3aeMojie, (GopMye KOMYyHIKaIiHO-KOJIa0opaIiiHi
3B'SI3KM Ta BIUIMBAE Ha COIlabHI rpynu (CiM's, Ipy3i, poOoUl KOJIEKTUBH), a TPYIIH,
CBOEIO YEProro, BIUIMBAIOTh HA OCOOUCTICTD, il HOPMHU, ILIIHHOCTI, CTaTyC Ta MOBEIIHKY
yepe3 MEXaHI3MHU colfiamizallii, TpynoBoi JWHAMIKK (3rypTyBaHHS, KOHGIIKTH) Ta
MDKOCOOMCTICHMX BIJTHOCHH, 1110 € IIPEAMETOM COLlialIbHOI TIcuxoiorii. OTxe, came TyT
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i came dyepe3 1€ MPOSIBISIETHCS 3AATHICTH OCOOMCTOCTI CIPUAMATH, PO3YMITH Ta
MPOTHO3YBaTH COILliaJIbHI MPOLIECH W BIIHOCMHU HABKOJO cede, 1m0 (GOopMYyIOThCS B
JISTIBHOCTI Ta CITUIKYBaHHI.

Ha wnam mornsia, KIHOYOBMMH aclEKTaMHM PO3YyMIHHS COIlalbHOI iTeparlil
BUCTYNAIOTh HACTYTHI COIIabHI SIBUINA 1 03HAKU KBaJ1(hiKyt0uO0i BIaCTUBOCTI:

A) CoriaibHa TICUXOJIOTiSI OCOOMCTOCTI: caMe€ BOHA A€ YITKE PO3YMIHHS SK
1HAMBIJI CTAa€ YACTUHOIO IPYIIH, MPUIIMAE 11 MOpaJIbH1 HACTAHOBH, TOBEAIHKOBI HOPMH,
pOJIbOBI TO3UINII Ta COIlabHO-HOPMATUBHUN CTaTyC, a TaKOX SIK Tpyla HaBIaKu
BILTMBA€E Ha (pOpMyBaHHS Oro OCOOMCTOCTI Ta AETEPMIHY€ BapiaHTH ii MOBEAIHKH.

b) Ilcuxomnoria rpyn (Manux, cepeaHiX, BEIUKUX): BOHA IITHOO0KO 1 CHCTEMaTHYHO
3MIMCHIOE BHUBYEHHS IIPOLIECIB 3TYpPTYBaHHS, JiAEpCTBa, NPUUHATTS pIIICHb,
KOH(IIKTIB Ta (hOpMyBaHHS TPYHOBUX HOPM Yy Manux (CiM'd, Jpy3l), CEepeaHIX
(rpomazicbkl opraHizamii Ta 1HII 1HCTUTYIII JIOKaJbHOTO TPOMAISTHCHKOTO
CyCHUIbCTBA) Ta BENUKUX (cama TepuTopiaibHa Trpomaaa abo 00’eaHaHa
TepUTOpiajbHA TPOMaia) rPyIax, TOOTO y MekaxX MIKPO-, ME30- Ta MAKPOTPOMAT.

B) ComianpHa KOMyHIKaTMBHA  B3aeMOAis: mepeadadyae BUHUKHEHHS,
dbopMyBaHHS, TNPOMYKYyBaHHS, IMpPOSB, peaizalil0 Ta JOCHIIKEHHS CKIIaJHUX
KOMITJIEKCHO-CUCTEMHUX BIJIHOCHH 1 B3a€EMHHMX 3aJIEKHOCTEH KOMYHIKATHBHOT
BJIACTUBOCTI (y KOHTEKCTI THUX, IO CKEpPOBaHO Ha (OPMYBAaHHS Ta JOCSITHEHHS
OaraTopiBHEBHX COIlIAJIbHUX TEJICOJOTIYHUX JOMIHAHT — aBT.) MDK JIIOJBMH, iX
rpynaMmy 1 acoljiaiisiMi 3 MeTO (OpPMYyBaHHsS 37aTHOCTI HaBEeJEHUX CYyO €KTIB
YCBITOMJIFOBATH 1 PO3YyMITH ce0Oe Ta IHIIMX B TEJICOJOTIYHIA Ta TOBCAKICHHIN
IJIOIIMHI, MPOTHO3YBATH BUMHKU OTOUYIOUHUX, 10 BKIFOYAIOTh i eMOIIHHY Yy TIUBICTh
(ceHcuTuBHICTB). T00TO, HAEThCA MNPO 3AATHICTH JIIOAWHU TOHKO BIIUYBaTH,
PO3PI3HATU Ta pearyBaTH Ha 30BHINIHI CTUMYJIM, €MOIIii Ta 3MiHU B OTOYEHHI, a TAKOXK
PO3YMITH BHYTPIIIHIN CBIT 1HIIMX Jrojen. Lle rmubine cupuitHATTS CBITY, SIKE MOXE
MIPOSIBJISITUCS SIK €MIIaTisi, TBOPYICTB, aJie 1 AK MiABUIIIEHA TPUBOXKHICTh Ta CXMJIBHICTh
JI0 €EMOIIHHOTO BUCHKECHHS, 3aJIC)KHO BiJl IHIUBIyaTbHUX ocoOauBocTel [15].

I') ComianbHa amanTaiis: CBIAYATHh Ta IEMOHCTPYE Te€, SIK JIOJWHA, 1l TPyNHU Ta
acolriarii MPUCTOCOBYETHCS JI0 COLIAIBHOTO CEPEIOBUIIA, BUSBIISAIOTH CBOIO MO3UIIIIO
Ta MICLIE B CYCHUIBCTBI 4Yepe3 IOBCSIKAECHHY OpAMHAPHY Ta EKCTPAOpAHHAPHY
MTOBEIIHKY.

[’) Po3yMiHHS 3MICTOBHOCTI Ta MOJINPOSBY COIANbHOI iTepalli: BKIIOYAE
po3yMiHHA Toro, mo: a) Illo mae itepamis Isi ONTUMAIBHOCTI ICHYBAaHHS 1
(GyHKIIOHYBaHHS KOHKPETHOI JIIOAMHHU-KUATENS 1 OJJHOYACHO YJIEHA TePUTOPIabHOL
rpoMaau (1HAWBIAYaJbHO-TPYIIOBI Ta 1HAMBIAYaIbHO-KOJIEKTUBHI HOPMH 1 MPOLECH);
0) YoMy mroamHa cTae JiAepoM y KOJIEKTHBI (TpymoBi mporiecu); B) Sk cCHiibHI
LIHHOCTI 00'€ IHYIOTb JIOJIEH B acowiailii (KOJIEeKTUBHO-IPYIOBI HOPMHU); T) Sk Moza uu
YyTKH MNOLIMPIOIOTHCS B CyCHUIBCTBI (MACOBI SIBUIIA) TOLIO.

OTxe, MOXHa KOHCTaTyBaTH, IO Ma€ MiCIle KOMIUIEKCHE Ta CHCTEMHE
YCBIJIOMJICHHS Ta PO3YMIHHA JUHAMIKM MK OCOOHCTICTIO Ta COLIaJIbHUMU
00'eTHaHHSAMU (TPYIIaMH, aCOITiallisIMK ), III0 BUBYAETHCS COIIAIBHOKO TICUXOJIOTIETO.
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Bapro 3a3Hauntu, 1o B mporieci AOCHKEHHS MNpoduIbHOT MpoOieMaTUuKu
MPAKCEOJIOTTYHOTO 3Ha4YeHHsI Ha0yBae npoobsemaTuka GyHKI[IOHATBHOT 3MICTOBHOCTI
COIIAJIbHOI iTeparii — TOO0TO, HAEThCS MPO KOHKPETHE CMHUCIOBE Ta MPAKTUYHE
HAllOBHEHHS KOXKHOTO 3 IIMKJIIB IOBTOPIOBAHOI COII&JIbHOI B3a€EMOJIi, IO
BiIOYBA€THCS B MEXKaX TEPUTOPIaIbHOI JOKAIBHOT JIFOJICHKOI CIIUTBHOTH.

Ha nam nmormsi, Taka yHKIIOHaIbHA 3MICTOBHICTh BU3HAYAETHCS HACTYITHUMHU
CKJIaJIOBUMH €JIEMEHTAMHU 1 aCTIEKTaMH:

A) IlinboBa CHpSIMOBaHICTH: TOOTO, BApPTO PO3YMITH, IO KOXKHE MOBTOPECHHS
(irepauis) aii ab0 KOMyHIKAIlli Mae KOHKPETHY METY /T€leOJIOT1YHYy JOMIHAHTY/
(nanpuknana, mepenava iHdopmarii, po3B's3aHHSA KOHQIIKTY ab0 MiATBEpIKEHHS
CTaTycCy).

b) AnantuBHICTh: BOHA Iependayae yCBIIOMIICHHS 1 PO3YMIHHS TOTO, 11O 3MICT
KOXXHOT HACTyMmHOI iTeparlii JUHAMIYHO 3MIHIOETHCS 3aJI€KHO BiJ PE3yJIbTATIB
MoMnepeIHboi — 1€ J03BOJISIE€ COLIAJIbHIN cucTeMi abo rpymi JroJied omnepaTuBHO
KOPUTYBAaTH CBOIO MOBEIHKY, Yepe3 MOIIYK HAMOUIbII ONTUMAIbHUX MOBEIIHKOBO-
TISTbHICHUX HACTAHOB, JUIS JOCSATHEHHS KpaIlloro pe3yiabTaTy 1 3BIACH — HaWOUIbII
e(eKTUBHUX COIIATLHUX HACIIJIKIB.

B) Incturymiamizamisa: mnepeabauae ¢GopMyBaHHS 1 TPOSIB MPOIECIB, Yepe3
3MICTOBHE HAallOBHEHHS 1TEpalliil, sIKi CKEpOBAaHO HAa BUHUKHEHHs 1 QOpMyBaHHS, a
TaKOX MPOAYKYBaHHS COIIaIbHUX HOPM 1 IIPaBWIJI — 00 3a3BHUYail MOBTOPIOBaHI il 31
3pO3yMUIMM 3MICTOM CTalOTh 3BUYKAMH a00 pUTyaJaMHu.

I') Bupimenns ¢yHKI[IOHaTbHUX 3aBJaHb: CIUPAlOYNCh HAa HacTaHOBH Teopii T.
ITapconca [15, ¢. 15-22], miHHICTH Ta 3MICTOBHICTD 1TE€paIlii MOJATaE B TOMY, 110 BOHA
3a0e3reuy€e BHKOHAHHS YOTHUPHOX CTPATETIUHMX  COILIaJIbHO-MOBEAIHKOBUX 1
coIiaapHO-AIsUIbHICHMX (YHKINNA, a came: 1) amanTariro, 2) HUICIOCATHCHHS, 3)
1HTerpalito Ta 4) NiATPUMKY I[IHHICHUX 3pa3KiB — caMe uepe3 Takl PyHKIIT JroAruHa, i
TPyIU Ta acoIiariii i CTBOPIOIOTH JUIsl cebe He TUTBKH MPOCTIP KUTTEMISIIBHOCTI Ta
(YHKITIOHYBaHHS, a W BIATBOPIOIOTH CTPOMY (OCHOBY) JIOKQJIBHOT'O CYCIUIbCTBA.
OTxe, SKIIO TOBOPUTH MPOCTUMU CJIOBAMH: L€ TE, IO CaM€ KOPHUCHOTO YU
3MICTOBHOTO BiIOYBa€ThCA TiJ] YaCc YEProBOr0 LUKIY CHUIKYBAaHHS YM CIHLUIBHOT
JUSITTBHOCTI, 110 JI03BOJISIE YYaCHUKAM U 3/11IMCHIOBATH CBI KUTTEBUHN LUK (JIFOJIMHA)
a00 cBO€ iICHyBaHHsI Ta GYHKI[IOHYBaHHS (Tpymnu a0bo acoIfialii JI0IUHN), i aKTUBHO 1
BIIEBHEHO MPOCYBATHUCS 10 IEBHOI COLIAJIbBHOI METH.

B ocraHHhOMY acmekTi akTyami3yeTbCsl TMUTaHHS MO0 Cy0’€KTHOTO CKIIaTy
coIiayIbHOI B3aeMolli (IHTEpAaKI[ii) Ta COIIAJIbHOIO MOBTOPIOBAHHS MOBEIIHKOBO-
TISUTbHICHUX HACTaHOB (ITepalli), 00 BIH OXOILUIIOE KOJIO YYACHHKIB, SIKI BCTYNAIOTh Y
KOMYHIKAIIII0 Ta COUIbHY JISUTHHICTh. 3a3BUYail Y COIIOJIOTIUHIA TEOpili BUIIISIOTH
TaKl OCHOBHI KaTeropii cy0’€KTiB:

A) ImguBimu (ocoOucTocTi): TOOTO, OKpEeMi JIFOAH, SIKi MAlOTh BJIACHI OTpeOH,
IIJT1 Ta COITlabHI CTaTYyCH.

b) CouianpHi rpynu Ta acowianii: Mg HUIMU pO3yMIIOTbCS CYKYITHOCTI JTFOAEH (Bif
MaJIMX TPy, SIK CIM's, CEPENIHIX SK TPYJIOBI KOJEKTHBH, O BEIMKHUX, SIK IHCTUTYIII1
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JIOKAJIBHOTO TPOMAJSHCHKOTO CYCIUIbCTBA, TMpodeciiiHi  ado  TepuTopianbHi
CIUJIBHOTH), IO JIIFOTh K €AUHUMN CyO'€KT.

B) ComianbHi IHCTUTYTH: T HAMU BapTO PO3yMITH OpraHi3ailii Ta CTpyKTYpH,
10 € ONTUMAJIbHO-€()EKTUBHUMHU JJI1 BCHOT'O JIOKAIBHOTO COLIIyMY (Iep:kaBa, LIepKBa,
CHCTeMa OCBITH), TOOTO Taki, 1[0 BHU3HAYAIOTh OCHOBOIIOJIOXKHI MpaBHJia Ta PaMKU
MIKOCOOHMCTICHO1, TPYNOBOi a00 KOJIEKTUBHOI B3aEMO/III.

I') CoinbHOTH: BpaxoBYHOYHM OCOOJMBICTh Ta BAXKJIMBICTh TAKMX CHUIBHOT JUIS
ICHyBaHHSA (PEHOMEHOJIOTIi JIEMOKPAaTUYHOI IMPABOBOI JEP>KaBHOCTI CIOJM MO>KHA
BIJIHECTU TEPUTOpIAIbHI 200 €THIYH1 00'€JHAHHA (KUTEIN1 MiCTa, HaLlis).

BapTto po3ymiTH, 110 B ymoBax riobanizaiii (0co0auBo i mpaBoBoi popmu — aBT.)
Ta MDKICP)KaBHOI I1HTErparii cydyacHuUM CcyO’€KTHUW CKJIaj Jenajii vactime Oyne
PO3LIMPIOBATUCS, BKJIIOYAIOYM MIDKHAPOAHUX CYO’€KTIB Ta aKTOpiB, a TakoX U
M (ppoBUX areHTIB (IITYYHUN IHTEIIEKT, OOTH), SIK1 CTAIOTh aKTUBHUMH YYaCHUKAMU HE
TUIBKM MDKHApOAHMX, a W BHYTPIIIHbOJAEPKABHUX COLIAJbHO-KOMYHIKAIIMHUX
MPOIIECIB, BIUIMBAIOYN HA TTOBEAIHKY pPEeabHUX JIFOCH, a TAKOXK 1X TPYII Ta acoIiallii.

Ha wnam mnornan, crpaTeriyHo Ba)JIMBUM B TIPOLECT JIOCTIIKEHHS, IO
MPOBOJIUTHCS, BUCTYINAE TMHUTAHHS TMPO MPEAMETHY OCHOBY COIIabHOI B3a€MOIl
(iHTeparii), i SKOK HEOOX1THO pO3YMITH CHUIbHY AISUTHHICTH a00 CIUIbHUIN 1HTEpEC,
HaBKOJIO SIKOTO PO3TOPTAETHCS KOMYHIKATMBHA B3a€MOJis Ta OOMIH JIIMH MIXK
cy0'eKTaMH.

JIo OCHOBHHMIX KOMITOHEHTIB I[i€] OCHOBH, IO BHCTyNa€ SK MEPBHHHA OCHOBA
COIMAJIBHOI iTepaIlii, Ha Hallle PO3yMiHHS, BITHOCSATHCS TaKi:

A) O06'exT B3aeMo/11i: TOOTO, HAETHCS PO KOHKPETHUM TIPEAMET, 17165, 3aBIaHHs
a00 LIHHICTb, 3 MPUBOJY SIKUX JIFOJIX BCTYNAIOTh Y KOHTAKT.

b) CoinbHa meta: TOOTO, WAETHCA MPO OYIKYBAHWN KIHIIEBUH /MiICYMKOBHIA/
COlLliaJlbHUI pe3ynbTaT, MO0 JOCATHEHHS SKOIO0 YYacHWKH TparHyTh abo B
1HIUBITyaTbHOMY MOPSIKY, a00 pa3oMm (TpymH, acolriailii), a0o B yMOBaxX KOHKYPEHII1.

B) CormianpHi HOpMH Ta TipaBujia: HAEThCS PO (GOpMyBaHHS Ta Jis COIIaTbHUX
pEryJAaTopiB, 0 BU3HAYAIOTH, IK CaMe Ta 33 PaXyHOK SIKUX PeCypciB Mae BiiOyBaTHCS
KOMYHIKaTHUBHA B3a€MO/Iisl CTOCOBHO IIpeIMeTa.

I') Po3noain posiibOBUX MO3ULIIA: TYT Hacammepea WaeThest npo GopMyBaHHS Ta
BUKOpPUCTAaHHS (YHKIM, $SKI BHKOHYE KOXKEH YYaCHHK KOMYHIKallii y Tmporeci
OTIpAIfIOBAHHS «IIPEAMETa» B3a€MO/III.

[’) Ilcuxonoriune CynpoBOKEHHS 1 3a0€3MeUeHHs: ineTbes mpo GopMyBaHHS
MO3UTHUBHOTO MCUXOJIOTTYHOIO CTaHy JJIs OpraHizallli Ta peainizallii KOMyHIKaTUBHOI
B3a€EMOJIIi YYAaCHUKIB dYepe3 ICHUXOJIOTIYHE CYMPOBOKEHHS (Ha KOXHINA eTarHo-
CTaIIMHIN «CXOJMHIID MPOIIECY) Ta 3 HACTYITHUM IICUXOJIOTTYHIM 3a0€3MeUeHHSIM.

1) PecypcHe 3a0e3mnedeHHs: Hacammepes WACTbCA MPO BIAMOBIIHI PECypCH
TEepUTOPiAIbHOT rpoMaan (OpraHi3aliiftHuii, MaTepianbHO-(1HAHCOBHUM, HOpMAaTUBHUM,
KaJIpOBMI TOIIIO) I OpraHi3allii Ta peai3allii mporecy KOMyHIKaTUBHOI B3aEMOIIT
xuteniB-uieHiB TT, iX rpym Ta acowiariii.

OT1xe, BapTO 3a3HAYMTH, 110 COIliaIbHA ITepallis:

- Mo-Tiepiie, He BiI0YBAEThCS y BaKyyMi, a peasi3yeThCsl B JOKAJTbHOMY COIIyMI;
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- mo-Apyre, i 3aBXkad OO0’ €KTMBHO TIEpPeay€e colliajlbHa IHTepakiis 3 il
OCHOBOTIOJIO)KHUMH HACTaHOBaMH, 10 BUKOPHCTOBYIOTHCS ¥ B TMPOIECI COIIaTbHOI
iTepartii, sk PyHKITIOHATTEHO-OCHOBOIIOJIOXKHI;

- MO-TPEeTe, BOHA 3aBXJAM Ma€ TEBHE 3MICTOBHE HABAaHTAXKEHHA (IO came
poOuthcH);

- I0-4€TBEPTEe, BOHA MA€E BIAMOBIIHY 11T /TEJICOJIOTTYHY JOMIHAHTY/ (HABIIIO 1€
poOurbcs);

- TIO-TT’ATE€, caMe TaKl 3MICTOBHE HAaBaHTAXCHHS 1 IUIb, Y CBOIA CYKYITHOCTI i
CTaHOBJIAITh NMPEIMETHY OCHOBY COLIIANIbHOI 1Teparlii.

3BijicH JOT1YHO BUILUIMBAE MUTAHHS PO (OPMHU COLIATBHOT ITepaKIlii (B3a€MO/I11)
y MeXax TEepUTOPIaJIbHOI JIOKAJIBHOI CHIIBHOTH (IpOMajaM), IO MOXYTb OyTH
BHU3HAUYECHI SIK PI3HOMAaHITHI CIOCOOM B3a€MOJI1T MIXK 11 usieHaMu (CyCilaMH, SKUTEJISIMU
OJIHOTO pailloHy, MiICTa), II0 BKIIOYAIOTH CHIBIpaIio (Koomepallii), 3MaraHHs,
KOH(DIIKTH, aCUMUISLIIO0 Ta aJanTaliio, skl BIIOYBalOThCA Yepe3 CHUIbHY AISUIbHICTD,
CHUIKYBaHHS Ta OOMIH pecypcamu, (OPMYIOUM CHUCTEMHHN KOMILUIEKC COI[laTbHUX
CTOCYHKIB, a TaKOXX JOBIPY, COJIIAPHICTh Ta 1HAWBIAYaJIbHI / TPYMOBI / KOJEKTUBHI
IIEHTUYHOCTI. Y KOHTEKCTI KOMYHIKaTHBHO-TEXHOJIOTIYHOI B3aeMOAll Taki (opmu
MOXXYTh OyTH BH3HAUCHI SIK CTIMKI CITIOCOOM CIUTBHOT B3aEMOJIT Ta KUTTEAISUIBHOCT1
arofed, iX rpym Ta acouiauii, o0'€eqHAHUX CHUIBHUM IIPOCTOPOM I1CHYBAaHHS,
IPOKMBaHHS, (DYHKIIIOHYBaHHSI, a TAKOXK 3aralbHUMHU €K3UCTECHIIIMHUMU 1HTEpEeCaMu
Ta UISIMH.

OcHoBHMMH (hOpMaMHu Ta TPOSBAMU TAaKOi B3a€MOJil MOXYTh OyTH BHU3HAuYE€HI
Takl IMOBEIIHKOBO-IISIJIbHICH] HACTAHOBH:

A) Koomeparisi (CroiBnparist): o0'€efHaHHS JIOJEH JJIsi JOCSATHEHHSI CHUTBHUX
111, IK-OT CTBOPEHHS T'POMAJICHKUX MPOCTOPIB, BUPIIICHHS KOMYyHAJIbHUX TPOOJIEM.

b) Konkypenuis (3maranss): 60potb0a 3a pecypcu (MonyJIapHICTh, BILUIMB, Kpallli
YMOBH), 110 MOK€ OYTH K KOHCTPYKTHBHOIO, TaK 1 JECTPYKTUBHOIO.

B) Kondumixtu (ITpoTucTosiHHs): BIAKpUTI a00 MPUXOBaHI 3ITKHEHHS 1HTEPECIB,
[0 BUHUKAIOTH Yepe3 po301KHOCTI B MIIHHOCTSAX, IUISIX a00 po3moaimi Onar.

I') Acuminsmia ta Ananranis (IIpuctocyBanHs): mpoliecu 37IUTTS BIAMIHHUX
rpyn abo MPUCTOCYBAHHS /10 YMOB CIUJIbHOTH, 1110 CHPUSIIOTH €HOCTI.

[’) ComianbHi 3B'SI3kU (CTOCYHKHM): (DOPMYBaHHS CYCIICBKUX MEpEeX, JIPYKOH,
POJMHHHUX 3B'S3KIB, 10 0a3yIOThCS HA JIOBIP1 Ta CHUIBHIN 1CTOPII.

) ConigapuicTe Ta BiamoBinaiabHICTh: MOYYTTS MPHUHAJIEKHOCTI Ta B3AEMHOI
BIZIMOBIATBHOCTI 32 JOOPOOYT rpoMay (HApHUKIIAI, i 4ac KPH3).

E) Pedunekcis cniabHOTH: B3a€EMOPO3YMIHHS, 31aTHICTh CIIUJIBHOTH OCMUCIIOBATH
CBIM JIOCBij Ta MPOOIEMH, IO € BAXKIIMBUM JIJIS ii PO3BUTKY.

Mo>kHa KOHCTaTyBaTH, 110 HaBeAECHI (POpPMHU B3a€MOJii CTBOPIOIOTH COLIAJIBHY
CTPYKTYpYy JIOKaJbHOI CHUTFHOTH, BHU3HAUYAIOTH SIKICTh JKUTTA 11 MEIIKAHIIB Ta €
OCHOBOIO I PO3BUTKY MICLIEBOTO CaMOBPSIIyBaHHs, TPOMAJICbKUX 1HII[IaTUB Ta Y
MIJICYMKY COLIAJIbHOI  1HTerpaiii, 110, MO-Mepiie, JeTepMIHOBAHA TaKUMU
MOBEJIIHKOBO-A1SJIbHICHUIMH HAaCTaHOBAMH; IO-JPyre, BU3HAYA€ 3MICTOBHICTh TaKHUX
HACTAHOB; TO-TPETE, BU3HAUAE X MO3UTHUBHO-IKICHI XapaKTEPUCTHKH; MO-UYETBEPTE,
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oOupae iX sl MOBTOPIOBAHHS B MEXaX JOKAJIBHOTO COIIyMY; IO-II’SIT€, MaCUBHO-
TISUTBHICHO (hOpMY€E TIPABOBHI CTATyC JIOAUHHU, 1l TPYI Ta acOLIallIi.

Buchoskmn.

PestoMyroun HaBeIeH1 BUIIE MTOJOXKEHHS, MOKHA JIATH HACTYITHUX BUCHOBKIB:

- CHCTEMHO-KOMILJIEKCHUHN aHaji3 MyHIIIUIAIbHO-TIPABOBOI PeaJbHOCTI, a TAKOXK
JOKTPUHAIBHO-TEOPETUYHUX Ta HOPMATUBHO-TIPABOBUX ACIEKTIB 1 CYNPOBOIXKEHHS 1
3a0€3MEeUeHHS] CBIIYUTH MPO OO €KTHUBI3AIIO, AaKTyalli3alilo, AaKTUBI3AIll0 Ta
KOHTEKCTYyaJli3aIlil0 COIialbHO-, TEXHOJIOT1YHO-, JIOTICTHYHO-, KaJIpOBO- 1 PECYpCHO-
OpraHizaliifHuX 1 HOPMATUBHHUX IMpOLECiB (OPMYBaHHS MYHILUNAIBbHO-IPABOBOIO
CTaTyCy JIFOAWHHM, ii TPyH Ta acomiamiii — I JeTepMiHyEThCS THM, IO B OCHOBI
pod1ILHOTO CTATYCY JIEKUTH MAaKPOPEHOMEHOJIOT1SI COIIabHOT 1Tepartii;

- colliayibHa 1Tepallisi po3yMieThes: 1) K KOMyHIKATUBHA B3a€EMOJIS B MeXax
TEPUTOPIATBLHOI JOKAIBHOI JIFOJCHKOT CHIIBHOTH (TEPUTOPIATIbHOI TpOMajn); 2) sK
MTOBTOPIOBAHHS BIJNOBIAHMX TOBEAIHKOBUX TIATEPHIB, IO BHUHUKAIOThH: a) K
pe3ynbTaT peamizallii aTUTIOHO-Ta0ITyCHOI (TTOBEIIHKOBO-ISUIBHICHOT) Mapagurmu;
0) SK MPOSB MOTYTHIX MPOIECIB coIliaizallli JIOJWHM, ii TPYN Ta acolliaiii, o
3MIIHCHIOIOTHCS B MEKaX JIOKAJIbHOTO COLIIyMY, 1110 YTBOPIOE, CTUMYJIIOE Ta JETEPMIHYE
TI, B ymoBax JjokaibHOiI JeMokpaTii B gopmi MCB; B) sk MiJICYMOK TaKoOro
MOBTOPIOBAHHA B MEXaX colllani3alli — 4yepe3 MePMaHEHTY 1 CUCTEMHO-KOMIUIEKCHY
peamizailifo eK3UCTEHI[IHHUX 1HTEPECiB JIIOAWHH, 11 TPyH Ta acouiamii y BHTISI1
MexaHi3MiB (opMyBaHHS, ICHYBaHHs, IHCTUTyLIOHaTi3alli Ta peani3auii came
KOHCTUTYLIHHUX TpaB, cBOOO 1 000B’S3KIB JIIOAMHM, 11 TPYI Ta acollialiil B Mexax
nokanbHOro comiymy (TT); r) abo sik pe3yabTar MOBCAKIACHHOI XKUTTEIISIBHOCTI
JIIOJIMHU B MPOILIEC] peatizallii CBOro >KUTTEBOrO LIMKILY, 200 B X0/l ICHYBaHHS IPYII Ta
acolfaiiii JIIOAUHU SK CIOYaTKy 3a4aTKiB IHCTUTYIIHHUX CTPYKTYp JIOKAJIBHOTO
COIllyMy, TOTIM MOro mnapalHCTUTYIIH, a 3 4YacoM W CaMOCTIMHMX 1HCTUTYIIi
JIOKaJIBHOTO TPOMA/ISTHCHKOTO CYCIUTHCTBA,;

- HaBeJICH1 BUIIE KOHTEKCTH BITHOCHO MaKpO(EeHOMEHOJIOT1i COIliabHOI 1Tepartii:
a) CyYTTe€BO 30arauyloTh Ta JUBEPCH(PIKYIOTh JIOKAJIbHE MOBCIKACHHE KUTTA
(1HHOBAIIHHO-TUBEPCU(IKAITIHIN KOHTEKCT — aBT.), 0) popMyrodn HOro HOBI SKICHI
CMUCIIM, KOHTEKCTH, KOHOTAIlli, HApaTHUBH, 1[0 MAIOTh MPAKCEOJIOTTYHUN MOTEHIIIa
(3MICTOBHO-TIPAKCEOJOTIYHNM KOHTEKCT — aBT.), & TAKOXK B) BUPOOJIAIOUH SIKICHO HOBI
(hopMHU B3a€EMOBITHOCUH M1X JIFOAMHOLO, ii TPYMaMH 1 aCOIIallIIMH Y BUTJISI/II CIOYATKY
MPOCTOI — IBOMOJIOCHOT, a 3 YacOM i 1X 6araTomnoarocHOi KOMyHIKaTUBHOI Koma0opartii
(komabopalliifHo-BapiaHTHUN KOHTEKCT — aBT.), T) TPAHC(POPMYIOUU TEPUTOPIATbHY
JIOKanbHY J0JChbKY ciiabHOTY (TT) B eK3uCTeHIliIiHO-YHIBEpCaTbHUM Ta COLIAIbHO-
BU3HAYAJIbHUNA (PEHOMEH, a TaKoX Yy MerarpeHj Cy4acHOro JIFOJCHKOro 1
[MBLTI3a1ITHOTO PO3BUTKY ((h€HOMEHOJIOTTUHO-PENISITUBICTCHKUI KOHTEKCT — aBT.), T)
yepe3 CTBOPEHHSI CHUCTEMHU 1HTepcyO €KTMBHOI B3aeMonii >kutemiB-wieHiB TI, i
BJIQJTHUX 1 TPOMAJICHKUX 1HCTUTYIIH, Y BUTJISIAI €JMHOTO ONTHMAJIBHOTO COI1abHO-
IHCTUTYLIIHHOTO MeXaHi3My (1HTepCyO’ €KTUBHO-1HCTUTYIIHHUN KOHTEKCT — aBT.), 1)
CKEpOBaHOTO Ha (QOpMyBaHHA HaJEXKHOI  COIIAJIBHOI  PEAJbHOCTI  4Yepes
MYHIIUIIATI3a11I0 MEXaHI3MIB COLIAJIbHOTO CTPYKTYPYBaHH, 30KpeMa (pOpMyBaHHs
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CYyCHIJIBHOTO JIOCBIAY JIFOAWHHM, il TPy Ta acoliamiii — B OCHOBI Ta IiJICYMKY SIKOTO
JEKUTh  MakKpOo(QEHOMEHOJIOTis  COLIaJIbHOI  iTepallii HaBeAeHUX CyO €KTiB
(MyHIIMTATBHO-ITEPAIINHUNA KOHTEKCT — aBT.), 4epe3 €) CTBOPEHHS BIAMOBIIHOL
JIOTICTUYHOI cXxeMHu TpaHcdopmallli HEOJHOPA30BO MOBTOPIOBAHUX COIIATBHUX 1N
(OBEIHKOBO-ISIbHICHMX HACTAHOB) BCIMa YYaCHHUKAMU COL1aIbHO-KOMYHIKaTUBHOT
B3a€EMO/IIi, IO XapaKTePU3YIOThCS TEJICOJOTIUHICTIO HaMIpiB, CHCTEMATUYHICTIO
MPOSIBIB, MEPMAHEHTHICTIO peaii3alii, COpsIMOBaHUX Ha CTBOPEHHS ONTHMAJIbHO-
pE3YJIbTAaTHUBHUX, e(eKTHUBHO-TIJICYMKOBHX, MPaKCEOJIOTYHO-BAKITUBUX,
TOMIIOPATILHO-YCTOSIHUX MPAaBWJI TMOBEIIHKU JIIOAWHM, il TPyl Ta acouiauii, ki
XapaKTepU3yIOThCA  OCOOJMBOIO  COI[ANIBHOIO  BAXJIUBICTIO, 00’ €KTHBHOIO
yIPaBI1HCHKOIO HEOOX1IHICTIO Ta BIIIIOBITHO-HAJIEKHOIO KIHIIEBOIO
PE3yIBTATUBHICTIO B IIpoLieci POpMyBaHHs, ICHYBaHHS 1 (yHKIIOHYBaHHS HaBEICHHUX
Cy0’€KTIB MIOAO CTBOPEHHS (PEHOMEHOJIOTIi MOBCIKICHHOTO >KUTTS TEPUTOPIATbHOI
JIOKAJIbHOI JTIOJICBKOT CHUTBHOTH (00’ €KTUBHO-JIOTICTUYHUN KOHTEKCT — aBT.), a
dTakox €) popMyBaHHS IPABOBOTO CTATYCY JIFOJUHM, 11 TPYII Ta acoIiarii (CTaTyCHHIA
KOHTEKCT — aBT.).
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Section: Logistics and Transport

CYUYACHI TEXHOJIOT'Ii MIJIBOAHUX OMEPAIIIA:
MEPCIEKTUBU BE3NEKU TA EOEKTUBHOCTI
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Kadenpa cynHoBOIHHA 1 MOPCHKOT Oe3neKu
Opecbkuil HallioOHATBHUIM MOPCBKHI yHIBepcuTeT, Oneca, Ykpaina

AKTyaJIbHICTh Ta MOCTaHOBKA NpodjeMu. Y XXI cTOMITTI CTPIMKUI pO3BUTOK
MOpPCBbKO1  1HGPACTPYKTYpH, O(DIIOPHUX EHEPreTUYHUX OO €KTIB, IABOJHUX
KaOeIbHUX CUCTEM Ta BIICBKOBO-MOPCHKHUX OIEpalliid 3yMOBHUB 3pOCTaHHs MOTpeOU B
e(heKTUBHUX, HAIIMHUX Ta OE3MEUYHHX IIIBOJHUX 1 BoAoJia3HUX poborax. [ligBomHi
oreparlii 3aJUIIal0ThC KPUTUYHUMHU SIK Y MUPHUHM, TaK 1 y BOEHHHUH 4ac, 0cOOJIMBO B
yMOBax T10pHAHUX 3arpo3 Ta MiHHOI Hebe3neku. Y 30H1 YOpHOTro Mopsi, B TOMY YHUCII
y npuOepeXHUX BoAaxX YKpaiHu, akKTyalIbHUM € MMUTAHHS OYMIIECHHS THA, OOCTEKEHHS
NIABOAHOI 1H(PACTPYKTypu Iiciass OOHOBUX Jiil, BIJHOBJIEHHS E€KOJOTIYHOIO
MOHITOPUHTY, a TAKOXK YyTPUMaHHS 0€3MeKH HaBIrafii.

Tpaauiiiiini MeTOAu BOJIOJA3HOIO OOCTEXKEHHS CTHUKAIOTHCS 3 MpoOjIeMaMu
OOMEXKEHOI BHUAMMOCTI, BHCOKOTO THCKY, PHU3HMKIB s JKUTTA Ta OOMEXKEHOI
TPUBAJIOCT1 3aHYpPEHHs. 3 1HIIOTO OOKY, 3’SIBISIOTHCS HOBI TEXHOJOT1UHI PIIICHHS -
aBTOHOMHI mijiBojHI amapatu (AUV), maucranuiiiHo keposadi miargopmu (ROV),
IHTEJIEKTyaJIbHI CEHCOPHI CUCTEMH Ta TOpPUAHI KOMIUIEKCH BOJIOJIA3HOI MIITPUMKH 3
010METpUYHUM KOHTPOJIEM CTaHy orepartopa. [IpoTe icHye moTpeba B iHTErpauii ux
IHHOBAIlIH y pealbHi MOPCHKI omeparlii 4yepe3 CTaHJapTU3aIliio, aganTaiiio 10
JIOKAJIbHUX YMOB Ta CaMe T'OJI0BHE €KOHOMIYHY JOLLIBHICTb.

Takum 4MHOM, JOCTIKEHHSI Cy4aCHUX TEXHOJOT1 BOJ0JIa3HOIO 3a0€3MeUeHHS
Ta M1JIBOJTHOI JISJIBHOCTI € BOXKIIMBHUM SIK JIJIsl 3a0€3IeUeHHs HAIllOHAJIBHOT MOPCHKOT
0e3IeKH, TaK 1 Il pO3BUTKY MIKHAPOAHOTO MOPCHKOIO CIIBPOOITHHUIITBA B yMOBax
€KOJIOTIYHUX Ta BIMCHKOBUX BUKIIUKIB.

Buxiaan ocHoBHoro marepiaay. CpOrojHi MiJIBOJHO-TEXHIYHI —ormeparrii
MPOBOSTHCS 32 YYaCTIO TPHOX OCHOBHUX THUIIIB IIAT(HOPM:

- KJIaCUYHI BOJOJIA3H1 IPYIH 1€ poO0Ta OnepaTopiB B KOCTIOMaX 3 aBTOHOMHOIO
a0d0 [UIAaHTOBOIO IIOAAYEl0 MOBITPA, 34aTHI BUKOHYBaTM TOYKOBI poOOTH Ha
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obMeskeHnx rubuHax (1o 50 Mm). IXHsA ronoBHa mepeBara - rHyYKiCTh BUKOHAHHS
3aBJaHb y BaXXKoJOCTymHuUX Micigx. [Ipore Taki omeparii oOMeXeH1 JIFOJChKUM
dakTopom, Pi3UIHUM HABAHTAKECHHSM Ta PU3HKOM;

- ROV (Remotely Operated Vehicles) - nucranIiiiino KepoBaHi amapaTd, IO
3aCTOCOBYIOTBCS Ul TJIMOOKOBOJHOTO BiJCOMOHITOPUHTY, TEXHIYHOI AIarHOCTUKH,
3BapIOBAHHS, OUUIIEHHS Ta JIEMOHTAXY KOHCTPYKIIH. [X ocHaNIyIoTh MaHimyIsTOpaMu,
KaMepamH, JJa3epHUMHU CKaHepamu, exofioramu. OCHOBHA TepeBara - 3SMEHILICHHS 3arpo3H
KHUTTIO Bosioa3iB. Hemoumik - oOMekeHa MaHEBPEHICTh Y CKIIAIHUX TEUIsIX;

- AUV (Autonomous Underwater Vehicles) - aBToHOMHI amapartu 3 HaBIraIi€
Ha 6a3i LI, ski 37aTHI IpoBOAUTH KapTorpadyBaHHS, CKaHyBaHHS JHA, BUSBICHHS
00’ekTiB. BOHM MIHMPOKO 3aCTOCOBYIOTHCS Yy BIHCBKOBINM crpaBl (MPOTUMIHHA
60poTh0a), OKEAHOJIO i, eKONIOriYHOMY MOHITOPUHTY. IX HepeBara - aBTOHOMHICTb i
3/IaTHICTH MPAIFOBATH B YMOBaX paJllOMOBUYAHHS.

VY tabnuni 1 HaBeIeHO KOPOTKE MOPIBHIHHS XapaKTEPUCTUK KOXKHOTO 3 MiIXO/IB.

Tabauus | - ITopiBHAHHS XapaKTEPUCTUK OCHOBHUX TUIIB poOIT

Tun I'mubuna PiBensn ABTOHOMHICTE OynHkii
mwiatgopmMu 3aHYpEHHS PU3UKY
Bomonas Jlo 50 m Bucoxkuit Husbka MoHTa, aBapiiiHi peMOHTH
ROV o 3000 m Huspkuit Cepenns IHcnekiis,
TE€X00CITyrOBYBaHHs
AUV o 6000 m Huzbknii Bucoka Kaprorpadis, momryk, aHami3
JTAaHUX

Cni3 3a3HAUUTH IHTETPAIIIIO TIOPUTHUX CHCTEM, JIe BOA0JIA3 OTPUMYE MIATPUMKY
yepe3s Bizyanizanito ganux 3 ROV abo AUV, BigkpuBae HOBUI HanpsiM y 3a0€3Me4eHH1
Oe3meku orepariii 1 Taki CUCTEeMU JO03BOJSIOTH CKOPOTHTH TPUBAJICTH OIEpallii,
3MEHIIUTH BIUIUB JIFOJICBKOTO (DaKTOpa Ta MiABUIIUTUA TOYHICTD JIOKaJi3allii 00’ €KTIB.

VY KOHTEKCTI MOPCBKUX OIlepaliid, piBEHb PU3UKY KOXHOI I1JIBOJHOI CHCTEMHU
MPSIMO 3AJIEKUTD BiJl CTYIICHS JIIOJICHKOI y4acTi, aBTOHOMHOCTI OOJIaJHAHHS Ta YMOB
cepenoBuina, Taom. 2.

Tabauus 2 - ITopiBHAHHS PU3HKIB T €PEKTUBHOCTI MiABOJHUX CUCTEM

Tun cucremu PiBenn EdexTuBHicTh ObMexeHHs
PU3UKY
Kitacuuni Bononasu | Bucokuii Bucoka TouHicTh npu 3aJeKHICTh BiJI JIFOACHEKOTO
KOPOTKHX MiCisIX pecypcy, pU3UK I KUTTS,
oOMexxeHa rirudrHa Ta yac
3aHYpEHHS
ROV (mucranuiitno | Cepenniii | Bucoka, ocob6muBo B [Torpeba B mocTiitHOMY
KEepOoBaHi anapaTy) CKJIQJTHUX YMOBax orepaTopi, 3B’ 130K yepes
Ka0empb
AUV (aBTOHOMHI Husbkuit | Bucoka aBTOHOMHICTb, OOMexeHHs B PeKUMI
amaparm) e(eKTUBHI JIs peasbHOro Yacy, CKiIaHa
MOHITOPHHTY Ta HaBirais mo0au3y 00'eKTiB
kaprorpadii
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OuiHOBaHHS PU3HUKIB ITIBOJHUX CUCTEM 0€3MOCEPEAHBO 3aJICKUTh BiJl CTYIICHS
y4acTi JIOJIMHU Y BUKOHAHH1 onepaiii. TpaauiiiifHi Boo1a3H1 poOOTH 3aTUIIAI0THCS
HaWOLIbII HEOEe3MeYHMMU 4Yepe3 BHCOKI (Pi310JIOTIUHI HaBaHTAXKCHHS, PHU3UKH
JNEKOMITPECIMHUX YCKJIaJHEHb, OOMEXeHUuM uac mnepeOyBaHHS IiJ BOJIOK Ta
Oe3mocepe/iHii KOHTAaKT 13 MOTEHLIHHO HeOe3meuyHuM cepenoBuineM. OcoOanBo
KPUTUYHUMHU € 3aBJIaHHA Yy BOEHHMX a00 aBapiiiHMX yMOBax, KOJH ICHYE 3arposa
BUOYXOHEOE3MEeUYHUX OO0’€KTIB YU HECTaOUIbHMX KOHCTpYKIid. Haitbesneunimmmu
BBa)KAIOThCS aBTOHOMHI mmijgBojgHi amapatd (AUV), ski 3gaTHI CaMOCTIHHO
BUKOHYBATHU MicCii 6€3 MOCTIHHOIO BTpy4YaHHsI OIlepaTopa, 10 yCyBae Oe3MoCcepeIHI0
y4acTh JIIOJIMHU Y HeOe3MeYyHOMY cepeloBHIlLi. BogHovac Taki cucTeMu MoTpedyroTh
BHUCOKOI HaJIMHOCTI HAaBITaIllMHUX 1 JIArHOCTMYHUX MOAYJIB. OTXKe, MOEIHAHHS
ABTOHOMHHUX TEXHOJIOTIH 13 JIOJACHKUM KOHTpOJIeM (hOpMy€e MEPCHEKTUBHUN HAIPSIM
PO3BUTKY T1OPUIHUX MIABOJHUX PIIIEHB, K1 JO3BOJISIOTH ONTUMI3yBaTH OajaHC MIXK
0€3MeKo0, TOYHICTIO Ta €(EeKTUBHICTIO BHKOHAHHS ormepailiil. Tak, AucTaHIiitHO
kepoBaHi anapatu (ROV) 3HauHO 3HWKYIOTh PU3UKHU JIs TIEPCOHATY, 3a0€3MeUy0dn
BUKOHAHHS CKJIAJHUX ONepalliii Ha rIMOUHI i KOHTPOJIEM OIepaTropa, MpoTe BOHU
3aJUIIAIOTHCS 3aJICKHUMU B1JI SIKOCT1 KAOEBHOTO 3’ €IHAHHS Ta CTa01ILHOCTI 3B’ SI3KY .

[TepcniekTHBY pO3BUTKY TOPUAHKUX PIllIEHb Y MIABOIHUX Ta MOPCHKHX OIEpaIlisix
BU3HAYAIOTh HOBUM  eTal 1HTerpauli JIOJUHM W TexXHoJjorli. Taki  KOMILUIEKCH
MOETHYIOTh pOOOTY BO/IOJA31B 13 POOOTU30BAaHUMH TUIATPOpPMaMH, SKI MOXKYThb
BUKOHYBAaTH YacTHWHY 3aBJlaHb aBTOHOMHO a00 Tia AMCTaHIIHHUM KepyBaHHsM. Lle
JT03BOJISIE TIBUAIUTH €(PEKTUBHICTH 1 0€3MeKy BUKOHAHHS MICiil y cepeioBHUIIax, 110
XapaKTepU3yIOThCA MIABUIIEHUM PU3UKOM 200 CKJIAJIHUMU YMOBaMU CIOCTEPEKEHHSI.

VY uuBUIBHINA cdepl TIOPUAHI CUCTEMHU 3aCTOCOBYIOTHCS [l  OOCTEKEHHS
Ta 00CIyrOBYBaHHSI OPTOBOI 1H}pacTpyKTypH, MOHITOPUHTY CTaHy
N1BOAHUX TPYOONPOBOIB, KAOETBHUX JIIHIM 1 MOCTOBUX KOHCTPYKIIIH, a TaKOX JJIs
€KOJIOTIYHOTO MOHITOPUHTY T4 OYHUIIEHHS MOPCHKOTO JHA. Taki TEeXHOJIOTI4Hi
pIlIEHHSI € HaJ3BUYallHO €(PEKTUBHUMHM ISl MPOBEJACHHS MOIIYKOBO-PATYBAIbHUX
oreparliii micis aBapiif 1 karactpod Ha Mopi.

VY BiliCbKOBO-MOPCHKIH raimy3i riOpuaH1 PillIeHHS JO3BOISIOTH TPOBOAUTH MiHHO-
MOIIYKOBI pOoOOTH, PO3BIAKY MIABOJAHMX OO’ €KTIB, TEXHIYHI IHCIEKI[li, a TaKOX
BUKOHYBATH 3aBIaHHS Yy 30HaX OOWOBHX i, e mpsMa yd4acTh JIOJUHU €
HeOe3neuHoto. [loe1HaHHsS aBTOHOMHUX CUCTEM 1 IMCTaHLIMHOTO YIIPABIIHHS 3HAYHO
3HIKY€E PU3UKHU N1 0COOOBOTO CKJIaay, CKOPOUY€E Yac BUKOHAHHS MICiH 1 MiABHILY€E
e(EeKTUBHICTh i y CKJIQJHUX YMOBax - NpPH TMOTaHI BHAMMOCTI, Ha BEJIMKHUX
rbuHax abo B HIYHMI Yac.

Pazowm i3 TiM, yIpOBaIPKEHHS TAKHX TEXHOJIOT1NA Ma€ TIEBHI 0OMEKEHHS - BUCOKY
BapTICTh 00JIAIHAHHS, MOTPeOy y CreliayibHIN MATOTOBII IEPCOHATY Ta BiJICYTHICTh
yHipiKoBaHOT HOpMaTHBHOI 0Oa3u, sika O peryiioBala CTaHAAPTH EKCIUTyaTarlil
rOpUAHUX CUCTEM.

VY miacymky, TiOpuaHi JTHOAMHO-MAIIMHHI KOMIUIEKCH (DOPMYIOTh CTPATET1dHUIA
HaAIpsIM PO3BUTKY CyYaCHUX MOPCBKUX TE€XHOJOT1H. BoHM 3a0e3meuyoTh NoeaHaHHS
IHTENEKTyaIbHUX MOMJIMBOCTEH JIIOJMHU 3 TEXHIYHOIO TOYHICTIO POOOTH30BaHUX
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maTdopM, M0 CTBOPIOE HOBI YMOBH JUIsl MIABUIICHHS €()EKTUBHOCTI, OE3MEeKu Ta
CTIAKOCTI MOPCBHKHX OIepallil y MailOyTHbOMY.

BucnoBku. Cyvacui minBogni miatdopmu, 3okpema AUV 1 ROV, 3HauHO
MiZBUIIYIOTh 0e3MeKy Ta e(eKTHBHICTh BOJONA3HMX pOOIT. IX BUKOpPHCTaHHS
0COOJIMBO aKTyallbHE B YMOBaX BHCOKHMX PH3UKIB, OOMEXEHOI0 4acy Ta CKJIAIHOI
MOpCbKOi  0OcTtaHoBKM. KomriuiekcHa iHTerpaiiss aBTOHOMHHMX CHCTEM Ta
OIEPaTOPCHKOT0 KOHTPOIIO (POPMY€E HOBY Mapaaurmy B cepi MiABOAHUX ONepalin K
B YKpaiHi, Tak 1 Ha ri100a1pHOMY PiBHI.

CnuCcoOK BUKOPUCTAHUX JKepe
1. Wang, L., Zhou, J., Chen, H., Yang, Y., Jiang, F., Shi, L., & Fu, Y. (2026). Anti-
swelling and highly sensitive hydrogel strain sensor for underwater communication
and remote robotic operations. Chemical Engineering Journal, 528, 172534.
https://doi.org/10.1016/j.cej.2025.172534
2. Vasileiou, M., & Vlontzos, G. (2025). A hybrid remotely operated underwater
vehicle for maintenance operations in aquaculture: Practical insights from Greek fish
farms.  Computers and  Electronics in  Agriculture, 232, 110045.
https://doi.org/10.1016/j.compag.2025.110045
3.  Chen, S., Xie, P., & Liao, J. (2025). ARSMC-NMPC control strategy for active
heave compensation in underwater operations of ship-mounted offshore crane. Ocean
Engineering, 340, 122295. https://doi.org/10.1016/j.0ceaneng.2025.122295
4. Liu, X., & Xie, S. (2024). Innovative strategy and practice of using underwater
robot for marine cable inspection and operation and maintenance. Cognitive Robotics,
5, 226-239. https://doi.org/10.1016/j.cogr.2025.06.001
5. Feng, J., Cui, H., Zhang, E., Zhao, K., & Bai, B. (2025). Variable load operation
characteristics of CO2 closed cycle system for unmanned underwater vehicle. Energy,
335, 138371. https://doi.org/10.1016/j.energy.2025.138371
6. Wu, D, Yang, S., Cuan, X., Zheng, J., & Wang, Y. (2024). Preliminary Design
of a Deformable Quadruped Underwater Robot for Deep-sea Benthic Operation. IFAC-
PapersOnLine, 59(22), 48-52. https://doi.org/10.1016/j.1facol.2025.11.606
7. Hammond, M., MacLin, G., & Cichella, V. (2024). Adaptive Reference
Management and Model Predictive Control for Near-Surface Operations of
Autonomous Underwater Vehicles. IFAC-PapersOnLine, 59(22), 423-428.
https://doi.org/10.1016/j.ifacol.2025.11.670
8. Zhao, H., Liang, K., Yu, Z., Wen, Y., Yu, X., Xin, J., Zhang, T., Zu, X., & Fang,
Y. (2024). CCR3 knockdown attenuates prolonged underwater operations-induced
cognitive impairment via alleviating microglia-mediated neuroinflammation. IScience,
27(8), 110379. https://do1.org/10.1016/}.15¢1.2024.110379
9. Liu, C., & Feng, Y. (2024). Navigating uncharted waters: Legal challenges and
the future of unmanned underwater vehicles in maritime military cyber operations.
Marine Policy, 171, 106430. https://doi.org/10.1016/j.marpol.2024.106430

97



Proceedings of the 7™ International Scientific and Practical Conference
"Modern Perspectives on Global Scientific Solutions"

Ak EUROPEAN OPEN January 26-28, 2026
SCIENCE SPACE Bergen, Norway
it

Section: Management, Public Administration and
Administration

DOI 10.70286/EOSS-26.01.2026.004.98-102

KOMIETEHTHICHA MAPAIUT'MA YIIPABJIIHHA
AIVIOBOIO KAP’€EPOIO IIEPCOHAJY
B CYHACHHUX OPI'AHIBAIIAX

I'pigin Oaexcanap

K.€.H., TOIICHT

Kadenpa menemxmenty, 0i3Hecy 1 aiMiHICTPYBaHHS
Jlep>xaBHUM 610TEXHOJIOTIYHUM YHIBEPCUTET, Y KpaiHa

VYrpaBniHHs JUI0BOIO Kap’ €por0 MEpCOHaNy, Y HUHIIIHIX HAJICKIIATHUX YMOBax
(GyHKILIOHYBaHHS O13HEC-CTPYKTYpP, 0OYMOBJIEHUX BILUTUBOM I[1JI0T HU3KU HEraTUBHUX
SK BHYTPIIIHIX, TaK 1 30BHINIHIX YMHHHUKIB, HA0yBa€ CTaTyCy OJTHOTO 3 KIIFOYOBHX
HanpsmiB ctpareriunoro HR-menemxmenty. Tak, AMHaAMIYHI 3MiHM 30BHIITHBOTO
CEpeNlOBUINA, HEYXWJIbHE TIOCHJICHHS KOHKYPEHIli Ha BHCOKOKBaTi(hiKOBaHUX
¢daxiBiliB, TMPUCKOPEHHS  TEXHOJOTIYHOTO  PO3BUTKY Ta  TpaHchopmalris
OpraHi3aIlifiHuX CTPYKTYp, — yC€ 1€ 3yMOBIIIOE€ 3POCTaHHS POJIi JIOACHKOTO KamiTamy
AK, 0e3 epeOUTbIIIeHHs, BU3HAYAJILHOTO YHHHUKA 3a0€3MEUYEeHHS CTaJIoro PO3BUTKY 1
KOHKYPEHTOCIPOMOKHOCTI OpraHizaliiid. 3a TaKMX YMOB JIIJIOBa Kap’€pa BKE HE MOXKeE,
a TOJIOBHUM YMHOM 1 HE TOBUHHA PO3TJIAIATUCS BUKIIOUHO K 1HIUBITyTBHUH MTPOIIEC
npodeciifHOro MpoCcyBaHHs MpalliBHUKA, a JAeaal Oulbllle Ma€ Ha0yBaTH O3HAK caMe
KEpOBAaHOI'O OpraHi3aliiHOIO MpoILecy, IHTErpoBaHOro y 3aranbHy cucremy HR-
MEHE[KMEHTY.

HeoOxigHo BiA3HAUMTHU, IO JOCHIPKEHHS MNPOOJEMH YIPABIIHHSA A1IOBOIO
Kap’€pOI0 IEPCOHATTY € BETbMHU aKTyaJIbHUM, OCKLJIbKA O0YMOBITFOETHCSI HEOOX1THICTIO
3a0€3MEUCeHHST  Y3TOHKEHOCTI MDK  CTpaTeriyHMMM IIIJIIMM  OpraHi3amii  Ta
npodeciiHMMU OUiKyBaHHAMHU TpaniBHUKIB. HeedektuBHi abo ¢parmeHTapHi
M1JIXO0/IU 10 Kap’ €PHOTO PO3BUTKY YaCTO MPU3BOIATH /10 3HUKEHHSI MOTHUBAIIli, BTpaTH
MEPCHEKTUBHUX KaJIPIB Ta HEPALIOHATBHOTO BUKOPUCTAHHS TPYAOBOTO MOTEHIIATY. 3
OTJISiAy Ha 1€, Cy4yacHl Opradizamii aefami 4YacTillle CTHKAIThCS 3 TOTPEOOro
dbopMyBaHHS THYYKMX Kap’€pHUX TpPAEKTOpid, 3JaTHUX BpaxoBYyBaTU SK
1HAUBITyaJIbHI 0COOTMBOCTI MIPAIIBHUKIB, TAK 1 BAMOTH IIBUAKO3MIHHOTO PUHKY TpaIli
[5-6].

Y 1bOMy KOHTEKCTI TpaJuLiiHI MiAXOAW 10 YHpPaBIiHHSA JIJIOBOI Kap’ €pOro
BIJIXOJIATh Y MUHYJIE€, BTpA4ar04u CBOIO €(hEeKTHUBHICTD, a 3a3HAYCH] BUIIEC 00CTaBHUHU
3YMOBJIIOIOTh 00’ €KTUBHY HEOOXIJHICTH MEpPexXoay A0 KOMIIETEHTHICHOI MapaaurMu
Kap’€PHOr0 MEHEKMEHTY (puc. 1).
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[TonsATTS «UyI0Ba Kap’epa» y HAYKOBIN JITEPATypl pO3TISAAETHCS, 30KpEeMa, K
O0araToBUMIpHUN TMporec NpodeciiHOro 3pOCTAaHHS, IO IHTErpye I1HAMBITYalbHI
MparHeHHs TMpalliBHUKA Ta OpraHi3aiiiHi moTpedu. BiaMiHHOIO pHCOI0 Cy4acHOTO
MIIXOAY € aKIEHT Ha JUHAMIYHOMY XapakTepi Kap’epH, sika (QopMyeTbcs sIK i
BIUTMBOM KOHTEKCTYaJbHHX UWHHHUKIB, TaK 1 Yy pe3yJapTaTl IIECIPIMOBAHOI
OpraHizaiiifHoi MOJITUKU PO3BUTKY KOMIIETEHTHOCTEH nepcoHany. KommnereHTHiCHA
napajgurMa BHCTYHAa€ METOJOJIOTIYHOI0 OCHOBOIO JIJIsl BU3HAYEHHS, OLIHIOBaHHS Ta
PO3BUTKY XapaKTEPUCTHK, 110 3a0€3MeuytoTh €EeKTUBHICTh BUKOHAHHSI PO ECiHHUX
GyHKLIH 1 peani3aliio Kap’€pHOTO NOTEHIay.
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Pucynok 1. KomneTenricHa nmapagurma yrnpasiiHHS JIJIOBOIO Kap €pOor0 MEepCoOHATY
Jl>xepeno: aBTopcbka po3polka

CyTHICTP KOMIIETEHTHICHOTO TIAXOAY TIONSTa€ y CHUCTEMHOMY pO3TJISIl
KOMIIETEHTHOCTEH SIK ONTUMAJIBbHOTO IHTETPYBAHHS TEOPETUUHUX 3HAHb, IPAKTUUHUX
HAaBHYOK Ta yMIHb, a TAKOXX HEOOXITHUX XapaKTEPUCTUK (K MOTHUBALIHUX, TaK 1
MOBEIIHKOBHX ), SIK1 BU3HAYAIOTh 3/IaTHICTH MpalliBHUKA 0 PE3yIbTaTUBHOI A1SIIbHOCTI
[4]. Ha BinMiHy Bia TpaauIiiHUX MOJEJIEH, OpPIEHTOBAHWUX, FOJIOBHUM UYMHOM, Ha
dbopmanbHi KBamiikalliiHl MOKa3HUKU Ta CTaX pOOOTH, KOMIIETEHTHICHA TTapaJurMa
JI03BOJISI€E BPAaXOBYBATH MOTEHIIaJI IPalliBHUKA Ta HOro TOTOBHICTH 0 ajanTaiii B
yMOBax MEPMAHEHTHUX 3MiH, CTBOPIOIOYM HEOOXimHMU Oaszuc st (OpMyBaHHS
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IHAUBIyaIbHUX Kap €pHUX TPAEKTOPiM, sSKi 00 €IHYIOTh OCOOHCTICHI 1L,
oprasizailiiiHi 3aBIaHHs Ta BAMOTY CYy4aCHOT'O PUHKY IIpalli.

MeTomosoriyHe MATPYHTS] KOMIIETEHTHICHOTO YIIPABIIHHS IIJIOBOIO Kap €POr0
CKJIQJal0Th CUHTE3 TeopeTuyHuX miaxoaiB HR-MeHemxMeHTy, ncuxomorii mpari Ta
oprasizamiiiHoi moBeniHkd. [Ipu 1mbOMy, KIIOUOBE 3HAYEHHS TYT MAlOTh MOJEINI
OI[IHIOBAHHS KOMIIETEHTHOCTEH, 10 BCTAHOBIIOIOTH CTaHAAPTH TpodeciitHol
JISUTBHOCTI Ta TPOTHO3YIOTh Kap €pHUM PO3BUTOK IepcoHaily. Teopii pO3BUTKY
KOMIIETEHTHOCTEH  IIJKPECIIOITh  HEOOXITHICTH  CHCTEMHOIO  HaBYaHHS,
HAaCTaBHUIITBA Ta MPAKTUYHOI'O 3aCTOCYBaHHS HA0YTOro JOCBIAY, IO (hOpMye€ LITICHY
CUCTEMY PO3BHUTKY Kap’epu [1].

KomMmmnerentnicHa mapaagurmMa TakoX Iepeidadae  B3a€EMO3B 30K MK
OpraHi3aliifHOI0  CTPYKTYpOIO Ta  Kap €pHUMHU  TpaekTopissMu.  Po3BUTOK
KOMIIETEHTHOCTEH TOB’SI3Y€ThCA HE JIMIIE 3 BEPTHKAJILHUM IPOCYBAHHSIM, a U 3
TOPU30HTATLHUMH, TIPOEKTHHUMH Ta (YHKIIIOHAIGHUMH MOMJIMBOCTSMH, IO
3a0e3nedye THYYKICTh YIPaBIIHHS, ONTHUMI3YIOYH, SIK HACTIIOK, BHKOPHCTAHHS
JIOJICBKOTO KamiTaay 1 JO3BOJISIOUM SIKHAWKpallle NOEIHYBaTH CTpATEriuHi Il
oprasizaiiii 3 IHAUBIAyaTbHUMH TOTpeOaMu MPaIiBHUKIB [7].

VY Toit ke yac HEoOXiAHO 3Ba)kaTH ¥ Ha Te, IO peaii3allis KOMIETEHTHICHOI
napaJirMA BHMAara€ BHW3HAYCHHS CTPYKTYPHUX 1 TPOIEAYPHUX MEXaHi3MiB, IO
3a0€3MevYyI0Th Y3TO/KEHICTh Kap €pHHX TIPOILECIB 13 IUISIMH Oprasizaiii Ta
IHAUBIyaIbHUMH TOTpeOaMu mnepcoHary. OJHUM 13 OCHOBHHMX IHCTPYMEHTIB €
pO3po0Ka KOMIETEHTHICHUX MPOQUTIB I MOCa 1 poJiei, SKi BU3HAYAIOTh KJITFOYOBI
3HAHHS, HABUYKM Ta TOBEIIHKOBI XapaKTEPUCTUKH, HEOOXiAH1 ISl BUKOHAHHS
npodeciiHuX 3aBlIaHb, 1 CIYTylOTb OPIEHTUPOM JJIsl OLIIHIOBaHHS, HaBYaHHS Ta
HACTaBHUIITBA.

CucreMaTH4HE OIIHIOBAHHS KOMIIETEHTHOCTEH MO3BOJIsI€ BU3HAYATH MOTEHINIA
MPAIiBHUKIB, BUSBUTU MNPOTAIMHU y MpOodeciiHUX 1 MOBEAIHKOBUX HABUYKAX Ta,
BIJIMOBITHUM YUHOM, CKOpPUTYBAaTH Kap’epHi TpaekTopii. IIpu 1pboMy, KOMILIEKCHE
BUKOPUCTAHHS CTPYKTYPOBAaHMX METOJAUK copusie 00 €KTUBHOCTI MPUUHSTTS
YIPaBIIHCHKHUX PIIIEHbD 1 CTBOp}OG IPO30pYy CUCTEMY PO3BUTKY NepcoHany. [HTerparris
HABYAHHS Ta PO3BUTKY Y Kap ’epHI MPOLECH BKIOYAE SIK dbopmanbHi TporpaMu
npodeciitHOTO PO3BUTKY, TaK 1 MpakTHU4HI (OpMU (HACTABHUIITBO, KOYYHHT, Y4acTh y
MDK(QYHKIIIOHAJIBHUX TPOEKTaX, pOTaIis Mocaa Tomo). Takwil miaxiny J03BOJISE
HaOyBaTH KOMIIETEHTHOCTI Ta 3aCTOCOBYBATH iX y peaJbHUX pOOOYMX YyMOBax,
MJBUIIYIOYH TOTOBHICTH 0 BUKOHAHHS HOBUX 3aBAaHb. [{ludposi HR-iHcTpymenTH,
Takl AK 1IaTGopMu JUIsl OL[IHIOBaHHS, CHCTEMM YHPABIIHHS HABYaHHSM Ta
MEepPCOHAJII30BaHl Kap €pHI TPAEKTOpii, 3a0e3MedyloTh MOHITOPUHT TPOTPECy
MpaliBHUKIB, MIBUIIYIOYH THYYKICTh MEHEJKMEHTY. Y MOEAHAHHI 3 KOPIIOPATUBHOIO
KyJIbTYpOIO, SIKa MIATPUMYE PO3BUTOK KOMITIETEHTHOCTEH Ta BIJKPUTHN 3BOPOTHHIMA
3B’S130K, BKa3aHI MEXaHI3MHU CTBOPIOIOTH IUIICHY CHUCTEMY YIIPABIIHHS I1JIOBOIO
Kap’eporo [2-3].

BnpoBamkeHHsT KOMIIETEHTHICHOI — TMapajurMU  MiJIBUINYE  €(PEKTUBHICTh
KaJpOBOTO YMPaBIiHHS 3aBISKA TOYHINIOMY IUIAHYBAaHHIO PO3BUTKY MEPCOHAIY Ta
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MPOTHO3YBAHHIO TOTOBHOCTI TMPAIIBHUKIB JO BUKOHAHHS HOBUX (YHKIIHA, a
00’€KTHBHA OI[lHKA KOMIIETEHTHOCTEH IMOKpallye MOTHBALIAHY CKJIAJIOBY,
3a0e3mevyroun 3p03yMITICTh Kap’ €pHUX NEPCIEeKTUB [1; 4].

EdextuBHicTh peamizaiii mMmapagurMd TOpOSIBISETbCS y  30alaHCOBAHOCTI
CTpaTeriuHuX WiIed opra”izamii Ta IHAUBIAYaJdbHUX Kap €pHUX IPArHEHb,
dbopMyBaHHI aJaliTUBHOTO KaJpPOBOTO PE3EpBY Ta CTBOPEHHI MPO30OPHUX MPOIEAYD
OLIIHIOBAHHS, 1110 3MEHIIYIOTh Cy0’ €KTHUBHICTb YIPABIIHChKUX pillleHb. BUkopucTanHs
U (PPOBUX TEXHOJIOTIM MIBUIIYE TOYHICTh MPOTHO3YBAHHS, MIPUCKOPIOE aIaITallilo
MEePCOHATY Ta CTUMYJIIOE Oe3repepBHE HaBYAHHS.

[lepcriekTHBU PO3BUTKY KOMITETEHTHICHOI MapaJurMH OB sA3aHi 3 ii 37aTHICTIO
MJBUIIYBAaTH KOHKYPEHTOCIPOMOXHICTh OpraHizaiii, 3a0e3rnedyBaTh THYYKICTh Yy
pearyBaHH1 Ha 30BHILIHI 3MIHM Ta MIATPUMYBATH CTAOLIBHICTh MPOQECIIHOIO CKiIamy
nepcoHanry. OnTumizalliss METOJMK OIlIHIOBaHHS, IHTErpaiis HU(QpOBUX pIIICHb Ta
ajanrarris iy cnenudiky pi3HUX opraHizailiid BiIKpUBaOTh JOAATKOBI MOYJIMBOCTI JJIsI
PO3BUTKY KaJIpOBOTO MOTEHITIAY Ta CTPATETTYHOTO YIPABIIIHHSA JUIOBOIO Kap’ €pOIO.

BucnoBku. IlincymoByroun HEOOXIHO BIiA3HAYWUTH, W0 KOMIIETEHTHICHA
nmapajurMa CTBOPIOE CHUCTEMHUW MIAXiM [0 YOPABIIHHS [IJIOBOIO Kap €poro.
3acTocyBaHHsS Takoro Miaxody 3a0esmedye 30amaHCyBaHHS MOTped opraHizaili i
IparHeHb MPaliBHUKIB, MABULIYIOYH iXHIO 3aJy4Y€HICTb, JTOJIbHICTh Ta €(EKTUBHICTD
nisibHOCT. [lpy 1boMy, e(deKTHBHICTH peaiizallii KOMIETEHTHICHOTO MiIXO0ay
CYTTEBUM YMHOM 3aJ€KHUTh BiJ IHTErpaiii IHCTPyMEHTAJIbHUX, MPOLUEIYPHUX Ta
KyJIbTYPHUX MEXaHI3MIB VYIOpPaBIiHHSA Kap’€poro. A BUKOPUCTAHHS CydacHUX
IU(PPOBUX TEXHOJIOT1M, HACTABHUIITBA, OILIIHIOBAaHHS Ta HABUYAHHS CTBOPIOE IILITICHY
CHCTEMY PO3BUTKY IEPCOHANY, 3AaTHY IIBUIKO aJanTyBaTUCS /10 3MIH CEPEIOBHINA Ta
MIATPUMYBATH CTPATET1YHY THYUYKICTh OpraHi3allii.
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HUADPOBE JIIAEPCTBO B JIIOAMHOHNEHTPUYHUX
CUCTEMAX OXOPOHMH 310POB'A

ManaxoBa Tersina

JOKTOP HayK 3 JIEp>KaBHOTO YIPaBIiHHS, podecop

Kadenpa nyOmiuHoro ynpaiiHHs, aAMIHICTPYBaHHS Ta COLIAJILHOI pOOOTH
HanionansHui yHIBEpCUTET OXOPOHM 310poB’ s Ykpainu im. B.JL. Illynuka,
VYKkpaina

Cranom Ha 2025 pik cuctema MyOJIYHOTO YMIPABIIHHS OXOPOHOIO 37I0POB'S
(YHKIIOHYe B YMOBaxX «paJMKaJbHOI HEBU3HAUEHOCTD» Ta Oe3Mpele]eHTHOl
TEXHOJIOTIYHOI eKcrnaHcli, e uudpoBizaiis nepecrtana OyTH MPOCTO IHCTPYMEHTOM
ontuMi3aIlli, a TpancopmyBanacs y GyHaaMEHT HaIllOHATBHOT O€31EKH Ta COIaIbHOT
cTiiikocTi. Mu crioctepiraeMo KpucTaii3aliiio HOBO1 YIPaBIIHCHKOI peaIbHOCTI, B SIKIN
TOJIOBHUMH METpUKaMU €(hEeKTUBHOCTI CTaIOTh HE (PIHAHCOBI MOKA3HUKH, a IIBUIKICTh
aganTartii, udpoBa CyBEepEeHHICTh Ta 3/1aTHICTh 3a0€3MeUNTH Oe3NePEPBHICTh HAJAHHS
MOCITyT B YMOBax Kpu3. MacoBe BIPOBAKCHHS aJTOPUTMIB IITyYHOTO IHTEJIEKTY Ta
pO3ropTaHHs TpaHCKOpAOHHUX MpocTopiB nanux (EHDS) ocrarouno crepinu Mexi Mix
G13M4HOI0 Ta HU(PPOBOIO MEIUIIMHOI, BUMArarouM BiJl JEpXKaBHUX JIJEPIB HOBOI
METa-KOMIIETEHINT - OyTH apXiTeKTOpaMu JOBIpM B EKOCHCTEMax, 1€ TEXHOJOTii
CJIyTYIOTh MOCHJIEHHIO JIFOJICBKOTO MOTEHIIaly, @ He Woro 3aMiHi [1]. AKTyanbHICTb
i€l mpoOJeMaTUKU € KPUTHUYHOIO A YKpaiHu, fika B yMOBaX MOBHOMAacCIITAOHOI
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BIfHM JIEMOHCTPY€E CBITOB1 YHIKaJIbHUN KEHC «U(PPOBOTO Omopy», OamaHCyrOUu Mix
IMIEpaTMBOM IIBUAKOTO  BIIPOBA/KEHHS BiicbKOBUX medtech-iHHOBaIi  Ta
3a0€3MeueHHsIM KOPCTKUX CTaHJAPTIB 3aXUCTY YYTIUBUX JTAHUX MUJIBHOHIB TPOMAJISH
[2, 3].

Konuenryamnizamis ¢eHoMeny uuppoBOro JifepcTBa BUMAarae 3BEPHEHHS [0
moauHoneHTpuuHoro miaxony (Human-Centric Digital Health - HCDH), skwuit
0a3yeTbCsd HA PO3YMIHHI TOrO, IO TEXHOJOTIi € Jume 3acobom (enabler), a He
CaMOIILITIO, 1 aKIIEHTY€E yBary Ha HEOOX1THOCTI MEePEXO0/Ty BiJl MaTEPHAIICTCHKOT MOIEII
MEJUIIMHU JI0 TAPTHEPCHKOI, J€ MaIlieHT BUCTYTAE CIIBTBOPIIEM (CO-creator) BIacHOTO
3nopoB's. HaykoBuii  muckypc nHaBkono HCDH migkpecnioe, 10 irHOpYBaHHS
CKJIQIHOCTI JIFOJICHKOT MOBEIIHKM Ta OpraHi3alliiHuX pyTHH € OCHOBHOIO MPUYUHOIO
npoBaJly MaciuTaOHuUX JepkaBHUX IT-iHilmiaTuB, TOMy nJs aHamizy Oap'epis
BIIPOBA/PKEHHSI JIOIUIBHO BUKOpucTOBYyBatH (QpeiimBopk NASSS (Non-adoption,
Abandonment, Scale-up, Spread, Sustainability), po3pobnenuii Tpimero ['pinxanr. 1s
MOJIETb JTO3BOJISIE JIEKOMITO3YBaTH CKIIAHICTh ITUGPOBUX MPOEKTIB HA CIM JOMEHIB,
BKJIFOYAIOYM CTaH 37I0pOB'S, TEXHOJOT14YHI OCOOJMBOCTI, IIHHICHY MPOIO3UIII0 Ta
MIMPIINKA  1HCTUTYLUIMHUNA KOHTEKCT, IIO Ja€ 3MOTY JCpXKaBHUM YIIPaBIIHLSM
POTHO3YBATH PU3WKH I1I€ HA €Talll CTPATerivyHoro MIanyBaHHs [4 - 6].

CrpareriyHuM OpIEHTUPOM JIJI HalllOHAJbHUX YpsiAiB y 1 cdepi BHUCTyMae
«I'mobGanpHa ctpareris 1 poBoi oxopoHu 310poB's Ha 20202025 poxkm» BOO3, sika
BU3HAUae IUdpoBizalliio SK Karajiizatop JAocsrHeHHs L{uteil cTamoro po3BUTKY Ta
HAroJIonrye Ha HeoOXiTHOCTI 1HTerpamii Hu(POBUX pPillIeHb y HAllIOHAJIbHI MOJITUKU
3a/J1s1 3a0€3MeUeHHs 3arajbHOro OXOMIeHHs mnociiyramu oxoponu 3a0poB's (UHC)
[7]. Ha eBponeicbkoMy KOHTHMHEHTI KIIFOUOBHUM PETYISATOPHUM 3PYLICHHSM CTaJIO
CTBOPEHHsI €BpOIECchKOro mpoctopy AaHux mpo 31o0pos’s (European Health Data
Space - EHDS), HopMaTUBHOTO akTy, IO CTBOPIOE €IMHUN PUHOK JaHUX Ta YITKO
PO3MEXKOBYE iX TEPBUHHE BUKOPUCTAHHSA i O€3MOCEepPEeNHbOrO JIIKYBaHHS Ta
BTOPUHHE BUKOPHUCTAHHS JJII HAYKOBUX JOCHIJKEHb 1 (hOpMyBaHHA MOMITHKH. J{Jis
JIep>KaBHOTO ympaiiHig BrpoBamxkeHHs EHDS o3Hadae HeoOXimHICTH po30ymoBH
HAAIMHUX THCTUTYIIM — OpraHiB IOCTYIy /10 JaHux mpo 310poB's (Health Data Access
Bodies), siki rapaHTyBaTUMYyTh aHOHIMHICTh Ta E€THYHE BHKOPHCTAHHS MAacHUBIB
iHbopMarii, 1o, 3a OI[IHKAMHU EKCIEPTiB, JO3BOJUTH 3€KOHOMHUTH ekoHoMmill €C
MUIBSIpJIA  €BPO 3aBJISIKM YHUKHEHHIO JyOJIFOBaHHSI JOCIHIPKEHb Ta ONTUMI3allil
nporeciB. Bonnouac, Opranizaiiiss €KOHOMIYHOTO CIIBPOOITHHUIITBA Ta PO3BUTKY
(OECP) y cBoix pexomenparisix 2024 poxy MIAKPECTIOE BaXJIHUBICTh «IMPPOBOI
roroBHOCTI» (digital readiness), 1110 BKJIIOYA€ HE JIUIIE TEXHIUHY 1H(PACTPYKTYpY, a U
piBeHb 1TU(POBOT rPAMOTHOCTI HACETIEHHS Ta MEIUYHOTO MEPCOHATY, OCKIIIBKH JJOBIpa
IPOMAJISIH JI0 JEP>KaBHUX HU(PPOBUX CEPBICIB KOPEIIOE 3 MPO30PICTIO BUKOPUCTAHHSI
iXHIX IEpCOHATBHUX JaHUX.

dyHIaMEHTOM Cy4acHOi U(PPOBOI EKOCUCTEMH € 1HTeponepabeNbHICTh, TOOTO
3ATHICTh PI3HUX 1H(QOPMALIHHUX CUCTEM OOMIHIOBATUCS TAaHUMH Ta IHTEPIPETYBaTH
iX, 110 Ha PIBHI JEP’KaBHOI MOJITHKU PEaTi3yeThCsl Yepe3 3aKOHOAAaBUE 3aKPITUICHHS
cragaaptie, 3okpema HL7  FHIR  (Fast Healthcare  Interoperability
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Resources). BijicyTHICTh 1HTEponepadeIbHOCTI CTBOPIOE 130JIbOBaH1 1HGOpMaIIiifHi
CepelloBUIIA, 10 YHEMOXJIMBIIOE O€3MEPEepBHICTh JIIKYBaHHA Ta MNPU3BOIUTH 0
OyOIIOBaHHS MEIUYHUX TPOLEAYp, 3HIKYIOUHM e()EeKTHUBHICTh BUKOPUCTAHHS
OIOKETHUX KOIITIB, TOMY JIIJIEPCTBO B Iiil cdepi nependadac )KOpCTKE BIPOBAHKEHHS
CTaHIapTiB OOMiHYy JaHMMHM SIK  OOOB'SI3KOBOi BHUMOTHM TpHU  JIEpKABHHUX
3akymiBigx. OKpeMoi yBaru 3acilyrOBy€ BIIPOBAQKEHHSI TEXHOJOTIM IITYYHOTO
iHTenekty (ILI) ta nudposux asiiiHukiB moauHu (Human Digital Twins - HDT), siki
TpaHC(HOPMYIOTh TPOIECH TPUUHATTA PIIICHb, JJO3BOJIAIOUM TEPEXOAUTH  BIJ
PEaKTHBHOTO JIKyBaHHS 10 MNPEAUKTUBHOI mpodimaktuku. [Ipore BHUKOpHUCTaHHS
AJTOPUTMIB Yy MTyOJTIYHOMY CEKTOpI BUMAarae >KOPCTKOTO €TUYHOTO PETYIIOBAHHS IS
3ano0iraHHs JAUCKpuUMiHalii Ta ymepemkeHocTi (algorithmic bias), a koHIEMIIis
uM(ppoBUX JBIMHUKIB BIAKPUBAE MOXIMBOCTI JJIi MOJACIIOBAHHS €()EKTUBHOCTI
JiKyBaHHS in silico, 110 € MPOPUBHOIO 1HHOBAIIEIO JIJI TIEPCOHAII30BAHOT MEIUITUHH,
ajie BOJHOYAC CTAaBUTh HOB1 MUTAHHS 111010 MpaBa BIACHOCTI Ha OIOMETPUYHI JaHl Ta
kibepOesneku [8 -10].

AHaJ3 MIKHApOIHOTO JOCBIAY JO3BOJIIE BUOKPEMHTH PI3HI MOJIENI peai3alii
JIONMHOLIEHTPUYHOTO MAXOMY, Cepell IKUX MOKa30BUM € keiic Ectonii, sika y 2025 pori
3aBepinia nepexia g0 Hooro [loprany 3mopos's (Terviseportaal), mo 6a3yeTscs Ha
MPUHIMIIAX TPOAKTUBHOCTI Ta MOBHOI Mpo30opocTi. EcToHChKa MOenb, moOyjoBaHa Ha
apxiTektypi oOMiHy manuMmu X-Road, Hamae rpomaasHaM TOBHUN KOHTPOJIb HaJl
CBOIMHU JaHUMH, JO3BOJISIIOYM OauUTHU ICTOPIKO JOCTYMIB A0 HHUX Ta OTPUMYBATU
MEPCOHANI30BaHI HaraayBaHHS NMPO MPOQPUIAKTUYHI 3aXOMu, IO (POPMYE BUCOKHIA
piBeHb 1HCTUTYIIMHOI noBipu. [HIMIA miaxix nemoHcTpye JlaHisg, sika peanizye
CTpareriio JeleHTpaii3oBaHoro nu@posoro ninepcrsa depe3 nopran Sundhed.dk,
GoKyCyloulCh Ha PO3LIMPEHHI TMpaB MAIIEHTIB (empowerment) Ta TEpeHECEHH]
MEIUYHUX MOCIYT 3 JIIKAPEHb JOJIOMY JI0 MaIlleHTa Yepe3 TeAeMeIUYH1 PIIIeHHS, 1110 €
BIJMOBIJII0 Ha JeMorpadivuHi BUKIUKUA CTapiHHsA HaceneHHs. CiHramyp MpoOIoOHY€
PUKJIA]] [IEHTPATI30BaHOI JIepKaBHOT 1IHTepBEHIIT uepe3 iHiiatuBy Healthier SG, ne
ypAl BUKOPUCTOBYE IU(POBI IHCTPYMEHTH, Taki Ak nomatok Healthy 365, mus
reiimidikaiii 310pOBOr0 CrHoco0y >KUTTSA, (PIHAHCOBO CTUMYIIOIOYH T'POMAJSH [0
(p13MYHOT AaKTHUBHOCTI Ta PETYISIPHUX CKPUHIHTIB, IO JAEMOHCTPYE €(EKTUBHICTH
iHTerpanii TMOBEAIHKOBOI E€KOHOMIKM Ta IU(POBUX TEXHOJOTIA Yy TMONITHKY
rpomajachkoro 310poB's [11 - 13].

Jlnst VYkpainm mmdpoBizailis OXOpOHH 370pOB's HalOyna eK3UCTEHIIHHOTO
3HAYEHHs B yMOBaX BIMHH, KOJIM €JICKTPOHHA cucTeMa oxopoHH 310poB's (ECO3)
MPOJICMOHCTPYBajia BHUCOKY PE3WJIBEHCTHICTh, 3a0€3MEUMBIIN  OE3MEPEPBHICTh
JOCTYIly 10 JaHWUX HaBITh B yMOBaX MAacOBOTO TIEPEMIICHHsS HACEJEHHS Ta
pyiiHyBaHHA (i3u4HOi 1H(DpacTpykTypu. @eHOMEH i1HTerpauii MEIUYHUX HOCIyT Yy
3acTOCYHOK «/lis» cTaB mpUKIaZoM peanizaiii KOHLEMIi «JIepkaBa y cMapTdoHI»
(Government-as-a-Platform), 3a6e3neuyroun 1HKIFO3UBHICTh Ta JOCTYITHICTh CEPBICIB
TUTSL BHYTPILIHbO nepeMIIeHUX ocio, AK1 BTPaTWIN ¢b13uuH1
nokymeHTu. [IpiopureTHUMH HanpssMaMu JAep>KaBHOI MOMITHUKY HAa 2025 pik BUZHAYEHO
PO3BUTOK TEJIEMEIUIIMHY Ta TeJiepeaduTiTallii, 0 € KPUTUYHO BAXIIUBUM JJIsI HAJaHHS
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JOTIOMOTH TIOCTPaKIQJIMM Bij BINCHKOBHX JIiH, a 3aKOHO/ABYl 3MIHH TapMOHI3YIOTh
YKpaiHChbKE TIPaBOBE TIOJIE 3 €BPOIEHCHKUM, 30Kpe€Ma B YAaCTHHI TPaHCKOPIOHHOTO
oOMiHY JIaHMMH, 110 BIIKPUBAE NUIAX 10 MOBHOIIHHOI iHTerpanii B EHDS. BoxHouac,
KJIFOYOBUMHU BHUKJIMKAMHU [JIs YKPAiHCHKOT CHUCTEMHU 3aJIMIIAIOThCS KibepOesmeka,
3aXUCT TMEpPCOHANBPHUX JIaHUX B YMOBaxX BOPOXHX KiOeparak Ta HEOOXIJIHICTbH
MIJBHUINCHHS TU(PPOBUX KOMIIETCHIIIH MEIUYHUX TPAIliBHUKIB, 0€3 YOTO HEMOXKJIUBE
e(eKTUBHE BUKOPUCTAHHS HOBITHIX T€XHOJOTIH [14 - 16].

VYenix mudpoBoi TpaHchopmariii 3a1eKUTh HE JIMIIE BiJ TEXHOJIOTIH, ajle ¥ Bif
SAKOCTI JIFOJICBKOTO KamiTanxy Ta e€(eKTHUBHOCTI YIpaBIiHHSA 3MIHAMH, OCKUIBKH OIIp
IHHOBAITISIM cepejl MEAUYHOTO TMEPCOHATY € MPHUPOIAHOI0 PEAKITIEI0 HAa TOPYIICHHS
yCTajeHuX NpakTuk. Tomy 1udpoBe JiIepCTBO BUMArae BOJOIIHHS METOIOJOTISIMU
yrpaBiaiHHA 3MiHamu, Takumu sik mojieiab ADKAR a6o 8 kpokiB Korrepa, a ninepu
MOBUHHI (DOPMYBATH KYJIBTYpY, TOJIEPAHTHY JI0 1HHOBAIliM, 3a0e3neuyBaTy HaBYaAHHS
Ta  MATPUMKY  TEPCOHAIy Ha  BCIX  €Tamax  BIPOBADKCHHS  HOBHUX
cuctem. KomrierentHicHa pamka cydacHoro kepiBHuka (Leadership 4.0) Bxitowae
MOEHAHHS CTPATEriYHOTO BI310HEPCTBA, PO3YMIHHS TEXHOJOTIYHMX TPEH/IIB,
€THUYHOTO 1HTEJEKTY Ta 3aTHOCTI JO MIXXKCEKTOPaIbHOT KOMYHIKAIlil, 1 caMe PO3BUTOK
[IUX HABUYOK MA€ CTATH MPIOPUTETOM JIEPKABHOT KaJAPOBOT MONITHKU B CPEepi OXOPOHH
3nopoB's [17 ].

[TimcymoByrOYM BHUKIIQJICHE, CIIJ 3a3HAYMTH, IO IUGPOBE IIACPCTBO B
JTIOMWHOIEHTPUYHUX CHCTEMax OXOPOHU 37I0POB'St € CKIIAJHUM, OaraTOBUMIPHHM
MPOIIeCOM, IO BHMAara€ CHCTEMHOTO TIIXOMy MO YIMPaBIiHHSA, J€ TMepexim 10
JIOAMHOUEHTPUYHOI MOJIEN MOKJIMBUI JIUIIIE 32 YMOBHM TFapMOHI3aIli1 TEXHOJIOTTYHUX
pillicHh 3 €TUYHUMHU MPUHIIAIIAMH, TIPABOBUMH HOPMaMHU Ta pEalbHUMH TOTpeOaMu
rpomazsH. JlocBig MpOBITHUX KpaiH Ta YPOKH YKPAiHCBhKOi CTIMKOCTI CBi4YaTh, IO
KJIIOYOBUMH (pakTOpaMu YCIIXy € JO0BIpa, IHTEpornepadesbHICTh, 1HBECTHIII B
JIOACHKUI KaIliTall Ta YiTKe CTpaTeriuHe OadyeHHs, a TOJajbIli HAyKOBI PO3BIIKH
MarTh (POKYCYBaTHCS Ha OIIHII JJOBIOCTPOKOBOTO BIUIMBY ITM(pOBi3allii Ha KIIIHIYHI
PE3yABTATH Ta COIiAIbHY CIIPaBEJIUBICTh, 3a0€3MEUYI0UN TIEPEXi Bl IEKIapaTUBHOT
1rdpoBizallii 10 peasbHOTO MOKPAIICHHS SKOCTI KUTTS HACEICHHS.
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In the context of intensifying competition, digitalization of the economy, and the
growing importance of human capital, the issue of creating a positive image for an
organization is becoming strategic. Most companies invest significant resources in
marketing, branding, and PR, but the external image is inextricably linked to the
internal environment of the organization. It is corporate culture, which determines
norms of behavior, communication approaches, management style, and staff values,
that forms the foundation for building trust, reputation, and recognition of the
company. The problem lies in the lack of attention to corporate culture as a strategic
resource capable of strengthening or destroying an organization's image regardless of
external communication efforts.

Corporate culture is seen as a system of shared values, norms, traditions, and
behavior patterns that define the nature of interaction within an organization (Fig. 1).

It shapes the internal microclimate that directly affects employee motivation,
loyalty, productivity, and attitude toward the company [1]. It is the internal culture that
determines what the external image of the company will be-stable, reliable, innovative,
or, conversely, conflictual and inconsistent.

First, corporate culture ensures the formation of a unified value system that
determines the strategic direction of the organization. Transparent values that are
actually implemented in practice are perceived as a marker of the company's openness
and integrity, creating a foundation of trust in the brand.

Second, management style and managerial behavior play a key role in shaping the
image. A democratic style, partnership relations, respect for staff, and ethical decisions
contribute to the formation of a positive image among both employees and external
stakeholders. Conversely, authoritarianism, opacity, or manipulative management
quickly become sources of reputational risk.

Thirdly, communication within the organization is an important element. Open
information flows, feedback, and prompt responses to problems create a sense of
fairness and security among employees. This motivates them to support the company
and recommend it as a reliable partner and employer.
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Fig. 1. Corporate culture as the basis for a positive image of the organization

Fourth, corporate culture includes standards of professional and ethical behavior
that create an image of a responsible and stable business. Compliance with the norms
of business ethics, confidentiality, and customer focus directly affects the external
perception of the organization.

Fifth, supporting staff development is an important factor. Companies that invest
in training, soft skills development, and the formation of innovative competencies build
an image of caring about people and being able to respond quickly to market changes.

Sixth, corporate traditions, social responsibility, and team activities create an
emotional connection between employees and the organization. This reinforces the
positive image of the company as a socially responsible, modern, and stable market player.

From the above, corporate culture does not simply complement the external image of
the organization, but is its core. The real power of image lies in the correspondence between
what the company declares externally and what it actually practices internally [2].

Thus, corporate culture is the foundation for shaping a positive image of the
organization, as it defines internal values, norms of behavior, and management style.
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The alignment of values and actual practices ensures the trust of employees, partners,
and customers, which directly affects the external perception of the company.
Management style, communication, and ethical behavior standards determine the
organization's reputational advantages in the market and its ability to form a stable
positive image. Investing in staff development and supporting corporate traditions
strengthens employees' emotional connection to the company and increases its
attractiveness as an employer and partner. The synergy between internal culture and
external communications creates a sustainable image that is difficult to destroy even in
difficult market or crisis conditions.
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In the current conditions of full-scale war, Ukraine's transport system is operating
under extremely high risks, systemic constraints, and logistical challenges. The
destruction of infrastructure, changes in transport routes, the closure of airspace, the
partial loss of port capacity, and the blocking of traditional export routes have created
significant imbalances in the operation of various modes of transport. Despite this, in
2024, the transport sector showed signs of adaptation and recovery, as evidenced by
growth in freight and passenger traffic. However, in 2025, there was a renewed decline
in transport volumes and freight turnover, indicating the instability of logistics
processes and dependence on external factors.

Fluctuations in freight volumes, differences in dynamics between modes of
transport, reductions in pipeline and water transport, and uneven recovery of transport
flows pose a challenge to the stability and long-term viability of transport companies.
In wartime and post-war recovery, the issue of sustainable development takes on
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particular importance: companies must not only maintain their operational activities,
but also ensure adaptability, innovation, energy efficiency, and the ability to recover

quickly from external shocks.

An analysis of current trends in freight and passenger transport reveals key trends, structural
imbalances, and problem areas that require scientific justification and the formulation of appropriate
management decisions in the field of transport policy and enterprise development.

The State Statistics Service recorded an increase in both freight and passenger
traffic, despite the difficult conditions of the war. In 2024, freight transport in Ukraine
showed positive dynamics. According to the State Statistics Service (SSS), in January-
December, the volume of transportation increased by 7.8% compared to 2023 and
amounted to 354 million tons. Freight turnover also increased by 13% to 184.6 billion
tonne-kilometers.

Improvements were also observed in passenger transport. In 2024, 2.176 billion
passengers were transported, which is 6.8% more than in 2023 [1].

Passenger traffic increased by 10% to 43.4 billion passenger-kilometers. Despite
the positive dynamics, the data does not take into account temporarily occupied
territories and regions where hostilities are or were taking place. However, the overall
growth indicates a gradual adaptation of the transport infrastructure to the challenges
of wartime.

Rail, road, and river transport are key to ensuring exports and logistics in wartime.
The increase in freight and passenger traffic indicates the stabilization of the transport
industry and the recovery of economic activity in Ukraine [1].

Freight traffic in January-July 2025 fell by 12.6% compared to the same period
last year, to 181.2 million tons, according to preliminary data from the State Statistics
Service (SSS) [2]. Freight turnover for the reporting period declined more sharply, by
13.5%, to 94.37 billion tonne-kilometers, and while cargo volume in July managed to
slightly catch up with last year's figures — by 0.8 percentage points (pp) — cargo
turnover increased by 0.8 pp.

Rail transport remains the leader in terms of freight volume, with 92.5 million
tons, which 1s 11% worse than the figure for the first seven months of last year [2].

Rail freight traffic amounted to 59.66 billion tonne-kilometers during the
reporting period, which is 11.8% less than during the same period in 2024.
Ukrzaliznytsia attributes the decline in freight traffic to a higher share of shorter
shipments to ports. According to the State Statistics Service, road transport carried 66.7
million tons of cargo in the first seven months of this year, which is 11% less than in
the first seven months of last year, although the decline in freight turnover is smaller —
only 4%, which indicates an increase in the distance of road transport. Pipeline
transport amounted to 21.5 million tons, a drop of 21.6%, and its cargo turnover fell by
29.2% [2].

Water transport accounted for a small volume in January-July — 0.5 million tons,
or only 45.3% of the volume in January-July 2024, while air transport remains
negligible due to the closure of the sky — 0.02 million tons, which is 19.8% less than in
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the same period last year [2]. Overall, freight traffic in 2024 increased by 7.8%, and
freight turnover by 13%, to 184.58 billion tonne-kilometers.

The volume of freight traffic in January-September 2025 amounted to 238.7
million tons, which is 9.7% less than in the same period of 2024, while in January-
August it was 11.3%, and in January-July — 12.6%, according to the State Statistics
Service (Derzhstat) website [3]. According to its data, rail transport remains the leader
in terms of freight volume — 120.6 million tons, which is 8.6% less than in the same
period last year.

Rail freight turnover for the reporting period amounted to 75.56 billion tons/km,
which is 11.6% less than for the same period in 2024. Road transport carried 90.6 million
tons of cargo in the first nine months of this year, which is 6.2% less than in the first nine
months of 2024. Cargo transportation by water transport in January-September 2025
amounted to 0.7 million tons, or 56.3% of the volume in January-August 2024.

In 2024, freight traffic increased by 7.8%, and freight turnover by 13%, to 184.58
billion tonne-kilometers. At the beginning of this year, the decline in freight traffic in
Ukraine accelerated and reached 18.5% in the first four months, including a 21.3% decline
in rail transport, but since then the decline has been slowing down every month [3].

Thus, the dynamics of transportation in 2024—2025 demonstrate the complex and
uneven development of Ukraine's transport industry in the context of war. The positive
results of 2024, in particular the growth in freight and passenger transport, indicated
the adaptation of the transport system to new logistical conditions. However, in 2025,
there was a renewed decline in transport volumes and freight turnover, especially in
the rail, pipeline, and water segments. Road transport remains the most resilient,
showing a slower rate of decline and partially offsetting the losses of other modes of
transport. On the other hand, the decrease in railway freight turnover is explained by a
change in the structure of routes and a reorientation towards shorter transport distances.

The data obtained indicate that transport infrastructure remains highly
vulnerable, but at the same time confirm its ability to adapt and gradually recover.
Understanding these trends is important for developing strategies for the sustainable
development of transport enterprises during the war and post-war period.
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OLIIHIOBAHHS E®OEKTUBHOCTI BIBHEC-ITPOIIECIB
MAIIMHOBYAIBHUX NIJINPUEMCTB B YMOBAX
IIUD®POBOI TPAHC®OPMAIIIL

KpaBuyenko Mapuna

1. €. H, mpodecop

Cauna6aii Baaguciaas

acripant

Kadenpa MeHeKMEHTY MIANPUEMCTB
HarmionansHuit TEXHIYHUMA YHIBEPCUTET Y KpaiHu
«KuiBChbKU MOMITEXHIYHUNA IHCTUTYT

imeHi Irops Cikopcekoro», Ykpaina

[udposa Tpanchopmalis NpOMUCIOBUX MIANPUEMCTB 3YMOBIIIOE CYTTEB] 3MIHU
B MIX0J1aX /10 YIPaBIiHHS JiSUIbHICTIO, 30KpeMa B 4YacTUHI (OpMyBaHHS, BUKOHAHHS
Ta KOHTpOJIO Oi3Hec-mporeciB. Jlig MammHOOYIIBHUX  MIANPUEMCTB, SKI
XapaKTepU3yIOThCI  BHUCOKOIO  KaIliTaJOMICTKICTIO,  CKJIAJHOK  BUPOOHUYOIO
KOOTEPAIlIEI0 Ta 3HAYHOI 3aJIEKHICTIO BiJl PECYpCHUX OOMEXEHb, MUTAaHHS
OLIIHIOBaHHS €(PEeKTUBHOCTI Oi3Hec-mpolieciB HaOyBae OCOOJIMBOI aKTyalbHOCTI. Y
Cy4aCHHUX yMOBaX €(EeKTHMBHICTh MPOIECIB MepecTae OyTH BUKIIOYHO BHYTPIIIHBOIO
YOPABIIHCHKOI KaTEropiero 1 po3MNISAAEThCS K KIOYOBUN YMHHHUK 3a0e3MeyeHHs
KOHKYPEHTOCIIPOMOKHOCTI, CTIMKOCTI Ta 34aTHOCTI MiAIPHEMCTBA JI0 ajanTallii B
U(PPOBOMY CEPEIOBHIIIL.

VY TpamuuidHiA MpakTUIll yOpPaBIiHHS MANIMHOOYIIBHUMH MiJIPUEMCTBAMU
OI[IHIOBAHHS e(PEKTUBHOCTI 3JCOUIBIIOr0 30Cepe/KyBajocss Ha (HIHAHCOBUX
pe3yibTaTax JIsJIbHOCTI @00 Ha MOKa3HUKaxX BUPOOHMUYOI MPOAYKTUBHOCTI. BogHowac
TaKUU MIX1 HE TI03BOJISIE BUSIBUTH IPUUMHHO-HACIIIKOBI 3B’ SI3KM MK pe3yJibTaTaMu
JISTTBHOCTI Ta XapaKTepUCTUKaMHU OKpEMUX O13HeC-poneciB. Y KOHTEKCTI Hu(poBoi
TpaHchopmarlii 3poctae morpeda y mepexoal Bil (PparMEHTapHOTO aHaji3y 0
CHUCTEMHOT0 OIlIHIOBaHHS €(peKTUBHOCTI O13HEC-IIPOIIECIB K IHTEIPOBAHUX €JICMEHTIB
npoiiecHoro Jauamadry nianpuemctna [1; 3].

[IportecHnit miaxim mependayae po3Tisa  MIANPUEMCTBA SK  CYKYIHOCTI
B32€EMOIIOB ’I3aHUX O13HEC-MPOIIECIB, OPIEHTOBAHMX HA CTBOPEHHS LIHHOCTI IS
CHOKHBaya. Y 1[bOMY KOHTEKCT1 €(h)eKTUBHICTH O13HEC-TIPOIIECIB JOIIIBHO TPAKTYBATH
K 3JaTHICTh TpOLIECiB 3a0e3neuyBaTH JOCATHEHHS UUILOBUX pE3yJbTaTiB 3a
MiHIMaJIbHO MOXKJIMBUX BUTPAT PECYPCIB, Yacy Ta 3 ypaxyBaHHAM 33JaHUX OOMEKEHb.
[{udpoBi TEXHOJOTIi ICTOTHO PO3MIUPIOIOTH MOMJIMBOCTI TaKOT'O OI[IHIOBAHHS 3a
pPaxyHOK IIJBUILEHHS TPO30POCTI MPOLECIB, JOCTYIHOCTI IaHUX Y PeaIbHOMY 4aci Ta
BUKOPUCTAHHS aHAJITUYHUX 1HCTPYMEHTIB.
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B ymoBax nmudpoBoi Tpancdopmariii oriHroBaHHS €(heKTUBHOCT1 O13HEC-TTPOLIECIB
MaIIMHOOYAIBHUX TIJNPUEMCTB JOLUUIBHO 3A1MCHIOBATH HA OCHOBI TOEJIHAHHS
KUTbKICHUX Ta AKICHUX MOKa3HUKIB. J[0 KUIBKICHUX HaJeXaTh MOKA3HUKU TPUBAJTIOCTI
MIPOIIECIB, PIBHS BUTPAT, TPOYKTUBHOCTI, BUKOPUCTAHHSI BUPOOHUYMX MOTY>KHOCTEH,
piBHs Opaky, OOCSTY HE3aBEpUICHOIO0 BHPOOHUIITBA TOMIO. SIKICHI IMOKa3HHUKH
B1JI0OpaXKaroTh CTa0IBLHICTH BUKOHAHHS ITPOLIECIB, PIBEHb CTaHAapTH3AIll1l, THYYKICTb,
KEpOBAHICTh Ta 3/IaTHICTH JIO a/IaNTalli B yMOBax 3MiH 30BHIIIHBOrO cepefoBua [2].

Oco0muBY poJib y CydyaCHUX YMOBax BiJITParOTh IHTErpaJibHI MOKA3HUKH, IO
JO3BOJISIIOTh y3araJlbHUTH pPEe3yJbTaTH OLIIHIOBAHHS 3a OKPEMHMH Tpynamu Oi3Hec-
mpoIieciB. 30KkpeMa, JONUTEHUM € (JOPMYBaHHS y3araJIbHCHUX 1HIEKCIB €()eKTHBHOCTI
OCHOBHHUX, JOMOMDKHUX Ta YINPaBIIHCBKUX TporeciB. Taki 1HAEKCH MOXYTh
0a3yBaTUCAd Ha CHUCTEMI HOPMAaJII30BaHUX IOKA3HUKIB 1 BUKOPUCTOBYBATHUCS MJIS
MOPIBHSUILHOTO aHaJI3y MIAMPUEMCTB, BUSABIICHHS «BY3bKHX MICIb» Ta BU3HAUYCHHS
NPIOPUTETHUX HAIPSAMIB yAOCKOHaJIeHHs (puc. 1). Jlns 3abe3nedeHHs: KOMILIEKCHOTO
OI[IHIOBaHHS €()EeKTUBHOCTI OI3HEC-TPOIECIB MAIIMHOOYIIBHOTO TMIAMPUEMCTBA B
yMoBax MudpoBoi TpaHchopmallii JOIUIFHO BUKOPUCTOBYBATH CUCTEMY MTOKAa3HHUKIB,
CTPYKTYpPOBaHY BIAIOBITHO JO JIOTIKK 30aJlaHCOBAHOI CHCTEMM TIOKA3HWKIB (AHTI.
Balanced Scorecard, BSC). Takwuit miaxin 103BoJIsIE TOEAHATH (PIHAHCOBI Pe3yIbTaTH
JISITBHOCT1 3 TPOLIECHUMHU, KJIIEHTCHKUMHU Ta KaJPOBUMHU YMHHHUKAMH, 1110 (OPMYIOTh
Il pe3yJIbTaTH, a TAKOXK 3a0€3MEUYNTH Y3TOKEHICTh ONEPAIIHHOTO Ta CTPATETIYHOTO
PIiBHIB yIpaBiiHHA [3].

®inaHCOBHIA TIMIHICKC e(h)eKTUBHOCTI LF —

[ponecHnit migiHAEKC €PEKTUBHOCTI ILP —

Knientchkuii mifiHaeke eGpekTHBHOCTI IC —

[HTerpanpHU MOKAa3HUK OLIHKU
e(heKTUBHOCTI Gi3HEC-TIPOIIECIB

[Miningexc HaBYaHHS Ta PO3BUTKY €(PEKTUBHOCTI IL —

Pucynok 1. CTpyKTypHO-JIOTi4Ha MOIeb (HOPMYBaHHS IHTEIPAILHOTO MMOKa3HUKA ¢(DEKTUBHOCTI
Oi3Hec-TpoIIeCiB

[IpencraBieHa Ha pUCYHKY CTPYKTypa IHTErpajbHOTO MOKa3HUKa €(EeKTUBHOCTI
Oi3Hec-TpolieciB  BigoOpa)ka€  JIOTIKY  arperyBaHHs  OKpEeMHUX  HIJIHIEKCIB,
c(hOpMOBaHHMX BIAMOBITHO /IO KIIOYOBHX CKJIQJIOBHUX ISJIBHOCTI MAaIIMHOOYIBHOTO
nianprueMcTBa. iHAHCOBUMN, MPOIECHUM, KJTIEHTCHKUM M1IHIESKCH, a TAKOX T1TIHICKC
HAaBUaHHS Ta PO3BUTKY PO3TIISAIAIOTHCS SK B3aEMOIIOB’S3aHI KOMITOHEHTH €IUHOT
MPOIIECHOI CHCTEMH, PEe3yJbTAaTUBHICTh (YHKIIOHYBAHHS SKOi MPOSIBISIETHCS Yy
CYKYITHOMY €KOHOMIYHOMY e(eKTi. 3 MeTOr0 3a0e3MeueHHs KIJTbKICHOT Y3TOJKEHOCTI
3a3HAYCHUX KOMITOHEHTIB Ta MOXJIMBOCTI iX IMOPIBHSJILHOTO aHAIN3y JOIUIBHUM €
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dbopMyBaHHS IHTETPAIBHOTO 1HJIEKCY €(EKTUBHOCTI Oi3HEC-MPOIECIB Ha OCHOBI
3BaYKEHOI'O arperyBaHHs BIAMOBIIHUX I11H/IEKCIB.
Igp = 0,301 + 0,35Ip + 0,201 + 0,151,

BaroBi koedinieHTH Bi100pa)karOTh BIJHOCHY 3HAYyLIICTh KOMIIOHEHTIB 3
ypaxyBaHHSM cCHenu(ikd MamuHOOYAIBHUX  MIANPUEMCTB. TakuM  UYHUHOM,
iHTerpasibHui iHAEKC Igp 3a0e3neduye y3araapHEHY KUTBKICHY OIIIHKY €(DEeKTHBHOCTI
O13HEC-MIPOIIECiB 1 CTBOPIOE OCHOBY JUIsl TOPIBHSHHS MIANPUEMCTB Ta MOAAIBIIOT
iHTepIpeTarii pe3yapTaTiB. Pa3zom i3 THM MpakTUYHA IIHHICTh TAKOTO 1HJEKCY CYTTEBO
3pOCTa€ 3a YMOBU HOro PEryJIsipHOIO OHOBJICHHS HAa OCHOBI ()aKTUYHHX JAaHUX MPO
nepelir mpoleciB, M0 J03BOJISE IEPEHTH BiJl pa30BUX (MIEPIOAUYHUX) PO3PAXYHKIB 10
0e3mepepBHOro yIpaBliHCHKOTO KOHTpomo. Came ToMy B yMOBax HU(POBHX 3MiH
IHTerpaibHl OI[IHKH JOLUIBHO PO3MISAATH HE JIMIIEC SK IMJICYMKOBUNM aHATITHYHUN
MOKa3HUK, & K €JIEMEHT CUCTEMU MOHITOPUHTY, 110 BIJOOpa)xae MOTOYHY JUHAMIKY
MPOIIeCHOT €()EeKTUBHOCTI Ta CUTHAJI3Y€E TIPO BIIXWICHHS [5].

[Hudposa TpancpopMmaliisi CTBOPIOE MEPETYMOBH ISl MEPEXOY Bl CTATUYHOTO
OLIIHIOBaHHS €(QEeKTUBHOCTI Oi3HEC-MPOIECiB 10 JIWHAMIYHOTO. BukopucTraHHs
1H(popMaIITHUX CUCTEeM yIIPaBJIHHS MMATPUEMCTBOM, TEXHOJIOT1H 300py BUPOOHUUNX
JAHUX Ta IHCTPYMEHTIB Oi3HEC-aHAIITUKUA JO3BOJSIE€ 3/1MCHIOBATH MOHITOPUHT
MPOIIECIB Yy pekuMi peanbHoro vacy. Lle, cBoero deproro, 3abe3nedye MOKIUBICTh
OMEpPAaTUBHOIO  pearyBaHHs Ha  BIAXWJIEHHS, MiABUIIYE  OOIPYHTOBAHICTb
YIPaBIIHCHKUX PIIIEHb 1 cipusiec JOPMYBaHHIO KYJIbTYPH MPOIECHOTO yIpaBIiHHS [4].

BaxiBoro 0COOJUBICTIO OIlIHIOBaHHS €()EKTUBHOCTI Oi3HEC-TIPOIECIB Y
MaIIMHOOYyBaHHI € HEOOX1IHICTh YpaxXyBaHHS PECYPCHUX 1 BAPOOHUYINX OOMEKEHb.
EdexkTuBHICTh MpOIECIB HE MOXE PO3TIIAIATUCS 130JIbOBAHO BiJ] OOMEXKEHb II0JI0
MOTY>KHOCTEH, TPYJIOBUX PECYpCIB, MaTepialliB, MOMUTY Ta PIBHS LU(PPOBOI 3pLIOCTI
nignpuemMcTBa. Came TOMy pe3yJbTaTH OI[IHIOBaHHS JOLUIFHO BUKOPUCTOBYBATH HE
Julie s JAlarHOCTMKA TOTOYHOIO CTaHy, ajie ¥ Ak iHdopmaliiHy 0a3y s
noajbinoi popMatizaliii 3aa4 OnTUMI3aIlii.

OTxe, oriHIOBaHHS €()eKTUBHOCTI O13HEC-TIPOIIECIB MAIIIMHOO Y IIBHUX MIATPUEMCTB
B yMOBax LHU(POBOiI TpaHchopMallii ciil po3rsiIaTH sIKk 0araToBUMIPHUI MPOLIEC, 110
MOEJIHYE TPOICCHUM, aHamTHUHUKA Ta uudpoBuit migxoan. BoHo 3abesneuye
M1ABUILIEHHS IPO30POCTI AISUTBHOCTI, (POPMY€E OCHOBY 7151 OOIPYHTOBAHOI ONTUMI3AIII] Ta
CHpusie TEePexoay A0 OUTBIN 3piioi MoAesl yhpaBiIiHHS HiAnmprueMcTBOM. [lomanbimii
PO3BUTOK IIOT'0 HAMPsIMY MOB’I3aHUM 3 THTETpaIli€lo OIIHIOBaHHS e(DEKTUBHOCTI O13HEC-
nporeciB 'y 1udpoBi MIaTGOpMU YOpaBIIHHSA Ta BUKOPHCTAaHHAM pe3yJIbTaTiB
OLIIHIOBAHHS JJIs1 MITPUMKH CTPATETTYHUX PIIIIEHb B yMOBaX IIU(GPOBOI EKOHOMIKH.
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Annotation

The article examines automated information systems for monitoring the state and
conditions of crop production in Kazakhstan. Digital transformation is considered as a key
factor in improving agricultural efficiency, rational land use, and ensuring food security. The
study analyzes the role of satellite monitoring, geographic information systems, artificial
intelligence, and precision agriculture technologies in modern crop management. Particular
attention is paid to existing challenges related to data quality, infrastructure development,
and human resources. The results demonstrate that the integration of automated monitoring
systems enables a transition to data-driven agricultural management and contributes to the
sustainable development of the agro-industrial complex.
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Introduction

Agriculture in Kazakhstan is a strategically important sector that ensures the
effective use of vast steppe territories and supports the socio-economic development
of rural regions. Due to the country’s extensive land resources, diverse climatic zones,
and significant share of rural population, the agricultural sector plays a key role in
national food security, employment, and regional development. However, in the
context of climate change, increasing water scarcity, soil degradation, and growing
pressure on natural resources, traditional approaches to agricultural management are
becoming increasingly insufficient and economically vulnerable.

These challenges necessitate a transition from extensive and experience-based
farming practices to more sustainable, data-driven management models. As a result,
digital transformation has emerged as a priority direction of state policy and a
significant driver of economic growth. The integration of digital technologies into
agriculture enables more accurate planning, monitoring, and forecasting, which is
essential for ensuring the long-term resilience of the agro-industrial complex.

In recent years, the agro-industrial complex of Kazakhstan has undergone active
digitalization through the implementation of precision agriculture systems, satellite
remote sensing technologies, automation of cultivation and harvesting processes, and
intelligent farm management platforms. These innovations allow agricultural producers to
monitor crop conditions in real time, optimize the use of water, fertilizers, and fuel, and
reduce production risks associated with weather variability and market uncertainty.

Moreover, digital technologies contribute to improved environmental sustainability
by minimizing excessive resource consumption and reducing the negative impact of
agricultural activities on ecosystems. The use of geographic information systems,
unmanned aerial vehicles, and analytical platforms based on big data and artificial
intelligence forms the foundation for modern data-driven agricultural management. Such
an approach not only enhances productivity and cost efficiency but also supports informed
decision-making at both farm and policy levels, creating favorable conditions for the
sustainable development of rural areas and the national economy as a whole.

The purpose of this study is to analyze automated information systems for
monitoring the state and conditions of crop production in Kazakhstan and to assess
their role in the digital transformation of the agro-industrial complex.

The objectives of the study are:

«to examine the role of digital technologies in crop monitoring and land
management;

« to analyze the structure and functions of automated monitoring systems;

«to identify key challenges in the implementation of digital monitoring
technologies;

« to assess prospects for the development of automated information systems in
agriculture.

Research Results and Discussion

The study shows that automated information systems significantly improve the
effectiveness of crop monitoring by providing continuous and objective data on soil
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conditions, crop growth dynamics, and climatic factors. Technologies such as satellite
monitoring, GIS platforms, drones, and NDVI-based analysis enable early detection of
moisture deficits, plant diseases, and land degradation, thereby reducing production
risks and increasing yield stability.

The digital ecosystem of the agro-industrial complex is formed through the
interaction of agricultural producers, digital platforms, state institutions, and market
participants.

This ecosystem ensures the integration of data flows and supports evidence-based
decision-making at different levels of agricultural management.

The impact of digital technologies on agricultural efficiency is reflected in the
growth of productivity, improved resource efficiency, and reduced environmental
pressure. Automated systems allow for precise application of fertilizers and water,
optimization of fuel consumption, and reduction of labor intensity.

A key component of digital transformation is the workflow of automated crop
monitoring systems (Figure 1), which integrates satellite and drone data, big data
processing, analytical models based on artificial intelligence, and decision support
systems. This sequential process enables timely managerial decisions and effective
farm management actions.

Figure 3. Workflow of an Automated Crop Monitoring System

At the same time, the study identifies several constraints limiting the widespread
adoption of automated monitoring systems. These include insufficient data
completeness, weak digital infrastructure in rural areas, limited interoperability of
information systems, and a shortage of qualified specialists in digital agriculture and
geoinformation technologies. Without addressing these challenges, the full potential of
digital transformation cannot be realized.
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Nevertheless, international and national experience confirms that the further
integration of artificial intelligence, machine learning, and unified digital platforms can
significantly enhance forecasting accuracy, risk management, and long-term
sustainability of crop production.

Conclusions

Automated information systems for monitoring the state and conditions of crop
production represent a key instrument in the digital transformation of Kazakhstan’s
agro-industrial complex. Their implementation facilitates the transition to precision
agriculture, intelligent land use, and data-driven management practices, enabling more
accurate planning, continuous monitoring, and timely decision-making at various
levels of agricultural production. By integrating satellite monitoring, geographic
information systems, and analytical platforms, these systems provide objective and
reliable data that improve the efficiency and transparency of agricultural management.

Despite existing challenges related to data quality, infrastructure development,
and human resources, the continued advancement of automated monitoring systems
creates substantial opportunities for the modernization of the agricultural sector. The
incorporation of artificial intelligence and big data analytics enhances predictive
capabilities, improves risk management, and supports the optimization of resource use.
As a result, agricultural productivity can be significantly increased while minimizing
environmental pressure and ensuring the sustainable use of land resources.

Furthermore, the development of automated information systems contributes to
strengthening national food security and increasing the resilience of the agro-industrial
complex to climate and market fluctuations. With appropriate institutional support,
investment in digital infrastructure, and targeted training of qualified specialists, these
technologies can become a long-term foundation for sustainable agricultural
development and the competitiveness of Kazakhstan’s agriculture in the global market.
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The revitalization of investment and innovation activities is a key condition for
the restructuring and modernization of Ukraine's economy at the current stage of
development. Transport, as a basic sector of the national economy, requires stable and
predictable investment resources, which determine its ability to ensure the mobility of
the population, maintain logistical links, and promote economic growth. Growth in
investment, changes in its structure, and improvements in the quality of investment
flows form the basis of economic dynamics, and attracting long-term foreign
investment is a strategic objective of state policy.

The effective operation of railway transport enterprises, as one of the most capital-
intensive sectors, is determined by the level of investment activity, the scale of projects
implemented, and the effectiveness of the investment management mechanism.
Regardless of the form of ownership, the stability of transport enterprises is based on
their ability to generate, accumulate, and rationally allocate investment resources in
accordance with strategic development needs [1].

Sources of investment in the transport sector are characterized by significant
diversification. The main sources include: own funds of enterprises and their structural
units in the form of profits and depreciation allowances; financing from state and local
budgets; resources of extrabudgetary funds; bank loans and financial loans; bond
borrowings; funds from foreign investors; leasing instruments for the renewal of rolling
stock and technical equipment. Budget financing may be provided on a repayable and
non-repayable basis, in the form of subsidies, subventions, tax credits, or partial
compensation of interest on loans.

An important feature of investing in rail transport is the mixed nature of financing,
which involves the participation of the state, private investors, and the use of combined
instruments, including public-private partnerships and venture financing. However,
due to the limited resources of enterprises, the possibilities for full self-financing are
significantly reduced. A significant deterrent is the excessive centralization of financial
flow management in the railway industry. The centralized redistribution of investment
resources reduces the transparency of financial activities, complicates the attraction of
private investors, and leads to uneven provision of structural units. The main
drawbacks of this model are: insufficient financial transparency, weak competition for
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investment resources, discriminatory approaches to the distribution of funds, low
flexibility, and slow adaptation to market conditions [2].

To stimulate investment processes, a set of measures is needed to improve state
guarantee mechanisms, increase state investment in transport infrastructure, develop
structural reforms in the industry, and coordinate the activities of potential investors.
An important direction is to attract venture capital and innovative companies to
implement investment projects aimed at creating promising transport infrastructure
facilities and introducing innovative technologies.

The investment attractiveness of transport companies can be increased by
boosting their capitalization, establishing a stable regulatory framework, improving
their investment rating, and ensuring the profitability of their operations. A transparent
investment climate is a prerequisite for the implementation of long-term projects and
the modernization of rolling stock, infrastructure facilities, and management systems.

Improving the mechanism for managing the investment activities of a transport
enterprise involves optimizing its organizational structure, reducing bureaucracy, and
increasing the maneuverability and flexibility of the investment decision-making
system. This also includes modernizing the institutional component, including:
improving financial and credit mechanisms, stimulating the production of technical
means for transport, developing leasing schemes for rolling stock renewal and
infrastructure modernization.

In the current context of globalization and integration of transport systems, the
issue of modernizing Ukraine's transport infrastructure is becoming particularly
important. The implementation of these processes is complicated by large-scale
military destruction, which has significantly affected the state of road, rail, and logistics
infrastructure. This necessitates the attraction of significant investments for the
restoration and strategic development of the country's transport system [3].

Investment decisions in the transport sector are made taking into account a
number of factors: the availability of national and local funding, regional
characteristics and the financial structure of territories, the results of cost-benefit
analysis, political decisions, infrastructure constraints, and the level of risk of projects.
When financing individual enterprises, their financial condition, the technical level of
production facilities, the effectiveness of planned investment projects, and the
availability of own resources are taken into account.

Financial and credit mechanisms aimed at supporting structural transformations
in the industry, including leasing forms of providing rolling stock and incentives for
the production of modern equipment, are of particular importance in the
implementation of investment policy. The success of the policy of restoring and
developing transport infrastructure largely depends on the ability of enterprises and the
state to ensure stable financing, effective management of investment flows, and the
introduction of modern technologies.

Thus, the formation of an effective mechanism for managing the investment
activities of a transport enterprise requires a comprehensive approach that combines
institutional, financial, organizational, and economic instruments. Such a mechanism
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should ensure flexibility and transparency of investment processes, increase the
efficiency of capital investments, modernize infrastructure, and create conditions for
Ukraine's integration into the global transport space.
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Beryn. JItoacbkuii oprasizm € CKIaHO0 010J0T1YHO0 CHUCTEMOI0, PO3BUTOK SKOT
BiJIOYBA€ETHCS HEPIBHOMIPHO SIK Y YaCOBOMY, TaK 1 B MPOCTOpOBOMY BuMipi. OaHi€rO 3
KITFOYOBHX OCOOJMBOCTEH IHOTO MPOIIECY € TeTEPOXPOHHICTh — HEOJAHOYACHICTH
PO3BUTKY PI3HHUX OpraHiB 1 CHUCTEM Y XOJi OHTOTeHe3y. [ eTepoxXpoHis IryKae
MOCTIOBHICTh, TEMITM Ta TPUBAIICTb MOPGOJOTIYHUX 1 (PYHKIIOHAIIBHUX 3MiH, IO
BIJIOYBaIOTHCSI B OpraHi3mi BiJ €MOpPIOHAIBHOIO Mepioay A0 3puiocTi. BuBUeHHS
reTepOXPOHHOCTI Ma€ BAXKJIMBE 3HAYCHHS JJIS PO3YMIHHS HOPMAaJbHOI'O PO3BUTKY,
TIarHOCTUKHU TATOJIOT1M, a TaKoX JJIsi PO3pOOKH €PEeKTUBHUX MPOPUIAKTUYHUX 1
JmikyBanpHUX ~crparerid  [1,2,3,4]. MikHapoaHi JOCHIKEHHS, TIPOBENCHI 3
BUKOPUCTAHHSIM CY4acHUX METOIB, TAKUX SIK MarHiTHO-pE30HaHCHA CIEKTPOCKOITis,
TeHETUYHHI aHaii3 1 MOPIBHIbHA aHATOMIS, TO3BOJISIIOTH JIETalli3yBaTH YaCOBl paMKH
Ta MEXaHI3MH I'eTePOXPOHHOTO PO3BUTKY OpraHiB 1 cuctemu moaunu [1,2,4]. V miit
poOOTI pPO3rISAAIOTECA OCHOBHI aHATOMO-(1310JI0T1YHI ACHEKTH TIeTEPOXPOHHOCTI
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PO3BUTKY OpPraHiB 1 pI3HUX CUCTEM y MEPIOAN OHTOTEHE3Y, a TAaKOXK iX 3HAYCHHS JJIs
dhopMyBaHHS KIITUHHOTO (DYHKI[IOHATFHOTO KOMIIOHEHTA.

Mera poGoru: MeTomOM JaHOTO AOCHIHKEHHS € aHali3 TeTEePOXPOHHOCTI
PO3BUTKY OPTaHiB 1 CUCTEMH JIIOJIMHU B OHTOTEHE31 3 aHATOMO-(1310JIOTTYHOT TOYKHU
30py Ha OCHOBI CydYaCHHX MDKHAapOJHUX HayKOBUX Jikeped. BusHadeHHs
3aKOHOMIPHOCTEH 1 MEXaHI3MIB TE€TEPOXPOHHOTO PO3BUTKY JO3BOJISIE TIUOIIE
3p0o3yMITH (P131070T14HI Ta MOP(OJIOriyHl 3MiHHM, AKI B1IOYyBalOThCS B OpraHizmi
JIOJIMHU Ha PI3HUX eTarax KUTTS.

Marepianu Tta meroau. TeopeTHyHU aHali3 TPOBEACHO HA OCHOBI OTJISY Ta
CHUHTE3y HayKOBO-METOJWYHOI, MyOMIUCTUYHOI Ta ICTOPUYHOI JIITEPaTypH, a TaKOX
Pe3yIbTaTIB JOCIIIKEHbB, OMYOJIIKOBAaHUX Y MDKHAPOIHUX KypHajiax, 6azax PubMed,
Scopus, Semantic Scholar. VYcwsoro ©0yno inentudikoBano 1000 BusBICHO
peeBaHTHUX MyOJTIKaIliH, TicIs BUaaaeHHs AyOsikaTiB — 482, 3 sskux 34 BiANOBi AN
KpUTEpIsIM  BKIIIOYEHHs, a 10 (iHaibHOro anamizy Oyno BigiOpano 20
HalpeneBaHTHIIINX POOIT.

Pe3yabTaTn TAa 00rOBOPEHHS.

3.1. 'erepoxpoHisa B eMOpiOHATBHOMY Ta HEOHATAJIBLHOMY MEP10/1ax

Y mepiomi  eMOpioreHey Ta  HEOHATaJbHOTO  PO3BUTKY  BHpPa)KeHa
reTePOXPOHHICTh MK (POPMYBAHHSIM PI3HUX OpraHiB 1 cucreMm. Hampukiaz, MO30K i
HEpPBOBA CHCTEMa JIEMOHCTPYIOTh PAaHHIN MOYATOK 1 MIBUJAKI TEMIA PO3BUTKY, IO
MIATBEPIKYETHCA JTaHUMH MarHiTHO-PE30HAHCHOI CIEKTpOcKomii, sika (ikcye
JTUHAMIYHI 3MIHU METabOJIITIB y MO3KOBOMY IO Ta HOBOYTBOpeHOMY [1]. ¥V Toit ke
Yyac KICTKOBa CHUCTEMa, M'A3M Ta IMyHHA CHCTEMa 3HAYHO 3HWXKYIOThCS MI3HIIIE, 110
3abe3rneuye aganTalliio 10 Mo3ayTpooHOro KuTTs [1,2].

3.2. JIUTUHCTBO Ta MIJUTITKOBUH BIK: aCHHXPOHIS POCTY Ta JI03piBaHHS

VY nurauomy Ta MIJJIITKOBOMY Billl T€TEPOXPOHHICTh MPOSBISETHCA B PI3HUX
TEMIIaX POCTYy CKeJleTa, M'S31B, €HJOKPHHHOI Ta IMyHHOI cucTeMm. Hampukian,
dbopMyBaHHS BUTHUHIB XpeOTa, 3MIIHEHHS M S31B 1 PO3BUTOK M’SI30BOI'O0 KOPCETY
PO3BHUBAIOTHCS, a PI3HI TPYIH M’ 531B PO3BUBAIOTHCSA HeogHoudacHO [2,3]. EHmokpuHHa
CUCTEMA, 30KpeMa TUMYC, BiJI3HAYA€ 1HBOJIIOIIIIO BJKE B MOJIO/IIIOMY IIKUIBHOMY BIiIli,
TOJI1 SIK CTATEB1 3aJ1031 aKTUBI3YIOThCS JIMIIIE B MIJJIITKOBOMY TepioJi [2,3,4].

3.3. FOHaupkuii Ta JOPOCIUi NEPI0In: 3aBEPIICHHS T€TEPOXPOHHOTO PO3BUTKY

VY 10HalbKOMY Billl 3aBEPIIYETHCS PUCT 1 MOpPoJoriuHe GopMyBaHHS OpraHizMy
1 cucremMu, mpoTe (QyHKLIOHAIbHA 3PUTICTh JOCITaeThCcsl HeonHouacHo. Hampukian,
IMyHHa CcHCTEeMa J03piBa€ paHilie, HIX KICTKOBA TKaHWHA JIOCATAE MAKCHUMAaJIbHOI
IIIJIBHOCTI, a IMyHHA CHUCTEMAa MPOJOBXKYE aJanTallilo O HOBUX aHTUTC€HHUX BILIMBIB
[2,3,4]. MochimKkeHHs MOKa3yoTh, 110 HaBITh y JOPOCIOMY BiIli 30€piratoThCs MeBHI
reTepOXpOHHI MPOLIECH, 30KpEMa B HEPBOBIM Ta eHJOKpUHHIN cuctemMax [1,4].

3.4. 'eneTnyHi Ta eMireHETUYH1 MEXaH13MH IeTEPOXPOHIi

['eTepoXpOHHICT, PO3BUTKY OpraHiB 1 CHUCTEMH MOTIPIIMIIACS CKJIATHOIO
B3a€MO/II€0 TEHETUYHUX, EMIM€HETUYHMX 1 30BHIIIHIX (pakTOpiB. ['€eHETHUUHI TporpamMu
PEryJIIOI0Th MOCTIOBHICTh aKTHBAIIll T€HIB, BIIMOBIIHUX 3a AUdEpPEHITIaIlito Ta pUcCT
TKaHWHHU, a CMITeHETUYH1 MEXaH13MHU 3a0e3MeUyI0Th aJIalTaIli0 10 YMOB CEpEIOBUIIA
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[4]. Ilopy1ieHHs TeTepOXpOHii MOXKE MPU3BECTH JI0 PO3BUTKY BPOKEHUX aHOMATIi Ta
byHKL1OHATBHUX po3nafiB [1,4].

['eTepoXpoHHICTH PO3BUTKY OpPraHiB 1 CHCTEM € (HyHIAMEHTAIBHOIO BIIACTUBICTIO
OHTOTrEHE3y JIIOJUHU, IO 3a0e3Meyye ONTUMaJIbHY MOCIHIIOBHICTh (POPMYBaHHS Ta
¢dbyskionyBanus ¢pyHkiii. CydacHi JOCTIIKEHHS MIATBEPAXKYIOTh, 1[0 TETEPOXPOHIs
€ YHIBEpCaJIbHUM MEXaHI3MOM, SIKHH JI03BOJISIE IaNTyBaTHCS JI0 3MIH CEpEeOBHIIA Ta
3abe3rneuye CTIMKICTh 0 MaTtojoriyHux BuBiB [1,2,3,4]. BonHowac, mopyuieHHs
reTepOXpOHIi MOKe OyTH MPUUMHOIO PO3BUTKY BPOKEHUX CYJIMH, 3aTPUMKH POCTY,
€HAOKPUHHHUX 1 IMYHHMX JTUC(QYHKIIM. BUBUEHHS T€HETUYHMX Ta EMIr€HETUYHUX
MEXaHi3MiB TeTepOXPOHii BIAKPUBAE HOBI MOXKJIMBOCTI JJISl PAHHBOI JIarHOCTUKHU Ta
pod1IaKTUKHN 3aXBOPIOBAHb, IMOB'I3aHUX 13 TOPYIIEHHSIM TEMITIB PO3BUTKY OPTaHiB 1
cucrteMm [4]. BaxinBUM HampsMKOM € MOJAbIIE JOCHIIKEHHS! BIUIMBY 30BHIIIHIX
bakTopiB (XxapuyBaHHS, CTPEC, €KOJIOTisSI) Ha TETEPOXPOHIIO PO3BUTKY.

BucHoBkH. ['€TEepOXpOHHICTH PO3BUTKY OpraHiB 1 CHUCTEM € KIIOYOBUM
MeXaHI3MOM (OpMyBaHHS KIITUHHOTO (DYHKIIIOHAIILHOTO OpraHi3My JIoauHu. BoHa
3abe3neuye ONTHMAJIbHY TOCHIIOBHICTE MopdoreHesy, aganTaiio 10 3MiH
CepeIOBHINLA Ta CTIMKICTh JO0 MaTOJIOTIYHUX BIUIMBIB. binbllle BUBUEHHS reTepOXpOHIi
Ma€ BaXJIMBE 3HAYCHHS IS MEIWIMUHM, OI0JIOTii PO3BUTKY Ta MPOQPUIAKTUKH
3aXBOpIOBaHb. lloganbiii AOCHIKEHHS MaloTh OYTH CHPSIMOBAHI Ha JieTali3alliio
MEXaHI3MIB TeTEePOXpPOHii, BUBUEHHS BIUIMBY 30BHIIMIHIX (DaKTOpPIB Ta PO3POOKY
1HMBIAYyali30BaHUX MIAXOIB 0 MPOQIIAKTUKUA U JIIKYBAaHHS MOPYIIEHb PO3BUTKY.
VY3aranbHIOI4H, TeTePOXPOHHICTh PO3BUTKY OpPraHiB 1 cucTeMa € (hyHIaMeHTaIbHUM
MPUHIIUIIOM OHTOT'€HE3Y JIIOJIMHU, 0 PO3YMIE SIK HOPMAJIbHUM PO3BUTOK, TAK 1 PU3UKH
BUHUKHEHHS MaTOJIOT1M.
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POJIb JAK/STAT CUCTEMMU Y TATOI'EHE3I
AYTOIMYHHOI'O 'EHATUTY, CUCTEMHOI'O
YEPBOHOI'O BOBUAKA TA PEBMATOITHOI'O

APTPUTY

I'peuxka Oabra

3100yBayka BUIOT OCBITH

BiBcsinauk Bosiogumup

KaHJ. M€JI. HayK, JOLECHT

BykoBHHCBHKHMIA Iep>KaBHUN MEMYHUN YHIBEPCUTET, Y KpaiHa

AHoTamnisi: y crtarti posrisgaerbest poib JAK/STAT cuctemu y matoreHesi
ayTOIMyHHUX 3aXBOPIOBaHb, 30KpeMa ayTOIMYHHOT'O Te€MaTUTy, CHCTEMHOIO
YepBOHOT'O BOBUAKa Ta PEBMATOITHOTO apTPUTY.

KirouoBi cjioBa: ayToiIMyHHUM TenmaTtuT, CHUCTEMHHMM YEpBOHUNA BOBYAK,
peBMaroignuit aptput, JAK/STAT cucrema.

BBenennsi. Ilatorenes ayToiIMyHHMX 3aXBOPIOBaHb, TAaKUX SIK CHCTEMHUH
yepBoHuii BoBuak (CUB), peBmaTtoinuuii aptput (PA) Ta ayroimynnuii renatut (All)
CKJIAIHUN Ta HEIOCTAaTHRO BUBYEHUH, IO 3YMOBIIOE CKJIQJHICTh I1X JIIKyBaHHS.
BaxxnuBy naHky B matoreHesi Janux 3axBoproBanb Bifirpae JAK/STAT cucrema, o
PETYIIOE YTBOPEHHS MPOo3amnajbHUX IUTOKIHIB Ta peatizallito IMyHHOT BiIOBIII.

Meta pocaimxennsi: BuszHauutu poiib JAK/STAT cucremu y maroreHesi
CHUCTEMHOTO YEPBOHOT'O BOBYAKA, PEBMATOITHOTO apTPUTY Ta ayTOIMYHHOTO IeMaTUTYy.

Marepian i Meroau aociaimkeHHs. Y poOOTI HaBeICHHWH aHANI3 JITEpPaTypu
o0 JAK/STAT cucremu Ta ii BIUIMBY Ha PO3BUTOK CHCTEMHOI'O YEPBOHOT'O BOBYAKa,
PEBMATOITHOTO ApTPUTY Ta AyTOIMYHHOTO TEAaTHTY.

Pe3yabTaTél jgociigzkeHHss i oOroBopeHHsi. SIHyc-KiHa3W 3a JIOIOMOTOIO
JAK/STAT cuctemu 0epyTh y4acTh y nepejadi CUrHajiB 13 UMTOKIHOBUX PELENTOPIB.
[Ticns aktuBanii muTokiHOBUX pernentopiB STAT 3B’SA3yH0ThCS 3 aKTUBHUMHU
dbochopunroBanumu penentopamu IL-6 no IL-6Ra/gp130, micns goro miagaroThCs
dochopumtoBannto 3a ydacti JAK. STAT tpancnopTyeThest 70 siipa, 3B SI3yETHCS 3
JHK, nacmigkom doro € aktuBailisg TpaHckpumiii reHiB. Jlo ckmamy JAK/STAT
CUCTEMH MOXYTh BXOJUTH sHYycC-KiHa3u 4oTupbox kiaciB: JAKI, JAK2, JAK3 Ta
TYK2.

OcHoBuumu Mmepiatopamu 3amnaneHHs npu All, CUB ta PA € inTepreiikinu
pi3HHX KJaciB, ¢akTtop Hekpo3y nyxiuH o (OHII-a). B ix yrBOpeHH1 3HaYHY POJb
Bimirpae JAK/STAT cucrema.

JAK1 3B’s3yerbest 3 pernentopamu g0 [JI-2 (ctumymroe mpodmidepartito i
mudepenmiamnito T-miMmdouutie Ta yTBOopeHHs HuMHU JiMdokiHiB, B-mimdonuris,
YTBOPEHHSI IMyHOTJIOOYJIHIB; MIJIBUIILY€ aKTUBHICTh HaTypalbHUX KiuIepiB, T-Kiiepis,
€03uHO(IIB, MOHOIUTIB, TpoMOoruTiB), IJI-4 (akTBye mpomideparito B-
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JTiMGOIUTIB, MiIBUIIYE IIUTOTOKCUYHICTH Makpodaris), [JI-7 (3abe3nedye mpoayKiito
T-nimpouuTiB Ta iX aHTUreHHE3anexHy mnpodideparnito Ha nepudepii), 1JI-9
(ayroxkpunHO cTuMyIroe nipoiidepariro T-xenmnepiB apyroro tumny (Th2), mo 6epyTsh
y4acTh y (hOpMyBaHHI TYMOpaIbHO1 IMyHHOI BianoBiai), [JI-15 (pery:noe akTuBaiiito 1
npodidepartito T-miMboruTiB Ta HATYpaTbHUX KIJIEPIB; aKTUBYE MUTOTOKCUYHY JIiO
HaTypaJlbHUX KUIEpIB 1 MOHOIUTIB, IO BKa3y€ Ha MNPOTUMYXJIUHHY Ait0), [JI-21
(ctumyintoe  mpodiideparlito  KITHH-TONEPEAHUKIB  JTIMPOIUTIB 1 Makpodarin),
iHTepdepony o/p, y-intepdepony, LJI-10, IJI-6, IJI-11. Axtusaris JAK1 npuzBoautsb
710 CTUMYJISILIIT CUHTE3Y OUIKIB rocTpoi a3y 3anajieHHs, akTUBallii IMyHHO1 BIIOBIAI.

JAK2 wmoxe ¢ocdopuntoBatucs penentopamu gpl30 Ta IUTOKIHOBUMH
peuentopamu Il Tumy. 3abe3meuye mnepenady CUTHAIIB dYepe3 TOPMOHOIOI0HI
peuenrtopu Ta penentopu LJI-3. Peryimtoe remonoetTuuny (QpyHKIIO.

JAK3 Gepe yuacTp B nepeadi CUTHAJIB 3 PELENTOPIB, K1 MAlOTh CHUIBHUHN -
nanmror (UJI-2, Ul-4, UI-7, UI-9, UI-15, UI-21). 3a6e3neuye mnpomidepalliro Ta
nudepenttitopanis T- 1 B-nmimdonwuris.

TYK2 3B’s3yerbes 3 pernentopamu go [JI-12, 1JI-23, 1JI-10, IFNa Ta IFN.
[Topymenns ¢yukmionyBanas TYK?2 mpu3BoauTh 10 TEPBUHHOTO IMyHOAEC(IITUTY.

BucnoBku.  Po3risHyTi  ayTOIMyHHI  3aXBOPIOBaHHS  MPOSBISIOTHCS
MOPYIICHHSIMHU PETyJIsii PyHKIIT IMyHHOI CUCTEMH, a caMe: HaIMIPHOIO aKTUBAIIIEI0
T-xniTuH, TINEPIPOAYKITIEIO ayTOAHTUTLI T4 BUBUTLHEHHSM MTPO3aNalbHUX ITUTOKIHIB.
BaxnuBy ponb B peanizaimii narorenesy Bimirpae JAK/STAT cucrema, sika 3a
gonomororo  JAKI, JAK2, JAK3 Tta TYK2 axtuBye mpomidepaniro Ta
mudepeniitopanusa T- 1 B-nmimdonuTiB, BUAUICHHS 1HTEpCHKiHIB, iHTepdepony o/f,
(®HII-0) Ta 1HIIKUX MEIIaTOPiB 3aMaaeHHs.
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KOMOPBIJITHICTD ENLJIEICII TA MIOPYIIEHb CHY -
CHIJIBHI MATO®I3IOJOI'TYHI MEXAHI3ZMMH 1
TEPAIIIA

JlitroBuenko Tersina AHaTos1iiBHA

1. M. H., mpodecop

3aBanbHa Ouiena IlaBiiBHa

K. M.H., JOLEHT

®aopiksan Bapranym ApmasipiBHa

K. M.H., JIOUEHT

Kadenpa neBposorii Ta AuTA490i HEBPOJIOTIi
JIutoBuenko Bikrop OsiekciiioBu4

1. M. H., mpodecop

Kadenpa ekcTpeHoi Ta HEBIIKIAHOI METHIHOL
JOTIOMOT'H, OPTOIE1i, TPABMATOJIOTIi Ta MPOTE3yBaHHS
XapKiBCbKHUI HAIlIOHATBHUIM MEIUYHUN YHIBEPCUTET, Y KpaiHa

[Ile 3 nmaBHIX YaciB TpeKd BU3HABAIM 3B'SI30K MK CHOM Ta EMNUICICIEI.
ApicTtoTenb BBakaB, IO 3MIHEHI CTaHM CBIJIOMOCTI, Takl sIK COH a0o Hamaau,
nepeadavyaroTh JUCOIIALI0 Ayl Bif T4, IO JO3BOJISIE MPOPOKYBAaTH MalOYTHE.
Jlume nanpukinii 1800-x pokiB ['ayepc Bu3HaB, mo npubnu3no 20% malieHTiB 3
EMUIETICIEI0 MAalOTh HaNa Iy BUKIIOUHO YBI CHI. [lopylieHHs CHY 3ycTpiyatoThes BIIBiU1
YacTille y JIIoJeH 3 eMUIeTICIE0 HOplBHSIHO 31 310POBUMH JTIOBMH, 1, 32 OIlIHKaMH,
NpUOJIM3HO TPETUHA XBOPUX HA EMIJICTICII0 MOBIJOMIILE TIPO PO3JIaau CHY: O€3COHHS,
HaJMIpHY JIEHY COHJIUBICTb, allHOE CHY Ta CUHJPOM HECIOKIMHUX HIr [4, 8].

3B'SI30K MK CHOM Ta CIICTICIEI0 € CKIAQIHUM Ta JBOHAIIPABICHHM. 3 OJIHOTO
00Ky, MiKHamaaHi eniaenTugOpMHI pO3pAId Ta HANaAX MOXKYTh aKTUBYBATUCA Mij
Yyac MOBUIBHUX (a3 CHY a 3 1HIIOTO0, HAMMaau MOXYTh MOPYIIyBaTH apXiTEKTypy CHY,
3MEHIIyIoun Ta nepemkompkatoun REM-¢da3i cHy, 3MeHIyI0ud 3arajibHUN 4ac CHY,
3HIKYIOUM €(PEKTUBHICTh CHY Ta 30UIbIIYIOYM (PparMEHTalll0 CHY, JaTEeHTHICTh CHY,
3MIHM CTafiil cHy Ta mpoOymxkeHHs [1, 4]. Kpim Toro, aenpuBaiiisi CHy € TpUrepom
HamaaiB, 1 1€ MOXKe MPHU3BECTH JO0 HEraTWBHOTO MOPOYHOTO KOJa JJs XBOPUX HA
eninernciro [2, 3].

Eninernicisi cHy moxke craHoButd 3—45% BUNAIKIB, 3aJIe)KHO BiJI TOTO, K il
BU3Hau4aoTh. Hanaau, o BUHUKAOTh a00 BUKIIIOYHO 31 CHY, a00 moHaiimMenIe 90%
31 CHY, TpaIuIAOThes y 7,5-45% maitieHTiB 3 enuiencieto. Taki Hanaau MaroTh Maiixe
80% BOrHMILIEBUI TOYATOK. PU3MK BUHMKHEHHS Haa 1B IMi/1 Yac HEeCIIaHHs IPUCYTHIN
HaBITh IIPH «YHCTIH COHHIN emiyerncii» 1 craHoBUTh 13% mpotsrom 6 pokiB 1 30,9%
npotsarom 10 pokiB. IlpenukropamMu TpOPUBHUX HamMaAiB MPOTATOM JIHA € BiJMIHA
Teparmii, TMmoJyiTepamisi Ta BUCOKE CyJAOMHE HaBaHTakeHHA. Konu meprimii Haman
BUHUKAE T1J] Yac CHY, ICHY€ BHUIIUA PU3UK PEUUIUBY MPOTITOM MEPIIMX 2 POKIB
CHOCTEPEKEHHS, [0 CBIIYUTH PO NOMIOHUMN MIJBUILIEHUN PU3UK, K SKOU Yy Malli€eHTa
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Oyna momepenHss CUMITOMAaTHYHA TATOJOTisE MO3KYy Ha Bidyamizamii  abo
enuentudgopmua anomaiis Ha EEI. TakuMm mairieHTamMm Mo)ke OyTH PEKOMEH]I0BaHE
npusHauenHs [THIT (mporuHamamoBux npenapariB) HaBITH MICHS MEPIIOTrO HAmanty,
BpPaxOBYIOUM BUIIMNA pU3UK peruauBy. COH Mae 3HAYHWI BIUIMB HA EMUIENCIIO -
NREM-con cnpusie, a REM-con npurHidye eniienTHYHY aKTHBHICTH. [301b0BaHi
MOBLUIBHI XBHJII BUCOKOI aMIUTITYJIM € OCHOBHUM PYIIIEM MIKHAMAIHOI €MUICITUYHOT
aktuBHOcTl mig yac NREM-cHy, mo oOymoBieHo rinepcunxponizamiero EEI" Ta
HAsSBHICTIO 01CTa01ILHOTO CTaHy, TUTIOBOTO JIJIS TOBUTHHUX KOJIMBaHb. Da3a MIBUIKOTO
cHy (REM-coH) mae cynpecuBHUI BIUIMB Ha MIKHAIAHY €MUICNTUYHY aKTUBHICTD,
OpUYOMY HAWOUIBIIMIT TajdbMIBHUN €(eKT CHocTepiraeTbCsi miag dYac (a3zHoro
HIBUJKOTO CHY, Ae necunxponizaiis EEI" makcumaneHa. EnientuyHa akTUBHICTD, a
TakoX (pi310y10r14H1, mapadizionoriyHl Ta MaTroJOriyHl PyXoBi NMOAll MalOTh CHUIbHY
pUCY SIBUII, aKTUBOBAaHUX MpoOy/keHHsM. [lenpuBailis cHy (IIpH TeHepasi30oBiHIM
enuiencii) Mo)ke€ MPOBOKYBaTHM HamaAu Ta 30UIbIIye WMOBIPHICTb BHUSBIICHHS
cnenudiuanx emutentugopMHux aHomanid |y crangaptHii  EEI, ockinbku
30yUIUBICTh KOPU T'OJIOBHOTO MO3KY 3pocTae 3 yacoMm HecnaHHsA. [Ipu QokanbHiit
MEANKAaMEHTO3HO-PE3UCTEHTHIN emiyerncii 301IbIIeHHs TPUBAJIOCTI CHY Ha 1,6 TOIUHH
MOK€ 3HU3UTH PU3UK BUHUKHEHHS HamaaiB Ha 27% mpoTarom HacTymHux 48 roauH
[4, 6].

3 iHImoro 0OKy BiIOMUH CYTTEBUM BIUIMB €Miyercii Ha coH. Brums eminencii Ha
COH MOXX€ OyTH TMOB'A3aHUM 3: €IUHUM MaTO(Di310JIOTIYHUM MEXaHI3MOM, IO
BUKIIMKAIOTH EMJIETICIIO 1 MOPYIIEHHS CHY, BILIMBOM EMIJICNTHYHUX HANa 1B, BILTABOM
MPOTUHAIIAJIOBOI Teparrii, koMOiHaIieo 1ux (akropiB. BimoMo, 1o y maiieHTiB 3
ENUIETCIEID  CIOCTEPIraeThCsd 30UIBIIEHHS JIATEHTHOCTI IMOYaTKy 3aCHHAaHHS,
30UTBIIIEHHS Yacy MPOOY/KEHb MMICIs MOYaTKY 3aCHHAHHS, MIBUIIICHY HECTAOUTbHICTD
cTaaiil cHy, 30utbeHHs ctaaiil N1 ta N2 NREM-cHy (moBepXHEBUI COH), 3HUKEHHS
IIUTPHOCTI BepeTeH cHy Ta 3MmeHmeHHs REM-cay. Bimomo, mo mnpormHamamosi
npenapatu (ITHIT) Takosk MOXKyTh BIUTUBATH Ha SKICTh CHY Ta apXITEKTypy CHY: JEsKi
[THII, 36inparytors NREM Ta 3menmytors REM; inmni [THIT 3MeHIytoTh 1aTeHTHICTS
Ta edektuBHICTh cHy; a psaa [THIT Ttakox Moke BUKIMKATH JIEHHY COHJIMBICTH abo
o6ezconnst [3, 5, 6, 7]. HaaBHi pmaHi, 1o eciikap0OasemiHy aierar, Jlakocamif 1
nepaMIiaHes MOKpallyloTh abo HE BIUIMBAIOTh HA COH, MepamIlaHesl MOB'SI3aHUM 13
HU3BKOIO YacTOTOIO OE3COHHS, a Jakocamil — 3 HHU3bKOI YacTOTOK JIEHHOI
COHJIMBOCTI, KJIOHa3emnaM, ¢endamar, JIaMOTPHIKUAH, OKCKapOa3zeriH, ¢peHodapoiTan
MOTIPIIYIOTh 200 HE BIUIMBaIOTh Ha COH. JlaHl IOJI0 BaJbIIPOEBOI KHCIOTH
HEOJHO3HAYHI, a KaHaOimion 1 kKapOamaszemiH HE BIUIMBaIM Ha COH. HasBHi
JTOCIIKEHHSI  CBiYaTh, M0 Tepallis JIEBETHUPAIETAMOM MOXE MOKPAIIUTH
e(eKTUBHICTb CHY [6, 7].

TakuM 4MHOM, COH Ta eMUIENCis TICHO MOB'S3aHi, MPUUOMY MEBHI CTalii CHY
3a0€31e4yI0Th MIepCUHXPOHHUN CTaH, IO CpHsie po3BUTKY enientudopmuux EEI
MOPYUIEHb, & TAKOXK PO3BUTKY HamaiB. JlesKi eniyerncii NoB's3aHi 31 CHOM, 0COOJIUBO
B IMTUHCTBI. Erminerncis y 10pocianx akTUBYETHCS K CHOM, TaK 1 HOTO JIEMPUBALII€IO.
[aTepikTanbHa enuienTu(opMHa aKTUBHICTh OCOOJIMBO MIJCUIIOETHCS M1 Yac CTaHy
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N3 cny, a NREM-con aktuBye, Tofi sk REM-coH, sik mpaBuiio, 3MeHIITye BUHUKHEHHS
HalaJiB Ta IHTEPIKTAIbHUX enuientudopmuux po3psais. [IHII 3nauno BriiMBaroTh Ha
TPUBATICTh Ta SKICTh CHY, NpemaparoM BHOOPY Yy XBOpPHX 3 EIUICTCIEI0 Ta
KOMOPOI1THUMH MOPYIIEHHSIMHA CHY MOK€ CTaTH JIEBETUpAIlETaM.
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TEXHOJIOI'TA PEMOHTY TA CIHHOPAKEHHSA
KOPITYCIB PI' -5

Cvupnos Ouier

K.T.H., CT. BUKJIaJlay

Hlyabxkenko Mukurta

MaricTp

Kadenpa npoTuMiHHOT TISUTBHOCTI Ta CHEIIATBHOI MATOTOBKH,
HarmionansHu#i yHIBEpCUTET MUBLILHOTO 3aXUCTy YKpaiau, YKpaiHa

AKTyanpHICTh JIOCHIIPKEHb 3yMOBJIEHA Yy 3HauHMX norpedax 30poitHux Cun
VYkpainu, 0co0IuBO Mij Yac BiftHU, 3a0€3MeUeHHs PyYHUMH OCKOJIKOBUMH IpaHaTaMU
PT'1-5, BUpOOHHUIITBO SIKMX HE CTBOPEHO. 3apa3 BUKOPUCTOBYIOTHCS CTapi 3arac, ajie
MIIIPUEMCTBA XIMIYHOT TMPOMHCIIOBOCTI TMOYaJd BUPOOHUIITBO €JIEMEHTIB 00€-
MPUNAciB, K1 TO3BOJSIOTH iX OHOBJIIOBATH 32 PAXYHOK Iepe3apsKaHHs BUOYXOBUX
PEUOBUH Ta CIELIaTbHUX CyMiIIeH.

3 MeTOI0 BIPOBAXKCHHSI 1HHOBALIMHUX TEXHOJOTIH PEMOHTY OOEMpPHUIIACIB
MOTPIOHO PO3POOUTH MEBHUM HAOIP 1 MOCIIIOBHICTh OMEpaliil 3 peMOHTY TEXHIYHO
HEMPUAATHUX PYYHUX TpaHaT Ta CIOPSAKEHHS OHOBJICHHMX KopmyciB. Lle 103BoMHTH
CYTT€BO KOMIIEHCYBAaTH BUTPATH Ha PEMOHT OO€EMPUIIACIB 32 PaXyHOK 3MIHH iX SIKICHUX
BJIACTHBOCTEH 3 ypaxXyBaHHs Cy4aCHHUX MOTPeO BiiICHKOBO-ITPOMHUCIOBOTO KOMILIEKCY
1, OJTHOYACHO, 3/IIMCHIOBATH 1JICHTH(IKAIlII0O Ta aHaII3 PU3UKIB MPOLIECY PEMOHTY, 3
MOAAJIBIIUM IPUIHATTAM PILIEHb PO KOPUTYyBaIbHI Ta 3aI001KH1 1i, COPSIMOBaH1 Ha
MIHIMI3aI[1}0 PU3UKOBHUX MO111, 3HUKEHHS KIMOBIPHOCTI BAHUKHEHHSI HECITPUSATIMBOTO
pe3ynbTaTy, MIHIMI3Al[ll0 HEraTUBHUX HACIIJIKIB 1 MOKIIMBUX BTpaT. B xo/1 nmomyky
IUISIXIB PO3B’S3aHHS MOCTABJIICHOTO HAYKOBOTO 3aBJIaHHS BH3HAYCHHWH MMIAXIJ, IO
I'PYHTYETHCSI HA PEMOHTI PYYHUX HACTYNaJbHUX OCKOJIKOBUX rpanat PT'JI-5.

3arajibHi BUMOTH /10 PEMOHTHOI JOKYMeHTauil

PemoHTHa nOKyMeHTallis, a caMe KOHCTPYKTOPCHbKI PEMOHTHI Ta TEXHOJOTIYH1
PEMOHTHI IOKYMEHTHU MOBUHHI Bianosinatu Bumoram JICTVY [2, 3].

PemoHTHa moKyMeHTallisl Ta BU3HAYEHI B HiM MpaBWiia 1 MOPSAOK MPOBEACHHS
TEXHOJIOTIYHUX 1 KOHTPOJBHUX POOIT MOBUHHI BiAIOBIAaTH «KEpiBHUIITBY 3 PEMOHTY
6oempunacisy [3, 5].

[Ipononyethest TexHosoris pemonty PI'J[-5 3 3akiHUeHMMH TapaHTIHHUMHU
TepMiHaMu 30epiraHHsl.

Bupo6nunteo noBux PI'JI-5 myxke 3arpaTHe, TOMY JOIIBHO OpraHi3yBaTH Ta
Hajarogut peMoHT PI'JI-5 3 3akinuenumu ['T3, mo 3abe3neunts notpedu 3C
VYkpainu (puc. 1).
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Pucynok 1. Bynoa py4noi ockonkoBoi rpaHatu aucraniiitaoi nii PU -5 (57-I-717): 1 —
po3pusHuii 3apsaa (T = 0,110 kr); 2 — kopnyc; 3 — KoBNaK; 4 — BKJIaUII KOBIaka; 5 — TpyOka
JUTSE 3amauty; 6 — mamkeTa; 7 — 3aman Y3PI'M-2; 8 — minon; 9 — BKIaAUII TII0OHY

Pemont pyunux rpanar PI'JI-5 (puc. 1) npencrasisie co0010 Mpoiiec mociiIoBHOTO
BukoHaHHs onepariii: Neo 1. IMogaua simukiB 13 kopnycamu PI'JI-5 3 aBToMo06uIIO 110
nexy; Ne 2. BumaneHHsi CTOMOPHUX BWJIOK, BIIKPUBAHHS 3aMKIB Ta KPHIIKH SIIIUKA.
Bunanenns BepxHiX BKJIaauIIiB Ta mapadiHoBaHoro mnarepy. BumaneHHs KopmyciB
PI'JI-5 3 smuka; Ne 3. KoHTposnp sIMKIB Ha MOBHOTY BMiIydeHHs kopmyciB PI'/I-5,
BKJIQJ[aHHsI BKJIAIUIIIB 1 TapadiHOBAHOTO Marnepy, 3aKpUBaHHS MOPOKHIX SIIUKIB; No 4.
[TigroroBka kopmycis PI'J[-5 10 peMOHTY: KOHTpOJIb Ha O€3MeKy; BU3HAUEHHS KOPITYCIB
rpaHaT Ha MPUAATHICTH A0 peMOHTY; Ne 5. BunaneHHs 13 30BHIIIHBOI Ta BHYTPIITHBOT
noBepxoHb kopiyciB PI'JI-5 3anmobixkHoro Mactuia i 3a0pyaHeHsb Ha Mamuai ABP-CA
abo ypyuny; Ne 6. Pemont rHi3ga min 3aman kopmyciB PI'JI-5. MetuukyBaHHs
pi3bOsieHHs rHi3na min 3anam; Ne 7. IlepeBipka BUMIPIOBaJIbHUMH 1HCTPYMEHTaMU
kopryciB PI'JI-5, micist 4uieHHs 1 MpoTUpaHHA iX MOBEpXOHb; No 8. 3HeKHpEeHHs
noBepxHi Ta GpapOyBanns kopryciB PI'/[-5 emammio; Ne 9. Cyiika jakoBaHUX KOPITYCiB
PI'/I-5 y kamepi abo enekrponeui; Ne 10. 3a A0MOMOror0 yCTaHOBKH IPOBECTH
cniopsikenHs kopiyciB PI'JI-5 BuOyxoBoto pedoBunoro — THT. Po6oty BukoHyBatu y
OponekaOini; Ne 11. 3BaxxyBanHsa Ta MapkyBaHHs kopryciB PI'JI-5; Ne 12,
[nctpymentansanii  kKoHTponb kopmyciB  PI'J[-5. Koutpomb pi3pOnieHHS THi3AA
npoBoautu Ha Bepcrari KY-006 (KVY-009) 3 ronoskoro KO-005 a6o ypyuny; Ne 13.
[lepen mnakyBanHsMm PI'JI-5, kokHy TrpaHary oOEpHYTH MalnepoM IPOCOYEHUM
napadiHOM Ta BCTaBUTH y BIAMOBIIHMMN ocepenok; Ne 14. Komrekraliis 3anajiamMu Ta
nakyBaHHs PI'J[-5 o1HaKoBO1 KUIBKOCTI y CIpaBHE 3aKyMOPIOBAHHS: 3aKpPUBaHHS,
ioMOyBaHHsI Ta MapKyBaHHs 3aKynopioBanHs; Ne 15. Konrpons nakysanns PI'/I-5 ta
3amaiiB y siukax. Bugaga PI'J[-5 y mratHOMY 3aKyInoOprOBaHHi 3 1EXY.

BucnoBku. [1ig yac peMOHTY pyYHHX T'paHaT MOBHUHHI OYTH JOCSATHYTI HACTYITHI
1wl 3a06e3neunty niapo3niu 3C Ykpainu PI'JI-5; ckopoTuTu BuTpatu Ha 30epiranHs
1 PEMOHT py4YHHUX TpaHaT; 3a0€3MeYUTH MaKCUMajlbHy €KOHOMIYHY €(EKTHBHICTB;
30epertT BUCOKOKBaJi(piKOBaHI KaJpu 1 BUPOOHHMUI MOTY>KHOCTI 31 CHOPSKEHHS 1
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PEMOHTY OO€IpPUTIACIB 3 YpaxXyBaHHSAM IEPEBECHHS MIAMPUEMCTB Y MEPCIIEKTUBI Ha
Cy4YacHi TEXHOJIOT'i.

Crnncok BUKOPUCTAHUX JIKepeJ
1. VYrumzaiis Ta 3HUIIEHHS BUOyXOHEOE3MEeUHUX MpeaMeTIB: HaBy. nocid. Tom 3.
Opranizanisa yTui3amii Ta 3HAIIEHHS pakeT 1 OoempuIaciB Ha apceHanax, 6asax Ta
ckaagax / O.M. Cmupnos, B.B. bap6amun, 1.O. Tonkynos. X.: HYI[3Y, ®OII ITanos
AM., 2018 p. 416 c.;
2. JCTY B 15.601:2023 Cuctema kepyBaHHS KUTTEBUM ITUKIOM O30pOEHHS Ta
BIICbKOBOT TeXHIKUM. PeMoHTHI aokymeHntu. [IpaBuna po3pobiienHs. [YuHHMIA Bijg
2023-12-01]. Kuis. 2023. 67 c.;
3. JACTY B 15.306:2021. Cuctema KkepyBaHHS >KUTTEBUM ITUKJIOM O30pOEHHS Ta
BIMCHKOBOI TeXHIKU. 3000B’s13aHHs rapantiiiHi. OCHOBHI MoJioKeHHS. [UUHHUHN BiJ
2022-09-01]. Kuis, 2022. 21 c.;
4. JCTY B 15.501:2021. Cucrema kepyBaHHS KUTTEBUM ILMKIOM O30pO€HHS Ta
BIICHKOBOT TeXHIKU. J[OKyMEHTH eKkciulyaTalliiHi i peMOHTHI Ha O30pO€HHS Ta
BIMCHKOBY TEXHIKY. 3arajbHi BHMOTH JI0 HOMEHKJIATypu, MOOYIOBH, 3MICTY,
BUKJIAJICHHS, BUIaHHS Ta KopuryBaHHs. [UYuanauit Big 2022-01-01]. Kuis. 2022. 17 c.
5. KepiBuuurso 3 peMoHTy 6oenpumnacis. MOVY,.1986 p. 224 c.;

PO3POBKA TEXHOJIOTTi PEMOHTY (BITHOBJEHHS)
152-MM CTPLISTHUX JIATYHHUX T'LIB3 J10 TAYBHITD
2A65 (2C19) «MCTAx, I'T J-20, CT 2C3 «AKAIIISI»,

BI' 2A36 TA CT 2C5 «T'TAIIUHT-C»

Cmupnos Ouier

K.T.H., CT. BUKJIaJlay

SAukeBuu SIpocias

MaricTp

Kadenpa npoTuMiHHOI JISTTBHOCTI Ta CHEIIATBHOI M1ITOTOBKH
HarmionansHuil yHIBEPCUTET MUBLILHOTO 3aXUCTy YKpaiHu, YKpaiHa

AKTyanbHICTh TPOBEIEHHS IOTO JOCHIPKEHHS OOyMOBJIEHAa 3HAYHOIO
noTpedoro y 3a0e3neueHHi 152-MM apTHIIepiiChKUX TOCTPLIIB JIATYHHUMU TUTb3aMH,
Kl aKTUBHO BHUKOPHUCTOBYIOThCS TiJ 4yac OoMoBux nil. IIponoHyeThcsi KOHKpETHA
TEXHOJIOTIS PEMOHTY Jis BIJHOBJICHHS BHKOPHCTAaHMX 152-MM  JaTyYHHHUX
apTWIEPINCHKUX TUIb3 3 1HAeKkcamu 54-1'-540, nokpaienoi ooTroparii 54-1'-540-1 ta
41°21. s TexHONIOTIS IpU3HAYEHA JJIS TUTH3, IO CTY>KaTh OOEMpUIIacaMu JI0 TayOHIlh
2A65 (2C19) «Mcray, rapmatu J1-20, camoxigHoi rayouri 2C3 «Axkaris», rapMaTu
2A36 ta camoxinHoi rapmatu 2C5 «[anunT-C», gKi moTpeOyroTh TEPMIHOBOIO
BiTHOBJIEHHS (puc. 1).

132



Proceedings of the 7™ International Scientific and Practical Conference
"Modern Perspectives on Global Scientific Solutions"
January 26-28, 2026

Ak EUROPEAN OPEN

7 SCIENCE SPACE Bergen, Norway

a 0 B

Pucynok 1. 152-mm natynni rine3u: a) 4121 no I' 2A36 1 2C5 (kpecin. 3-026695): (JIK-75-5 =
14,1 k1), Veaymp. = 26 am>, L =857 MM, S nos. = 9645 cm?, @ aymes = 190,9 MM, O a = 211,9 M,
O prass = 224,8 MM, O ropupma crimen = 1,9 (2,6) MM; 6) 54-1'-540-1 (xpeca. 4-028269)
nokpaieHoi ootroparii; B) 54-1'-540 (kpec. 2-04822): (JIK-75-5=17,5 £ 0,35 kr), Vauyrp. =
10,035 am>, L = 547,5 MM, S nos. = 6010 cM?, @ ymens = 154,5 MM, @ o = 161,16 MM, @ gnams =
170,16 MM, O ropumma crime = 1,2 (1,9) (2,65) mm

Bupo6HuntBo HoBUx 152-MM JIaTyHHUX TUIb3 JIyK€ 3aTpaTHE, TOMY JOLLUIBHO
OpraHi3yBaTH Ta HAJaroAWTH PEMOHT CTPUISHUX JIATYHHUX TiIb3, MO 3a0€3MeUHTh
notpedu 3C Ykpainu.

3araJibHi BUMOTH /10 PEMOHTHOI JOKYMEHTaIil

PeMoHTHa AOKyMeHTaIlisl, a caMeé KOHCTPYKTOPChKI PEMOHTHI Ta TEXHOJOT1YH1
PEMOHTHI IOKYMEHTH MTOBUHHI Bianosigatu Bumoram JICTVY [2, 3].

PeMOHTHa nOKyMeHTallisl Ta BU3HAYEHI B HIM MpaBuUiia 1 MOPSAOK MPOBEIACHHS
TEXHOJIOTTYHUX 1 KOHTPOJBbHUX POOIT MOBUHHI Bi/iNOBiIaTH «KepiBHUIITBY 3 PEMOHTY
ooenpumnacisy [2, 3].

Bumoru 0e3nexku i 0XOPOHHU HABKOJIMIIHBOTO CepeloBHUINA

VYce ycTaTkyBaHHS, TEXHOJIOT1YHE OCHAIIECHHS, IHCTPYMEHTH Ta MPUCTOCYBaHHS,
10 BUKOPUCTOBYIOTHCS Y TEXHOJIOTIYHOMY MPOIIECi 3 PEMOHTY apTHIIEPIMCHKUX T3,
MOBMHHO BIJIMOBIJATH BHUMOTaM MPOEKTHO-KOHCTPYKTOPCHKOi, TEXHOJOTTYHOT
JIOKyMEHTAIlli, HOpMAaTUBHO-ITPABOBUM aKTaM 3 OXOPOHH ITpalli.

PemoHT 152-MM CTpPUISHUX JAaTyHHUX T1UIb3 iHAEKCIB 54-1'-540, mokpaieHoi
obtropartii 54-1'-540-1 Ta 4I'21 no rayouns 2A65 (2C19) «Mctay, I'T 1-20 Ta CT" 2C3
«Axamis», bBI' 2A36 ta CI' 2C5 «liamuaT-C» TmipenctaBisie  coO0OK0  MPOIIeC
MOCJiIOBHOTO BHKOHaHHS omepauid (Ne 1-24). Ilpu nbomy 3actocoByeTbest 29
CKJIaJTbHUKIB OOETPUTIACIB.
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Tabmuus 1 — Ilepenmik omepamiii mig uyac pemoHTy 152-mMMm maryHHux rine3 [-540

(T-540-1) ta T21

Ne omeparii

BigomicTs onepartii

1

2

Omneparis Ne 1

[Togaua simukiB i3 rinb3amu ['-540 (I'-540-1) Ta 21 3 aBTOMOO1TIO 110 TIEXY,
Ta YKJIAJIaHHS 1X TEXHOJIOTIYHUHN CTLI (Bi30K)

BI/IZIaJIeHHSI CTOIMOPHUX BUIIOK, BiIIKpI/IBaHHSI 3aMKIB Ta KPHUIIKK ANIUKa.

Onmnepartist Ne 2 Bumanenns BepXHiX BKJIaaMIIiB Ta mapadiHoBaHOro mamnepy. BumaneHHs
rinp3 ['-540 (I'-540-1) Ta ['21 3 simuka Ta mojava ix Ha HACTYITHY OIepalliio
KoHTposnp sIuKiB Ha TOBHOTY BWJIYYEHHSI T'lJIb3, BKJIAJIaHHS BKJIQJUIIIB 1

Onepariist Ne 3 napadiHOBaHOTO Marepy, 3aKpUBaHHs MMOPOXKHIX AIIMKIB 1 epegayda ix Ha
JUISTHKY YIaKyBaHHS TJIb3 IICJSI PEMOHTY

Onepargis Ne 4 [TigroroBka ruib3 10 peMOHTY: KOHTPOJIb Ha 0€3MeKy; BU3HAUEHHS I'ijIb3 Ha

MPHUIATHICTh 10 PEMOHTY

Onmneparist Ne 5

BurBuHuyBaHHS CTpUISHUX KamncyiabHUX BTylnok KB-4 abo  BK-3-1 na

Bepcrarax ['B-003 (I'B-003M)

Jomyctumi Tpy0i1 3iM’ATTS KOPIYCY TUIb3 1 TyJ€Ilh BUMPABISTH YPYUIHY 32

Omneparrist Ne 6 JIOTIOMOTOI0 ~ JIEPEB’STHOTO  MOJIOTKA HAa  METaJeBUX  IMIIHIPOBHX
OTIpaBJICHHSIX
. MUuTTs 30BHIIIHBOI Ta BHYTPIIIHBOI MOBEPXOHbB Tiib3 3 METOIO BHUIAJICHHS
Omnepanist Ne 7

3armo0i’KHOTO MacTUIIa Ta 3a0pyIHEHb

Onmnepartis Ne 8

BumnpaBneHHss 00THCKOBHX KaHABOK JyJellb Tiib3 Ha BepcTarax tumy M-
151 1 I'N-003

Onmnepartist Ne 9

XiMiYyHEe TpaBJICHHS JIATYHHUX T1UIb3, 3HEKUPEHHS IIOBEPXHI TiJIb3.
TpaBiieHHs I'1J1b3 IPOBOJUTHCS 3 METOIO OYHUIIIEHHS 1X BiJ] IPOJYKTIB KOPO3ii
Ta 3aJUIIKIB 3a0pyAHECHb

Oneparrist Ne 10

MexaHiuHe YMIICHHS T11h3 Ha aBTOMATHYHUX JHISAX TUITY I'd-173, I'd-

174. Iligunmenss rigp3 Ha Beperarax tunmy ['4-008

Omnepartis Ne 11

MuTtTs Ta cymika rinp3 Kaniopy 152-mm 3aiiicHIOBaTH HA MUMHO-CYTIIAITBHINA
mamuHi [MC-151

Onmnepartis Ne 12

[TacuByBaHHS OHOBIEHHUX JATYHHUX Tib3. Cylllka MacHMBOBAaHUX Tilb3 B
CYyIIMJIbHUX Kamepax abo madax rapsaum nosiTpsam (85—100 °C) Ha mpoTs3i
3—5 XBUJIMH

Omnepartis Ne 13

OOTHUCK T1b3 TMPOBOAUTHU MICIA MEXaHIYHOTO YHUIIEHHS, MUTTS Ta CYLIKH
NUISIXOM 3arpecyBaHHs iX B Marpuii npeciB tumy ['0-082, I'O-007, T'HO,
I'0-006, I'0O-004

Onmneparris Ne 14

[TpomuBKY Ta cymIKy Tisie3 micist o0Tucky Ha npecax ['0-007 (I'O-006), 'O-
082 mpoBoauTH Ha MUMHO-cyIIbHIN MarHl TMC-151

Onmneparist Ne 15

[HCTpyMEHTaIBHUI KOHTPOJIB I'JIb3 IEPEBIPOYHOIO KAMOPOIO 13 3aTBOPOM Ta
eJIeKTpOMeXaHIYHUM BUIITOBXYyBadeM tuny ['HUII-151

Oneparist Ne 16

MeTruukyBaHHs ~ pi3bOJIeHHS THI3Aa T KarncCyJdbHY  BTYJKY  Ha
ropuzoHTansHOMy BeperaTi Ty ['111-003 aGo Ha mMexaHiYHOMY BepcTaTi
I'T1I1-002

Oneparist Ne 17

Kontpoinb pi3p0ienHs rHizga nposoautu Ha Beperari KY-006 (KY-009) 3
ronoskoro KO-005 abo ypyuny

Omnepartist Ne 18

[lepeBipka MOBXUHM Tifab3. KOHTPOIH YyrHYTOCTI 1 OMyKJIOCTI AHA Tijb3
MIPOBOJIUTH BUOIPKOBO, KIJIbKA Pa3iB B 3MiHY (3a IOMTOMOTOI0 1HAMKATOPHOTO
npuiany KB-001M). HaneceHHs kiieiiMa CTPITISIHOCTI Y BUIJISAI 3HAKY «+»
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Ne omeparii BigomicTs onepartii
1 2

OcraTo4Hi oneparllii pPeMOHTY T1JIb3: BHYTPIIIIHIO, 30BHIIIHIO Ta THI30 T11b3

Omneparist Ne 19 ;
3HEKUPHUTHU 1 TPOTEPTHU JOCYXa

OOpizanHs TiNb3 TNPOBOIWUTH Ha TOKapHOMy BepcraTi. IllabpoBka

Omnepartis Ne 20 o

(3amuiTrOBaHHS ) Ha TYJIbIN TUIH3U

Ilepen ymakoBKOIO 30BHILIHIO IOBEPXHIO OHOBJIEHHX JIATYHHHMX TIilb3
Onepauist Ne 21 | TIOKPHTH MacTujioM [1BK, po36aBieHnM yalT-CIIUPUTOM B CITIBB1IHOIIECHHI

4:6 (40 % mactuna, 60 % yaiiT-ciputa)

[TakyBanHs rine3 iHaekciB [-540 (I'-540-1) ta ['21 oxHakoBOi KIIBKOCTI, Y
Omnepariss Ne 22 | cipaBHe 3aKyNOpPIOBAHHSA: 3aKpUBaHHS, IUIOMOYBaHHS Ta MapKyBaHHS
3aKyNOPIOBAaHHS

KonTpons nmakyBanHs Ti1b3 iHAeKciB ['-540 (I'-540-1) ta 121 y smukax.

Omnepartis Ne 23 ) ]
Bwutaya rine3 y mraTtHOMY 3aKyIIOPIOBaHHI 3 1IEXY
JonomixkHi omnepauii: PizanHs mnamepy 1 mpocouyeHHs i1 mapagiHOM.
. CopryBandsa mapadiHoOBaHOIrO Iare 0/B). Hapizaunust mioMOyBaJIbHOTO
Onepanis Ne 24 pTY pad py (6/B). Hap y

IpOTy Ha IIMAaTKM HEOOXiTHOI JOBXHMHHU. BurorosneHHs TpadaperiB i
SIPITUKIB

VYei riae3u 3 SKMX HE MOXIMBO BUTrBHHTHUTH KB-4 BinOpakoByrOThCS Ta
BUJIAIOTHCS HA CKJIAJ SIK Opak JJisi MOAabIIOro 3HUIEeHH. Ha AUIsSHII peMOHTY Mae
OyTu nepenadaveHa MOTOKOBA OpraHizallis poOiT 3TiIHO CXeMH OpraHizalii pooiT.

PoGotn 3 peMOHTY apTWIEpINCHKUX JATYHHHX CTPUISHUX TUIb3 TOBHHHI
MPOBOAUTUCH TiJ IOCTIHHMM KOHTposieM Makictpa BTK, BigmoBimaapHHX 3a
opraHizaliiro 1 IpoBEJEHHS X POOIT.

Oco6MBO MIKiTMBI YMOBH TIpaili Ha omepaitisx — Ne 9 ta 12 (mpartoBaTi Ha 1TUX
ormeparisx He OuIbIe 6 roja. Ha 100y, nomaata — 24 %).

JI03BOJISIETHCSL OJAHOYACHE 3HAXOJDKEHHS B L€XY TUIb3: HA IMYHKTI OOIrpiBYy —
200 ox., y mpumiIeHH1 3 peMoHTy — 60 of1.

Yac Ha peMoHT ojnHOro BupoOy 54-I'-540 (54-1'-540-1), ckiamae 67 XBUIUH
(BiATIOBIAHO KOIITOPUCHOT KAIBKYJISIIIT).

BucHoBkn. Po3po0neHO MOpsSIOK BUKOHAHHS oOIepanid MiJ 4Yac PEeMOHTY
CTpUIAHUX 152-MM JaTyHHUX Iiib3 iHAEKCIB 54-1"-540, nokpaieHoi ooTroparii 54-I'-
540-1 Ta 4I'21 go rayouns 2A65 (2C19) «Mcrtay, I'T" 1-20 ta CI' 2C3 «Axkartis», bBI
2A36 ta CI' 2CS5 «I'ianmHT-Cy, 5iKi 30epiraloThCsi Ha apceHalnax, 6a3ax i cKiajaax.

ExonomiuHa epeKTUBHICTH 3alPONOHOBAHOI TEXHOJOTii MOXe OyTH JoBeaeHa
MICJIsE MOHITOPUHTY BapTOCT1 MaTepialiiB, 00JagHAHHS, IHCTPYMEHTY SIKI BUKOPUCTO-
BYIOTBCS M1J1 YaC PEMOHTY JIATYHHHUX T1JIb3.

Cnucok BUKOPUCTAHUX JKepeJ
1.  VYTumizaiiga Ta 3HUINIECHHS BHOYXOHEOE3MEYHUX MpeaAMETIB: HaBy. mocid. Tom 3.
Opranizariis yTuiizanii Ta 3HUIEHHS pakeT 1 0oempumaciB Ha apceHanax, 0azax Ta
cknagax / O.M. Cmupnos, B.B. bap6amun, 1.O. Tonkynos. X.: HYII3Y, ®OII I1anos
AM.,, 2018 p. 416 c.;
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2. JCTY B 15.306:2021. Cucrema kepyBaHHS KUTTEBUM IHMKIOM O030pO€HHS Ta
BIICHKOBOT TEXHIKH. 3000B’A3aHHs rapaHTiiiHi. OCHOBHI NOJIOKEHHS. [YMHHUI Bl
2022-09-01]. Kuis, 2022. 21 c.;

3. JACTY B 15.601:2023 Cucrtema KepyBaHHS >KUTTEBUM ILHMKIOM O30pPOEHHS Ta
BIiCbKOBOI TexHikH. PemonTHI nokymentu. IlpaBuna pospoGrnenns. [UunHuUil Big
2023-12-01]. Kuis. 2023. 67 c;

4. JCTY B 15.501:2021. Cucrema KepyBaHHS XUTTEBUM LIMKIOM O30pO€HHS Ta
BIICHKOBOT TEeXHIKU. J[OKyMEHTH eKcrulyaTalliiHi 1 peMOHTHI Ha O30pO€HHS Ta
BIMICbKOBY TEXHIKY. 3arajbHi BHMMOTM JO HOMEHKJIATypH, NOOYAOBH, 3MICTY,
BUKJIQJICHHS, BUIaHHs Ta KopuryBaHHs. [Uuaauit Big 2022-01-01]. Kuis. 2022. 17 c.

PO3POBJIEHHSA CXEMMU TPAJIEHHA JAJ1A 3SHUIEHHA
PO3TAXKOK I YAC POSMIHYBAHHA

Kocunos Cepriii OuekciioBu4

3100yBay BUILOI OCBITH Irpynu 3MVYIIP-24

Hinoseus FOpiii FOpiitoBnu

BUKJIaAa4, TOKTOp distocodii

Crenanuyk Cepriit OjiekcanapoBu4

CTapIIMK BUKJIAIa4

Kadenpa npoTuMiHHOI JISTTBHOCTI Ta CHEIIATBHOI M1ATOTOBKH
HarmionanpHii yHIBEpCUTET MUBLILHOTO 3aXUCTy YKpaiHnu, YKpaiHa

CraHoMm Ha chOrojaHi YKpaiHa BXOAWTH IO MEPeNiKy HalOLIbII 3aMiHOBAHHUX
KpaiH CBITY uepe3 MOBHOMAcIITabHy BiifHy, po3B’si3aHy Pociiicbkoro Depepairiero.
bmusbko 156 000 km? Teputopii MOTpeOyIOTh OOCTEKEHHSI Ta OYMILIEHHS BiJ MiH,
OoempunaciB Ta iHMMX BUOyxoHeOe3neunux npeametiB (mam - BHIT). Lls 3arposa
YCKJIAHIOE JOCTYH JI0 JKUTTEBO BAXIMBUX PECYPCIB — CUIBCHKOTOCIOIAPCHKUX
3eMellb, IHOPACTPYKTYPHU Ta IPUPOJTHUX TEPUTOPIH — 1 MOTHS CTAHOBUTH HEOC3IEKY
JUTSI )KATTS MUPHOTO HACEJICHHS Ta PATYBaJIbHUKIB.

Oco61uBo HeOe3neuHoto € kareropist BHII, BctaHOBIEeHUX HA HATSHYKHUM TaTUUK
11T (PO3TSKKH), K1 CIPAIbOBYIOTh Bl HAMMEHIIOTO JOTUKY. Taki MpUCTPOi 4acTo
BUKOPUCTOBYIOTHCS JJI YPAXKEHHS SIK [IUBUIBHUX OCi0, TaK 1 camepis, K1 BUKOHYIOTb
ryMaHiTapHe pO3MiHyBaHHS. 3Ba)kKalOUM Ha CKJIAQIHICTh T4 BUCOKUU PU3HMK PYYHOTO
pPO3MIHYBaHHSI, aKTyaJIbHUM € MUTaHHS BIAOCKOHAJIEHHS ICHYIOUHX AJITOPUTMIB i
MIPOTEXHIYHUX HIAPO3/ILIIB.

Merta pocnipKeHHs — MABUIICHHS 0€3MeK PyYHOro pO3MiHYBaHHS TEPUTOPIH,
3a0pynnennx BHII, muisixom yJgoCKOHaJIEHHSI ajJTOPUTMIB POOOTH MIPOTEXHIYHUX
MiPO3A1TIB, 0COOJIMBO MIPH BUSBIICHHI MiH, BCTAHOBIIEHUX HA PO3TIKKY.

OG’exT mOCHIMKEHHS — IPOIIEC TYMaHITAPHOTO PO3MIHYBAaHHS TEPUTOPIM.
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[Ipenmer mociimKeHHs — METOJIMKA PYYHOT'O PO3MIHYBAaHHS Ta OpraHi3allis i
MIPOTEXHIYHUX MIAPO3ALTIB 1pH BusisneHHi BHII.

Camepu 3HaXOAATHCS B YKpUTTI (Okormi), 3a gomomorow bnJIA 3miiicHIOIOTH
JOCTaBKYy CamepHOi KIKU 10 Micls ckuay [1], sike 3HaXoAuThCs 3a HEOE3MEHYHOIO
30HOI0 — B Oe3neynomMy npoxoi. briJIA 3mificHIOE KU Ta MiIHMAa€eThCs Ha Oe3MMeuHy
BUCOTY a00 X mpsmMye a0 OesneyHoro wmicigl. Ilicas 1mporo camepu 3A1MCHIOIOTH
TpPaJICHHS CAlEepPHOI KIIIKK 110 HEOOX1IH1H JIIHII TpaJeHHs 3a JI0MOMOroK MEXaHI3My
JUTS 3MIHU HampsiMy TpalieHHs (puc.1).

Pucynox 1. Po3po6iieHa cxema TpajieHHs
1 — oxorm, 2 — canep (MipoTeXHIK), 3- MapKyBaHHs HeOe3MeYHOT TepUTOpii, 4- MapIIPyT TPAJICHHS, 5
— MEXaHI3M ]IS 3MIHU HalpsAMy TpajeHHS

Jlany mporienypy HMpOMOHYEThCS poOuTu depe3 KoxeH 1-1,5 merpa 3 MeTorO
HEIPOITYCKY HATSKHUX JAaTYUKIB UUT. [Ticis uboro Taky > mpouenypy npornoHy€eTbCs
MOBTOPUTH 3 OJHOTO 3 OOKiB, NEPIUHANKYISIPHOTO MEPILii Crpooi.

Takuii mepexpecHuid METO/ TPAJICHHS JTO3BOJISIE BUSBISATH HE TUTBKM HATSDKHI
IPOTH, 110 OPIEHTOBAHI B OJJHOMY HaNpsIMKY, a i T1, 1[0 MOKYTh OyTH 3aMacKOBaHI1 Mij
pI3HUMH KyTamu a00 OyTH YaCTHHOIO CKJIATHINMIUX IH)KEHEPHUX macTok. [loBTopHE
TpaynieHHs nia KyToM 90 rpaayciB 10 NONEPEeIHBOr0 MPOXOAY 3HAUHO MIABUILYE IAHC
BUSBIICHHSI TNPUXOBAaHUX BUOYXOHEOE3NMEYHMX TMPEAMETIB, SKI MOXYTb HE
aKTUBYBATHCh 1] YaC MEPILIOTrO MPOXOY Yepe3 0COOIMBOCTI POIMIIICHHS PO3TSHKOK.

Kpim TOro, pekoMeH10BaHO MPOBOAUTH Bijcodikcallito Mpolecy TpajleHHS 3a
JIOTIOMOT'OI0 OTITUKH, BCTaHOBIJIeHOT HAa BriJIA a6o B Touti ykpurts. e qo3Bosse:

30epiratu J1aHi JJid aHali3y Jii;

BUSBIISATH CJIa0K1 MICIISI B METOIHIII;

dbopMyBaTH HaBYAIBHI MaTepiaiy JUIs MIATOTOBKA 0COOOBOTO CKIIATY.

Taxuit migxing oOrpyHTOBAHO HEOOXIAHICTIO 3HMKEHHS PIBHS 3arpo3 KUTTIO Ta
3JI0pOB’I0 0OCOOOBOTO CKJIaay, SKI BUHUKAIOTh MPU BUKOHAHHI TPATUIIHHUX PYUYHUX
METO/I1B HeUTpasizalii po3TSKOK BIAMOBIAHO A0 YAHHHMX IHCTPYKIIM. Y nepeBaxkHii
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OUIBIIIOCTI BUITA/IKIB IIILOBUM pe3yibTaToM € 3HUIIeHHs BHII, a He #ioro 060B’si3k0Be
BUJTy4eHHs. BinrTak, 3acToCyBaHHS AUCTAHI[IMHOTO MiIPUBY 3a JOMIOMOIOI0 CarepHOl
KIIIKA € TEXHIYHO [JOCTAaTHIM Ta 3HAYHO Oe3medHIinInM 3aco00M JOCSTHEHHS
MOCTaBJIEHOI METH.

BrpoBamkeHnHss BIOMOBITHOI CXEMH TpajeHHS JIO3BOJUTH MIHIMI3YBaTH
HEOOXITHICTh (PI3UYHOTO KOHTAKTY carepa 3 MOTEHI[IHHO aKTUBOBAHUMH €JIEMEHTAMHU
BHII, mo 1icTOTHO 3HWXYye€ WMOBIpHICTh HemacHUX BuNaakiB. Kpim Toro,
Bukopuctanus brnJIA 3abe3nedye omepaTUBHICTh JHOCTABKM Ta THYUYKICTh Y BHOOPI
TpaekTOpii MIAXOAY A0 LI, IO TaKOX CIPHUSE 3MEHIICHHIO YaCOBUX 1 JIIOJCHKUX
pecypciB, HEOOX1THUX JJIsI BAKOHAHHS 3aBJaHb Y CKJIATHUX MOJLOBUX YMOBAX.

Cnncok BUKOPUCTAHUX JIKepeJ
1. Ckpunauuenko O.l., Crenanuyk C.O. Bukopucranas 0e3miIOTHUX JITaTbHUX
amapariB JIJIsl BUSIBJICHHS Ta 3HUILEHHS BUOYyXOoHeOe3neuHux npeameris. Abstracts of
XVIII International Scientific and Practical Conference «Theories of world science and
technology implementation», 8—10 tpaBHs 2023 p., Osaka: European Conference,
2023. C. 113. ISBN 9-789-40368-890-9. URL:
http://repositsc.nuczu.edu.ua’/handle/123456789/18440

HIIBULHIEHHA EOEKTUBHOCTI BUKOHAHHS POBIT
31 SHUINEHHA BUBYXOHEBE3IIEYHUX ITPEIMETIB
JIAXOM BUKOPUCTAHHA IUCTAHIUIHHUX
HNIAPUBHUX 3ACOBIB

ba3zsika Anjapiii @egopoBuy

cinyxay rpynu 3MVYIIP-24

Crenanuyk Cepriii OJiekcaHApOBUY

CTapIlUi BUKJIaaa4

Kadenpa npoTUMiHHOIL JISTTBHOCTI Ta CHEIIAJIBHOI M1ITOTOBKU
HarmionanpHi1i yHIBEpCUTET IIUBLILHOTO 3aXUCTy YKpaiHu, YkpaiHa

CyyacHa BiliHa XapaKTEPU3YEThCS BHCOKOI I1HTEHCUBHICTIO OOWOBUX i,
MacOBHM 3aCTOCYBaHHSM pPI3HOMAHITHMX BHJIB OO€NpHUIIaciB Ta IIMPOKUM
BUKOPUCTAHHSIM 1HXEHEPHUX 3aropoJKEHb 1 MIHHO-BUOYXOBHUX 3ac00iB. YHaACHII0K
I[bOTO 3HAYH1 TEPUTOPIi 3a3HAIOTH 3a0pyAHEHHSI BUOYXOHEOE3MEUYHUMH TIPEAMETaMHU,
10 CTAHOBUTb CEPUO3HY 3arpo3y ISl )KUTTS 1 3I0pOB’ sl HaceNeHHs, (PyHKIIIOHYBaHHS
KPUTUYHOT 1HPPACTPYKTYpHu Ta Oe3meku pATyBambHHX Miapo3auiiB [1]. OcobmuBo
aKTyaJbHOIO L MpobiieMa € 11 Y KpaiHu, ie B yMOBax MOBHOMACIITA0HOT BIHHU Pi3KO
3pociH 00CSTH POOIT 13 BUSBIICHHS, 3HEMIKOKeHHS Ta 3HumeHHs BHIL.

[Tiporexniuni miapo3aim JlepxkaBHoi ciayxkOu VYkpaiHu 3 HaA3BUYAWHUX
CUTyalllil IIOJICHHO BUKOHYIOTH 3aBJaHHA 3 JIKBIJAlll HaACHiAKiB OOMOBUX dii,
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MpAaIfIo0Un 3 00ENpPUIIACAMH PI3HUX THUIIIB, KOHCTPYKIIiH 1 cTyneHs HeOe3neku. 3HauyHa
YacTHHA TaKUX MPEAMETIB nepedyBae y HeCTaOUTbHOMY CTaHi, Ma€ MOIIKOKEH1 a0o
HEB1JIOMI MIIPUBHUKH, 10 ICTOTHO YCKJIAIHIOE TIPOIIEC X OE3MeYHOr0 3HUIICHHS. 3a
X YMOB OCOOJNMBOro 3HaueHHs1 HaOyBa€ BJIOCKOHAJEHHS METOJIB 1 TEXHIYHUX
3ac00iB Il MPOBEACHHSA MIAPUBHUX poOOIT, 30KpeMa eJIeKTPUYHOIO CIOCO0Y
1HIIIIOBaHHA BUOYXY, sikuil € 6a3oBumM y cuctemi JICHC.

VY cywyacHuX yMoOBax [JiSUIBHOCTI MIPOTEXHIYHUX MIJPO3AUIB XapaKTEPHOIO
OCOOJIMBICTIO € OJHOYACHE BHUKOHAHHSA JEKUIBKOX 3asBOK Ha 3HHUIIEHHSA
BUOYXOHEOE3MEUHUX MPEIMETIB.

Taka cutyanis 00yMOBJIeHa 3HAYHUM PIBHEM MIHHO-BHOYXOBOTO 3a0pyaHEHHS
TEPUTOPIH, OOMEKEHUMHU peCcypcaMH MiAPO3AUTIB Ta HEOOXITHICTIO ONEPaTHBHOIO
pearyBaHHs Ha 3BEpPHEHHS IIMBUILHOTO HACEJEHHs, OpraHiB BiaJu i aBapiiiHO-
PATYBAIBHUX CIyX)0. Y 3B’S3Ky 3 LHMM TIPOTEXHIYHI PO3pPaxXyHKH 3MYyIIEHI
HEOJTHOPA30BO BUKOHYBATH TOBHHUI IMKJI ITIITOTOBKH JIO MIJAPUBY TMPOTATOM OIHOTO
BUi3y a00 poOOUOro JHS.

Ilim dYac KOXHOI OKpeMoi 3asBKM camepH, 3aJeKHO BiJl Kareropii
BUOYXOHEOE3MEeUYHOTO PEeAMETa, HOTO TMOTYKHOCTI, KOHCTPYKTUBHHX OCOOJTMBOCTEH
Ta HasSBHOCTI a00 BIJICYTHOCTI MPUPOJHOTO YU ITHNKEHEPHOTO YKPHUTTS, 3MYIIEHI
dbopMyBaTH €NEeKTpUUYHY BHOYXOBY MEpexXy Mg HOro 3HMILEHHA. BuOip cxemwu
MEpeXi, JOBXHHHU IPOBOJIIB Ta CHOCOOY I1HIIIFOBAaHHS BHU3HAYAETHCS BUMOTaMHU
0€3IeKH Ta KOHKPETHOIO TAKTUYHOIO OOCTAaHOBKOIO HA MICIll BAKOHAHHS POOIT.

3 orysAy Ha T€, M0 3asIBKA MOXYTh HaJIXOJIUTH 3 PI3HUX HACEICHUX MTyHKTIB 200
BIIJTAJIGHUX JIIJISHOK  MICIIEBOCTI, TMIPOTEXHIYHUM PO3paxyHOK OararopazoBo
MOBTOPIOE TPOLIEC TMPOKIAJaHHS, JEMOHTaXy Ta TpPaHCIOPTYBaHHSI BHUOYXOBOI
Mepexi. CaMe 11eif YMHHHUK CYTTE€BO BIUIMBAE€ HA 3arajibHi BUTpaTH 4acy, (i3udHe
HaBAHTAXKEHHS HA 0COOOBUH CKJIa[ 13arajbHy €(heKTUBHICTh 3aCTOCYBAHHS IIAPUBHUX
3ac001B.

3 MeTow OIiHIOBaHHS e()EKTUBHOCTI 3aCTOCYBaHHsS PI3HHX CIOCOOIB
HII[IIOBaHHS OYyJI0 TPOBEICHO TMOPIBHSIBHUI aHami3 BUKOPUCTAHHS KIACHYHUX
MIJIPUBHUX MAIIMHOK 13 MPOTSIKHOIO IPOTOBOIO MEPEXKEIO Ta JUCTAHIIHOT i APUBHOT
MamHkd Tuny Rise-1 [2]. OcHoOBHa yBara MNpUIUIAiacs YacOBUM BHUTpaTaM,
JIOTICTUYHUM aCIeKTaM 1 eKCIUTyaTalliiHUM O0COOIMBOCTSM KOKHOTO METOTY.

ExcriepuMeHTanbHI  JOCHTIIKEHHS TPOBOAWIMCS B YMOBaxX, MaKCHMaJbHO
HAOJIMKEHHX JI0 PeaTbHUX pOOIT MPOTEXHIYHUX MIAPO3ILTIB. Y MekKaX eKCIIEPUMEHTY
BUKOHYBAJIOCS PO3ropTaHHs BUOYXOBOi Mepexi Ha Biactanb 200 M BiJ MiIpUBHOT
CTaHIIi1 10 MICIIsl BCTAHOBJICHHS 3apsiay.

JIJist KTacCMYHUX TAPUBHUX MAITMHOK 3aCTOCOBYBAjacs CTaHAapTHA KOTYIIIKA 3
MPOBOJOM, IIIO TMOBHICTIO pO3MOTYyBajiacs 0 00’ekta miapuBy. [licis 3aBepiieHHs
BUOYXY TTPOBOIUIIOCS TOBHE 3MOTYBAaHHS MPOBOAY Ha3a/ Ha KOTYIIIKY.

JIist iucTaHuiiHoOro crnoco0y 3 BUKOPUCTAaHHSAM MamuMHKU Rise-1 MapmipyT Bifg
MIJIPUBHOI CTAHIllT 10 MICLSI BUOYXY 3QJIMIIIABCS aHAJIOTTYHUM, OJHAK JPOTOBA JIiHIs
npokiananacs nuime Ha Bigcranb 30 M, Ha sKiid 0€3MOCEepPeHbO PO3MIIYyBaBCS
1HiI1aTOp, 110 3a0e3nedyBano 0e3neyHe AUCTaHIIHE KepyBaHHS M1IPUBOM.
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Y Mexax JociiKeHHS OyJjo MpoBeaeHO 6 eKCIepUMEHTATbHUX IHKIIB,
pe3yJbTaTH SIKUX HaBeAEHO B TaOiwmIli 1.

Tabauus 1 — YacoBi mapaMeTpu NPOKIATaHHs eJIEKTPUYHUX MEPEX

Ne Po3moryBanns minii 200 | 3motyBanus niHii 200 | 3motyBanH# JiHii 30M
eKCTICpUMEHTY | M (3BHYaiiHa MAIIIMHKA), C M (3BUYaiHA (mucTanIiiiHa
MaIlIMHKA), C MaIlIMHKA), C
1 158 198 39
2 162 205 41
3 165 197 40
4 159 202 42
5 161 208 38
6 164 200 40
Cepenne 161,5 201,7 40,0
3HA4YEeHHS

AHanmi3 OTpUMaHUX JaHUX CBIAYMTH, LI0 OCHOBHI YacoBl BHUTpATU IpHU
BUKOPHCTAHHI KJIACHYHUX MIJPUBHUX MAITUHOK MPUITAJIAI0Th CaMe Ha PO3TOPTaHHS Ta
JEMOHTaX MPOTSHKHOL APOTOBOI Mepexi. Y cepeJHbOMY CyMapHHii yac Ha 111 onepariii
nepesuirye 360 ceKyHa A OHIET 3asIBKH, HE BPAXOBYIOUHU JIOAATKOBI BUTPATH YacCy
Ha TPAHCHOPTYBaHHS KOTYIIKH, IEPEBIPKY UIUIICHOCTI MPOBOAY Ta YCYHEHHS
MO>KJIMBUX TTOIIKO/KEHb.

HaromicTs BHKOpHCTaHHS JMCTAHIIIAHOI MiJAPUBHOI MAIIUHKH JI03BOJISE
CKOPOTUTH Yac NIArOTOBKM BHOYXOBOI Mepexl Oulbll HDK Yy 5 pa3iB, OCKUIbKU
JIOBXKHHA JIPOTOBOI JIIHIT 00MEXKY€EThCS JIMIIE BIICTAHHIO J0 1HII[IaTopa.

OnHi€r0 3 KIIOYOBUX MEpPEBAr IUCTAHLIMHOIO METOAY € CyTTEBA PI3HMIIS Yy Basi
cnopsimpkeHHs. Kotymika 3 mpoBoaom noBxuHO0 500 M Mae macy B cepequboMy 10-
15 xr, TOMI SIK KOMIUIEKT AUCTaHIIHOI cuctemu (mpoBia 30 M pa3oM 3 1HIIIATOPOM)
3a3Buuail He nepesuiye 0,5-0,7 kr. Lle 3HauHO 3MeHIIye (Di3UYHE HABAHTAKEHHS Ha
camnepa.

BaxivBUM YMHHUKOM € W Te, IO HE 3aBXKAW ICHYE MOXJIHUBICTH MiJ 1311y
aBTOMOO11eM Oe3mocepeiHbo 10 Micis BusBieHHss BHIL. ¥V takux Bunagkax KOTYIIKY
3 MPOBOJAOM JOBOJUTHCS MEPEHOCUTH BPYUHY HaA 3HAUYHI BIJCTaHI, IO YCKIJIAIHIOE
BUKOHAHHS POOIT 1 3HMKYE ONEPATUBHICTh pearyBaHHs. [MCTaHLIMHUNA KOMILIEKT,
HaBIIAKH, JIETKO TPAHCIOPTYETHCSA OJJHUM CallepoM pa3oM 3 1HIIUM OCHAILEHHSIM.

KpiM Toro, mpoTspkHI KOTYIIKM 3 TPOBOJOM 3alMalOTh 3HAYHUU 00 €M y
CIIy’KOOBOMY  aBTOMOOUTI, OOMEXYHOYM MOXKIUBICTh  PO3MIIIEHHS  I1HIIIOTO
obOnagHanHs. KOMIMaKTHICTh AMCTAHIIMHUX CHCTEM JO3BOJISE OLIBII pallioHAIbLHO
BUKOPHCTOBYBATH MIPOCTIP TPAHCIIOPTHOTO 3ac00y.

CyTT€BUM HEIOIKOM JAPOTOBUX MEPEXK € CKIAIHICTh BUSBICHHS NIEpeOUTTs ado
MOIIKO/KEHHS MpoBoay Ha AoBxHHI 200 M 1 Ouiblie, 0COOJMBO B yMOBax I'yCTOi
POCIMHHOCTI, 3aBajliB a0o0 micas BUOYXy. Y pa3l BUKOPUCTAHHS KOPOTKOI JiHIT
JTOBXUHOI0 30 M MOIIYK 1 YCYHEHHS] HECITPAaBHOCTEW 3HAYHO CIIPOLLYETHCS.
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OxkpeMoi yBaru norpedye muTaHHS OOCIYroBYyBaHHS OOJIaJHAHHS B CKJIQJTHUX
norogHux ymonax. [licis poOit y Opyai, Boai ado CHITY IpOBiJ Ha KOTYIIILI OTpedye
OUUIIEHHSA IO BCIH JOBXKHHI, IO € TPYAOMICTKUM MporiecoM. HatoMicTh ounineHHs
30-MeTpoBOTIO BiJpi3Ka 3aiiMae MiHIMAIBLHUM Yac.

Jlo 10maTKOBHX HEMOMIKIB KJIACHYHUX KOTYIIOK TAaKOX HaJeXaTh MOJXKIIMBI
MEXaHIYH1 HECNPABHOCTI: 3aKJIMHIOBAHHS MEXaHI3My 3MOTYBaHHS, IMOIIKO/KECHHS
13071511111, TIepEeKpyuyyBaHHs abo0 PO3PUBU MPOBOAY. Y JUCTAHI[IHHUX CHCTEMax
KUIBKICTh TAaKMUX ITOTEHIIHHNX BIIMOB 3HAYHO MEHIIIA.

Takum dYMHOM, pe3yibTaTH NPOBEACHOTO aHaJi3y CBiAYaTh, MO B yMOBax
0aratopa3zoBOTO BUKOHAHHS 3asBOK MPOTITOM OOMEXKEHOT0 Yacy BHUKOPHCTAHHS
JUCTAHIIIMHUX TMJAPUBHUX MAIIMHOK € OUIbIl €(QEeKTUBHUM, EPrOHOMIYHHUM Ta
O€3MEeYHUM PIIIEHHSIM, OCOOJIMBO MPHU 3HAYHIN BIIAATCHOCTI O0’€KTIB 1 CKJIAJHUX
yMOBax JIOCTYTY.

Cnncok BUKOPUCTAHUX JIKepeJ
1. HoBocBitHa K. Po3minyBaHHs YKkpaiHM: CKIIbKH 3HEIIKOJIUIN HEOE3MEUHUX
IpeIMETIB Ta CKUIBKH TePUTOPiil ouncTuin : TekeT HoBunu / Katepuna HoBocBiTHs //
Beuipniit Kuis. — 29 Bep. 2025. — URL: https://vechirniy.kyiv.ua/news/117937/
2. RISE-1 in Real Operations: Field Experience, Capabilities, and Evolving Use
Cases : electronic text / RSI Europe. — 6 Jan. 2026. — URL: https://rsieu.com/rise-1-in-
real-operations-field-experience-capabilities-and-evolving-use-cases/
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Annotation. The given article is dedicated to one of the actual problems of
pedagogues — to forming of world-view and spiritually-intellectual maturity of pupil-
teenagers of secondary general schools with means of cinematograph. In the article is
shown a meaning a role of cinematograph in teaching and educational work of
secondary general school. An article analyses methods and forms of influence of
cinematograph to conscious ness and all kind of practical behavior of pupil-teenagers
of secondary general school. In the article is emphasized that effective methods and
forms of influence of cinematograph to pupil-teenagers depends on high level of
creative training of pedagogical collective of secondary general school. In the article
are given necessary recommendation to pedagogical collective to improving a creative
of work with pupil-teenagers of secondary school

Key words: pupil-teenagers, secondary general school, cinematograph,
pedagogical collective, teaching and educational work, social institutions of society

The formation of a deep worldview, the development and improvement of the
spiritual and intellectual potential of the younger generation has always been and
remains one of the primary tasks of any society. The social institutions of society,
aimed at realizing such a goal, strive to create conditions and prerequisites for wider
coverage of the younger generation through their well-coordinated and effective work.
All mass media and communications, to varying degrees of activity and focus, are very
widely involved in the processes of expanding the horizon of the worldview and the
spiritual and intellectual potential of young people. It is well known that the prosperity
of any society and state primarily depends on the degree of socio-political literacy,
social activity, and the level of development and applied effectiveness of the spiritual
and intellectual potential of the younger generation. Of course, all social institutions
should set themselves the goal of turning the community of young people into an
active, constructive and creative force that will eventually take on the noble task of
systematically improving a democratic society. "Among all mass media (mass media)
and mass communication media (SMK), cinema occupies a special place in terms of
the effectiveness of its impact on the consciousness and behavior of a person" (1, 18).
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The emergence of such a phenomenon as cinema in the 20th century produced a
real revolution in the perception of words, colors, and sculptural images, which resulted
in the highest degree of the need to reflect the phenomenon of movement in these
means of art. From the very beginning of its appearance, the exciting heyday of the
great silent cinema, cinema gradually and steadily became the art of an increasingly
large army of its fans, where a special phenomenon was very effectively crystallized —
the principles of a completely new artistic thinking and perception of reality: the whole
world, the whole Universe, the entire world order are effectively cognized solely in
movement and development. Active creative educational work with adolescent
secondary school students by means of cinematography sets itself a very important goal
— the comprehensive development of young people, the harmonization of their
thoughts, spiritual and intellectual potential with pronounced and positively socially
colored practical activities. All teaching staff of a secondary school should actively
involve the student body in creative activities, in expressing themselves in various
processes of artistic activity. Many reputable research scientists (B. 1. Bashkirova, 1.
G. Petrov, O. T. Minaev, L. S. Shkolnik, N. G. Zaretskaya, E. F. Tarasov, M. L.
Sosnova, V. R. Ledovskaya, A. A. Karyagin et al.) have repeatedly emphasized in their
scientific works that the formation of the worldview of adolescent students, the
improvement of their active spiritual and intellectual potential can take place much
faster and more effectively using the example of outstanding masters depicted by the
heroes of various works of art. Many practitioners of the education system very widely
support the idea of organizing a kind of school cinemas on the territory of a secondary
school. By organizing such school cinemas, one can be sure that they will have very
wide opportunities in the field of developing the artistic thinking of adolescent students
and contribute to their genuine interest in the work and repertoire of such school
cinemas. Emphasizing this point, in the process of preparing and writing this article,
we conducted small studies of the interests of adolescents in several general education
institutions (secondary schools). In a questionnaire form, we asked teenage students,
as well as other categories of school staff students, the following questions: would you
like your school to have its own school cinema? Which films would you prefer to see
on his screens, which direction? Do you think that systematically watching films of
various genres and themes on the screens of your school cinema will help deepen your
worldview?

Due to the fact that the questionnaire and the topic itself were close to the interests
of the students, the answers to the questions we posed were received almost
immediately. As an example, we can cite several student responses that, in our opinion,
most fully reflect interest in such activities. a) "We always wanted our school to have
its own school cinema. It will be very interesting for us, and we will be able to get
acquainted with the masterpieces of world art very often." b) "We would like to see
films of various genres on the screen of our school cinema, but we think we would very
willingly prefer adventure films." (In fairness and for the sake of the purity of the study,
it should be noted that adventure films are especially preferred by teenage students.
This is quite understandable: adolescence is characterized by a rich inner emotional
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and psychological world and a desire for a more complete personal and social self-
realization in life.) ¢) "Of course, watching movies in our school cinema, firstly, would
greatly contribute to our more interesting pastime, would acquaint us with the work of
world-famous actors, and also with the creative work of the authors of the works of art
on the basis of which these films were shot." Taking into account the genuine interest
of the student body in the organization of a school cinema at a secondary school, we
have prepared specific recommendations for the school management in order to help
them as much as possible in a positive resolution of this issue. Of course, "the problem
includes many areas that need to be considered in detail: the organization of this issue,
establishing cooperation in this aspect with the Ministry of Culture, establishing links
with cinemas in the city, finding the necessary repertoire, and a number of other related
tasks" (7, 34). Sometimes, in reality, one can observe such a picture when the school's
leadership involves teachers of the old school and outdated ideas who are practically
not familiar with the film materials of modern world art. Such situations should be very
seriously avoided, as young people of adolescent age will immediately feel the
formalism in the school's work in this direction. This, in turn, may contribute to the
fact that adolescent students themselves lose significant interest in this extremely
important activity. Attracting teachers with a high level of artistic thinking and creative
activity is also extremely important for the reason that if such teachers are not familiar
with the samples and masterpieces of world literature, have not read these works and
do not have sufficient ideas about them, then, of course, they cannot fully understand
that the adaptation of such works is It can be said that aerobatics in the field of film
education and film education, as well as in the field of the formation of a high level of
aesthetic culture. "Reading a work of art and subsequent viewing of a film created on
its basis, as well as communicating these important aspects to adolescent students and
the entire secondary school student body, will significantly increase the level of
spiritual and intellectual development of adolescents, expand the boundaries of their
worldview and horizons" (2, 47).

For example, reading Pushkin's work "Eugene Onegin" and watching its film
adaptation, reading Dostoevsky's novel with subsequent film adaptation, reading
Sholokhov's novel "Virgin Soil Raised" and watching a film based on it will help
teenage students simultaneously develop and shape their abilities in two directions:
reading the work itself and perceiving it. Screen interpretation is the most effective
way to develop the key makings of a creative personality. The situation is similar with
the works of masterpieces of world Western literature. For example: the work of J.
Amadou's "Generals of the Sand Pits" and the film adaptation of the same name; G.
Marquez's "One Hundred Years of Solitude" and the film "One Hundred Years of
Solitude"; Mark Twain's "The Adventures of Tom Sawyer" and the film adaptation of
the same name; Carl May's "Winnetou the Apache Chief" and the film adaptation
called "Winnetou the Apache Chief", etc. The list can be significantly extended. We
believe that in this process it is extremely important that the teaching staff of secondary
schools, expanding the boundaries of the worldview and horizons of adolescent
students, contributes to the significant development and formation of their spiritual and
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intellectual potential. It should also be noted that the more films of various storylines
are shown in school cinemas, the more it benefits the student body, especially teenage
students. For this reason, it is completely unacceptable for any member of the teaching
staff of a secondary school to prohibit any films, both domestic and Western
production. Of course, we are not talking about films that demonstrate gender relations
with intimate scenes. Such films should not be shown in high school cinemas. This is
an axiom that does not require explanation or in-depth analysis. We are talking about
films that have practically become the property of a particular country, where the actors
starring in these films are recognized and welcomed all over the world as stars of the
first magnitude. For example, the cinematic work of such world-class actors as Yul
Brynner, James Coburn, Mel Gibson, Sean Connery, Steve McQueen, Charles
Bronson, Louis de Funes, Dharmendra, Hema Malini, Raj Kapoor, Alain Delon, Jean-
Paul Belmondo, and others must necessarily be present on the screen and enrich the
artistic potential of young people, contributing to the development of their spiritual and
intellectual abilities. For this reason, it remains completely unclear why some teachers,
having read some criticism of certain films, try in every possible way to ensure that
such masterpieces of world cinema as The Magnificent Seven, Seven Samurai, and
Captain are never shown on the screens of school cinemas, "The Count of Monte
Cristo", "My Fair Clementine", "Roman Holiday", "The Queen of Chanticleer", "The
Adventurers", "The Good, the Bad, the Evil", etc.

Teachers who prohibit the demonstration of such films in the school cinema
should understand that they essentially unite the worldview of young people, and
prohibitions create some kind of incomprehensible framework for the creative and
spiritual development of adolescents. On the contrary, such films should be widely
shown in school cinemas and enrich the worldview of the student body. For example,
watching the film "Parisian Mysteries" with Jean Marais will actively contribute to the
emergence of genuine interest among teenage students in the desire to have a complete
understanding of the artistic basis of this film, and they will get acquainted with the
work of the French writer Eugene Sue. Watching the film "The Faithful Hand is a
friend of the Indians" will arouse the interest of teenage students in its literary
foundation, and they will get acquainted with the very fruitful work of the German
writer Karl May and the writer Liselotte Welskopf-Heinrich. Watching the film
"Fantomas" will introduce young people to the cinematic works of Jean Marais, Louis
de Funes, Mylene Demonjo, Jacques Diname and others.Therefore, we believe that
members of the teaching staff who take part in film education and film education of
secondary school students who are determined to ban the demonstration of such films
are making a big creative mistake and should significantly reconsider their attitude to
this problem. "The most complete information about films, their creators, directors,
composers, and authors of the literary foundation will significantly improve the process
of forming the worldview and developing the spiritual and intellectual potential of
adolescent secondary school students" (4, p. 58). Using the power of cinema, it is
possible to significantly influence the moral and moral qualities of a person, help her
determine her life position and contribute to the establishment of mechanisms for
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personal and social self-expression of young people. A very effective form of work in
a school cinema can be the organization of meetings with figures of the cinema art of
the city in order to jointly analyze the watched film and determine its rating place in
the general chain of recently watched films. The help of professionals who have proven
themselves well enough in the field of cinematography will be gratefully received by
the students of the secondary school, and will also allow them to effectively establish
a model of joint activity of the secondary school with the union of cinematographers
of the city and the country. The joint work of the secondary school and its teaching
staff with the Union of cinematographers of the city can also be useful to the members
of the teaching staff themselves, since on a positive level it increases the effectiveness
of their creative work, helps to form the foundations for a deeper analysis of various
films, and protects them from hasty conclusions and assessments that can spoil the
whole impression of watching a certain artistic cinematic canvas. Why is a clear
professional analysis of the films you've watched so important? Because an incorrect,
superficial analysis of a watched film can form certain incomplete algorithms for
evaluating a work of art in a student audience. The teaching staff of a secondary school
should maturely learn how to evaluate films of different genres and avoid hasty
decisions. Thus, film education and secondary school film education require
exclusively professional analysis and evaluation of the work of specific actors; it is
unacceptable to compare the incomparable — this is fundamentally important. For
example, the teaching staff of a secondary school should perfectly understand and
navigate situations when there is a desire to compare the acting of representatives of
different genres of cinematography. It would be highly incorrect to compare, for
example, the acting of Adriano Celentano with the acting of actor Kirk Douglas. If the
teaching staff of a secondary school allows such comparisons of actors of different
genres and sees nothing objectionable in this, then, in our opinion, there is a very great
need to improve the artistic thinking and the foundations of creative activity of
individual members of such a "professional" team. "Watching various films by teenage
students and other age categories of students in their school cinema is always a great
holiday for them" (5, p. 77). This function and the similar organization of the school
cinema are purely utilitarian in nature and strongly smack of formalism. The purpose
of the school cinema is not just to occupy students with something, but to form young
people from them who are distinguished by an active social position, a creative attitude
to assigned tasks, who are clearly defined by their life position and consciously
perceive the surrounding reality.

If the work of a school cinema can awaken a genuine love for various genres of
world cinema in the student body of a secondary school, will contribute to the fact that
young people will acquire knowledge, skills and abilities to adequately evaluate and
admire the masterpieces of world art, thereby raising the level of effectiveness of their
aesthetic culture to a qualitatively high level, then such activities of a school cinema
should be welcomed. and be perceived by others as an indisputable fact of introducing
young people to the social, spiritual and moral values of the highest standard.
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HEPCOHAJII3OBAHI LLM-PEIIETUTOPU 24/7Y
HABYAHHI AHIJIIMCHKOI MOBH

BapiuakoBa AHTOHIHA

KaHAuAaT (UIOJIOTTYHUX HAYK, JOIEHT
Bonnap Anna

CTapIIMK BUKJIA1a4

Komapuncbka Ouibra

ACUCTEHT

Kadeapa iIHO3EMHHUX MOB
HarionanpHu#t TpaHCTIOPTHUI YHIBEpCUTET, Y KpaiHa
Meabnuk Jlecs

CTapIIUi BUYNUTEIIb

INimuazis Ne 267

Kuis, Ykpaina

CyuacHa cucremMa OcCBITH mepeOyBa€e B akTUBHIM (a3l TpaHcopmauii mija
BILUTUBOM CTPIMKOTO pO3BUTKY ImTydHoro iHTenekty (III). Omaum 13 kimroyoBuX
YMHHUKIB IUX 3MiH € Benuki MoBHI mojeni (Large Language Models, LLM), siki
BIIKPUBAIOTh HOBI MOXIIMBOCTI JI BIPOBAKEHHS I1HHOBAIIWHUX MIIXOMIB [0
HaBYaHHA, 30KpeMa y c@epi NEepCOHANI30BAHOTO Ta aJalTUBHOIO HABYAJIbHOTO
npouecy [1; 6]. 3aBasKku 34aTHOCTI aHAII3yBaTH BEJIUKI OOCATH JAaHUX 1 T€HEpYyBaTH
npupoaHy moBy, LLM nenani gacTimie po3risiiaroThes K €(heKTUBHUN 1HCTPYMEHT
MIITPUMKH HaBYAJIbHOI I1sUTHHOCTI.

VY KOHTEKCTI HaBYaHHS aHTJINCHKOI MOBHM BuKopucTtanHs LLM cTBOproe
MPUHIIMIIOBO HOBY MOJIETh B3a€EMO/IIi MK CTYJIEHTOM 1 HaBYAJIIbHUM CEpPEIOBUIIIEM.
3’ SABISIETHCSI MOMKIIMBICTh 3alTy4eHHS IMEPCOHATI30BAHOTO IM(POBOTO PEMETUTOPA,
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JOCTYITHOTO B pexxkumi 24/7, Kuil MOXe CYNpPOBOKYBATH HABYAHHS HE3AJIEKHO BiJ
4yacy Ta MICIlf, a TaKOX aJlalTyBaTH OCBITHINH KOHTEHT JO 1HAWBIAYaJIbHUX MOTPEO,
PIBHS IJATOTOBKHM Ta HaBYAJIBHMX ITiel cryneHta [2; 3]. Takmii miaxim crpuse
dbopMmyBaHHIO O€3MEPEPBHOIO0 HABYAIBHOTO MPOIIECY Ta MiABUILYE ABTOHOMHICTb
3100yBadiB OCBITH.

Oco6uBYy posb y IIOMY IPOIIEC BiIirpatoTh Tak 3BaHi LL.M-aBatapu. ABarapu
Ha 0a31 BEJIMKMX MOBHUX MOJIENIEH SBJSIOTh COOOI0 1HTEPaKTUBHI LIM(PPOBI CUCTEMHU
a00 BIpTyaJibHI IEPCOHAXKI, SIKI (DYHKIIIOHYIOTh HAa OCHOBI Cy4YaCHUX MOBHHX MO/IETIEH,
3okpema cimeirictBa GPT. Bonu 31aTHI BeCcTM OCMHUCICHMM M1ajior, BIAMOBIIATH Ha
3alUTaHHs, OSICHIOBATH T'paMaTU4HI MPaBUja Ta JEKCHYHI 0COOIMBOCTI aHTTIHCHKOT
MOBHM, a TaKOX HaJaBaTH IEPCOHAJI30BAHUI 3BOPOTHHUM 3B 30K 3 ypaxXyBaHHSIM
IHMBIAYaJIbBHUX TOMUJIOK KopuctyBaua [1; 4]. Taki cucTeMU MOXKYTh 1IHTErpyBaTH
KUJIbKa KOMITOHEHTIB OJJHOYACHO: Bi3yaJIbHUI aBatap, roJIocCoBUH iHTep(delic 1 CKIIaiHy
J1aJIOrOBY JIOTIKY, IO JIO3BOJISIE€ IMITYBaTH B3a€EMOJIIIO 3 pealibHUM Bukagauem. Lle
CTBOPIOE €(PEKT COIiabHOI MPUCYTHOCTI Ta CIIPHSIE MIABUIIICHHIO MOTUBAIIIT YUHIB 70
HaBuaHHs [S]. BipTyaneHi aBaTapu 0cOOJMBO €PEKTUBHI Y MOBHIN OCBITI, /i€ BAXJIUBY
POJIb BiFIrpae peryisipHa MpakTHKa CIUIKYBaHHS.

OcHoBo10 (yHKITIOHYBaHHS TiepcoHanizoBaHux LLM-penetutopiB € 31aTHICTH
aHali3yBaTW HaBYaJIbHY MISUIbHICTH KopucTyBada. Cucrema Ha 0a3i LLM ouiHroe
pPIBEHb BOJIOJIIHHS aHTJIMCHKOIO MOBOIO, BPAxOBY€E IIONEPEIHI BiAMOBIAI, THIIOBI
MOMMJIKH, TEMIT HaBUaHHS Ta 1HIWBIAYyaJbHUI CTHJIb 3aCBOEHHSA Martepiany. Lle mae
3MOTY:

-aJlaliTyBaTy CKJIAJHICTh HaBYAJbHUX BIIPAB;

-IIPOTIOHYBATH TEMH JJIsl MOBHOI MTPAKTUKH BiJIMOBIAHO A0 BHUSIBJICHUX MPOTAINH
y 3HaHHSIX;

-TeHepyBaTH NEPCOHAII30BaH] J1aJIOrH, BIIPAaBU Ta KOMYHIKATUBHI 3aBIaHHS.

3acTocyBaHHS TaKOrO IMIAXOAY J03BOJIAE€ (POpMyBaTH NMHAMIYHY Ta THYYKY
OCBITHIO TPA€EKTOPIIO, KA, 32 pe3yJIbTaTaMU HAYKOBUX JOCIIIKEHb, IEMOHCTPYE BUIILY
e(eKTUBHICTH MOPIBHSHO 3 TPAAUIIIMHIMHU CTATHYHUMH KypCaMH HaBYaHHS [4].

Onniero 3 kIouoBUX nepeBar LLM-peneTuTopiB € iXHs MOCTIHHA JOCTYIHICTb.
VY4eHb OTpUMYy€ MOKIIMBICTD IPAKTUKYBATH aHTJIIHCBKY MOBY y OyAb-sIKU yac 100w,
0e3 oOMexeHHs rpadikiB 1 HEOOXITHOCTI CHHXPOHHOI B3a€MO/Iii 3 BUKIIagayeM [1; 6].
Takuii ¢popmar € 0cOONMBO aKTyalbHUM B yMOBaxX AMCTAHLIMHOTO Ta 3MIMIAHOTO
HABYaHHSL.

[II-penneTutop HE BTOMIIOETHCS, Mpamroe y pexumi 24/7 Ta 3abesmneuye
MUTTEBUMA 3BOPOTHUN 3B’S30K, IO € HAI3BUYANHO BAXKJIMBHUM MJI1 YCBIJIOMJIEHOTO
3aCBOEHHS MOBHOro Matepiany. OrnepaTHBHE BUIIPABJICHHS MOMUJIOK 1 MOSICHEHHS
CHPUSIOTH PO3BUTKY HABUYOK CAMOCTIMHOIO HAaBYAHHS T4 CAMOKOHTPOIIO [2; 4].

Cyuacni LLM-cucremu Takox MiATPUMYIOTh HE JIUIIE TEKCTOBY, a il TOJIOCOBY
B3a€EMOJIII0, a IHTEPAaKTHUBHI aBaTapy IMITYIOTh pealibHy MOBHY IpakTuky. Lle mae
BUpILIANbHE 3HAYEHHS 1751 (OpPMYBaHHS HABUYOK TOBOPIHHS Ta ayJllOBaHHS, SKI
TPaJMIIIITHO BBAXKAIOTHCS HANCKIAAHIIIMMHU Yy MPOIECI BUBUEHHS 1HO3EMHOI MOBH

13; 5].
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Pe3ynbpTaTi HAyKOBHX JOCIIIKEHB IMATBEPIKYIOTh, 1110 LLM 31aTHI epeKTHBHO
reHepyBaTH NePCOHATI30BaHUN 3BOPOTHUM 3B’ SI30K, BUSIBJISTH TUIIOBI MOBH1 OMMWJIKH
Ta KOPUTYBATH HABYAIBHHUI MPOIEC y PEKUMI peanbHOro vacy [4]. Y mopiBHSHHI 3
TpaauIIMHUMU TIIX0AaMU 10 HaB4aHHs, LLM-peneTuTtopu HeMOHCTPYIOTh BUILUN
piBEHb aJaNTHBHOCTI, MIATPUMKH Ta 1HAWBIIYyaJlbHOTO MIAXOAY IO CTYACHTIB, IO
MO3UTHUBHO BIUIMBAE Ha MOTHUBAIIIO Ta Pe3ybTaTH HaB4YaHH [1; 2].

[TapanenbHO 3 UMM aKTHUBHO PO3BUBAIOTHCA apXITEKTYpH, OPIEHTOBAaHI Ha
CTBOPEHHS KOHTEKCTHO-UYTJIMBHX 1 TEJaroriyHo OOTPYHTOBAHHX IU(POBUX
penetuTopiB Ha 6a31 LLM, siki BpaxoBYyIOTh HE JIMIIIE MOBHI, a i IUJJAKTUYHI ACTIEKTU
HaBYaHHSA [5].

J10 OCHOBHUX MepeBar BUKOPUCTaHHs nepcoHanizoBanux LLM-penetutopiB st
CTY/ICHTIB HAJIEKATh:

-IHAWBIIYaJTbHUM MIAX1T 1 THYYKICTh HAaBUYaHHS [4];

-Oe3MepepBHUI TOCTYII 10 HaBYaIbHOTO Tpolecy 24/7 [1; 6];

-IHTepaKTUBHA MOBHA MIPaKTHKa 3 BUKOPUCTAHHSM aBatapis [5];

-MUTTEBHUM MEPCOHATI30BAaHUM 3BOPOTHUM 3B’ S130K [4];

-pPO3BHUTOK yCiX KIIFOUOBUX MOBHHMX HAaBHYOK: TOBOPIHHS, CIIyXaHHS, YATAHHS Ta
nuceMa [2; 3].

Bongnouac, mnonpu 3HauHM moTeHUIan, BuKopucTaHHs LILM-aBarapis
CYNPOBOKYETHCS TEBHUMH BUKIUKaMu. Cepell HUX — MOXJIMBI TMOMHJIKU Y
BIJIMOBIASX MOJIENICH, pU3MK HAIMIPHOI 3aJIKHOCTI Bl TEXHOJIOT1M, a TAKOXK MUTAHHS
KOH(DIIEHIIIHHOCTI Ta Oe3MeKU MEePCOHANBHUX JaHUX, OCOOIMBO Y BUIIAKy HaBYAHHS
JITEH 1 miamiTKIB [1; 6].

CyvacHuil OCBITHIM PUHOK YK€ MPONOHY€E HM3KY pilieHb Ha 0a31 LLM, sxki
peani3yloTh KOHIICMIII0 MepCcoHaN30BaHUX penetutopiB 24/7. Jlo HUX HamexaThb
CUCTEMH 3 TOJOCOBMMH aBaTapaMH, aJalTUBHUMH CIICHApisIMH HaBYaHHS Ta
IHTepaKTUBHUMH (OpMaTaMl MOBHOI TPAKTUKH, IO MIATBEP/KYE MPAKTUYHY
peaizoBaHICTh 1 NEPCHEKTUBHICTH IAHOTO MiaXoay [2; 5].

[TpakTH4HI MPUKIAAN ICHYIOUHUX PILICHb:

-Speak Avatar — nepconainbHi llI-penieTutopu 3 pi3HUMHU CTUIISIMU TATOTOBKU
11 MOBJICHHSL.

-Bubblz — iHCTpyMeHT i IpaKTUKK MOBHOTO CITUIKYBaHHS 24/7.

-Learn Pal — anrnoMoBHuii naptHep, skuii BukopuctoBye GPT-texHounorti.

-Smodin Al Tutor — HII-peneTutop 3 aganTUBHUMH IJIAHAMHU.

Otxe, aBaTapu Ha 0a3i BEJMKUX MOBHHUX MOJENIE CTAaHOBJISATH HOBHM eTar
PO3BUTKY IEPCOHATI30BAHOTO HAaBYaHHs, 3a0€3Me4yloud IHJIMBIAYyalbHUN MIAXI,
MOCTIMHUI OCTYII 10 MOBHOI MPAKTUKH, IHTEPAKTUBHY B3A€MOJIIIO Ta ITiABUIIICHHS
MoTuBalii yuHis [1; 4; 6]. Ix 3acTocyBaHHs y HaBYaHHI aHTIIIHCEKOT MOBU € OJJHUM 13
HANMEepCIeKTUBHIMINX HaANpsMiB PO3BUTKY HU(GPOBOI OCBITMU Ta Ma€ 3HAYHHMA
MOTEeHIIIaJ JjIs1 TpaHchopMallii TpaIuIlifiHUX OCBITHIX Mojene [2; 3; 5].
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Abstract. The article analyzes the role of digital tools in shaping a health-
preserving and safety-oriented educational environment under conditions of wartime
challenges and hybrid learning formats in Ukraine. It substantiates the transition from
the use of digital technologies solely for the organization of the educational process to
their comprehensive application aimed at supporting the physical, mental, and social
health of participants in the educational process. The possibilities of digital platforms,
mobile applications, and services in the fields of psycho-emotional support,
cybersecurity, pre-medical first aid, and emergency response are examined. The main
advantages and risks of educational digitalization related to psycho-emotional load,
technological constraints, and the protection of personal data are identified. The
prospects for integrating digital tools into the implementation of a comprehensive
health-preserving and safety-oriented policy of modern Ukrainian education are
outlined.
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Introduction. The modern Ukrainian education system operates under conditions
of profound digital transformation, complicated by prolonged wartime challenges,
emergency situations, and the need to implement hybrid learning formats. Frequent air
raid alerts, temporary suspension of face-to-face education, limited material and
technical resources, and changes in educational infrastructure intensify the search for
effective tools capable of ensuring the continuity of education as well as the
preservation of the health and safety of participants in the educational process.

Under these conditions, digital technologies cease to perform solely
organizational and instructional functions and acquire a comprehensive role by
integrating educational, health-preserving, and safety components. Modern digital
platforms, mobile applications, and information services provide not only opportunities
for remote interaction but also tools for monitoring the psychophysical condition of
learners, ensuring access to psychological support, promoting healthy lifestyle skills,
developing cyber hygiene, and enabling timely communication about potential threats.

The issue of digital health preservation becomes particularly relevant under
conditions of prolonged stress, information overload, and reduced physical activity,
which are characteristic of distance and hybrid learning. At the same time, the digital
environment represents an ambivalent factor: while it expands opportunities for
supporting physical, mental, and social well-being, it also generates new risks
associated with excessive screen time, digital addiction, cyber threats, and breaches of
personal data confidentiality.

Scientific studies by Ukrainian scholars indicate a growing focus on health and
safety issues within the educational environment (Vdovychyn, T. Ya., 2022;
Holovatiuk, D., 2025; Hurska, O. A., 2025; Kolesnikova, I., 2024; Tovkun, L. P.,
2024). However, the issue of systematic integration of digital tools into the
implementation of health-preserving and safety-oriented educational policies under
wartime conditions remains insufficiently explored. This necessitates a comprehensive
theoretical and methodological analysis of the potential of digital technologies as a
component of a resilient, safe, and well-being-oriented educational environment in
modern Ukraine.

The aim of the article is to theoretically substantiate and analyze the possibilities
of using digital tools as a component of a health-preserving and safety-oriented
educational environment under conditions of war, emergency situations, and hybrid
learning formats.

The objectives of the article are: 1) to analyze contemporary approaches to the
digitalization of education in the context of preserving the health and safety of
participants in the educational process; 2) to identify the main areas of application of
digital tools for supporting physical, mental, and social health in education; 3) to
characterize the role of digital technologies in ensuring information security and
cybersecurity within the educational environment; 4) to explore the possibilities of
digital tools within the systems of civil protection, pre-medical first aid, and emergency
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response; 5) to identify the advantages, risks, and challenges associated with the
implementation of digital tools in the health-preserving and safety-oriented activities
of educational institutions; 6) to outline the prospects for the development of digital
technologies in shaping a resilient and safe educational environment under conditions
of wartime and post-war transformations.

Results of the Study and Discussion. Initially, the digitalization of education
was primarily focused on ensuring distance learning, communication, and assessment
(Hurska, O. A., 2025). Today, however, digital tools cover a much broader range of
tasks-from monitoring psychophysical conditions and promoting healthy habits to
hazard alerting, evacuation organization, psychological support, and the development
of cyber hygiene. Thus, a shift is taking place from purely instructional functions
toward comprehensive health-preserving and safety-oriented ones.

The digital environment has a multifaceted impact on the health of participants in
the educational process: 1) physically, it increases screen time, reduces physical
activity, and disrupts sleep patterns, while simultaneously providing tools for self-
monitoring and physical activity; 2) mentally, it may cause information fatigue,
anxiety, and stress, yet also ensures access to psychological support; 3) socially, it can
intensify isolation but at the same time fosters new digital communities and networks
of social interaction.

As a result, the digital environment becomes a factor that simultaneously
generates risks and offers opportunities for supporting health and safety, which requires
further scientific and methodological reflection (Tovkun, L. P., 2024).

The digitalization of education has led to the emergence of a wide range of tools
that ensure not only communication and learning but also the monitoring of learners’
health status, as well as the support of their well-being and safety. In the educational
context, digital tools should be understood as integrated software platforms, mobile
applications, digital services, and monitoring systems used to organize the educational
process, manage learning data, facilitate interaction among participants in the
educational environment, and ensure access to educational resources. These include
learning management systems (LMS), video conferencing services, assessment and
monitoring applications, digital diaries, activity tracking systems, psychological
support services, and digital platforms for secure information dissemination.

The contemporary educational process is oriented not only toward academic
outcomes but also toward the health and safety of participants, which increases the
significance of relevant indicators as educational priorities (Holovatiuk, D., 2025). In
this context, four key components become particularly important: physical health (the
organization of a safe educational environment and the prevention of hypodynamia and
sleep disorders); mental health (reducing anxiety and preventing stress and information
overload); information and cybersecurity (protection of personal data and
counteracting phishing and cyberbullying); and safety in emergency situations (timely
alerts, briefings, and digital action algorithms during threats). Thus, digital tools are
viewed as a means of implementing a comprehensive health-preserving and safety-
oriented policy in education.
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Regulatory and legal frameworks also play an important role in shaping
approaches to the implementation of digital technologies in the fields of health and
safety. At the international level, this is reflected in World Health Organization (WHO)
documents on digital health, UNESCO recommendations on digital education and
children’s online safety, as well as European Union strategies on cybersecurity and
digital transformation. At the national level, key determinants include Ukrainian
standards for the digitalization of education, regulations on safe educational
environments, as well as methodological materials on psychosocial support and pre-
medical first aid under wartime and crisis conditions. The existence of such
frameworks establishes the basis for the methodological, technical, and organizational
support of digital health preservation in education.

Digital technologies are increasingly used to support the physical health of
participants in the educational process, especially under conditions of distance and
hybrid learning, when levels of physical activity decrease and screen time increases.
One of the most widespread areas involves mobile applications for physical activity,
including step counters, fitness programs, heart rate monitors, and activity tracking
systems. Such applications help monitor step counts, heart rate, energy expenditure,
and levels of physical load, thereby promoting the formation of healthy habits among
children, school pupils, students, and educators.

Another important area is the use of health monitoring systems for learners. This
involves the application of questionnaires, surveys, and digital well-being diaries that
make it possible to track the condition of participants in the educational process,
determine levels of stress, fatigue, or malaise, and analyze the impact of academic
workload on the body. Such tools are applied in general secondary and higher
education institutions to identify risks associated with overexertion, sleep disturbances,
or insufficient physical activity (Vdovychyn, T. Ya., 2022).

A separate group of digital technologies includes ergonomic support solutions
aimed at preventing musculoskeletal and visual disorders. These solutions provide
recommendations on proper working posture, optimal lighting, and appropriate screen
distance, as well as reminders for movement breaks, changes in body position, or the
performance of simple exercises. Under conditions of prolonged computer use, such
tools reduce the risk of muscle overstrain, postural disorders, and visual impairments
(Kliap, M. 1., 2025).

Another segment of digital tools supporting physical health includes devices and
mobile applications for monitoring medical indicators. Smartwatches, heart rate
monitors, and stress sensors make it possible to record heart rate, heart rate variability,
stress levels, and sleep quality. This contributes to increasing learners’ awareness of
their physical condition, enabling timely responses to overload, and fostering health-
preserving behavior.

In the modern educational environment, issues of mental health are gaining
particular importance due to prolonged information loads, changes in learning formats,
as well as wartime and social challenges (Kolesnikova, 1., 2024). In this context, digital
tools aimed at supporting emotional well-being and resilience among participants in
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the educational process are being actively implemented. A significant role is played by
specialized emotional well-being platforms (SEL — Social and Emotional Learning),
which help develop skills of self-regulation, empathy, responsible interaction, and
constructive conflict resolution. Such platforms are integrated into the educational
process through digital courses, interactive tasks, and psychological education
programs. A significant role is played by specialized emotional well-being platforms
(SEL — Social and Emotional Learning), which help develop skills of self-regulation,
empathy, responsible interaction, and constructive conflict resolution. Such platforms
are integrated into the educational process through digital courses, interactive tasks,
and psychological education programs.

Mobile applications and services for stress management are becoming
increasingly widespread, offering meditative practices, breathing exercises, emotion
tracking, and other self-help techniques. They contribute to reducing anxiety,
normalizing sleep, improving attention, and forming healthy stress-coping habits.
Some of these applications are designed around short practices that can be easily
integrated into the educational process or used during breaks between classes.

An important direction is the development of online psychological services,
including telemedicine, online counseling with psychologists, and digital crisis support
services. These tools provide access to qualified assistance regardless of place of
residence, which is especially relevant for internally displaced persons, students
engaged in distance learning, and populations living in high-risk areas. n parallel, anti-
bullying digital platforms are being implemented, featuring anonymous support chats,
tools for reporting cases of psychological or cyberbullying, and guidelines for
appropriate response. This contributes to the creation of a safe digital environment and
the development of a culture of tolerant and respectful interaction.

A separate segment is represented by game-based solutions and VR technologies
(video and virtual reality), which are used as tools for psycho-emotional relief and
correction. VR therapy and anti-stress simulators allow for the modeling of safe
environments to train self-regulation skills, reduce tension, or cope with fears. Such
technologies open up prospects for innovative approaches to psychological support for
children, adolescents, and young people by combining educational and therapeutic
effects.

Issues of information security in the educational environment are becoming more
acute under conditions of large-scale digitalization, active use of networked services,
and the growing number of cyber threats. In this context, cyber hygiene occupies an
important place as a set of knowledge and skills related to safe behavior in the digital
space. To this end, educational institutions implement cybersecurity courses, training
sessions on the prevention of phishing, fraud, and cyberbullying, as well as practical
classes on the proper management of digital resources. Such activities help develop
basic competencies among pupils, students, and educators, fostering the responsible
use of digital technologies.

Digital systems for data protection and digital identity management play a
significant role in ensuring information confidentiality and integrity. These include
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data encryption tools, the implementation of two-factor authentication, the
configuration of privacy policies, and access control management for educational
platforms. These solutions minimize the risks of unauthorized access, personal data
breaches, and account compromise, which is critically important when working with
electronic educational records, learning management systems (LMS), cloud services,
and digital communications.

A separate area involves the creation of a safe online environment for children
and adolescents. For this purpose, digital content filters are used to block undesirable
or harmful materials, along with systems for controlling screen time and tools for
parental digital supervision. Such measures help balance children’s access to
information, minimize exposure to aggressive, sexual, or manipulative content,
regulate screen time, and develop skills of critical information perception. Taken
together, digital information security tools create conditions for safe digital interaction,
which is an essential component of a modern health-preserving educational
environment.

In contemporary conditions, digital technologies play an important role in
ensuring the safety of the civilian population and participants in the educational process
during emergency situations. Particular attention is given to alert and evacuation
platforms that provide timely information about threats and safe movement routes. In
contemporary conditions, digital technologies play an important role in ensuring the
safety of the civilian population and participants in the educational process during
emergency situations. Particular attention is given to alert and evacuation platforms
that provide timely information about threats and safe movement routes. Alert services,
mobile applications with push notifications, interactive maps, and navigation systems
enable participants in the educational process to respond promptly to danger, avoid
high-risk areas, and coordinate actions during evacuation. In wartime and crisis
situations, such tools perform life- and health-preserving functions, significantly
enhancing mobility and informational awareness among the population.

Another important direction involves remote risk management systems related to
environmental, chemical, and radiation threats. Digital platforms that monitor air
quality, radiation levels, water conditions, or atmospheric anomalies help predict
hazardous situations, support managerial decision-making, and organize preventive
measures. The application of such systems is particularly relevant for educational
institutions, as it enables the creation of a safe environment, timely restriction of access
to hazardous areas, and the provision of prompt safety briefings.

An important component also consists of digital educational resources for pre-
medical first aid. These include video trainers, cardiopulmonary resuscitation (CPR)
simulators, interactive action algorithms, and instructions for providing first aid. Such
tools contribute to enhancing the pre-medical competencies of pupils, students, and
educators, providing access to useful materials and opportunities for independent
practice of life-saving skills. The use of simulation technologies lowers learning
barriers and makes this knowledge accessible to a broad audience.
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A separate block is represented by digital civil protection tools, which include
interactive shelter maps, digital safety briefings, behavioral scenarios for emergency
situations, and online training in the fundamentals of life safety. Such solutions support
the formation of a safety culture among young people, develop the ability to act under
risk conditions, and facilitate the integration of civil protection topics into the
educational process. Taken together, digital tools ensure an effective combination of
educational, informational, and safety components, which is particularly relevant for
modern Ukrainian education in the context of wartime and technogenic challenges.

The implementation of digital tools in the educational environment offers a
number of advantages that determine the feasibility of their use under contemporary
conditions. First and foremost, digital solutions ensure convenience and accessibility,
enabling participants in the educational process to interact regardless of geographical
location and organizational constraints. As a result, education and health support can
be delivered through distance, blended, or hybrid formats, which is particularly
important under wartime challenges and during periods of emergency situations.

Another significant advantage is the possibility of personalizing the monitoring
of learners’ physical and psycho-emotional states. Digital platforms, mobile
applications, and devices allow for tracking activity indicators, sleep patterns, stress
levels, emotional states, as well as collecting data for further analysis. This facilitates
the timely identification of problems and supports more evidence-based decisions
regarding health support and the adaptation of academic workload.

An important advantage is the possibility of remote support for health and safety.
Psychological counseling, telemedicine services, anti-bullying platforms, online first
aid training, and other digital solutions expand access to services that may be limited
under conditions of war or crisis. For educational institutions, this creates an additional
tool for responding to the needs of pupils and higher education students, including
internally displaced persons.

In addition, digital tools ensure the prompt updating and relevance of information,
which is critically important during air raid alerts, evacuations, changes in learning
formats, or other unforeseen situations. Timely information dissemination reduces
anxiety levels and increases preparedness for action in emergency conditions. Finally,
the use of digital technologies contributes to the development of digital and health-
preserving literacy, which are becoming essential competencies for contemporary
youth and educators. Thus, digital tools shape a new type of educational environment
capable of providing safe and comfortable conditions for learning and development.

Alongside the significant advantages of digitalizing the educational process, there
are a number of problems and risks that must be taken into account when implementing
digital tools to support health and safety. One of the key groups of risks concerns the
mental and social consequences of excessive use of digital technologies. In particular,
among pupils and students, manifestations of digital addiction, decreased motivation
for offline interaction, emotional and academic burnout, as well as information
overload associated with a large number of digital messages, platforms, and tasks have
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been observed. Such factors may negatively affect cognitive development, emotional
regulation, and social adaptation.

A second group of challenges consists of technological constraints, which are
particularly pronounced under conditions of war or crisis situations. These include
shortages of technical equipment, lack of stable internet access, and frequent power
outages. Under such conditions, digital services become less accessible, which deepens
digital inequality among different regions, social groups, and educational institutions.
A lack of equipment or infrastructure makes the full-scale use of digital solutions in
the fields of health and safety impossible.

Another significant problem concerns data privacy risks. The use of platforms,
applications, and electronic services involves the processing of personal information,
which creates the danger of data breaches, misuse, or unauthorized access. The lack of
transparency in privacy policies and the insufficient level of users’ digital literacy
complicate effective control over data and identity protection. This is particularly
important in the educational context, where data of children, students, and educators
are processed.

Pedagogical challenges related to the integration of digital tools into the
educational process should be highlighted separately. These include the insufficient
level of digital competence among some educators, the lack of methodological
guidelines for the health-preserving use of digital technologies, and the difficulty of
combining traditional pedagogical approaches with digital services. The absence of
adequate methodological support may lead to fragmented or formal implementation of
digital tools, which reduces their effectiveness and may even exacerbate existing risks.

The prospects for the development of digital tools in the fields of health and safety
in education involve both institutional and technological solutions aimed at the
systematic integration of new approaches. Among the key directions are the
standardization and development of state policy in the field of digital health; the
training of educators and students in digital hygiene and the safe use of digital
technologies; the study and adaptation of international experience (EU, USA, Israel);
the development of domestic EdTech solutions; as well as the integration of digital
tools with psychosocial support (PSS) systems. Such an approach will make it possible
to strengthen the educational environment, increase its resilience to the challenges of
war and emergency situations, and ensure the comprehensive formation of a health-
preserving culture among learners and educators.

Conclusions. The digital transformation of the educational sphere under
conditions of martial law, hybrid learning models, and intensified socio-psychological
pressures highlights the need to understand digital tools not merely as auxiliary means
of organizing the educational process, but as structural elements of a health-preserving
and safety-oriented educational environment. The analysis of theoretical and
methodological approaches demonstrates that digital platforms, services, and mobile
applications have significant potential for supporting the physical, mental, and social
well-being of participants in the educational process, fostering a culture of safety,
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developing digital and health-preserving literacy, and ensuring timely information
dissemination during emergency situations.

At the same time, the process of educational digitalization is accompanied by a
complex set of psycho-emotional, technological, pedagogical, and social risks, which
necessitates the implementation of systematic management, the enhancement of digital
competence among educators and learners, the strengthening of personal data
protection, and the adaptation of international safety standards to the national
educational context. Promising directions for further development include the
formation of state policy in the field of digital health, the integration of digital solutions
with psychosocial support systems, the stimulation of domestic EdTech sector
development, and the adoption of best international practices. In conclusion, digital
tools emerge as an important resource for building a safe, resilient, and modern
education system oriented toward preserving health and societal viability under
conditions of wartime and post-war transformations.
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3ACOBH BEPBAJIBHOI ATPECII Y ITPO3I gBrEHﬁ
KY3HEOBOI: IEKCUKO-CTUJIICTUYHUHN AHAJII3

Kyxap Hina IBaniBna

KaHAuAaT GLI0JIOTTYHUX HAYK, JTOIIEHT
Kadenpa ykpaincpkoi MOBH

Cryxyk Aaina BosoaumupiBHa

3100yBay BUILOI OCBITH

BinHumbkuii nep)kaBHUHN T1e1aroT19HHAMN
yHiBepcuTeT iMeH1 Muxaiina Kouro6uHcbKoro
M. Binauns, Ykpaina

AHoOTaNIA

VY crarTi 3a1iiCHEHO aHajai3 MOBHUX 3ac001B BUPAKE€HHS BepOaibHOI arpecii y
mpo3l cy4yacHoi ykpaiHchkoi mnuchMeHHuil €renii Kysnemooi. JlocmimkeHHs
I'PYHTYETHCSL Ha Martepiail XynoxHIX TBOpiB «/Ipabuna» ta «Cnuraiite Mieuky» i
OXOIUTIOE JIEKCUYHI, (Ppa3eosoriuyHi, CHHTAKCUYHI Ta CTUJIICTUYHI 3ac00M peami3arlii
arpeCUBHOI 1HTEHIII TMEepPCOHaXIB. YCTaHOBJICHO, IO BepOajibHa arpecis y mpo3si
€. Ky3HenoBoi 31e01IpII0T0 Ma€ HEMpsIMHUM, 3aByajlbOBAaHUN XapakTep 1 BUKOHYE
MICUXOJIOT1YHY, XapaKTePOTBOPUY Ta TEKCTOTBIPHY (YHKIIII.

KuarwuoBi ciaoBa: BepOanbHa arpecisi, XyJIO0XHIA TUCKYpC, JEKCHYHI 3aco0w,
eKCIIPECUBHMI CUHTAKCUC, CydacHa yKpaiHChKa Ipo3a.

Abstract

The article analyzes linguistic means of verbal aggression in the prose of
contemporary Ukrainian writer Yevheniia Kuznietsova. The study is based on the
novels Drabyna and Spytaite Miiechku and focuses on lexical, phraseological,
syntactic and stylistic devices that realize aggressive communicative intentions. It is
established that verbal aggression in Kuznietsova’s prose is mostly indirect and
performs psychological, character-building and text-forming functions.

Keywords: verbal aggression, literary discourse, lexical means, expressive
syntax, modern Ukrainian prose.

IloctanoBka mnpoGJemu. Y CydacHiil JIHTBICTHIIl Ta JIITEpaTypO3HABCTBI
npobJieMa BepOaIbHOI arpecii mocijae BaXKIMBE MICII€, OCKIJILKY BOHA TICHO OB’ si3aHa
3 JTIOCJIJPKEHHSM KOMYHIKATUBHOI TMOBEAIHKA OCOOUCTOCTI, €MOIIiitHOI chepr MOBIIS
Ta COILIIOKYJIBTYPHHUX YMOB (DYHKIIIOHYBaHHSI MOBU. BepOaiibHa arpecisi B Xy 105KHbOMY
TEKCTI € He JuIIe 3aco00M BIATBOPEHHS KOHQIIKTHUX CHUTYalid, a i MOTYXHUM
THCTPYMEHTOM PO3KPHUTTS BHYTPIIIHBOT'O CBITY MEPCOHAXKIB, IXHIX IMCHUXOJOTTYHUX
TpaBM, €K3UCTEHUIMHUX NEPEKUBAHB 1 COLIIAIBHUX TPOTUPIY.

[Ipo3a €prenii Ky3nenoBoi BUPI3HAETHCA MM1JIBUIICHOIO YBArow 0 BHYTPIIIHIX
CTaHIB IepoiB, 10 HAMIPYKEHUX MI>KOCOOUCTICHUX CTOCYHKIB, Y SIKUX CJIOBO 4acTO CTa€
dbopMOI0 TPUXOBAHOTO HACHIBCTBA. Arpecis B ii TEKCTaX PIAKO Ma€ BIIKPUTO
KOH(POHTAIIHHUM XapaKTep, HATOMICTh peali3yeTbCsl 4Yepe3 IHTOHAIllMHI 3CYBH,
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IpOHII0, capKa3M, MOBYaHHS, HATSKA Ta €MOIIHHO MapkoBaHy Jiekcuky. Came 11e
3YMOBJIIOE aKTYyaJbHICTh JIOCTIJKEHHS MOBHHUX 3aco0iB BepOaiapHOI arpecii B
3a3HAaYEHUX TBOPaX.

AHAaJi3 ocTaHHIX A0caiaxeHb i myOaikaniii. [[po6iemaTrka BepOasbHOI arpecii
HEOJIHOPA30BO CTaBaja 00’ €KTOM HAYKOBUX 3alliKaBJICHb y MpalsiX yKpaiHCbKHX Ta
3apyODKHHMX JIHTBICTIB. 30KpeMa, B po3Biakax O. 'aBpunis, H. Bonommunosuy, H.
Kyxap BepOanbHa arpecis po3IIAlaeTbCd SK KOMYHIKaTHBHE SIBULIE, OB S3aHE 3
EMOIIIITHOIO OI[IHKOIO, TMParMaTHKOK BHCIOBIIOBAHHS Ta COIIAJbHUMU POJISIMH
MOBIIIB. JIOCITHUKY HArOJIONIYIOTh Ha OaraTopiBHEBOMY XapaKTepi arpecii, sika MoXKe
peali3oByBaTUCS Ha JIGKCUMYHOMY, CHHTAaKCHYHOMY Ta JTUCKYPCHBHOMY pPIBHSX.
Boanouac xynoxns mpo3a €Brenii Ky3Hernooi e He Oyia nmpeiMeToM CUCTEMHOTO
aHajizy caMe B acCHeKTi JIEKCHUKO-CTHJIICTUYHUX 3aco0iB BepOasibHOI arpecii, 1o
BIJIKpUBA€E IIMPOKI MOMJIMBOCTI JIJII HAYKOBOT'O OCMHMCJICHHS 11 1IOCTHJIIIO Ta
0COOJIMBOCTEM MOBHOI OpraHi3ailii TeKCTY.

MeTo10 cTATTi € KOMIUIGKCHHMM aHaji3 3aco0iB BepOanbHOI arpecii y mpo3si
€prenii Ky3HenoBoi Ta BH3HAYCHHS iXHBOI (DYHKI[IOHAJIBHOI POJIl B XYJIOKHBOMY
auckypcl. Jlns JOCATHEHHS TOCTaBJICHOI METH MepeAdadeHO BHKOHAHHSA TaKUX
3aBJaHb: OXapaKTepU3yBaTH TEOPETUYHI MIIXOAU JI0 TOHATTSA BepOaIbHOI arpecii,
BUSIBUTH JIEKCHYHI Ta (Dpa3eosoriyHi MapKepu arpecii; mpoaHaii3yBaTH CUHTAKCHYHI
Ta CTHWJIICTUYHI 3aco0u ii peamizalii; 3’sacyBatu (PyHKI[i arpeCUBHOTO MOBJICHHS Y
CTPYKTYPi XYJ0)KHBOT'O TEKCTY.

Bukiaax ocHoBHOro marepiany  gociaimkenHs. BepGambna — arpecis
pO3IIIAIa€ThC B MOBO3HABCTBI SIK (popMa MOBHOI IMOBEIIHKH, CIPSMOBaHa Ha
NPUHUKEHHS, 3HELUIHEHHS a00 TNCUXOJOTIYHUM THUCK Ha ajpecara 3a JONOMOIOIO
cinoBa. O. I'aBpusiiB Bu3HA4ae ii SK PI3HOBUJ KOMYHIKaTUBHOTO HACHUJIIBCTBA, IO
MOpPYUIY€e €TUYHI MEKI1 CIIJIKYBaHHS i Ma€ 1€CTPYKTUBHUM BILUIUB HA MI)KOCOOUCTICHY
B3aemoiro [1].

3ajie)kHO Bl crocoOy peaizallii arpeCUBHOTO HaMipy, BUOKPEMIIIOIOTh MPSMY
Ta HempsiMy BepOaJjibHy arpecito. [Ipsma arpecis xapakTepus3yeThCsl BIIKPUTHM
HEraTUBHUM CTaBJICHHSM MOBIIS Ta PEATI3yEThCS Yepe3 IHBEKTUBHY JIEKCHKY, 00pasH,
Haka30Bl KOHCTpyKUIi. HenpsiMa arpecist MacKyeThCs 1]l IPOHII0, capKa3M, yAaBaHy
BBIWIMBICTh 200 emorliliHe nucraHIitoBaHHs. Y mpo3i €. Ky3HenoBoi foMiHye came
HernpsiMa (opma arpecii. Tak, y pomani «Croutaiite Mi€uky» NEpCOHaX Y>KHUBA€
pemiky: « — SIkOu Basrasack Tak yce *HUTTs, MOXKe, BUHIIIa O 3aMIX 1 BUETBEpTE, —
ckazana Mieyka 1 BUAKO BTEKJIa B XaTy, TOKK CECTpa HE BCTUTIIA Ha3morHaTh» (Ne 5,
c. 9), Je MOXHa BUSIBUTU CapKAaCTUYHUI KOMEHTAp 13 MIATEKCTOM IIy3yBaHHS, LIO
BUKOHY€E POJIb MPUXOBAHOI arpecii Ta 3HENIHEHHS CIIBPO3MOBHUKA y MOOYTOBOMY
CHUIKYBaHHI.

H. Kyxap 3a3Hauae, mo HemnpsMa BepOajgbHa arpecia € XapaKTepHOIO IS
Cy4acHOTO JIUCKYpPCY, OCKUJIbKH JIO3BOJISIE MOBIIEBI  30epiraTd  30BHIIIHIO
KOMYHIKaTUBHY KOPEKTHICTb, HE BTPayalOyu IMPU LbOMY arpeCMBHOIO MOTEHLIATY
BHUCJIOBIIIOBaHHS [3]. JloCaiHUIIS HATOJIONTYE, IO «... MOBJICHHEBA arpecis € He JIUIIe
1HIMB1AyaJIbHOIO EMOIIIMHOIO PeaKIli€l0 Y KOMYHIKaTUBHOIO TAKTHKOIO, a BiI0OpaXkae
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coIliajbHl BIIHOCWHH, 1JCOJIOTIYHI TMO3UIlli, CYCHUJIbHMM CTaTyC KOMYHIKAHTIB,
BUKOHY€ (DyHKIIIT 111070 3a0€31e4YeHHs collalibHOI iepapxii» [3, ¢.91].

3 TMCHUXOJIHTBICTHYHOTO TOTJISiAy BepOalibHa arpecisi BHHUKAE B yMOBax
EMOIIMHOTO HANpPY>KEHHS, BHYTPIITHROIO0 KOHGIIKTY abo ¢pycrpaiii Ta BUKOHYE
KOMITeHCATOpHY (yHKIIi0. 3a cioctepexkerHdsMu O. ["aBpuItiB, arpecuBHE MOBJICHHS
94acTO CIIYT'Y€E CIIOCOOOM BHUBUIBHEHHS HETATUBHUX €MOI[IH 1 CAMOCTBEP/IXKEHHS MOBIIS
[1]. Tak ue aBumie Oys0 TpaHciIboBaHE y poMaHi «/lpabuna» €Brenii Ky3HenoBoi: «
Toniky Tex modano mochk cMepAiTH. BiH HE MIr 3po3yMiTH, YU TO MICUXOJIOTIYHE, YU
crpaB/ii 1moch 370xJ0» (Ne 4, ¢. 246), — BxxuBaHHS Tpy0oi GOpPMHU «3IOXJIO» IS
MOCHUJICHHS BIZpa3H; eMOIIHE IEPEHECEHHs BHYTPIIIHBOTO CTaHy HA JOBKLJLJIA.

VY XyJ0KHBOMY TEKCTI 111 MEXaH13MU BUSBJISIOTHCA Yepe3 BHYTPIITHI MOHOJIOTH
Ta Jl1ajnoru nepconaxis. Hanpukian, y pomani «/[padbunay 3aikcoBaHO TaKy peIuIiKy:

« — AKyau BOHU TraauTh OynyTh, He ckaxkere?— crnutaB Tomik» (Ne 4, c. 7).
ATpPECUBHICTb TYT pEali3yeThCsl YEPE3 PUTOPUYHE 3aUTAHHS, [0 BUKOHYE (QYHKIIIIO
MPUXOBAHOT'O 3BUHYBAYEHHS 1 TICUXOJIOTIYHOTO THCKY.

BaxuBy ponb y cnpuitHATTI BepOanbHO1 arpecii Biairpae koutekct. OnHa i ta
cama (pasa, 3aJeKHO BiJ CUTyaIlll Ta IHTOHAII{, MOYKE CIPUUMATHUCS SIK JKapT abo 5K
obpaza. Tomy BepOanpHa arpecis MocTae HE JUIIE K JIHTBICTUYHA KaTeropis, a sk
KOMYHIKaTHUBHA NOJisl, Y K B3a€EMO/IIOTh MOBELb, aJIpecar 1 KOHTEKCT [2].

BepOanpHa arpecist y XyJ10’)KHbOMY TUCKYPCl BHKOHY€E HU3KY BaXKJIUBUX (PYHKITIH.
IlepenyciMm 11e mcuxojioriuHa (yHKISL, TOB’s3aHa 3 IMepeaaydeld BHYTPIIIHIX
nepekuBaHb NepcoHaxiB. Hampuknaa: « — Xal 340XHYTh, c*4i cuHH! — BUTYKHYB
Paynsb 1 mimoB y kopugop 3a kiarouem» (Ne 4, ¢. 40), ne arpecuBHa Jiekcema BijjoOpaxae
HAKOIMYEHE EMOIIIifHE BUCHAKEHHS TepO.

XapaktepoTBopua (GYyHKIlIS MOJisTae y (opMyBaHHI MOBJIEHHEBOTO MOpPTpETa
nepcoHaka. PerynspHe BHUKOPHCTaHHS 3HEBOKIMBUX ab0  capKaCTHYHUX
BUCJIOBJIIOBAHb CUTHAJI3y€ TMPO JOMIHAHTHICTh, EMOIIIIHY BIIYY>KEHICTh a0o
BHYTPIIIIHIO TPABMOBAHICTb.

KongnikrorBipHa (yHkuig 3a0e3neyye TUHAMIKY CIOKETY. ATPECHBHI PEILTIKU
CTalOTh MOIITOBXOM JI0 €cKajallli KOHIIIKTY, K y BUCIOBIIOBaHHI: « — JIiTOM, 3BICHO,
CUTYyaIlll MOpO3AThCs MOraHo, — kKazas Jlanuio. — 3 npupoauux npuuun» (Ne 5, c. 18),
7€ arpecis peali3yeTbcsl 4Yepe3 OIIHHY JIEKCHKY Ta CapKaCTUYHUN BHCIIB, IO
3arocTproe MXOCOOUCTICHE MPOTUCTOsIHHA. KpiM Toro, BepOaiibHa arpecisi BUKOHY€E
ECTETUYHY (PYHKI[I}0, CIPUSIIOYN CTBOPEHHIO ICUXOJIOTTYHOI HAMMPYTH Ta CMUCIOBOL
0araTronapoBOCTi XyJA0KHbBOTO TEKCTY.

CyuacHa ykpaiHChbKa IMpo3a BiJIOOpakae KpuU3y MIKOCOOMUCTICHUX 3B’SI3KIB,
3pOCTaHHSl €MOIIHHOI HaNpyru Ta TpaHc(opmallito KOMYHIKaTUBHHX CTpaTeriii. Y
IIbOMY KOHTEKCTI BepOajibHa arpecis cTae MapKepoM COIIaJIbHUX 1 MCHUXOJOTTYHUX
nporeciB. Y mposi €. Ky3HernoBoi arpecis 34e01IbII0OT0 Ma€e JaTEHTHUIN XapakTep i
peani3yeTbcsi 4epe3 I1HTOHAIlO, MiATEKCT, mnay3u. Hampuknan: «Moxe, BHUBUYMII
HapemTi adetky» (Ne 4, c. 23), ne capkasm Ghopmye NpruxoBaHUN KOHQIIIKT 1 CTBOPIOE
aTMoc(epy eMOIIITHOTO BiquykeHHs. TakuM YMHOM, BepOasibHa arpecisi B Cy4aCHOMY
XyJI0O)KHBOMY JUCKYpPCi IOCTa€ HE JIUIIE SK JSCTPYKTHBHE SBHUIIE, a K BaXIJIMBHUM
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XYJIOKHIM 1HCTPYMEHT, 110 CIPHUSAE PO3KPUTTIO TCUXOJIOTTYHOI MTMOWHN TIEPCOHAXKIB
Ta B1J0OPaKEHHIO CKJIAIHOCTI Cy4acHOT KOMYHIKaIIii.

BucnoBku. [IpoBenenuii aHami3 3acBiuye, 1110 BepOaabHa arpecisi € OpraHiYHOO
CKJIQZIOBOI0 CYYacHOTO XYJOXHBOro Auckypcy. Y mposi €. Ky3HenoBoi BoHa
pealizyeThCsl IEPEBAXKHO B HEMPsAMIN (popmi uepes ipoHito, capKasM, OLIIHHY JEKCHKY
Ta eKCIHPECHUBHI CHHTAKCHYHI KOHCTPYKIli. ATpPECHBHE MOBIICHHS BUKOHYE
MICUXOJIOTIYHY, XapaKTepOTBOpPYY, KOH(QIIKTOTBIPHY Ta €CTETHYHY (yHKIII],
3a0€3MevYyr0und CMUCIOBY 0araTOBUMIPHICTh TEKCTY.
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This paper explores the linguo-cognitive representation of the concept FAMILY
in English jokes, focusing on the HUSBAND-WIFE status-role dyad. Grounded in the
theoretical framework of conceptual and linguistic worldviews, the study identifies
jokes as a discourse genre in which sociocultural associations reflecting normative
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models of family interaction are entrenched. The article analyzes how the traditional
English worldview structures the HUSBAND-WIFE opposition through humorous
functional distribution and hierarchical roles.

Key words: conceptual worldview, family jokes, humorous discourse, linguistic
worldview, naive worldview, social hierarchy, status-role concepts

Konpaypoa K.O. Konmnent CIM’S kpi3p npusMy aHIJIOMOBHHX AaHEKIOTIB:
cTaTycHO-poJiboBa pernpeseHTalist konuentiB YOJIOBIK ta IPYXXUHA. V wiii crarti
JOCIIJIKY€EThCS JIIHTBO-KOTHITUBHA pernpesenTarlis konuenty CIM’ 4 B aHmToMOBHUX
aHeknoTax 13 (okycoMm Ha crarycHo-posiboBiit auxoromii UOJIOBIK-JIPY)XXNHA.
Crmparodnch Ha TEOPETUYHY PaMKy KOHIIENITYaJIbHOT Ha JIIHTBICTUYHOT KAPTHHHU CBITY,
JOCIIHKEHHST BU3HAUA€ aHEKJIOTH SK TMCKYPCUBHUU JKaHp, Y SIKOMY 3aKpIILTIOIOTHCS
COITIOKYJIBTYPHI acoIliallii, 1o Bi100pakatoTh HOPMATUBHI MOJIEJI CIMEMHOT B3a€MO/IIi.
VY crarTi aHami3yeTbcs, SK TPAAULIMHUN CBITOIVISAJ AHIJIOMOBHOI CHIJIBHOTH
CTPYKTYpY€ OTIO3UIIII0 YOJIOBIK-IPYXNHA yepes TYMOPUCTUYHUMN
GYHKITIOHATBHUEN PO3MOALT 1 1I€papXidHi poTi.

Kiro4oBi cioBa: ryMOpHCTUYHHMI TUCKYpC, KOHIIEITyaJlbHa KapTHHA CBITY,
HaiBHA KapTHHA CBITY, MOBHA KapTHHA CBITY, CIMEIHI aHEKIOTH, COLlaJIbHA l€papXis,
CTaTyCHO-POJIbOB1 KOHIIENITH

Research aims:

1. Identify the verbalization of status-role concepts HUSBAND and WIFE in
English jokes;

2. Enlighten social expectations concerning interaction between HUSBAND and
WIFE;

3. Uncover deeply entrenched models of intrinsic FAMILY organization
according to English naive worldview.

Research objectives:

1. To outline the theoretical foundations of conceptual and linguistic worldview
formation and forms of their representation through jokes as a humorous discourse
genre;

2. To define the structural organization of the concept FAMILY through its
aspectual substructure — status-role conceptual dyad HUSBAND-WIFE;

3. To identify expected HUSBAND’s and WIFE’s social roles;

4. To determine how jokes activate and destabilize these roles.

Theoretical background.

Multi-dimensional potential reality, which appears as a chaotic information flow
unit the moment of cognition, is stabilized through embodied, mentally and culturally
mediated mechanisms of perception. This process results in the formation of an ordered
and holistic worldview — a generalized model of reality reconstructed in individual and
collective consciousness based on the experience of human interaction with the
environment (Mifsud & Sammut, 2023). Through multi-level cognitive processing of
experience, a system of concepts is formed: organized into a conceptual worldview, it
facilitates the comprehension, classification, and categorization of reality. By
formalizing conceptual content into semiotic forms, language stabilized and structures
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a particular fragment of conceptual worldview, transforming mental images into a
means of communication, transmission of cultural experience, and collective
cognition, which constitutes the linguistic worldview (Plotnikova, 2020; Yaremchuk,
2020).

The internal organization of a concept can be described as a multi-layered system
of correlates. Within this system, each phenomenon of reality actualized in a specific
worldview forms its own reference field, structured by ontological, functional,
temporal-locative, and axiological parameters (Kolesnyk, 2013). During discursive
modeling, these parameters correlate with prototypical structures embedded in the
collective consciousness. Jokes, as a discourse genre capable of activating a typical
cluster of stable sociocultural associations within a specific linguistic community, are
defined as precedent texts (Kolesnyk, 2016). Given the social nature of humans and
the fundamental status of the family as a primary social institution, family jokes
function as verbalized gestalts — consolidated collective representations that encode
and transmit intergenerational sociocultural constructs, established behavioral models,
and worldview orientations. In this respect, family jokes represent a form of collective
community self-analysis, capturing normative patterns of family relationships and
modes of interpreting reality. Primarily appealing to the naive picture of the world, they
actualize stable sociocultural associations that form the core of ethnic consciousness
and ensure the cognitive integrity of the community, while simultaneously establishing
culturally determined stereotypes as a quasi-objective reality (Akpa, 2022; Dziubenko,
2015).

The study of the FAMILY concept within a humorous discourse requires an
examination of its operational substructures, through which normative interaction
models are actualized. Since the regulatory potential of family relations is rooted in the
distribution of social roles, the analysis of the status-role concepts HUSBAND and
WIFE allows for the construction of ontological, functional, and axiological parameters
of the FAMILY concept. The construction is based on typical scenarios of marital
interaction, accounting for the mechanisms of their reproduction, reinterpretation, and
transformation.

Cultural background.

In the traditional English worldview, the linguo-cognitive representation of the
HUSBAND-WIFE dyad is based on the principle of functional distribution, within
which partners appear as a complementary yet hierarchically structured pair with
clearly defined, socially expected roles. This is confirmed by cultural-cognitive studies
of English proverbs: the dominant representation of WIFE is linked to domestic
functionality and the maintenance of the family way of life (Ovsianko, Matuzka, 2016).
In certain corpora, this is accompanied by a reduction of WIFE’s agency, reflecting the
deep-seated gender hierarchy of traditional English society (Kratsylo, 2016).

Such evidence underscores the disparity between HUSBAND’s and WIFE’s roles,
providing grounds to assume that in humorous discourse (unveiled in jokes), the comic
effect may be predicated on the inversion of this expected hierarchy.
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Discussion.

The research methodology proposes an analysis of the HUSBAND-WIFE
conceptual dyad based on the following categories and its levels:

1. Normative-regulative roles:

Regulative/organizational (management) level,
Moral/normative level,
Discursive/interactional level;

2. Economic roles;

3. Intimacy roles.

Normative-regulative roles constitute a supercategory that integrates three
interconnected modes of daily marital interaction, wherein the fundamental
hierarchical distribution ‘authority «<» subordinate roles’ occurs.

The regulative/organizational (management) level of roles pertains to the
management of household affairs, resource distribution, planning, and the overall
control of family life organization. Within this model, one partner functions as a
manager — establishing rules, delegating responsibilities, and coordinating activities,
while the other acts as a performer / an adapting subject who conforms to the
established organizational framework:

(1) Wife = unlimited data on life’s plan.

(2) A husband and wife are celebrating their 25th wedding anniversary.

... the husband feels sentimental and says, “Honey, we’ve had such a successful
run. What’s the secret to our partnership?”’

The wife smiles and says, “... We have a clear division of labor. [ handle the minor
decisions, and you handle the major ones. ....”

The husband nods proudly. ... “For example, I’'m the one who decides whether we
should support the new trade tariff, how the government should handle the space
program, and whether we should transition to a green energy economy.”

“Exactly,” the wife agrees. “And I handle the minor stuff. ... where we live, what
house we buy, where the kids go to school, what we do with our savings, what my
husband does for a living, and who we see on the weekends. But for those big global
issues? You’re the boss.”

In these instances, social roles are predicated on the principle of practical
rationality prevailing over symbolic authority: WIFE’s managerial dominance is not
openly proclaimed but is instead exercised indirectly-through control over “minor” yet
pragmatically decisive matters while HUSBAND’s authority is maintained formally.
Consequently, HUSBAND = nominal authority / symbolic status-bearer / declarative
subject of power, whereas WIFE = pragmatic manager / factual decision-making
center.

The moral-normative level of relations between HUSBAND and WIFE is linked
to the evaluation of behavior, specifically through the judgmental mechanisms of ‘right
/ wrong’ and ‘permissible / impermissible’. One partner (in the majority of English
jokes — WIFE) appears as the representative of socially acceptable norms (as a norm
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bearer + moral evaluator), while the other (HUSBAND) is positioned as the
transgressor and accordingly the object of potential censure or correction (as a norm
violator + morally evaluated subject):

(3) A man got drunk and came home very late. He sat on the door step for thirty
minutes trying to figure out what to tell his harsh and super strict wife the reason for
his lateness. He gained courage, opened the door... To his surprise, his wife didn’t say
a word...

(4) Six guys were playing poker when Smith loses $500 on a single hand, clutches
his chest and drops dead at the table...

... Sam looks around and asks, “Now, who is going to tell the wife?”

They draw straws...

...Lester says, “Your husband just lost $500 playing cards.”

She hollers, “TELL HIM TO DROP DEAD!”

Lester replies, “I’ll tell him.”

(5) A man ... stayed out the entire weekend partying with the boys and spending
his entire paycheck. When he finally appeared at home Sunday night, he was
confronted by a very angry wife and was barraged for nearly two hours with a tirade
befitting his actions. Finally, his wife stopped the nagging and simply said to him,
“How would you like it if you didn’t see me for two or three days?” ... Come Thursday,
the swelling went down just enough where he could see her a little out of the corner of
his left eye.

It is noteworthy that in the aforementioned jokes, the pivotal element is the
anticipated negative reaction of the wife is predicted by the husband and society
following a breach of norm: “He gained courage...”, ... who is going to tell the wife?
They draw straws.” Thus, the wife's role as the supreme moralizer is reinforced, further
amplified by hyperbolic consequences, such as physical punishment or the fear of
bodily harm. These consequences are presented as simultaneously comic and “socially
intelligible” or expected. Consequently, WIFE = norm bearer / moral evaluator /
guardian of moral order, HUSBAND = norm violator / morally evaluated subject /
transgressor.

The discursive / interactional level describes the asymmetry of control over
linguistic interaction: one partner (in the majority of English jokes — WIFE)
systematically possesses the right to initiate, correct, and terminate the conversation, as
well as to interpret and evaluate another partner’s utterances and determine who is
‘right’. Conversely, the other partner (HUSBAND) appears as a discursively
dependent/guided subject, often comically discredited and compelled toward
‘demonstrative capitulation’. However, communicative dominance does not merely
emerge as a result of interaction (e.g., a potential quarrel) but is rather: 1) inherently
embedded into the “format” of the interaction itself, e.g., in the joke 6; 2) presupposed
in the form of the right to the last word (where the ‘last word’ = the right to establish
the final interpretation of an event, signifying a symbolic victory), e.g., in the jokes 7, 8:

(6) My wife doesn’t argue, she explains why I’'m wrong.

(7) My wife has the last word in every argument-literally
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(8) husband: *dangles from ceiling* wife: *reads note*

— Well now, look who can’t even spell “constant criticism”

A series of jokes based on the ‘compromise-seeking’ scenario demonstrates that,
presumably due to her established discursive position, WIFE is empowered to define
what constitutes a compromise:

(9) Marriage is about compromise... mostly me compromising.

(10) My wife wanted a cat. I didn’t want a cat. So we compromised and got a cat!

While ‘compromise’ is maintained as a discursive formula, it undergoes
reinterpretation: although the verbalization persists in speech, its idea is effectively
reduced to a unilateral concession, which is expected to be initiated by the husband:

(11) Behind every patient wife is a husband on thin ice.

(12) My wife believes in compromise. If we agree on something we do it my way,
and if we disagree we do it her way.

(13) My wife and I have a system. She makes the little decisions. I make the big
decisions. And she decides which decisions are little and big.

This implies that the act of conflict resolution itself is assigned to HUSBAND,
yet the terms of this resolution are dictated by WIFE. HUSBAND appears as a subject
in constant potential risk of violating norms (those established or regarded as
significant by WIFE), consequently, to prevent conflict, he is compelled to demonstrate
a readiness for concession even before any discontent is verbalized. Consequently,
WIFE = discourse initiator, controller, interpreter / compromise-definer, HUSBAND =
discursively dependent, subordinate subject / compromise-provider.

The supercategory ‘economic roles’ is represented by the culturally predictable
roles of HUSBAND-WIFE as ‘financial provider <» dependent’ respectively. This dyad
functions as a background expectation of the husband's financial authority, which is
systematically undermined within the humorous framework. The conceptual attribute
of ‘provider’ is revised through scenarios of economic incompetence, profligacy, and
infantilism (e.g., joke 4 and following examples):

(14) A man was called into his bank to discuss his accounts.

“Your finances are in terrible shape,” the banker stated. “Your checking account
is overdrawn, your loan is overdue.”

“Yes, I know.” said the man. “It’s my wife, she is out of control.”

“Why do you allow your wife to spend more money than you have?” asked the
banker.

“Frankly,” replied the man with a deep sigh, “because 1’d rather argue with you
than with her.”

Simultaneously, the role of WIFE undergoes a transformation: she stops being a
‘passive consumer of resources’ and emerges as an ‘active economic agent’, ‘the
manager of the family financial fund’:

(15) Isaac, through hard work, became wealthy. As he lay dying, he talked to his
wife, Sophie.

“Sophie... here are my last wishes.”

“Whatever you want, I’ll do.”
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“First, the business I leave to Morty, our eldest.”

“Morty!” Sophie protested. “Morty’s always with the girls. Better to leave it to
Jeffrey.”

“OK, Jeftrey,” he sighed. “Now, the bonds I leave to Thelma.”

“Better me,” argued Sophie. “In two days, she’ll spend at Bloomingdale’s.”

“Alright. The summer house I leave to our Ava.”

“She’s not spoiled enough? Leave it to Morty.”

Finally, summoning his last ounce of strength, Isaac sighed, “Sophie...who’s
dying here - me or you?”

As a result, while financial inequality persists, control over resources shifts to
WIFE demonstrating the relativity and conditional character of the traditional status of
HUSBAND as an a priori financially literate and prudent subject.

Consequently, HUSBAND = nominal financial provider / responsible for
financial managing, WIFE = genuine economic agent / financial manager / controller
of family budget.

The supercategory ‘intimacy roles’ is represented by the culturally predictable
roles of HUSBAND and WIFE as ‘intimacy initiator <> responder’ respectively.
Contemporary culturological and socio-philosophical studies emphasize that a
woman’s formal right to sexual autonomy does not always align with the actual
possibility of exercising this right in daily relationships, as female intimate accessibility
is often conceptualized as part of her ‘marital duty’ (Adams & Lundquist, 2023). This
logic is reinforced by cultural beliefs regarding the heteronormative model, where
sexual initiative is attributed to the man, while the woman is expected to respond and
adapt to a predetermined scenario, which structurally limits her space for refusal even
without a direct denial of that right (“Heteronormativity Theory”, Sari M. van Anders
et al., 2023). Together, these approaches demonstrate that female acceptance and
refusal are culturally conditioned phenomena shaped by a system of stable social
representations that is used as a core motivation for humorous effect through different
forms of violation:

(16) A young couple, just married, were in their honeymoon suite on their
wedding night. ... the husband, who was a big burly man, tossed his pants to his bride
and said, “here put these on.” She put them on, and the waist was twice the size of her
body. “I can’t wear your pants,” she said. “That’s right!” said the husband, “and don’t
you forget it. I’'m the man who wears the pants in this family!” With that she flipped
him her panties and said, “Try these on.” ... He said, “Hell, I can’t get into your
panties!” She said, “That’s right, and that’s the way it’s going to be until you change
your attitude...”

(17) “A woman accompanied her husband to the doctor’s office. After his
checkup, the doctor called the wife into his office alone. He said, “Your husband is
suffering from a very severe stress disorder. If you don’t do the following, your husband
will surely die.” Each morning, fix him a healthy breakfast. Be pleasant at all times. ...
And most importantly, make love with your husband several times a week. If you can
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do this for the next 10 months to a year, I think your husband will regain his health
completely.”

On the way home, the husband asked his wife. “What did the doctor say?”*He
said you’re going to die,” she replied.”

(18) A wife is a sex object. Every time you ask for sex, she objects.

In humorous discourse, this scheme undergoes a systemic transformation through
the mechanism of redistributing control over access to intimacy. HUSBAND’s sexual
initiative remains relevant but proves to be functionally dependent on the WIFE’s
approval. The comic effect is generated through the instrumentalization of receptivity:
female acceptance stops being an emotional response and is transformed into a means
of ‘disciplinary influence’ (sabotage / manipulation), granting WIFE symbolic power.

Conclusions.

1. All analyzed jokes represent a stable inversive complementarity HUSBAND-
WIFE opposition. The comic effect is based on a clear presupposition of the traditional
hierarchy: in the collective naive worldview, HUSBAND is conceived as the bearer of
formal authority and financial status, while WIFE is associated with subordination and
nurturance. This very model is a precondition for humor as the joke activates it only to
temporarily disrupt or invert it.

2. The asymmetry between status and control proves to be pivotal. The formal
power attributed to HUSBAND remains declarative and symbolic in most plots,
whereas the factual management of daily interaction, resources, norms, and the
interpretation of situations shifts to WIFE. Thus, the HUSBAND is the nominal
authority, while the WIFE is the bearer of actual power.

3. HUSBAND and WIFE are discursive roles embedded in typical scenarios of
marital interaction. Their functions are procedural: they are not predetermined as stable
characteristics but are redistributed during the course of immediate communicative
interaction.

Further prospective research aims to broaden the scope of the concept FAMILY
by examining parental, kinship, and extramarital roles.
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3ACTOCYBAHHS IHHOBALIMHUX TEXHOJIOT'TA
1T YAC IHTETPOBAHOI'O YPOKY
«51 JOCJLIKYIO CBIT»

Bbepmaacska Katepuna FOQpiiBHa

3n100yBauka Bunioi ocsitu 21-110 rpynu
HapyanpHO-HAyKOBUI IHCTUTYT MEAArOTIKH 1 ICUXOJIOT1T
HaykoBuii kepiBHUK:

Mo3syanb Ipuna BikTopiBHa

KaHIUJAT NeJaroriyHux HayK, JOLUEHT

Kadenpa teopii i METOIUKH MOYATKOBOT OCBITH
['myxiBChKHl HAI[IOHAILHUM TT€IaTOT1YHUN YHIBEPCUTET
imeH1 Onekcannpa JloBxkeHka, YKpaina

Kirouogi ciioBa: HoBa ykpaiHchKa 11KoJ1a, mo4aTKOBa OCBITa, HABYAHHSI, OCBITHIM
mpolec, IHHOBAIlIMHI TEXHOJOril, MeJaroriydi 1HHOBAIlll, 1HTErpoBaHMl Kypc «S1
JOCIJIKYIO CBIT».

V¥ cyuyacHux ymoBax peopMyBaHHsI OCBITM B YKpaiHi IHTErpoBaHUM Kypc «S1
JTOCIIIJKYIO CBIT» BIJIiIrpae BaXJIMBY PoOJib y (DOPMyBaHHI LUIICHOI KQpTUHHU CBITY B
MosoAmux wKojspiB. Lleil Kypc moeaHye 3HaHHA 3 PI3HMX OCBITHIX ramys3eil —
MIPUPOTHUAYO], TEXHOJIOTTYHOI, COILllaIbHOT, IPOMaJsSHCHKOI,
310pOB’SI30€pEKYBAIBHOT — Ta peanizye NisUIbHICHUM MiJIX1J, 3a SKOTO Y4YeHb He
IPOCTO 3aCBOIOE 3HAHHSA, a CTA€ AKTUBHUM JOCIHIIHUKOM 1 TBopueM. OjHiero 3
KIIIOUOBUX YMOB €(EKTUBHOIO BHUKIAJAaHHA I[bOTO KYpCy € BIPOBAIKCHHS
IHHOBAIIMHUX TEXHOJOT1M, SIKI BiANMOBiAal0Th BUMoram HoOBOi yKpaiHCHKOI MIKOJIH
(HYII) Ta cBiTOBUM TEHACHITISIM y cepi OCBITH.

3rinno 3 Konueniieto HoBoi ykpaiHChKO1 KO (3aTBEepKeHOo0 HakazoM MOH
Ne 924 Bin 13.07.2017) Ta [lep>kaBHUM cTaHIapTOM 1O4aTKoBOi ocBiTH (2018), ogHIM
13 3aBAaHb Cy4yacHOI IOYaTKOBOI OCBITM € (OpPMyBaHHS B Y4YHIB KJIIOYOBHUX
KOMIIETEHTHOCTEN, 30KpeMa BMIHHS KPUTUYHO MUCIUTH, MIpaLlOBaTu 3 iH(opMalli€ro,
B32€EMO/IIATH B KOJIEKTHB1, BUKOPUCTOBYBATH LU(PPOBI TEXHOJIOTII. Y 1IbOMY KOHTEKCTI
IHHOBAI[IHHI METOAM HaBYaHHsS CHPUSIOTh CTBOPEHHIO JIUTHHOIIEHTPUYHOTO,
IHTEpaKTUBHOI'O Ta KOMIIETCHTHICHOTO OCBITHBOT'O IIPOCTOPY.

CyuacHi 3aco0M HaBYaHHS aKTUBHO OCYYAaCHIOIOTHCS. SIKIIO paHille BUYUTENb
MpallOBaB MEPEBAXKHO 3 KPEHI0I0 1 JOMIKOI, TO ChOTOAHI B HOro po3MOPSIKEHHI —
IHTEpPaKTUBHI MaHell, IJIaHIIeTH, HU(POB1 Jaboparopii, BipTyajdbHa 1 JOMOBHEHA
pEaNbHICTh, OHJIAHH-TIATPOPMHU, MOOUIBHI TOAATKU. BaXXIMBUMHU IHCTpYMEHTaMHU
nudposoro cepenosuiia € LearningApps, Padlet, Canva, Wordwall, PhET, Google
Earth, Genially, Kahoot, Mentimeter, Jamboard Toro.

Ha ypokax kypcy «S mocmimkyio CBIT» Ii IHCTPYMEHTH BIIKPHUBAIOTh HOBI
MOXJIMBOCTI JUISl IHTEPAKTUBHOT Ta JOCTTHUIIBKOT TIsUTbHOCTI. TaK, Imi1 yac BUBUCHHS
TEMU «SIBHILIa MPUPOAN» YUHI MOXKYTh MEPETIIAIaTH BIPTyaJbHI MOJIEN aTMOC(HEPHUX
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MIPOIIECIB 3a JOTIOMOTOI0 MOOUIBHHMX 3aCTOCYHKIB JOIMIOBHEHOT PEAbHOCTI, TAKHX SIK
Quiver. YV mnpoueci onanyBaHHs Temoro «KpyrooOir Boau B MpUPOJI» BapTo
BUKOPUCTOBYBaTH cuMyJisllii Ha miatdopmi PhET, o no3Bossie monentoBatu siBuIa
BUIIAPOBYBaHHsI, KOHIeHcaIlli, omaaiB. [1icis meperisiay 3100yBayl MO4YaTKOBO1 JIAHKU
OCBITM BHUCJIOBJIIOIOTH CBOi acoIfiarii 3a JOMOMOTOI «XMapH CIiB» Yy CepBici
Mentimeter.

Temu 3 po3auIiB OpO COLIyM, KyJdbTypy 4YM MNpoQOpi€HTaLll0 BAAJIO
JIOTIOBHIOIOTHCSI TIPOEKTHOIO poboToro. Hampukian, mix wac Temu «lIpodecii» yuni
cTBOpIOIOTh Tipe3eHTarlii y Canva abo Google Slides, BukopucroByrouu (HoTto,
ayniosamucu, QR-xoau. ['pynoBi 3aBmanHs MOKHA peanizyBaTH 3a goromoroio Padlet
gy Jamboard, ne miTé myONiKYIOTh pe3ysibTaTH BJIACHUX JOCHIKEHb: «Moe pigHe
MicTO», «EKonoriydi mpodsieMu» TOoLIO.

CyuacHa mouaTkoBa ImKona Takok iHTerpye STEAM-miaxia, 1o 103BOJISE
o0’eHaTH HAyKy, TEXHOJIOTIl, 1HXKEHEpil0, MUCTEUTBO Ta Marematuky. Ilin dac
BHBUYEHHS BJIACTUBOCTEW IPYHTY Y4HI IPOBOJASTH JOCIIIN 3 BUPOILYBaHHS POCIHH,
(biKCyIOTh 3MiHU Y (OTOIIOIEHHUKAX, CTBOPIOIOTH Ipadiku pocty y Google Docs a6o
Excel, 6ynytoTs MiHi-Momeni y kiaci. Lle He nuiie mi3HaBajlbHO, ajieé ¥ PO3BHUBAE
HaBUYKHU JIOCTITHUKA, aHATITUKA, TU3aiHepa.

B yMoBax BO€HHOTO CTaHy Ta IMCTaHLUIMHOTO a00 3MIIIaHOT'0 HaBYaHHS IU(POBI
3acO0M CTajay KPUTUYHO BAXKIMBUMH. YUHTENl OPTraHi30BYIOTh OHJIAMH-3aHATTS 3a
nornoMmororo  Zoom, Google Meet, BHUKOPUCTOBYIOTH BIpTyadbHI [OIIKK Ta
IHTepaKTUBHI BIPaBH IJiA 3a0€3MeUeHHs MOBHOIIHHOTO OCBITHBOTO MpOIeCy. Yce 1ie
MIATPUMYETHCS TOJOXKEHHAMU «METOIUYHUX pPEeKOMEHAIll 1100 OLIHIOBAHHS
pe3yJsibTaTiB HaBuaHHS 3700yBauiB ocBiTH 14 kiaciB» (quct MOH Ne 1/9-676 Bin
29.09.2021), ne 3a3Hav4a€eThCsl HEOOXITHICTH CTBOPEHHSI 1HKIIFO3UBHOTO, aIalITUBHOTO
Ta UG POBOTO HABYATHLHOTO CEPEIOBHUIIIA.

[HHOBAIIIITHI ~ TEXHOJOTil CHPHUSIOTh TaKOX BIPOBAIKCHHIO  CIEMCHTIB
(GhopMyBaJIBLHOTO OIIHIOBAHHS — YYHI CaMOCTIMHO OIIHIOIOTH MPOTpec, BUKOHYIOTh
camoaHnaii3 y uudposiit popmi, Harpukian, y Gopmi onutyBanHs abo anketu Google
Forms. Ile po3BuBae BianoBiaIbHICTh, CAMOOPTaHI3AIlII0 Ta CAMOPEQIICKCIIO.

BukopucranHs 1HHOBaUIMHHUX MMIJX0/(1B MOBHICTIO Y3TOJKYETHCS 3 IPUHIMIIAMU
€Bponericbkoi paMku 1ubpoBux KommeteHTHOCTeN s ocBiTH (DigCompEdu), sika
aKLIEHTY€ Ha PO3BUTKY LHU(POBOI MENAroriku, KPUTUYHOI TPAMOTHOCTI, YMIHHS
MpaloBaTH 3 HU(PPOBUMHU THCTPYMEHTAMH Ta 3aIydaTH JiT€H 10 TBOPUOI poOOTH 3
1H(popMalIi€ro.

TakuM YMHOM, IHTErpoOBaHUU Kypc «S AOCHIIKYIO CBIT» CTBOPIOE HIMPOKI
MO>XKJIMBOCTI IS peaizallii MUKIPEIMETHUX 3B’S3KiB, aKTMBHOTO BHKOPHCTAHHS
HU(PPOBUX TEXHOJOTIH, PO3BUTKY KIIOUYOBUX KOMIIETEHTHOCTEH 1 (OpMyBaHHS
Cy4acHOi 0COOMCTOCTI, 3/1aTHOT OPIEHTYBATHUCS y CBITI 3MiH. YunuTenb B ymoBax HYIII
MOCTa€ HE AK HOCIM TOTOBUX 3HaHb, a K (paCHIITATOP, HACTABHUK, OpPraHi3aTtop
MI3HaBaJbHOI JISUIBHOCTI, $IKMM BUKOPUCTOBYE IHHOBALIMHI TEXHOJOIIT IS
MaKCHMAaJIbHOTO PO3KPUTTS MOTEHITIATY KOKHOTO 3/100yBaya MO4YaTKOBOi OCBITH.
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Abstract

The article investigates the verbalization of supernatural creatures in English folk
fairy tales within the framework of Possible Worlds Theory. Magical thinking is viewed
as a cognitive mechanism that rationalizes the irrational and the unknown, giving rise
to beliefs in the supernatural and, consequently, to mythological and fairy-tale
narratives. Fairy tales are interpreted as alternative semantic worlds whose structure is
linguistically instantiated and governed by specific ontological, axiological, and
pragmatic rules.

The study focuses on lexical units naming supernatural beings and treats them as
structural components that shape the fictional world of the fairy tale. Using a multi-
level methodological approach that combines semasiological, onomasiological,
cognitive, and discourse-pragmatic analyses, the research examines English folk
narratives, including Jack the Giant Killer and Jack and the Beanstalk.

The findings demonstrate that the naming of supernatural creatures follows
systematic ontosemantic patterns and directly correlates with their narrative roles,
value orientation, and communicative behavior. It is argued that nomination is
inseparable from narrative function, as supernatural beings are encoded as agents of
conflict whose verbal actions contribute to the construction of power relations and the
restoration of order within the fairy-tale world.

Key words: fairy-tale discourse; possible worlds theory; mythic space;
supernatural beings; nomination; ontosemantics; narrative pragmatics; cognitive
linguistics.

The aim of this study is to identify the principles governing the verbalization of
supernatural creatures in English folk fairy tales within the framework of Possible
Worlds Theory.
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To achieve this aim, the study sets out the following objectives:

1. to conceptualize the fairy-tale universe as an alternative possible world;

2. to analyze lexical units naming supernatural creatures from semasiological and
onomasiological perspectives;

3. to develop an ontosemantic classification of supernatural beings;

4. to examine their narrative, pragmatic, and axiological functions;

5. to demonstrate the interdependence between nomination, narrative role, and
communicative behavior.

Magical thinking, as a specific type of categorizing that rationalizes the irrational
and the unknown, gave rise to belief in the supernatural, which in turn led to the
creation of myths and fairy tales. The concepts of fairy tales and mythic space are
closely connected to the theory of alternative worlds.

The theory of possible worlds is a formal model developed by logicians for the
purpose of defining the semantics of modal operators-primarily those of necessity and
possibility, but other operators have been suggested. The theory has two concepts to
propose to textual semiotics: the metaphor of "world" to describe the semantic domain
projected by the text; and the concept of modality to describe and classify the various
ways of existing of the objects, states, and events that make up the semantic domain

[1]

The notion of possible worlds has been the subject of scholarly reflection for
centuries, evolving from a philosophical abstraction into a fully developed analytical
framework applied in linguistics, logic, narratology, and semiotics.

This research is grounded in the theory of possible worlds, originating from
Aristotle’s ontological distinction between actual and the potential modes of being. The
emergence of the term “possible worlds” and the development of this concept are
attributed to G. Leibniz, who was the first to formulate the idea of the existence of
multiple alternative models of reality that are logically possible but not actualized [2]

The modern application of this theory to fiction and narrative originates from the
works of Dolezel, Pavel, Eco, Vaina, Lewis, and Maitre, who treat fictional universes
as structured modal systems with distinct rules of ontology, causation, value, and
knowledge.

Cognitive adaptations of Fauconnier’s mental space theory and Carnap’s
linguistic-semiotic interpretation, reinforce the principle that fictional worlds become
possible only when they are linguistically instantiated [3]

Thus, verbal units naming supernatural creatures are treated as structural elements
shaping the fictional world of the fairy tale.

Methodology

The study employs:

- semasiological analysis (meaning—oriented approach),

onomasiological analysis (motivation and naming patterns),

component and cognitive analysis (conceptual modelling),
discourse-pragmatic analysis (functional and narrative roles of creatures).
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The dataset includes English folk tales such as Jack the Giant Killer, Jack and the
Beanstalk, and material from Edwin Sidney Hartland’s English Fairy and other
FolkTales, alongside additional folklore sources.

Preliminary Findings

The fairy-tale universe in English folklore demonstrates systematic naming
strategies for supernatural creatures. Based on an ontosemantic classification, the
following types emerge:

Table 1 - Ontosemantic classification of English supernatural creatures

‘Type HExamples HDeﬁning Feature

Anthropomorphic giant, witch, wizard humar}-llke form,  speech,  social
behaviour

Zoomorphic dragon, wolf-spirit anl'mal-based image with supernatural
traits

Quasi-zoomorphic / hybrid troll, ‘ werewolf,lcombination of multiple ontological

mermaid models

g;i(;rglorphlc /- enchanted fairy, fae, oracle association with magic, fate, higher forces

‘Elemental Hﬁre spirit, storm-being Hembodiment of natural forces ‘

‘Undead thost, phantom Hdetached from biological life ‘

Ilustrative Example

In Jack the Giant Killer, the lexical unit giant demonstrates:

« agentive semantics (threat, ruler of territory, guardian of wealth),

« stable negative axiological marking,

« pragmatic and discursive prominence, as giants engage in verbal acts such as
threatening, asserting dominance, or negotiating power.

This suggests that naming is inseparable from the creature’s narrative function
and cultural role.

The concept of the GIANT is revealed within the scenario typical of fairy tales in
which the “Hero defeats the Enemy.” In this narrative pattern, the HERO(Jack)
triumphs over the giant through intelligence and cunning, having dug a pit larger than
the giant himself. This victory ultimately leads to Jack’s public recognition and the
conferral of the title “Giant Killer”: “There he fell to work at once, and before morning
he had dug a pit twenty-two feet deep, and almost as many broad. He covered it over
with sticks and straw, and strewed some of the earth over them, to make it look just
like solid ground. He then put his horn to his mouth, and blew such a loud and long
tantivy, that the giant awoke and came towards Jack, roaring like thunder: “You saucy
villain, you shall pay dearly for breaking my rest; I will broil you for my breakfast.”He
had scarcely spoken these words, when he came advancing one step farther; but then
he tumbled headlong into the pit, and his fall shook the very mountain”.
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This episode represents the prototype scenario HERO OVERCOMES ENEMY,
where the HERO (Jack) and ENEMY (the Giant) occupy stable model roles marked by
asymmetry of physical power vs intellectual superiority.

The frame structure may be summarized as follows: setting (St. Michael’s
Mount — a liminal, elevated, dangerous space) — participants (HERO: Jack; ENEMY:
Giant) - trigger event (giant awakens and detects the intruder) - conflict dynamics
(threat — deception — downfall) — resolution (hero kills the creature and restores
order).

The setting functions as a cognitive marker of the Otherworld, reinforcing the
conceptual domain of supernatural danger.

The lexeme giant generates a blended conceptual space, combining:

o Human mental model (HUMAN) — speech ability, intentional action, appetite,
social awareness

« Non-human monstrous model (MONSTER/BEAST) — abnormal size («He was
eighteen feet high, and three yards round; and his fierce and savage. looks were the
terror of all his neighboursy), animalistic consumption, predatory lifestyle «<He dwelt
in a gloomy cavern on the very top of the mountain, and used to wade over to the main
land in search of his prey. When he came near, the people left their houses; and after
he had glutted his appetite upon their cattle, he would throw half-a-dozen oxen upon
his back, and tie three times as many sheep and hogs round his waist, and so march
back to his own abode»

The confrontation is structured through verbal exchange representing conflicting
pragmatic intentions “You saucy villain, you shall pay dearly for breaking my rest; I
will broil you for my breakfast”

The giant’s utterance “You saucy villain, you shall pay dearly for breaking my
rest; [ will broil you for my breakfast” represents a series of speech acts that construct
his dominant communicative position within the confrontation. The opening insult,
“you saucy villain,” functions as an expressive act, intended to assert moral and
hierarchical superiority and to position Jack as inferior and transgressive. This is
followed by the commissive “you shall pay dearly,” which conveys the speaker’s
intention to inflict harm, thus marking the utterance as threat-oriented and projecting
imminent violence. The final clause, “I will broil you for my breakfast,” introduces a
predatory metaphor that not only amplifies the severity of the threat, but also evokes
fear through imagery of consumption and brutality. Together, these elements reflect a
communicative strategy centered on dominance, intimidation, and psychological
coercion.

Once the giant is trapped, Jack’s response —“O ho, Mr. Giant! Have you found
your way to the bottom so soon? How is your appetite now?”— constitutes a sequence
of strategically crafted speech acts that invert the previously established power
hierarchy. The mocking vocative “Mr. Giant” serves as a role-reversal device,
transforming the former threat into an object of ridicule. The subsequent questions
function as ironical pseudo-questions: they do not seek information but act as rhetorical
tools designed to assert control and publicly diminish the enemy. Additionally, Jack’s
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final remark acts as an echoic quotation of the giant’s earlier threat about eating him,
now reframed to undermine its seriousness and symbolically reclaim authority. These
linguistic moves activate conceptual values associated with wit, courage, justice, and
heroic triumph, demonstrating that Jack’s strategy is competitive and grounded in
irony, belittlement, and moral positioning. His speech confirms that the true source of
his superiority lies not in physical strength, but in intellectual refinement and strategic
verbal dominance.

Conclusion and Future Work

The preliminary analysis confirms that the verbalization of supernatural creatures
in English fairy tales represents a structured system that reflects mythological logic,
cultural symbolism, and narrative pragmatics.

Further research will examine:

« semantic and narrative roles of specific creature types;

« patterns of speech behaviour and discourse genres associated with supernatural
beings;

« axiological, emotional, and ethnocultural meaning components of the
corresponding lexical units.
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Abstract. The current extremely thin Martian atmosphere is mainly composed of
carbon dioxide. The current average temperature near the surface of Mars is 210 K. At
the equator, the surface temperature reaches +30°C at noon in summer and drops to -
153°C at the poles in winter. Diurnal variations in the mid-latitudes exceed 100°C.
Currently, the Martian climate is characterized by global dust storms. Seasonal
fluctuations are also observed in methane concentrations. The current state of the
atmosphere is the result of a continuous process of atmospheric loss over geological
time. This emphasizes the dramatic climatic and atmospheric evolution. At an altitude
of about 40 km, an ozone layer up to 7 km thick has been found in the atmosphere.

Keywords: Mars, atmospheric evolution, diurnal variations, chemical
composition.

Mars is currently a very cold world [4, 14, 20, 21]. The average surface
temperature is about 210 K, which is much colder than the harshest conditions in
Antarctica on Earth. Temperatures on Mars vary widely. According to the "Curiosity"
rover, in the warmest conditions, the surface temperature at the equator in summer at
noon can temporarily rise above 0°C, reaching +20°C, or even +30°C. However, the
extreme lows are much lower: at the poles during the polar night the temperature can
drop to -143°C, or even -153°C. The very thin atmosphere of Mars now does not retain
heat well. This leads to huge daily temperature fluctuations. Even at the equator, the
temperature can drop from +20°C during the day to -80°C the next night. That is, daily
differences in mid-latitudes can exceed 100°C. Observations by the “Perseverance”
spacecraft in the Jezero crater recorded a rapid drop in temperature of 5°C (from -20°C
to -25°C) in just half an hour; this indicates very sharp changes even in local conditions.
Temperature also varies significantly depending on the season, elevation [1, 16, 19,
24], and latitude. Polar regions are the coldest, especially in winter; while equatorial
regions receive more solar heat. A significant amount of CO, is currently not
participating in seasonal changes, since it does not have time to evaporate from one
polar cap, while the rest of it is adsorbed in the regolith.
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On Mars, aerosol particles in the atmosphere [8, 9] have a significant influence
on the formation of the general climate [10]. When Mars passes near perihelion, this
influence is significantly enhanced. And then global dust storms begin to arise [6, 2],
transporting significant amounts of dust across the planet [26, 27]. Therefore, dust
storms are now a characteristic feature of the Martian climate (Fig. 1, left). They can
range from small local vortices, known as “dust devils” (Fig. 2, right), to gigantic
global storms that can cover the entire planet and last for months [26, 27].

| Al O S
Fig. 1. Left — local type of dust storm that formed on the edge of the southern polar region
(http://photojournal.jpl.nasa.gov/). Right — the “Perseverance” rover recorded the collision of two
dust vortices on the surface of Mars (https://benchmark.rs/wp-content/uploads/2025/04/Pustinjski-
davoli-na-Marsu.webp).

These storms lift vast quantities of fine reddish dust into the atmosphere, which
can also significantly affect surface and atmospheric temperatures by blocking
sunlight, as well as atmospheric pressure. During powerful dust storms, the dust rises
to heights of up to 20 km. The atmosphere then becomes noticeably dusty, containing
particles about 1.5 microns in diameter. Their presence gives the Martian sky a reddish
or pinkish hue [3, 17, 22] when viewed from the surface due to iron oxide particles
suspended in the atmosphere. Seasonal fluctuations are also observed in methane
concentrations, which vary from about 0.24 ppb in the northern winter to about 0.65
ppb in the summer and may be associated with the presence of certain life forms [12,
13, 15]. The current Martian atmosphere is mostly carbon dioxide and is extremely
thin. This low pressure, combined with low temperatures, makes liquid water unstable
on the planet's surface. However, extensive geological evidence, such as ancient river
valleys and lake beds, strongly suggests that liquid water was widespread on Mars in
its past. This poses a significant paradox: how could liquid water have existed under
such conditions? The logical conclusion is that the early atmosphere of Mars must have
been much denser, likely supported by significant and prolonged volcanic outgassing
[23] due to the absence of plate tectonics [2, 5].

The current state of the atmosphere is thus the result of a profound and continuous
process of atmospheric loss over geological time, underscoring dramatic climatic and
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atmospheric evolution [11, 18, 25]. At an altitude of about 40 km, even an ozone layer,
nearly 7 km thick, has been found in the atmosphere. At an altitude of [ 1300 km, atomic
oxygen becomes the main constituent of the atmosphere. Its presence can be explained
by the processes of photodissociation of carbon dioxide.

This conclusion follows from the fact that the density of its other product, carbon
C, decreases with altitude faster than the density of oxygen. Starting from an altitude
of 400 km, the predominant component of the atmosphere on Mars is atomic hydrogen
with a concentration of 10 atoms in 1 cm?®. It is expected that almost the same amount
of helium is retained at the same altitude. At an altitude of several thousand kilometers,
the atmosphere should consist of almost pure hydrogen. And such an outer atmosphere
of Mars from pure hydrogen extends to an altitude of 20,000 km, forming a kind of
hydrogen “corona” of the planet.

It was studied by various spacecraft [11, 12] that used special receivers sensitive
to radiation in the hydrogen Lyman-[] resonance line. Such radiation occurs when solar
ultraviolet radiation is scattered by hydrogen atoms located in the upper part of the
Martian atmosphere. Hydrogen atoms in the upper parts of the planet's atmosphere
should dissipate into interplanetary space. But since they are present in the modern
atmosphere of Mars, there must be a constant source of their replenishment at present.
It is clear that one of the main such sources could be the dissociation of water vapor
from the upper layers of the atmosphere of Mars. Thus, even a very small amount of
water vapor H,O, which is currently present there, is sufficient for this purpose.
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Abstract. Polymer-based composites have garnered significant academic and
industrial interest in this context, primarily due to their inherent advantages such as
ease of manufacturing, environmental sustainability, and overall cost-effectiveness.
Despite these benefits, the advancement of high-performance thermally conductive
polymer composites is fundamentally challenged by the presence of interfacial thermal
resistance. This phenomenon occurs when diverse filler morphologies, encompassing
various chemical types, particle sizes, and geometric shapes, are introduced into the
polymer matrix. Interfacial thermal resistance acts as a bottleneck for heat flow,
significantly restricting the theoretical thermal conductivity values that these materials
could otherwise achieve. This article delivers an exhaustive and detailed review of
current methodologies designed to minimize the impact of interfacial thermal
resistance through the precise optimization of filler parameters. A critical analysis of
the literature reveals that the hybridization of two or more distinct filler types
demonstrates a remarkable capacity for improving thermal performance. This
improvement is driven by a synergistic effect that facilitates the formation of an
interconnected three-dimensional conductive network or pathway within the material
structure. One of the most significant observations is that the physical size and
geometric form of the fillers play a more decisive role in enhancing the thermal
conductivity than the specific type of filler material utilized. This is explained by the
fact that optimized dimensions and shapes lead to a substantial increase in the contact
area between the particles, which in turn drastically reduces the resistance at the
interfaces. By addressing these fundamental factors, researchers can more effectively
engineer materials that meet the thermal demands of modern electronics.
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Introduction. The rapid evolution of power electronics packaging technology
toward aggressive miniaturization and the development of high-capacity devices is
fundamentally driven by industrial requirements for elevated operating temperatures,
increased power density, and long-term reliability. As modern systems push the
boundaries of performance, the precipitous rise in power density generates a
proportional escalation in heat flux. This surge in thermal energy presents a critical and
complex challenge for the engineering of packaging materials, as excessive heat
directly undermines the structural integrity of power modules, induces material fatigue,
and triggers various failure mechanisms. Consequently, thermal management has
emerged as a decisive element in the design process, playing a vital role in the efficient
dissipation of heat generated by the semiconductor chip. A profound understanding of
heat transfer principles and dissipation characteristics across diverse material systems
is essential for the production of more resilient and failure-resistant devices. In the
context of one-dimensional thermal flow within a heat sink, the underlying heat
transfer mechanisms and the strategic combination of compatible materials are
paramount for maintaining optimal performance levels and ensuring the operational
stability of the entire system.

Thermally conductive materials represent the most prevalent solution for heat
dissipation within power device enclosures. A wide array of such materials is currently
employed in packaging architectures, where they primarily serve as die-attach agents
to bond the silicon crystal to the substrate or the lead frame. Among the emerging
candidates for next-generation die-attach applications, hybrid polymer composites
occupy a prominent position. However, the investigation of these hybrid systems
remains in a developmental stage due to the multifaceted nature of their design,
particularly regarding the integration of a polymer matrix with fillers of varying shapes,
types, and dimensions. The primary obstacle in the synthesis of both single-filler and
hybrid polymer composites is the phenomenon of interfacial thermal resistance,
frequently referred to as Kapitza resistance [1]. This resistance occurs at the junction
of the filler and the matrix, acting as a significant barrier that degrades the overall
thermal performance of the composite interface material.

The presence of Kapitza resistance means that even fillers with exceptionally high
intrinsic thermal conductivity may fail to provide the expected cooling efficiency if the
interface is not properly engineered. The thermal transport across these boundaries is
governed by phonon scattering, which is highly sensitive to the physical and chemical
characteristics of the contact area. To satisfy the stringent requirements of modern
electronic applications, a comprehensive approach to the design of high-thermal-
conductivity polymer composites is required. This necessitates a detailed focus on the
spatial distribution of fillers, the optimization of filler-to-filler contact, and the
mitigation of thermal bottlenecks. Achieving a low-resistance thermal path requires
careful control over the morphology of the additives, as the interplay between different
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particle geometries can either facilitate or hinder the formation of a continuous
conductive network [2].

Furthermore, the mechanical and rheological properties of the polymer matrix
must be balanced with the loading levels of the fillers to ensure that the composite
remains processable and adheres effectively to the device components. The challenge
is exacerbated by the fact that increasing filler concentration to improve conductivity
often leads to increased viscosity and potential void formation, which can
paradoxically increase the total thermal resistance of the assembly. Therefore, the
architectural design of these materials must be meticulously understood and controlled
to bridge the gap between theoretical thermal potential and practical application
performance. The ongoing shift toward high-power density modules reinforces the
necessity of exploring synergistic effects in hybrid fillers, where the combination of
different dimensions, such as one-dimensional tubes and two-dimensional flakes, can
potentially bridge gaps in the thermal network more effectively than uniform particles.
This complex landscape of material science and thermal engineering forms the basis
for current efforts to overcome the limitations of traditional thermal interface materials
in the power electronics industry.

Aim. The primary objective of this article is to provide a comprehensive
description and a rigorous discussion regarding the behavior of interfacial thermal
resistance within the context of polymer based composite materials. It is essential to
establish a clear and profound understanding of how specific filler characteristics,
including geometric shape, chemical type, and physical size, directly influence the
mechanisms of interfacial thermal resistance. By examining these fundamental
parameters, the study seeks to elucidate the pathways for enhancing the overall thermal
conductivity of both single filler and hybrid polymer systems. Furthermore, the
analysis focuses on the complex interactions at the contact boundaries between the
polymer matrix and the reinforcing agents, which often act as the primary bottleneck
for efficient heat dissipation in electronic packaging. A significant portion of the
discussion is dedicated to evaluating the comparative advantages of hybrid polymer
composites over traditional systems that utilize a single type of crystalline filler. This
work aims to bridge the gap between theoretical heat transfer models and practical
material design by identifying the optimal configurations that minimize thermal
impedance. By synthesizing current knowledge on filler optimization, the article
provides a structured framework for the development of next generation die attach
materials capable of meeting the thermal demands of high-power density devices. The
ultimate aim is to offer a detailed perspective on the structural engineering of
composites, ensuring that the selection of materials and their spatial arrangement are
precisely aligned with the requirements for maximum thermal performance and
operational reliability in modern power electronics.

Results and Discussion. The results of the experimental investigation demonstrate
a significant increase in thermal conductivity which is primarily attributed to the high
intrinsic thermal conductivity of the filler materials integrated into the polymer matrix.
It was concluded that the presence of a synergistic effect within hybrid polymer
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composites contributes more effectively to achieving high thermal conductivity than the
utilization of individual fillers in isolation. This phenomenon was found to originate
from the strategic variation in both filler size and geometric shape. Therefore, to fully
exploit this factor it is essential to consider additional variables such as the specific
dimensions and morphology of the fillers to maximize the synergistic potential of the
resulting composite. The analysis of the single filler composite system revealed that the
application of larger filler particles exerts a more substantial influence on the overall
thermal conductivity because heat transfer through larger particles occurs with greater
ease and stability compared to pathways formed by smaller fillers. However, since the
resulting thermal conductivity values were still relatively limited the concept of
combining fillers of two distinct sizes to form a hybrid polymer composite was proposed
as a solution to further enhance thermal performance. Small filler particles are capable
of filling the gaps and voids that are inevitably formed during the mixing process
between larger structures. In principle the presence of voids or air gaps between filler
particles creates a significant thermal barrier that obstructs the continuity of heat
conducting pathways. Consequently, the addition of another filler type with a smaller
size helps to occupy the voids or gaps between the current larger filler particles thereby
creating more additional pathways between the fillers. This structural arrangement is
extremely beneficial for reducing the thermal barrier and ensuring a continuous flow of
heat through the material thus increasing the total thermal conductivity of the composite.
By optimizing the packing density through this multi scale approach the resistance at the
particle interfaces is effectively minimized. The interaction between large and small
particles facilitates the construction of a more three-dimensional network that promotes
efficient phonon transport across the entire polymer system.

Conclusions. The study of thermally conductive polymer composites
demonstrates that the mitigation of interfacial thermal resistance is the most critical
factor for enhancing heat dissipation in power electronics. The findings confirm that
while the intrinsic properties of fillers are important the optimization of filler
morphology including size and shape plays a superior role in improving thermal
performance. Hybridization of fillers proves to be more effective than single filler
systems because small particles fill internal voids and gaps between larger particles
thereby creating a continuous three-dimensional conductive network. This synergy
significantly reduces the Kapitza resistance and lowers the thermal barrier within the
material. These strategies provide a vital foundation for the development of advanced
die attach materials for modern high power density devices.
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Abstract. The application of the plane equation that is used for unmanned aerial
vehicle trajectory assessment, artillery calculations, engineering tasks, and surveillance
systems is analysed. The plane equation allows modeling terrain segments, inclined
surfaces, and conditional safety or observation boundaries with minimal computational
effort. Although this approach involves simplifying assumptions and does not provide
absolute accuracy, it is well suited for preliminary analysis and rapid decision-making.
The results demonstrate that the plane equation remains a practical and flexible element
of the mathematical toolkit, especially when combined with other analytical methods
and empirical data in applied military contexts.

Keywords: equation, plane, model, military problems

Introduction. In practical military problems, there is often a need to describe a
spatial situation quickly and with sufficient accuracy, without resorting to overly
complex models. In such cases, it is reasonable to use simple geometric objects, in
particular a plane. Despite the apparent abstract nature of this concept, the plane
equation is quite effective for an approximate description of real surfaces and
boundaries in three-dimensional space.

Purpose and objectives of the research. The purpose of this research is to
analyze the applicability of the plane equation as a simplified mathematical tool for
spatial analysis in practical military tasks. The study aims to justify the use of planar
models for approximate representation of terrain surfaces, spatial boundaries, and
object trajectories under conditions where rapid assessment and computational
simplicity are required.

The objectives of the research are: to examine the geometric interpretation of the
plane equation and its key parameters; to analyze typical military-related applications
of the plane equation, including unmanned aerial vehicle navigation, artillery
calculations, engineering tasks, and surveillance systems; to evaluate the advantages
and limitations of using planar models in real-world conditions; to determine the role
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of the plane equation in preliminary analysis and decision-making processes when
detailed data are unavailable.

Results of the research and their discussion. An equation of the form Ax +
By + Cz + D = 0 is especially convenient because it allows one to easily change the
orientation and position of a plane by varying the coefficients. In applied military
problems, planar models are often used to approximate terrain surfaces over limited
areas [1]. In applied problems, this equation is usually interpreted not formally, but as
a model of a specific surface — a terrain segment, a sloped shelter surface, or a
conditional boundary of a zone.

In particular, when analyzing the motion of an unmanned aerial vehicle, the plane
equation can be used to define a safe descent level. In practice, this means that the
flight trajectory is considered relative to a certain plane that specifies an allowable
altitude or a landing surface. Determining their point of intersection makes it possible
to estimate the moment of descent without using complex numerical methods, which
1s important in situations where decisions must be made quickly.

In artillery calculations, a plane is often used as a simplified model of the terrain.
Although the actual ground surface is uneven, over a limited area it can be
approximately considered planar. This makes it possible to assess whether the
projectile trajectory will intersect the terrain surface before reaching the target. Such
estimates do not claim absolute accuracy, but they are useful at the stage of preliminary
analysis.

Special attention should also be given to engineering tasks. When setting up
positions or installing protective structures, it is important to control surface slopes and
their relative arrangement. Here, the plane equation is used as a tool for verifying
geometric parameters, particularly when comparing design data with actual
measurements.

In surveillance and radar systems, a plane can be treated as a conditional boundary
of a detection zone or as a surface from which a signal is reflected. Analyzing the
relative position of an object’s trajectory and such a plane helps to determine the
moment when a target enters or leaves the observation zone. Thus, in military
applications, the plane equation is usually not an end in itself, but rather an auxiliary
tool for spatial analysis. Its main advantage lies in its simplicity and flexibility, which
makes this model appropriate in cases where a practical result is needed without
complicating the calculations.

It should also be noted that using a plane as a model is always associated with
certain assumptions. In real conditions, surfaces are rarely perfectly flat, and spatial
objects have complex shapes. However, in practice it is often not the exact description
of all irregularities that matters, but the overall orientation of a surface and its position
in space. This is precisely what makes the plane equation a convenient tool for initial
estimates and checks. In some cases, the plane equation is used in combination with
experimental or measured data. For example, the coordinates of several characteristic
terrain points can be used to construct a plane that approximately describes a section
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of the relief. The resulting model makes it possible to analyze potential vehicle
movement trajectories or identify areas where certain actions may be difficult to
perform.

This approach is often applied at the planning stage, when detailed information is
still unavailable or incomplete. In tasks related to the movement of ground vehicles, a
plane can be used to assess terrain possibility. The surface slope determined from the
plane equation allows conclusions to be drawn about the feasibility of movement or
the need to change a route. Although such assessments are approximate, they help to
eliminate obviously problematic options before the task begins.

It is also worth mentioning the use of planes in problems where it is important to
evaluate the relative positions of several objects. For example, when analyzing lines of
sight or observation sectors, a plane may define a conditional boundary beyond which
an object becomes inaccessible to direct observation. In such cases, the plane equation
is used not for precise calculations, but to check the very possibility of observation
under given conditions.

Conclusions. Practical experience shows that the plane equation is most often
applied not in isolation, but as part of a more general analytical framework. It may be
combined with equations of lines, motion trajectories, or simple numerical estimates.
This approach helps to maintain a balance between accuracy and computational
complexity, which is especially important in applied military tasks.

Thus, the plane equation remains a useful element of the mathematical toolkit
precisely because of its simplicity and clear geometric interpretation. Its use is justified
in situations where it is necessary to quickly obtain a general understanding of the
spatial configuration of objects and, based on this, make preliminary decisions. When
combined with other analytical methods, it allows spatial problems to be handled
effectively without unnecessary complication of the mathematical model.
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3100yBauka (haxoBOi MEePeABUIIOT OCBITH

Binokpemnenuii cTpykTypHuii nigposain “@axosuit konemx 13 JIHY
imeni Tapaca llleBuenka”, Ykpaina

AHoOTaunisi. Y CTarTi po3risHYTO 1HHOBaUiWHI (opMU HaBYaHHS Yy (Gi3UUYHIN
KYJbTYpl SIK YMHHUK MiJBUIICHHS €()EeKTUBHOCTI OCBITHHOTO MPOIIECY B 3aKjiaaax
3arajpHOI cepe/HbOi OCBITH. [IpoaHanizoBaHO TEOPETUYHI MIAXOIU JO BUKOPUCTAHHS
IHHOBAIIMHUX TEXHOJIOT1H, 30kpeMa reimidikaiii, mudpoBux (iTHEC-IHCTPYMEHTIB
IUIS MOHITOPUHTY (DI3UYHOI aKTMBHOCTI Ta TPEHAXKEPIB 13 PO3YMHHUM KEpyBaHHSIM
HaBaHTaKeHHSIM. OKpecieHo iX BIUIMB HAa MOTHBAIIO YYHIB, IHIWBITyaTi3allito
(GI13MYHOrO0 HAaBaHTAKEHHA Ta (OpMyBaHHS YCBIJIOMJIEHOTO CTaBJIEHHS /0 BJIACHOTO
3nopoB’s. OcoOnuBYy yBary mpUAUICHO POJi  KOMaHIHO-OPIEHTOBAaHUX (HOpM
CHIOPTUBHOI JISJTBHOCTI Y PO3BUTKY COIQJIbHOI B3a€EMOJIi Ta KOMYHIKaTMBHUX
HaBMYOK. Bu3HaueHO nepeBaru Ta NOTEHIIIHI PU3UKU BIPOBAKEHHS IHHOBALIMHUX
nigxoAiB  y Gi3uuHy KynaeTypy. Haromomeno Ha HeEoOXIJHOCTI HAyKOBO
OOTpYHTOBAHOT'O Ta IMEIaroriyHo0 BUBAXKEHOTO BUKOPHUCTAHHS 1HHOBAIM y MPaKTHUIl
(b13MYHOTO BUXOBaHHSI.

KawuyoBi caoBa: ¢iznuHa KynbTypa, IHHOBAIIMHI (OpPMU HaBYaHHS,
reiimigikaniss, UUPpPoOBI TEXHOJIOT1l, MOHITOPUHI (PI3UYHOI AKTHBHOCTI, COLllaJbHA
B3a€MO/Iis.

Beryn. @i3nyHa KynbTypa SK CKJIa0Ba OCBITHBOTO MPOLIECY BUKOHYE HE JIHIIE
037I0pOBYY, a i BUXOBHY Ta colliaizytouy (yHKIIII, OJTHAK 1l MOTEHIIAT HE 3aBXKIU
peanizyeTbcsl TMOBHOK MIPO0 B yMOBaxX TpPaJuIlIMHOI oOpraxi3aiii HaBYaHHSI.
OOmexeHa BaplaTUBHICTE (OpM 1 METOMIB NPOBEACHHS 3aHITh, HEAOCTATHS
Opi€eHTaIlll Ha I1HAWBIAyalbHI MOTPeOM yYHIB 1 ciabka MOTHBAIliifHA CKJIaJ0Ba
3HIKYIOTh €(DEeKTUBHICTh (DI3UYHOIO BHUXOBAaHHSA Ta IHTEPEC JI0 CHUCTEMATHYHOT
pyxoBoi nismibHOCTI. [le 3ymoBmoe moTpeOy B OHOBJIEHHI MIAXOMIB /10 HaBYAHHS
(G13UYHOT KYJIBTYPH 3 ypaxXyBaHHSIM CYy4aCHUX OCBITHIX 1 COLIAIBHUX BUKJIUKIB.

AKTyanbHICTh JOCIIPKCHHS BH3HAYAETHCS MOTPEOOI0 OHOBICHHS MPAKTHUKU
3arajJbHOOCBITHIX 3aKJaJiB Yepe3 BIPOBAKCHHS TEAAroriuyHux pilieHb, 10
BIJIIOBIJIAIOTh CYYaCHUM OCBITHIM 1 COLIOKYJBTYPHUM 3allUTaM, CIPUSIOThH
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MIJIBUIIICHHIO MOTHBAIli 10 (Hi3WYHOT aKTHMBHOCTI, (D)OPMYBaHHIO BiAMOBIAAIBLHOTO
CTaBJICHHS JO BJIACHOTO 3JI0OPOB’Sl Ta PO3BUTKY HABHYOK COIIaJIBHOI B3a€EMOII.
[aHOBaIIMHI opMHU HaBYAaHHS Yy (I3UUHIA KYJIBTYpl PO3TIAAAIOTHCS K €PEKTUBHUIMA
3aci0 MojiepHi3allli OCBITHBOT'O MIPOIIECY, 110 MOEIHYE OCBITHI, BUXOBHI Ta 0370pOBYI
3aBJIaHHS i OPIEHTYETHCA HA aKTHUBHY yYacTh YUHIB Y HABUAIbHO-PYXOBI1i AISUTBHOCTI.
Teopernune ocMmucieHHs uX GOpM € HEOOXITHUM JUIs X HAYKOBO OOIPYHTOBAHOTO
Ta MEJAroriyHo JOLUUIBHOIO 3aCTOCYBaHHS.

Meta nocCHiIzKeHHS TOJSATaE y TEOPETUIHOMY OOIPYHTYBaHHI 1HHOBAI[IHHUX
¢dbopm HaBuyaHHA y (DI3UYHIN KylIbTYpl Ta BU3HAYEHHI iX 3HAYEHHS JJIS IM1IBUILEHHS
SKOCT1 ¥ €(pEKTUBHOCTI OCBITHBOT'O TIPOIIECY.

3aBaaHHA JOCHIXKeHHS TOJATal0Th Y CUCTEMaTU3allli HayKOBUX MOTJISA/IIB Ha
OHOBJICHHA 3MICTYy ¥ (opM HaBuaHHA (I3UYHOI KYJIbTYpH, a TAKOXK Y BHUSBIICHHI
MeIarOTTYHNX MOJKJIMBOCTEH 1HHOBAIIMHMX MIAXOJIB Y KOHTEKCTI MOTHBAIIMHOTO,
0370pPOBYOTO Ta COL[1aIbHOTO PO3BUTKY YUHIB.

Metoau i maTepiaau gociaigkenHsi. J[ociikeHHS Mae TEOPETUYHUIA XapaKTep
1 0a3yeTbcsl Ha aHaNi3l BITYM3HSHUX Ta 3apyODKHUX HAyKOBHX Ipallb 3 Teopii
(G13MYHOTO BUXOBAHHS Ta MEAAroriku. ¥ poOOTi 3aCTOCOBAHO METOJU TEOPETUYHOTO
aHai3y, MOPIBHSIHHS Ta y3arajJbHEHHS HayKOBUX JKEpE.

Bukisiag ocHOBHOTo MaTepianay gociigxenHsi. [HHOBauiliHI pOpMU HAaBYAHHSA Y
GIBUYHIA KyJBTYpl JOMUIBHO PO3TJISAIATH SK CHUCTEMY II€JaroriyHUX IIIXOMIB 1
METO/IIB, CIPSIMOBAHMX HAa OHOBJIEHHS 3MICTYy, OpraHizaiii Ta 3aco0iB OCBITHHOTO
MPOIIeCY 3 ypaxyBaHHSM IHIWBIAyadbHUX MOXKIMBOCTEH Y4YHIB, iX MOTHBAI[IHHOT
chepu Ta moTrpeOu B akTUBHINA B3aeMoili. Ha BimMiHy Bia TpaauIiiHUX MOJEseH,
IHHOBaLIHI (OPMHU OPIEHTYIOTHCS HE JIMIIE HAa BUKOHAHHS HOPMAaTHUBIB, a U Ha
(dbopMyBaHHS CTIHKOTO IHTEPECY IO PyXOBOi MISILHOCTI, PO3BUTOK CAMOKOHTPOJIIO Ta
YCBIJJOMJICHOT'O CTABJIEHHS 10 (P13MYHOTO PO3BUTKY.

Ha nymky O. Xyprenko ta C. JIMUTpEeHKO, BUKOPWUCTAaHHS I1HHOBAI[IHHUX
TEXHOJIOT1M Ha ypokax (i3W4yHOI KYJbTYPH € OJHUM 13 HAWOUIBIN MEepPCHEeKTUBHUX
HAIpPsIMIB YJTOCKOHAJICHHS] OCBITHBOT'O MPOIIECY, OCKUTBKH CIIPHSIE MIBUIIICHHIO PIBHS
(G13MYHOI aKTUBHOCTI MIKOJISIPIB, PO3BUTKY IXHIX (PI3MUHUX SKOCTEH 1 (HOpMYyBaHHIO
310pOB’A30€peKyBajIbHOT KOMIETEHTHOCTI [3]. ABTOpM HaroJoumyrTh, LIO
pe3ynbTaTH aHaNi3y CydacHOI HAyKOBOI JITEpaTypH MIATBEPIKYIOTh MO3UTHUBHUUN
BIUTMB LU(PPOBUX MIATHOPM, MOOUIBHUX 3aCTOCYHKIB, IHTEPAKTUBHUX TPEHAXKEPIB 1
O0COOMCTICHO OPIEHTOBAaHMX MEAArOTIYHUX CTpATerii Ha MOTHUBAIIIIO YUHIB JI0 3aHSTh
¢b13uuHrME BripaBamu [3].

Sk 3a3HauvaloTh CyyacHl yKpaiHCbki aBTopu, 30kpema O. Komowmiens, O.
Xyptenko, C. JIMUTpEeHKO Ta 1HIII, BAKIUBOIO MEPEBAro0 1HHOBAIIMHUX MIIXO/IIB €
MO>KJIUBICTh YP13HOMaHITHEHHS TPAIULIHHUX (DOPM HaBUAHHSI T CTBOPEHHS YMOB IS
CaMOBUPAXEHHS 1 CaMOKOHTpoyto yuHiB [1; 3; 5]. BukopucraHHS TEXHOIOTIUYHUX
3aco0iB JI03BOJIA€ 1HAMBITyaTi3yBaTH HaBaHTAXEHHS, BPaXOBYBaTH PiBEHb (DI3UUYHOI
MIATOTOBJIEHOCT] Ta TUHAMIKY PO3BUTKY KOKHOT'O YUHSI.

Pazom 13 1um, 3a mepekoHaHHSM HU3KUA (PaxiBI[IB, MUTAHHS BIPOBAIHKCHHS
IHHOBALIMHUX TEXHOJOTIH y (I3WYHY KyJIbTYypy 3aJUIIAE€TbCS IUCKYCIHHMM [3].
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Hanmipra mudpoBizaliis OCBITHROTO MPOLIECY MOXKE MPU3BOJIUTH 0 3HUKEHHS SIKOCTI
6e3nocepeIHboi h13UIHOT B3a€MO/I11, 0OMEKEHHS )KUBOTO CITUIKYBaHHSI T 3MEHILICHHS
poJIi KOMAaHJIHOI JiSIbHOCTI. AHANI3 YKPAiHCBKUX JOCHIIKEHb CBITYUTH, IO
e()eKTUBHICTh 1HHOBAIIMHUX (OPM HABYAHHS 3aJI€KUTH BiJl PIBHS IIATOTOBJICHOCTI
NeAaroriB, HasBHOCTI BIATMOBIIHOT MaTepiaJbHO-TEXHIYHOT 0a3u Ta YiTKOi cTpaTerii
1HTerpanii TexHOJIOTiM y HaByanbHi mporpamu [1; 3]. OxpemMo MiTKpeCTIOeThCA
npobJjieMa HEIOCTaTHBOI ajantailii HUuGpoBUX pIllIEHb IS JITeH 3 0COOJMBUMU
OCBITHIMH MOTpeOaMH, 10 0OMEXKY€ IHKIIIO3UBHUIN MOTSHITIA IHHOBAIlIH Y (DI3UYHOMY
BHXOBaHHI.

Cepen iHHOBaIIHHUX METOMAIB HaBYaHHA y (I3MUHIA KyJIbTypl 0COOJIHMBE MicIle
nocigae revmidikailig, ska HaOyjda HIMPOKOTO TMOIIMPEHHS B MPaKTUIl poOOTH
3araJbHOOCBITHIX 3akiaaiB. Sk 3a3Hauaroth B. Jleneka ta . I'y3enko, reiimidikaris
nepeadavae BUKOPUCTAHHS ITPOBUX €JIEMEHTIB y HEIrPOBUX KOHTEKCTaX OCBITHHOT
nismeHOCT1 [2]. Tlompu Te, mio irpoBi (GopMu TpaguIIiHO 3aCTOCOBYBAJIUCS Y
G13MYHOMY BUXOBaHHI, caM TEPMIH «TehMidikailis» BIIHOCHO HEIABHO YBIUIIOB Y
HayKOBHUH 001 1 MOTpeOy€e YITKOTO MearoriyHoro OCMHUCIICHHSI.

3a mepeKOHaHHSIM JIOCHITHUKIB, KIIOYOBa IMepeBara reiMidikaiii momisrae y
3IaTHOCTI ITPOBUX MEXaHI3MIB TPUBAJIMKA Yac YTPUMyBaTH YyBary Vy4YHIB 1
HNIATPUMYBATH 1HTEpeC 10 BUKOHAHHSA (i3u4yHMX Brpas [2]. [rpoBa jnorika HaB4YaHHS
CTBOPIOE CHUTYAIlll0 JOCSATHEHHS, crhpusie (OPMYyBaHHIO MO3UTHBHOTO €MOIIIHOTO
(oHY Ta CTUMYJIOE PETYISIPHY ydacTh y PYXOBiM MissIbHOCTI. 3apyOiHI aBTOPH,
30kpema P. deppas, 3BepTatoTh yBary Ha e(peKTHBHICTh BUKOPUCTAHHS 0ajiB, PiBHIB,
3MaraHb, CIOKETHUX €JIEMEHTIB 1 IU(POBUX CEPBICIB SIK IHCTPYMEHTIB IiABUIIICHHS
3aJIy4€HOCTI Ta YCBIJOMJIEHHSI BIIACHOT'O ITPOrpecy yUHsIMHU [6].

Boanouac refimidikaiiist ypokiB (i3UYHOI KyJIbTYpPH Ma€ 1 MOTEHIIIAHI PU3HKH.
HanMmipHa opieHTanis Ha 30BHIIIHI CTUMYJM MOXE 3HUXKYBaTH BHYTPILIHIO
MOTHBAIII0 10 3aHATh (I3MYHUMU BIpaBaMH Ta (POPMYyBaTH 3aJEKHICTh BIJ
BUHAropoj. IcHye Takox HeOe3neka 3MIIIeHHS aKIIEHTY 3 SIKOCT1 BUKOHAHHS PyXiB Ha
dbopManbHEe JOCSATHEHHS ITPOBUX pE3yNbTaTiB. TakoXX BapTO 3ayBaXUTH, IO
HEKOHTPOJIbOBAHE BUKOPHUCTAHHS €JIEMEHTIB 3MaraHHs MO IOCUJIIOBATH
TPUBOXKHICTh, BUKJIMKATH BIIYYTTS HEYCHIIITHOCTI B YYHIB 3 HUKYUM PIBHEM (PI3UYHOT
IIICOTOBJICHOCT] Ta HEraTUBHO BIUIMBATH HAa MI)KOCOOMCTICHI CTOCYHKH B KOJICKTHBI.

3 ornany Ha e, reimigikamis y QizuuHid KyJbTypl MOTpeOye MeaaroriyHo
BUBA)XCHOTO IMIXOMY, YITKOTO BWU3HAYCHHSI OCBITHIX HUIEH 1 MOEIHAHHS ITPOBUX
€JIEMEHTIB 3 TPAIUIIIMHIMHU METOIaMH HaBYaHHs1. BoHa Mae BUCTynaTH HE CaMOIUILITIO,
a IHCTPYMEHTOM MIATPUMKU MOTHBALi, PO3BUTKY (PI3UYHUX SIKOCTEH 1 (OpMyBaHHS
MO3UTUBHOT'O CTABJICHHS /10 PyXOBOi aKTUBHOCTI.

BaxBuM HanmpsiMOM  1HHOBAI[IHHOTO OHOBJIEHHSI (DI3UYHOI KYJIBTYpU €
BUKOPUCTaHHS LU(POBUX (HITHEC-IHCTPYMEHTIB, OpPIEHTOBAHMX HAa MOHITOPUHT
(G13UYHOT aKTUBHOCTI Ta 3a0€3MEUCHHS 3BOPOTHOTO 3B’S3KY B OCBITHHOMY MPOIIECI.
3acTOCyBaHHsS TaKHX pINIEHb JI03BOJSE PO3MIMPUTH MOKIMBOCTI MEJArOr14YHOrO
KOHTPOJII0, 3pOOUTH HOro OUThbII 00 €KTHUBHUM 1 O€3MEPEPBHUM, a TAKOXK CIPHUITH
(hopMyBaHHIO B YYHIB YCBIJJOMJICHOTO CTaBJICHHS JI0 BJIACHOI pyXOBO1 aKTUBHOCTI.
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Ha nymxy A. Yenemtok, B. €Brymenka ta O. [BaxHa, CTBOpPEHHSI CUCTEMH
MOHITOPUHTY (PI3UYHOT AKTUBHOCTI 32 JOTIOMOT'0OI0 HIU(PPOBUX TEXHOJOTIH 3a0e3neuye
MIJBUIIIEHHS OINEPATUBHOCTI 300py ¥ OI[IHIOBaHHS JAaHWX 3a PAXyHOK CIIPOIICHHS
dikcarii TOKAa3HUKIB Ta YHOPMYBaHHsI TIporecy ix oTpumaHHs [4]. ABTopu
M1IKPECIIOI0Th, 110 CyTHICTh TAKOTO MOHITOPUHTY TOJSTAa€ Y PO3MIMPEHHI CHEKTpa
KOHTPOJIbOBAHUX OO €KTUBHUX XapaKTEPUCTHK, IO JO3BOJSE OLIBII TOYHO
OLIIHIOBATH TMHAMIKY (PI3UYHOr0 PO3BUTKY Ta PIBEHb PyXOBOi aKTUBHOCT1 YUHIB.

Ak crBepmkyrorh A. Uenemok, B. €Brymenko ta O. IBaxHO, HaWOLIbII
NPHUIATHUMHU I OCBITHBOTO CEpENOBHUINA € HOCHUMI MPHUCTPOi, 30Kpema ¢iTHEC-
Opacnetd, CMapTrOJIMHHUKMA Ta CIHOPTUBHI TPEKepH, fKi 3a0e3MedyloTh BIAHOCHO
TOYHE BUMIPIOBaHHS MOKa3HUKIB (PI3MYHOI aKTUBHOCTI IT1]] YaC BUKOHAHHS BIpaB [4].
Ix BuKOpUCTAaHHS cIpUse ONEpPaTHBHOMY OTPHUMAHHIO [aHUX, [IiJBHIILYyeE
3aI[iKaBJICHICTh YUHIB y BIICT€KEHHI BJIACHUX PE3YJIbTATIB 1 MATPUMYE MOTHUBALIIIO JI0
peryspHOi pyXxoBoi AisUTbHOCTI. BogHOYac epeKTUBHICTh TAKUX 3aC001B 3aJICKHUTH BiJl
TEXHIYHOI CHPaBHOCTI TPHUCTPOIB 1 NPABUIBHOCTI IHTEPIpETaIlii OTPUMAHOT
iH}opMmarii.

3HauHU# MOTeHLian y (I3UUHINA KyJIbTYpl MalOTh MOOUIbHI TEXHOJIOTI, 30KpeMa
CHeIiagi3oBaHl JOJaTKU JUIsl PI3HUX BUIIB (I3UYHOI AKTHUBHOCTI, €JIEKTPOHHI
HIOJICHHUKH TPEHYBaHb 1 TUIAHYBaJbHUKU PYyXOBOI MISIILHOCTI. 3a IEPEKOHAHHSAM A.
Yenmentok Ta CHiBaBTOPIB, iX TMEpeBarol € BHCOKA BapiaTUBHICTh GYHKIIA 1
I[OCTyrIHiCTB 1O JI03BOJIAE BUKOPUCTOBYBATH 11 3aCO0M SIK Yy MeXaxX YpOKY, TaK 1 B
no3aypouHiil JisuibHOCTI [4]. Pa3om 13 M aBTOpH 3BEpTAIOTh yBary Ha OOMEXEHY
TOYHICTh BHUMIPIOBaHb 1 3&JEXKHICTb TaKUX I1HCTPYMEHTIB BiJl TEXHIYHUX
XapaKTePUCTHK MPUCTPOIO Ta CTAOLIHLHOTO JOCTYIY A0 Mepexki [HTepHerT.

Oxpemy rpymy HudppoBUX PIIIEHb CTAHOBIIATH 3aCO0U BIPTYaIbHOI Ta JOTTOBHEHOT
pPETbHOCTI, $IKi, 3a TBEPMKCHHSIM JOCJIJIHUKIB, BIAKPUBAIOTH MOMIMBOCT1 JJIsi
KOMIUIEKCHOI Opradi3aiii HaBYaHHS Ta MOHITOPUHTY (DI3WYHOI aAKTUBHOCTI B
IHTEPAKTUBHOMY CepeloBHIIi. Takl TEeXHOJIOT1l JO3BOJISIIOTh MOJICTIOBATH PYXOBI1 ii,
Bi3yalli3yBaTH pe3yJIbTaTH Ta MBUILYBATH IHTEpPEC 10 BUKOHAHHS BrpaB. BogHowac ix
3aCTOCYBaHHS OOMEXKYEThCS BHCOKOK BapTICTIO OOJaJHAHHS Ta CKJIQJIHICTIO
BIIPOB/KEHHS B YMOBAaX 3aHATH 3 BEIMKUMU TPYIIaMH YUHIB.

[Topsim 13 1UGpPOBUMHU ITHCTPYMEHTaMH MOHITOPUHTY BaXJIMBE MICIIE B
IHHOBAlIHIA (I3UYHINA KyJbTypl NOCIa€ BUKOPUCTAaHHS BIIpaB 3 00’€KTaMu Ta
TpeHaXKEpaMH 3 PO3YMHHM KEpPYBaHHSM HaBaHTaKEHHSAM. Taki 3aco0M O3BOJISIOTH
PEryJIIOBaTH IHTEHCUBHICTB 1 00CAT (PI3MYHUX BIPAB BIAMOBITHO IO 1HAWBIIYaTbHUX
MO>KJIMBOCTEH YYHIB, 110 HII[BI/IH_IYC 0e3meyuHiCTh 1 €()EeKTUBHICTh PyXOBOI MisSTIHHOCTI.
Bukopucranns TpeHaxkepiB 13 BOyJOBaHUMH JaTdYUKaMH Ta TMPOTPAMHUM
3a0€3MeYeHHsIM CIpus€ OUIbIl TOYHOMY J03YBaHHIO HABAaHTAXXEHHS, 3aM00IraHHIO
MEPEHABAHTAXXEHHIO Ta (JOPMYBAHHIO HABHUOK CAMOKOHTPOJIIO.

Pa3zoMm 13 TNO3WTMBHMMM acleKTaMu 3aCTOCYBaHHS PO3YMHUX TpEHAKEPIiB
ICHYIOTh 1 TIEBHI OOMEXEHHSI, MOB’A3aHl 3 MaTeplajJbHO-TEXHIYHUM 3a0€3MEeUECHHIM
3aKJIaJiB OCBITH Ta IMJATOTOBJEHICTIO TEIAroriB A0 poOOTH 3 TaKUMHU 3aco0aMHU.
HanMmipHa 3asiekHICTh BIJ TEXHIYHMX IIPUCTPOIB MOXKE 3HM)KYBATH YyBary Jio
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MPaBUIILHOCTI BUKOHAHHS PYXIB 1 MEJAaroriyHoro CyrnpoBoOly HABYAJILHOTO MPOIIECY.
Ile Bumarae nmoeHaHHs HUOPOBUX PILICHb 13 TPAAULIMHUMHU MeToAaMH (DI3UYHOTO
BUXOBAHHS, OPIEHTOBAHUMH HAa PO3BUTOK PYXOBHX HABUYOK 1 )KUBY B3a€EMOJIII0 MIX
YYaCHUKaMU OCBITHBOTO MPOIIECY.

BaxxnuBum CKIaJHUKOM 1HHOBaLIWHUX (OpPM HaBUaHHS y (DI3MUHINA KyJIbTYpi €
CydacHi Miaxoaud A0 (OpMYyBaHHS KOMAaHJHOTO JyXy Ta PO3BUTKY COIaIbHOL
B3a€MO/IIT Yepe3 CIOPTUBHY JIIbHICTh. D13UYHA KYJIBTYpa CTBOPIOE MPUPOJIHI YMOBH
JUTST MIDKOCOOMCTICHOT KOMYHIKaIlii, CIiBIpaIil Ta IPUHHATTS CHUTBHUX PIIIEHbB, 110
HaJia€e ii 0coOMBOTO 3HAYEHHS Y (hOpPMYBaHHI COLIIAIBHUX KOMITIETEHTHOCTEH yUHIB.

Bapro 3ayBakuTH, 110 KOMaHIHO-Opi€EHTOBaHI (OpMHU oOpraHizamii 3aHiITh Yy
(Gh13MYHOMY BUXOBaHHI CTBOPIOIOTH CIIPUSITIIMB1 YMOBH TSI PO3BUTKY BIAMOBITAIEHOCTI,
B3a€MHOI MATPUMKH Ta HABUYOK KOHCTPYKTHBHOI B3a€MO/IIT MIXK yUHSIMU. 3aTydeHHS
710 CTIOPTUBHHUX 1rOpP, TPYIMOBUX BIIPAB 1 CIIUIBHOTO BUKOHAHHS PYXOBUX 3aBJIaHb CIIPHSIE
HaOyTTIO JOCBiMy MapTHEPCTBA, (OPMYBaHHIO BMiHHS Y3ro/DKyBaTH BIACHI il 3 AisIMU
HIIUX 1 YCBIAOMITIOBATH OCOOMCTUI BHECOK Y JOCATHEHHS CIIUIBHOT MeTH. Takuii miaxin
M1ACWIIIOE€ BUXOBHUH MOTEHII1AN YPOKIB (hI3MUHOT KyJIBTYPH Ta MO3UTHUBHO BILUIMBAE HA
MICUXOJIOTIYHUH KITIMAT YYHIBCHKOTO KOJIEKTUBY.

JIOIIIBHO PO3TISTHYTH CY4YacH1 OCBITHI MMPAKTUKH, IO Mepe0adatoTh MOETHAHHS
€JIEMEHTIB 3MarajbHOCTI Ta CHIBIpall, A€ yBara 30CEpPEIKYEThCA HE JMIIE Ha
KIHIIEBOMY pe3yJIbTaTi, a il Ha caMOMYy MPOIleCi KOMaHIHOT B3aeMO/Iii. Bukopucranus
CIUJIBHOTO IUIAHYBAHHS JIsUIBHOCTI, pediekcii KoMaHIHOTO JIOCBiAY Ta poTallii poJiei
y Trpymi 3abe3nedye aKTHBHY Y4acThb VY4YHIB 13 PI3HUM piBHEM (Hi3UUHOT
niarorosiaeHocti. Lle, cBo€o 4eproro, 3HMKYE PU3UK COLIATBHOIO BIIUYKEHHS Ta
MIJBUILYE PIBEHb 3a]TyYE€HOCT1 KO)KHOI'O YYaCHUKA OCBITHBOI'O MTPOLIECY.

Pazom 13 TMM edekTHBHICTE (OpPMYBaHHS KOMAHIHOTO JyXy 3aco0aMu CHOPTY
3HAYHOIO MIPOI0 BU3HAUYAETHCS TMEJAroriyHOI0 TIO3MINIEI0 BYMUTENS, SKUM Mae
MiATPUMYBAaTH OallaHC MK 3MarajbHICTIO Ta CIIBIOPAIC0, CBOEYACHO 3amo0iratu
KOH(MIIKTHUM cuTyarisiMm 1 GopMmyBaTtd atMocdepy B3aeMomnoBaru. BrpoBamkeHHS
IHHOBAIIMHUX MIIXOIB O OpraHizamii KOMaHIHOI JISUTbHOCTI Y (i3UdYHIA KyJIbTYpi
MOCUJTIOE 11 COLIATbHY CHPSMOBAHICTh, CIPHUSE PO3BUTKY KOMYHIKATUBHUX YMIHB Ta
(OpMYBAaHHIO TMO3UTHBHOIO CTaBJEHHS YYHIB JO CHUIBHOI PyXOBOi aKTMBHOCTI, IO
3a0e3rnedye MUTICHE OaueHHs Cy4acHOTO OCBITHROTO Tporiecy y cdepi (izmaHoro
BUXOBaHHS.

OTxe, IHHOBAIIIIHI ()OpMU HaBUAHHS y (DI3UYHINA KyJIbTYpl BUCTYNAIOTh BAXKIUBUM
YMHHUKOM TIABHUIIEHHS €(QEKTUBHOCTI OCBITHBROTO TMPOIIECY, OCKUIBKH CIPHUSIOThH
3pOCTaHHIO MOTHMBALil YYHIB JI0 PyXOBOi AaKTHMBHOCTI, 1HAMBITyami3alii (i3u4HOro
HABaHTA)XEHHS Ta PO3BUTKY COLIAIILHUX KOMIIETEHTHOCTEN. AHali3 HayKOBUX JDKEpe
MIATBEPIKYE, 10 MOEAHAHHS TMEAAroriyHUX 1HHOBAIM 13 TPaAMIIIMHUMU T1AXOJaMU
JI03BOJIIE 30€perTH O0370pOBUY CIPAMOBAHICTh (PI3MYHOI KyJIbTYpU Ta BOAHOYAC
a/IaNTyBaTH 1i 0 Cy4aCHUX OCBITHIX 1 COLIIOKYJIBTYPHHUX 3aIUTIB.

Bukopucranas nudpoBUX TEXHOJIOTIH, (PITHEC-IHCTPYMEHTIB JJI1 MOHITOPUHTY
(b13M4HOT aKTUBHOCTI, TeiMidiKaIlii Ta pO3yMHHUX TPEHAXKEPIB PO3IIHPIOE MOXKIUBOCTI
KOHTPOJIIO i 3BOPOTHOTO 3B’SI3KY, MIJBUILYE YCBIAOMIIEHICTh YUHIB IIOJ0 BIACHOTO
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GI13UYHOrO CTaHy Ta MIATPUMYE IHTEpEC N0 CHUCTEMAaTUYHUX 3aHiATh. Pasom i3
MMO3UTHBHUM ITOTCHIIAJIOM 1HHOBAIIMHUX IIJIXOJIB BHUSABJICHO M II€BHI OOMEKEHHS,
MOB’SI3aHI 3  pU3MKAMU  HaaMipHOT  1udpoBizamii, MaTepialbHO-TEXHIYHUM
3a0€3MEeUCHHAM 3aKJIaiB OCBITH Ta PIBHEM T'OTOBHOCTI IEIaroriB J0 BIPOBAKCHHS
Cy4aCHUX TEXHOJIOTIH.

Oco0nvBe 3Ha4YE€HHSI B yMOBaX OHOBJIEHHS (DI3UYHOI KyJIBTYpU MAlOTh MiJIXO/H,
cIpsiMOBaH1 Ha POPMyBaHHS KOMAHJIHOT'O AyXY Ta COLIAJIbHOI B3aEMO/IIi Yepe3 CHopT.
KomannHo-opieHTOBaH1 (HOpMH 3aHATH CHPUSIOTH PO3BUTKY HABUYOK CITIBIIpAIIi,
BIIMOBIJAIBHOCTI Ta B3a€EMOIOBArv, MOCHJIIOIOYM BUXOBHUM 1 COIaTi3yrOUUi
MOTEHITiaN (PI3UIHOTO BUXOBAHHSI.

[lepcriekTMBY MOAANBIIMX JOCTIKEHb MOB’A3aHI 3 EMITIPUYHUM BHUBUEHHSIM
e(peKTUBHOCTI IHHOBALITHUX ()OpM HaBYAHHS Yy (i3WUHINA KyJIbTYpI, aHATI30M iX BILUIUBY
Ha PI3HI BIKOBI I'PyNH Y4YHIB 1 JIT€Hd 3 OCOOJIMBUMH OCBITHIMH TOTpeOaMM, a TaKOK
PO3pOOICHHSAM METOAMYHUX PEKOMEHIAIIIN 111010 ONTHMAIBHOTO TIOETHAHHS [IU(PPOBHUX
1 TpaaUIIHHUX 3aC001B (hiI3UYHOTO BUXOBAHHS B YMOBAX 3araJIbHOOCBITHIX 3aKJIaI1B.
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KPUTEPII IEPIOJU3AILII BIKOBOI'O PO3BUTKY

Penkina H.B.

K.ILH., JIOIEHT

Kadenpa ncuxosnorii 1 megaroriku

Heuepuus I'.O.

3100yBayuKa BUIIOI OCBITH MariCTEpPChbKOTO PIBHS
CronemanpHicTh C4 «Ilcuxomorisy»

13 «JIyrancekuii HalliOHATLHUN YHIBEPCUTET
imeHi Tapaca llleBuenka», Ykpaina

[Tpobnema nepioau3aiiii ICUXIYHOTO PO3BUTKY € OJIHIEIO 3 KIIIOYOBHX y Cy4acCHIH
MICUXOJIOTIi Ta MEeAAroriii, aJke came BOHA JO3BOJIIE CUCTEMATU3yBaTH 3HAHHS MPO
3aKOHOMIPHOCTI OHTOTEHE3y, BHU3HAYUTH CHENU(IKy BIKOBUX 3MIH Ta OKPECIUTH
yMOBHU €()EKTUBHOTO BUXOBAaHHS W HAaBYaHHS. Y HAyKOBId TPaAuIlli BUOKPEMIIOIOTh
JIB1 IPOTHJICIKH1 KOHIICTIII1 PO3BUTKY:

- OesrnepepBHa KOHIICMIIIS — PO3BUTOK PO3TISAAETHCS SIK MOCTYOBHM MTpoLIeC, 110
HE MAa€ YITKUX MEX MIXK eTaramH.

- JIUCKpPETHA KOHIICMIIS — PO3BHTOK BIIOYBA€THCS CTaJiaJIbHO, Yepe3 SKICHO
BIIMIHHI €101, III0 MAIOTh BJIACHI IICUXOJIOTIYHI XapaKTePUCTUKHU.

BinpuricTs TOCTiAHUKIB CXHIISIOTHCS 0 CTaAiaIbHOIO MiAX0Ty, IKUH Imepeadadae
BUOKPEMJICHHS TIEBHUX €TalliB CTAaHOBJICHHS MCHXIKU Ta MOBeAIHKU JoauHu. Came
TOMY BUHUKAE MMOHATTS «IEPIOU3AIIis ICUXIYHOTO PO3BUTKYY, 1[0 O3HAYAE TTPUHITHII
PO3IJISAY 3MIH IICUXIKA B OHTOT€HEe31 Ha OCHOBI SIKICHO BIIMIHHUX CTaIiH.

VY HaykoBi# JiTepaTypl BHOKPEMIIIOIOTHCS JIBI KOHIENTYalbHO MPOTUICKHI
MO3UIIIT IOJI0 XapaKTepy MCUXIYHOTO PO3BUTKY 1HAUBIAA. [lepiia po3rismgae po3BUTOK
K Oe3MepepBHUI MPOLIEC, IO HE MA€E YITKO OKPECICHUX MEK MK BIKOBUMU €TaIlaMH.
Jpyra — sik AUCKpeTHU, TOOTO TaKHii, [0 TPOXOIUTH Yepe3 BU3HAUCHI CTafil, KOJKHA
3 SIKUX Mae€ SKICHO BIIMIHHI XapaKTEPUCTUKH. BIIBIIICTD TOCTIAHUKIB CXMIISIFOTHCS 10
CTaJ1aJIbHOTO MIJIX0Y, 1110 Mependayae moeTanHe CTAHOBICHHS TICUXIKY Ta TOBEIIHKU
0COOUCTOCTI. Y 1IbOMY KOHTEKCTI (POPMYETHCS MOHATTS «IEPIOAN3allisl MCUXIYHOTO
PO3BUTKY» — MPHUHIUI aHali3y 3MIH I[ICUXIKM B OHTOI€HE3l, 3aCHOBAaHMM Ha
BHOKpEMIJICHH1 SIKICHO BIAMIHHUX €TamiB (CTajii, MepioiB) 3a MIEBHUMHU KPUTEPISIMHU.

BikoBi Mexi Ta ix kimacudikaiisg € BaXIMBUM MPEAMETOM JOCTIHKEHHS Y
TICUXOJIOT1I, TEAaroriil, COIIoJorii Ta MEIWIMHI, aJpkKe caMe BOHHM BH3HAYAIOTh
OCOOJIMBOCTI PO3BUTKY JIIOJIMHHU, ii COIIaJbHY pOJIb Ta MOTPeOM Ha PI3HUX eTamax
KUTTH.

Inei mepioau3aitii MaroTh rauOOKI icTopudHi kKopeHi. 3okpema, [lidarop (VI cr.
JI0 H.€.) 3allpOTNIOHYBaB CUMBOJIIYHY KiIacH(DiKallilo BIKY 32 C€30HAMU POKY:

- BecHa — niepiox cranosiieHHs (0—20 pokiB);
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- TO — MON0ICTh (20—40 poKiB);

- ociHb — 3puricTh (40—60 pokiB);

- 3uMa — crapicthb (60—80 pokiB).

VY cydacHii ICHX0JIOT1T PO3PI3HSIIOTh M'eHETUYHI Ta (PYHKI[IOHATIBHI ITep10au3arlii.
['enetnyni 0a3yl0Thcs Ha yHIBEpcaIbHUX (PEHOMEHAX, MPUTAMaHHUX JIFOJSIM TIEBHOTO
BIKYy, III0 JIO3BOJISIE BUOKPEMHUTH €Talld CTAHOBJICHHS ICHXiKHW. DYHKIIOHATBHI —
OpIEHTYIOThCA Ha CTaAll ((OpMyBaHHS KOHKPETHHX BU/IIB AISUIbHOCT1, BHYTPILIHBO1 200
30BHIIIHBOI.

JI.C. Burorchkuii kiacuikyBaB Mepioau3alli MCUXIYHOTO PO3BUTKY Ha TPH
Tpymu:

1. Tlepioau3artii 3a 30BHIIITHIMU KPUTEPISIMHU.

{1 mozneni 0a3yroThCs Ha BILIMBI 30BHIIIHIX YAHHUKIB Ha MCUXIKY Ta MOBEAIHKY.
[Ipuknagom € negaroriyna nepioausaiisa P. 3a3zo:

- paHHE AUTUHCTBO (710 3 POKIB) — BIUIUB CIM i}

- TOMIKITHUHN BIK (3—6 POKiIB) — BUXOBAHHS B CIM’1 Ta IOMIKIJILHOMY 3aKJIaIi;

- moyaTkoBa ocBiTa (6—12 poKiB) — HaBYAHHS y IITKOJI;

- cepenns ocBita (12—17 pokiB) — pO3BUTOK CAMOCTIHHOCTI,

- BUIIIa ocBiTa (Bix 17 pokiB) — caMOOCBITA.

2. Ilepioau3anii 3a BHyTPILLIHIMA KPUTEPISIMH.

[{i Mozeni rpyHTYIOThCS Ha BHYTPINIHIX aCMEKTax MCUXIYHOTO a00 (pi3uyHOro
po3utky. Hanpuknan, [1.I1. bioHCcbkuii BUOKpEMHUB CTajll AMTUHCTBA 3a 3MiHAMU
3yOHOTO amapary:

- 6e33y0e TUTUHCTBO (J10 2,5 POKIB);

- IUTUHCTBO MOJIOYHMX 3YyOiB (10 6 pOKiB);

- IUTUHCTBO MOCTINHUX 3y0iB (710 MOsBH 3y0a MyIpOCT1).

Jlo 1i€i rpynu Takox HajexaTh nepioauzartii 3. @peiina, XK. [Tiaxe, JI. Konbepra.

3. [lepioam3artii 3a KOMIUIEKCHUMH KPUTEPISIMHU.

L1 Mmozeni BpaxoBYIOTh JAEKUJIbKA CYTTEBUX XapaKTEPUCTUK PO3BUTKY. [Ipukiaz
— KoHIemnist cyo’ekTHOro cranoieHus B.l. Cnob6omunkona:

- I ctyninb — noxBaBnenns (0—1 pix);

- II ctynine — ogyxorBopeHHs (1—-6 pokiB);

- III cryminp — nepconanizaiis (6—18 pokiB);

- IV cryninp — inauBigyamizanis (1842 pokn);

- V cryniab — yHiBepcamizaiis (Big 42 pokiB).

BceciTHsa opranizaiiisi oxoponu 310poB’st (BOO3) 3amnponoHnyBana OHOBIICHY
CUCTEMY BIKOBHX TIpajalliif, siKka BpaxOBy€ Cy4YacHi JAeMorpadiuHi TeHAEHIII],
3pOCTaHHS TPUBAJIOCTI1 )KUTTS Ta IMiIBUILIEHHS PIBHS aKTHBHOCTI JIFOJIEH y 3p1710MY BiIli.
3riIHO 3 II€I0 CUCTEMOIO, MEXKI KaTeropii «Moiob» po3mupeHo a0 45 pokis. Lle
BimoOpakae 3MIHM Yy COI[IaJIbHO-O10JIOTIYHUX XapaKTEepPUCTUKAaX JIOAWHU: CydacHi
JIOM JIOBIIE 3aJMINAIOTHCA (PI3UYHO AKTUBHUMH, MPAlLE3TaTHUMHU Ta COLIAJIBHO
MOOUIBHUMH, IO MOTPEOye Meperyisiy TPaaAuLiMHUX YSBIEHb PO JKUTTEBUUA ITUKIL.
BcecBiTHs opranizaimisi oxoponu 31m0poB’s (BOO3) 3ampomnoHyBajga OHOBIEHY
CUCTEMY BIKOBHX TIpajalliif, siKa BpaxOBy€ Cy4YacHi JAeMorpadiuHi TeHAEHIli],

197



Proceedings of the 7™ International Scientific and Practical Conference
"Modern Perspectives on Global Scientific Solutions"

January 26-28, 2026
£\ EuroPEAN OPEN

7 SCIENCE SPACE Bergen, Norway
e —_—— e

3pOCTaHHS TPUBAJIOCTI1 )KUTTS Ta MiJIBUILIEHHS PIBHS aKTUBHOCTI JIFOJIEH y 3p1710MY BiIli.
3riIHO 3 III€I0 CUCTEMOIO, MEXKI KaTeropii «Mojo/b» po3mupeHo ao 45 pokis. Lle
BiIOOpayka€ 3MIHU y COIIAIbHO-O10JIOTIYHUX XapaKTEPUCTHKAX JIIOAWHHU: Cy4YacHI
JIOM JIOBILIE 3aJMINAIOTHCA (PI3UYHO AKTUBHUMH, MPaAlE3TaTHUMH Ta COLIAJIBHO
MOOUTEHUMH.

Hitu — 0—-17 pokis.

Mononai moaun — 18—44 poku.

Cepenniii Bik — 45—59 poxkis.

[Toxwuioro Biky — 60—74 poku.

Crapmmmit moxummii Bik (cTapicts) — 75—89 poxkis.

JosroxuTteni — 90 pokiB 1 crapiie.

30UIbIIEHHST TPUBAJIOCTI JKUATTS Ta TOKPAIIEHHS SKOCTI MEIUYHOTO
00CITyrOByBaHHS MPU3BENH JI0 TOTO, IO MEXKI «MOJIOFOCT» 3MIicTHiHCs. Jltonu y Bimi
10 45 pokiB 30epiraloTh BUCOKHUI piBEHb (PI3UYHOT Ta THTENEKTYaJIbHOI aKTUBHOCTI,
0 Ma€ 3HAYCHHS JIJIsl pUHKY Mpalll Ta COIlajJbHOI MOMITHKU. Po3mmpenHs kareropii
«MOJIOJIb» JI03BOJISIE BPAaXOBYBaTH MOBIIMHM Tmepioa mpodeciitHoi aganTarmii Ta
Kap’€PHOTO 3POCTAaHHS, a TAaKOX BIUIMBAE HA TPOrPaMH MIATPUMKH MOJIOIUX
cremiamictiB. BomHouac 11€ y3rOmKyeTbCsl 3 JTaHUMH IICUXOJIOTIT PO3BHUTKY IIPO
MI3HIMIMN OYaTOK CEPETHBOIO BIKY Ta BIATEPMIHYBAHHS BIKOBUX KpH3.

Takum umHOM, cywacHa Tmepioam3ailis BIKy, 3ampornoHoBaHa BOO3, e
BIJIOOpaKEHHAM aKTYaJlbHUX JeMOrpadiuHuX Ta MEAMKO-COLIaJbHUX peanii. Bona
Ma€ 3HAYCHHS HE JIMIIE AN HayKW, aje W g MPaKTUKU: JoIoMarae po3poOisTH
OCBITHI ITPOTPaMH, COITIaIbHI CTpaATErii Ta MEIUYHI1 3aX0/IH, CIIPSIMOBAaH1 Ha MIATPUMKY
JIOAWHH MPOTIATOM YChOTO KUTTEBOTO LIUKITY.

AHaJ3 HAyKOBUX MiAXOJIB J0 Tepioau3allii BIKOBOTO PO3BUTKY CBIAYHUTH PO
BIJICYTHICTh €MHOI YHIBEPCAJIbHOI CXEMHU BU3HAUEHHS BIKOBUX MEX Ta CTafIil.
IcHyroTh pi3HI KpuTepii TOAUTY: 30BHIIIHI (COIliaibHI I1HCTHUTYTH Ta YMOBH
BUXOBaHHsA), BHYTpIIIHI (O10JIOT1YHI Ta TMCHXIYHI 3MIHM) Ta KOMIUICKCHI, SIKI
MOENHYIOTh Kibka mapameTpiB. KokHa wmonmens BigoOpakae TIEBHI CTOPOHH
OHTOTEHE3Yy Ta BUPIIIy€e KOHKPETHI HAyKOBI a00 MPaKTHYHI 3a/1a4i.

IcTopuuni Ta cywacHi kiacu@ikailii JAEMOHCTPYIOTh, IO BIKOBHUH PO3BUTOK
JTOAUHU € OaraToakTOpHUM, a MEX1 BIKOBHUX TEPIOJIB MOXYTh 3MIHIOBATHCS
3aJIeKHO BiJ colianbHUX U nemorpadiunux ymos. [Ipuknagom € cydyacHa cucrema
BOOQO3, sxka kopurye MexXi MOJOJOCTI Ta CEPEeAHBOrO BIKYy BIAMOBIAHO [0
MPOJIOBKEHHS TPUBAIOCTI KUTTS Ta AKTUBHOCTI HACEJICHHSI.

Otxe, mepioau3ailisi BiKy — II€ HE CTaTUYHA CXe€Ma, a IHCTPYMEHT OIHUCY Ta
PO3YMIHHSI JUHAMIKA TICUXIYHOTO PO3BUTKY JIOAWHU, SIKUH 3MIHIOETHCS Pa3oM i3
COLIIAJIbHUMH, MEIUYHUMH Ta KyJIbTypHUMH (akTopamu. [lepioamsainis BIKOBOTO
PO3BUTKY € KIIOYOBHM IHCTPYMEHTOM JJII PO3yMIHHS 3aKOHOMIPHOCTEH OHTOTEHE3Y,
IO JI03BOJISIE CHCTEMATHU3yBaTH 3HAHHS MPO CHEelU(iKy BIKOBUX 3MIH ICHUXIKH Ta
MOBE/IIHKHU.
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Cnucox BUKOPHCTAHUX JIAKepet
1. Bikoa ncuxomoris: koHcrekT Jekiin. ykinagadi: I1. 1. Caxno, H. M. Tecnuxk.
Cymu: Cymchbkuil AepkaBaui yHiBepcutet, 2024. 194 c.
2. BikoBa nicuxojorist: HaBdaipHui nociOHuk. CaBunn M.B., Bacunenko JI.I1. 6-te
BUJaHHS, TepepobiieHe, nonosuene 2024. 384 c.
3. I'pe6entok, JI. I1. BikoBa Ta memaroriyna ncuxosioris. Kui: OcBita Ykpainu,
2022. 312 c.

HIATPUMYIOYE COUIAJIBHE CEPEJOBUIIE K
YMOBA NOJIOJIAHHS IICUXOJOI'TYHOI TPABMHU

SAxoBenko Bikropis IlerpiBHa

3100yBayvKa BUIIO1 OCBITH MariCTepChKOTo PiBHS
Kadenpa ncuxosnorii

[Tomichkuii HallIOHATFHUN YHIBEPCUTET, Y KpaiHa

AHoTarist. Y HayKOBHX T€3aX BUCBITJIEHO PE3yJIbTaTH KOMIUIEKCHOTO TEOPETHKO-
EMIIPUYHOrO JOCIIKEHHSI BIUIMBY MIATPUMYIOUOTO COLIAJIbHOTO CEpeOBUIIA Ha
MIPOIIEC TIOIOJIAHHS TICUXOJIOTIYHOT TpaBMHU. AKIIEHT 3pO0JICHO Ha aHai31 COIiaabHOT
MIATPUMKHU K KIFOUYOBOTO 30BHIIIHHOTO PECYPCY, IO CHPUSIE 3HUKEHHIO CUMITTOMIB
MOCTTPABMATUYHOI'O CTPECOBOrO PO3Jaay, IMIJBUIIEHHIO PIBHS PE3WJIBEHTHOCTI Ta
GbopMyBaHHIO  QIaNTHBHUX  KOMIHT-cTpaTerii. OOIrpyHTOBaHO  3HAYYIIICTh
COITIaJIbHOT'O KOHTEKCTY SIK UYAHHHMKA MCUXOJIOTTYHOI cTabiii3aiii 0ocoOMCTOCTI Mmicis
TpaBMaTHUYHUX MOIIH.

Kiro4oBi ciioBa: nmcuxoJsioridyda TpaBma, colliajibHa MiATPUMKA, PE3UIILEHTHICTD,
MOCTTPABMATUYHHUI CTPECOBUM PO3J1aJl, KOMIHT-ITOBEIIHKA.

Beryn. ¥V cyudacHomy cBiTI mpoOsiemMa MCHXOJIOTIYHOI TpaBMaTu3ailii HaOyma
0COOJIMBOI aKTyaJbHOCTI BHACHIJOK 3pOCTaHHS KUIBKOCTI KPU30BUX, BOEHHHX Ta
COIIAJIbHO HecTa0UThHUX cutryarid. [lepexuBaHHS TpaBMAaTUYHUX TOJIA YacTo
CYNPOBO/KYETHCS TPUBAIMMH HETaTUBHUMH IICHUXOEMOILIIMHUMHU HAaCHiJIKaMH, sKi
MPOSIBJSIIOTECS Y BUTJISIII  ITIBHINIEHOT TPHBOXKHOCTI, €MOIIIIHOI HECTaOUTRHOCTI,
MOpYyIIEHb aJamnTaiii Ta PO3BUTKY MOCTTPABMATHYHOTO CTPECOBOTO pO3Iandy.
BojHouac cydacHi NCUXOJOTIUHI JOCHIIKEHHS JeAail 4acTillle 3BEpTaroThCs J10
PECYpPCHOTO MiIXOMy, B MEXKax SKOT0 OCOOJMBA yBara NPHUAUIAETHCS YUHHUKAM,
3aTHUM TIOM’ SIKITyBaTH HACIIJKKM TPaBMH Ta CHPHUITH BIIHOBJIEHHIO ICHXIYHOTO
OJylaromnoayyys.

OnHuM 13 TaKMX YMHHUKIB € MIATPUMYIOUE COIIaIbHE CEPEIOBUIIIE, 110 BKIIOYAE
€MOILIIiIIHY, IHCTPYMEHTAJIbHY Ta 1HPOPMaLIHY MIATPUMKY 3 OOKY 3HAUYLIUX IHIIUX.
CorrianpHa TIATPUMKA PO3TISIAETHCS HE JIUIIE SIK 30BHIIIHIA pecypc JOMOMOTH, aje i
K YMOBa (QOpMYyBaHHS BHYTPIIIHBOI ICUXOJIOTTYHOI CTIHKOCTI OCOOUCTOCTI.
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Merta 1 3aBmaHHs JOCHIPKEHHS. MeETOI JOCHIDKCHHS € BHUBYCHHS POJIi
MIITPUMYIOYOr0 COIIAJIBHOTO CEpPEeIOBUINA y MPOIeCl MOAO0JaHHS ICUXOJIOT14UHOI
TpaBMu. OCHOBHUMU 3aBJIaHHSMH €: aHaJi3 TEOPETUYHUX MIAXOJIB O TPOOIeMH
MICUXOJIOTIYHOI TPAaBMH Ta COIaIbHOT MIATPUMKH; JOCIIPKCHHS B3a€MO3B’SI3Ky M1k
pIBHEM COIIIANbHOI MIATPUMKU Ta 1HTEHCHBHICTIO TPaBMATHYHOI CHMIITOMATHKH;
BU3HAYCHHS POJI1 PE3WIILEHTHOCTI SIK MEIIaTOPHOT'0 YUHHUKA Y MPOIEC] BITHOBICHHS.

Pesynbratu gocimikeHHs Ta iX oOroBopeHHs. Emmipuune nocmijikeHHs Oyiio
npoBegeHe Ha BuOipii 3 80 pecrmoHACHTIB, SKI Mald JOCBiA TEpPEKUBAHHS
MCUXOTPABMYIOUUX MOAIN. {7 OLIHKM MCHXOJOTIYHOTO CTaHy Ta XapaKTepUCTUK
COIMIAJIBHOTO CEpPEeOBUINA 3aCTOCOBYBAIUCS CTAaHIAPTH30BaHI TCHUXOJ1aTrHOCTHYHI
Metonuku, 30kpema IES-R, PCL-5, mkama comianbHoi miarpuMmku SSQ, 1mikana
pesunbeHTHOCTI CD-RISC Ta onutyBaneHuk koniHr-crparerii WCQ.

AHaJI3 OTpUMaHUX JaHUX 3aCB1IUMB, 1110 BUCOKUH PIBEHB COIIAILHOT IATPUMKH
aCOLIIOETHCSA 31 3HWKEHHSM TMPOSBIB 1HTPY31d, YHUKHEHHS Ta TINEpaKTUBALIii.
Haii6inpim 3Hauymmii BrumB Oysio 3adikcoBaHO 3 OOKy €MOIIHHOI MIATPUMKH, SKa
CIpHsUIa 3MEHIICHHIO €MOIIHHOT HAMPYTH Ta MiJBUIIEHHIO CY0’ €KTUBHOTO BIIUYTTS
Oe3neku. [HCTpyMmMeHTanpHa MIATPUMKA, Yy CBOIO Yepry, MO3WTHUBHO BIUIMBAla Ha
3J1aTHICTh PECIIOHJICHTIB €()eKTUBHO BUPIIIYBATH MOBCSK/ICHHI 3aBIaHHS, 3HUKYIOUH
3araJbHUI PIBEHb CTPECOBOTO HABAHTAXKCHHS.

Oxpemuii aHasi3 MOKa3aB, MO COIlAJIbHA MIATPUMKA OMOCEPEIKOBAHO BILUIMBAE
Ha IHTEHCHBHICTh CHMITOMIB IICUXOJIOTIYHOI TpPaBMHU Yepe3 MIABUIICHHS PIBHS
pe3unbeHTHOCTI. Ocobu 3 OUIbIl  PO3BUHEHMMH BHYTPIIIHIMH peCypcamu
JEMOHCTPYBaJIU Kpally aJanTaiil0 HaBiTh 3a YMOB OOMEXEHOTO COIaJbHOTO
oroueHHs. lle miATBEpAKy€E BAKIMBICTH IHTErPATUBHOrO MIAXOAY A0 PO3YMIHHS
MpoIeCy TOJOJaHHS TPaBMH, SIKMM IO€AHYE 30BHINIHI Ta BHYTPIIIHI pecypcu
0COOHUCTOCTI.

BucHoBku. Pesynbratu OCHIIKEHHSI JO3BOJISIIOTH 3POOMTH BHCHOBOK, HIO
MNIATPUMYIOYE COIllaIbHE CEPEJOBUILE € OJHUM 13 KIFOUOBUX YUHHUKIB IOJOJIAHHS
IICUXOJIOTiuHOT TpaBMH. MOro HAasfBHICTh CHpHSAE 3HWKCHHIO CHMIITOMIB
NOCTTPAaBMaTUYHOIO CTPECOBOIO  PO3JIaAy, MIJBUILEHHIO PE3WILEHTHOCTI Ta
(GopMyBaHHIO aJaNTUBHHUX cTpaTerii mnoponaHHs. OTpuMaHl pe3ynbTaTH MaloTh
MPaKTUYHY IIHHICTH JJIT PO3POOKH MPOTpaM MCUXOCOIIaTLHOT TIATPUMKH Ta MOXKYTh
OyTH BUKOPHUCTaH1 y AISUIBHOCTI NICHUXOJIOTIB 1 MCUXOTEPAIEBTIB, SKI MPAIIOIOTh 3
TPaBMOBAHMMHU I'pyHaMH HACEJICHHS.

CHuCOK BUKOPUCTAHUX JAKepe
1. Cohen, S., & Wills, T. A. (1985). Stress, social support, and the buffering
hypothesis. Psychological Bulletin, 98(2), 310-357. https://doi.org/10.1037/0033-
2909.98.2.310
2. Connor, K. M., & Davidson, J. R. T. (2003). Development of a new resilience
scale: The Connor—Davidson Resilience Scale (CD-RISC). Depression and Anxiety,
18(2), 76-82. https://doi.org/10.1002/da.10113
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4. Twurapenko, T. M. (2022). Ilcuxomoriuai pecypcH OCOOHMCTOCTI y IpoIieci
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MCUXOJIOI'TYHA CTIMKICTh NIANPUEMIIIB B
YMOBAX BOCEHHOTI'O CTARY. 1OCBIJA M. IHIITPO

JIurBunenko O.J1.

KepiBHUK BiAILTy MIDXKHAPOIHHUX MTPOEKTIB Ta MPOTPaM
HHI ITJABA YAYHT

marictp rpymu [1C24 p-13m

VYHiBepcUTET MUTHOI CITpaBu Ta (piHAHCIB, YKpaiHa

JIrotnit 2022 poky cTaB MEPEIOMHAM MOMEHTOM JJjisi YKpaiHu: MOBHOMACIITAOHE
BTOPTHEHHSI pOCIACHKOI (peieparlii CIpUYMHIIO MAaCIITaOH1 pyHHYBaHHS, JIFOJICHK1 BTPATH
Ta TTIMOOKI TICUXOJIOTTYHI TPaBMH, II0 CYTTE€BO BIUIMHYJIM HA YKUTTS KOXKHOTO YKpPAiHIIA.
Biiina He nuie pyiiHye (i3UdHi1 MPOCTOPH, ajie 1 3MIHIOE BHYTPIIIHINA CBIT JIIOJCH, 1XHI
IIHHOCTI, CIOCOOM ajjanTallii Ta ICUXO0JOriuH1 pecypcH. J[ist 6arathox MmiiprueMIIB BiliHa
cTajia He JIMIIEe BUPOOYBaHHSIM PUHKY, a i JXKEPEIOM TITHOOKOTrO CTPECYy.

AKTyaJIbHICTh JOCIIKEHHS 3yMOBIIEHA TUM, 1110 TICUXOJIOTYHA CTIMKICTh MATIPUEMITIB
€ KITFOUOBOIO TIEPEIYMOBOIO €(PEKTUBHOTO (PYHKITIOHYBAHHSI ITiITPHEMHHUIITBA Ta 30€pEKEHHS
HOro JKUTTE31aTHOCTI B YMOBaX BOEHHOrO cTaHy. Came MCHXOJIorivyHa CTIMKICTh 3a0e3medye
3AATHICTb MIIPUEMIIIB BUTPUMYBATH TPUBAJIE CTPECOBE HABAHTAKEHHSI, PUIMATH BUBAKEH1
YIIPABIMIHCHKI PIIICHHS, MATPUMYBATH MPOQeciiiHy e(EeKTUBHICTH 1 BIIMOBIIAIBHICTH 32
MpaIliBHUKIB Ta KJIi€HTIB. BogHouac edeKThBHE MiIPUEMHUIITBO BUCTYIIAE BAXIMBUM
YYHHUKOM €KOHOMIYHOT CTIMKOCTI KpaiHi B YMOBaX BIVHHU.

BaxmmBo Takox BiI3HAYUTH, 10 MICTO JIHIIPO 3 MOYaTKy MOBHOMACIITAOHOIO
BTOPIHEHHS TPHUMHSIO BEIMKY KUIBKICTh BHYTpIIIHBO mepeminieHux ocid (BIIO) Ta
O13HECOBUX CTPYKTYp, sKi Oyiu penokoBaHi 3 Jlonenpkoi, JIyrancekoi, XapKiBCbKOi Ta
3anopi3pKoi oonacreil. 3a opiIiHUMU TaHUMU CTaHOM Ha BepeceHb 2024 poky 1o J{Hinpa
OyJ10 IepeMiIIeHo 56 MANPUEMCTB, 3 IKUX 14 B)ke MOHOBUIIM BUPOOHUYY JisUTHHICTH ([aHi
JHinpoBcekoi Micbkoi paau, 2024). Taka MOOUTBHICTH Ta ajamnTailis MOCTaBUIIM MEpe.
MPUEMIIIMA HE JIMIIIE eKOHOMIYHI, a i 3HaYH1 IICUXOJIOTTYH1 BUKITHKH.

[Ipo6iema MCUXOJOTIYHOI CTIMKOCTI OCOOMCTOCTI B YMOBAaxX BIWHU € OFHIEIO 3
IEHTPATBHUX y CY4YacCHId TICHXOJIOTIYHIA HayIll Ta AaKTUBHO JOCIIIKYETHCS B
KOHTEKCT1 ajanTtaifii JIOJUHH JI0 TPHUBAJIOTO CTpecy, TpaBMAaTUYHHUX TMOMIH 1
HEBU3HAYCHOCTI. Y  3apyOlXKHUX [CHUXOJOTIYHUX JOCHIIKEHHSAX  (peHomeH
TICUXOJIOT1YHOI1 CcTiKOCTI (resilience) mpencraBnenuit y npaisx ['. Cenve, M. PyTTepa,
A. Macren, H. T'apmesi, C. Jlyrap, I'. bonanno, B. ®peapikcon, M. Tyrane, /.
dneruepa, M. Capkapa, a Takox y Mexax Teopii skurrectiikocti (hardiness) C. Maani
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ta C. KobGacu. YV mmx miaxomax IICHXOJOTIYHA CTIMKICTh PO3TIISAIAETHCS SK
JWHAMIYHUN TIpoIleC ajamnTailli, BIJIHOBJCHHS Ta 30epekeHHsS e(PEeKTUBHOIO
(GyHKIIIOHYBaHHS OCOOMCTOCTI B YMOBaX CTPECY, 3arpo3u Ta TPAaBMAaTUYHOTO BILIHBY.

[Tcuxonoriuna CTIHKICTE (OPMYETHCS Yy TMPOIECI PO3BUTKY OCOOMCTOCTI Ta
IPYHTYETHCS Ha B3a€MO/IIT IIHHICHO-CMUCIIOBUX, KOTHITUBHUX, EMOITIITHIX, BOJIbOBUX 1
MOTHBAIIIMHO-TIOBEIIHKOBUX KOMITOHEHTIB, K1 OTIOCEPEIKOBYIOTh Cy0’ €KTUBHY OIIIHKY
CKJIaJIHUX OOCTaBMH, BH3HA4yalOTh XapaKTep pearyBaHHsS Ha HUX 1 3a0€3Me4yloTh
MiATPUMAHHS TPOAYKTUBHOCTI TISUTBHOCTI Ta TICHXOJIOTTYHOI TOTOBHOCTI.

3 MeToI0 cucTeMaTu3allii Ta MOPIBHSUIBHOTO aHali3y OCHOBHHMX TEOPETHKO-
METOIOJIOTTYHUX MIAXOAIB O BUBYEHHS IICUXOJIOTIYHOI CTIMKOCTI OCOOMCTOCTI, IO
CKJIAJIUCS B CyYacHIM TICHXOJIOTIYHIM Haylll, JOIIBHO Y3araJlbHUTH iX KIIFOYOBI
MOJIOKEHHS y BUTJISIAL Tabuii [2].

Tabmums 1. - TeopeTHKO-METOMONOTTYHI MAXOAN 10 BHUBUYEHHS IICHXOJIOTIYHOI CTIMKOCTI
ocobuctocTi [3-4]

. Kiouosi
TeopeTnunuii . .
No - 3micT migxoay (y3araiabHeHe (OPMYJITIOBAHHS) MpE/ICTABHIKH /
KOHTIETITi1
[cuxomoriuHa — CTIMKICTh  PO3TIIITIAETRCS  SIK  3/IATHICTH
OCOOMCTOCTI afanTyBaTucs JIO Jii CTPeCOBHMX YHMHHHMKIB,|I aHC Cenne,
1 [Migxin Teopii MPOTHCTOATH 1x pyﬁHiBHoMy BIUMBY Ta MiHiMi3yBati|Piyapn  Jlazapyc,
cTpecy HEeraTWBHI HACIIIKY JyTst TickxivHoro crany. Ctpec nepeBaxHo |[llennon  Koen,
IHTEePIIPETYEThCA SIK HeraTWBHUKA (akTop, 1o mopyirye|CrozanHa Kobaca
TICUXIYHY PIBHOBArYy Ta 3HIDKYE QIalTalliiftHl MOYKITUBOCTI.
[Icuxosoriyga CTIHKICTh BHU3HAYAETHCA SK 3IaTHICTH Aapo Bek
0COOMCTOCTI 10 THYYKOTO CIPUHHATTA Ta iHTepIpeTarii AnbGepr Ennic’
) KOFH.iTI/I.BHI/Iﬁ MOMif, TIePEOIliHKK  CHUTyalid i . TpaHchopmartii Piuapa Hasapyc:
T TX 1T HEa/IANTHBHUX  [EPEKOHAHD. Bupimansay — poib Maprin Cestirman,
BIJIITpatOTh KOTHITHBHI OIIIHKH, CTWJIb MHCJICHHS Ta
) ! N o AnnOept banaypa
3JIaTHICTh 30€piraT eMOIIHHUHN CTIOKIH.
[cuxomoriyaa CTIWKICTh PO3TISANAETHCS SIK 010JOTIYHO
3yMOBJICHa  3JaTHICTh  OpraHi3amy  miaTpumysatu |IBan [1aBios, ['aHc
3 bionoriyamii |cTaOiIBHICTE HEPBOBO-TOPMOHAJBHOI  peryisimii  B|ANH3EHK, I"anc
iibivehit yMoBax cTpecy. BwusnawanmbHmmu € BrnactuBocTi|Cenbe,  J[xo3ed
HEpPBOBOI  CHUCTEMH, TOpMOHalIbHMM Oamanc  Ta|Jleny
HeHpodi310JI0T1UHI MEXaHi3MHU €MOITIHHOT peryJIsiii.
[lcuxonoriuHa CTIHKICTh TPAKTYeThCS SK iHTerpanbHa|l'opmon  Ommopr,
. . |BTacTUBICTH OCOOMCTOCTI, IO 3yMOBJIIEHAa BITHOCHO|['aHC Ali3eHK,
OcoOucTicHuit . . .
4 - CTa61J11,_HI/1MI/I TICHXOJIOTMHHMH PHCAMH: CAMOKOHTPOJIEM, Pobept MakKpeii,
CaMOOIIIHKOIO, EMOIIIMHOI0 CTaOLIBHICTIO, yIIeBHEHICTIO B|[Ton Kocra,
co0i Ta 3AATHICTIO IO CAMOPETYJISIII. Anwbept banaypa
[cuxomnoriuyHa CTIWKICTh PO3IISIAETHCS K KOMITICKCHUIN
Teopis 0COOMCTICHHI pecypc, 10 3a6esnewe AKTHBHY aJIanTaIiio
5 | surrecriiicocri |2C CTPECYs 30epeKEeHHS BHYTPIIHBOT  piBHOBarM Ta Canbpatope Mai
(hardiness) MIEPETBOPCHHS CKIA/HIX CHTYalliif Ha JUKEPEIIO POSBHTKY.
Teopiss iHTETpye CTpPecOBO-aJamTalliifHUi, 0COOUCTICHO-
PECYPCHMI Ta €K3UCTEHIIIMHUHN IT1TXOJIH.
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MeTor0 eMITIpUYHOTO €TaIy JOCTIKEHHS IMTCUX0JI0T1YHOT CTIMKOCTI MiAIPUEMITIB
CTaJIO BUSHAYECHHS PIBHS IICUXOJOTTYHOI (MPOQeCiiiHO1) )KUTTECTIMKOCTI MiAMPUEMITIB
B YMOBax BO€HHOTO cTaHy. IIcuxomiarHOCTMYHA METOAWKA JIOCIIKCHHS:
«OnutyBanbHUK NTpodeciitHol xxuTTecTiiikocTi (y peaakiii O.M. Kokyn)» [1].

Emmipuyne mochipKeHHsT TCHUXOJIOTIYHOT CTIMKOCTI MIiAMPUEMINIB B YMOBax
BOEHHOTO CTaHy MNPOBOAMWIOCS Yy (opmaTi KOHCTAaTyBaJbHOTO EKCIIEPUMEHTY. Y
JOCIIJDKEHH] B3sUIM y4acTh 51 pecrnoHAEHT mpane3aarHoro Biky Bia 18 mo 55 pokis,
0 BIJMOBiJIa€ aKTUBHOMY Tiepioy mpoeciiHOi Ta €KOHOMIYHOI JisSUThHOCTI. 3a
CTaTEBOIO 03HAKOK BUOIpPKa po3NoAUIHIIACS HACTYITHUM YiHOM: 20 40510BiKiIB (39,2%)
ta 31 xinka (60,8%).

VYci pecnoHIeHTH HaJIekKalu 0 KaTeropii miampueMIIIB: TTepeBakHa OUTBIIICTD 3
HUX MaJld 3apeecTpOBaHy MIANPUEMHULBKY AisUIbHICTE Yy Gopmi DOII ado TOB,
yacTHMHA PECHOHJCHTIB mepedyBajia Ha eTami IJIaHyBaHHSA BIJKPUTTS BJIACHOTO
0i3Hecy. BoaHouac, 3 orjisiy Ha BKIIOYEHICTh Y MIANPUEMHULBKY IiSUIBHICTH a00
YCBIJOMJICHY TOTOBHICTB J0 Hel, ycs BUOIpKa po3risaanacs siK MiAMpUEMHUIIbKA. 3a
coIliaabHO-AeMOTpapIYHUMU XapaKTEPUCTUKAMU 10 BUOIPKU YBIWILIM I1AMPUEMII
micta JlHinpa, a TakoX BHYTPILIIHBO MEpeMIlIeHi 0coOH, sIKI Mepeixaau 0 MicTa
Juinpa 3 Xapkosa, JloHenbka, JIlyrancbka, 3anopixoks y 3B’ 513Ky 3 BOEHHUMHU JT1ISIMHU.

3a A0MOMOr o010 ONUTYBAJIbHUKA ITpodeciitHoi xkuTTecTiiKOCTI O. M. KokyH, 0yJo
35ICOBAHO 3arajlbHUW pPiBEHb MPOQECIHOI KUTTECTIMHKOCTI MiANPHUEMINB, 3 0a30Bi
CKJIQJ0OB1: BKIIFOUEHICTb, KOHTPOJb, MPUUHATTS PU3UKY; 4 KOMIOHEHTH: €MOLIIMHUM,
MOTHUBAIIMHAN, COmMiaibHUM, TTpodeciitauii. byno BUsIBIEHO, 10 cepeaHE 3HAYCHHS
3arajibHOTO piBHS MPOQEeCIHHOT KUTTECTIMKOCTI cTaHOBUTh M=64,22 (SD=9,02) npu
Jiana3oH1 iIHAUBIIyadIbHUX 3HaueHb BiJ 40 10 81 6aniB. 3icTaBiaeHHS 3 HOPMATUBHUMU
1HTEpBaJIaMH MOKa3ye, 10 OTPUMAaHE CepPEIHE 3HAUCHHS BIIMOBIIa€ PIBHIO “BUILMHI 32
cepenHiii” (64-69 OaxniB), 110 CBITYUTH MPO 3arajoM JOCTaTHIN piBeHb mpodeciitHoi
CTIMKOCTI MAMPUEMITIB y CUTYAIIil TPUBAJIOTO CTPECY Ta HEBU3HAYEHOCTI, XapaKTEePHOI
JUIS YMOB BiiHH. Pe3ynbTatu npencrapieHi AeTanbHo B Taomuil 3.2.

AHani3 pe3ynbTariB, NPEACTaBICHUX y Tabmuii 1.2, CBIAYMTH MPO HACTYMHUUN
pO3MOJUT PIBHIB TPOQECciiiHOT KUTTECTIMKOCTI cepen mianpuemiiiB. Tak, 60,8%
pecnoneHTiB (31 ocoba) MawTh BUIIMA 3a cepeaHlid abd0 BHCOKHI pIBEHb
JKUTTECTIMKOCTI, [0 BKa3y€ Ha HASABHICTh 3HAYHOI'O aJaITAIIHOTO Ta PECypCHOIO
MOTEHLlaly Yy OUIBIIOCTI JAOCHIIKYBaHMX mignpuemiiB. Boanowac 25,5%
pecniorieHTiB (13 oci0) mepeOyBaroTh y 30HI HU3BKOTO a00 HIDKUOTO 3a CEpeaHii
pPIBHS JKUTTECTIMKOCTI, IO MOXE CBIAYATH TMPO MIABUIICHY Bpa3IUBICTh 10
npodeciitHOTO cTpecy Ta PU3UK eMOIIMHOTO BUCHAKEeHHS. OKpeMy TpyIy CTaHOBIISTH
13,7% pecnonaenTiB (7 oci0) i3 cepeaHIM pIBHEM JKHTTECTIHKOCTI, SIKI 3aiMalOTh
MPOMDKHY TMO3MIII0 MDK pPECYpCHOIO Ta PU3MKOBOIO 30Hamu. g rpyma Moxe
pO3TIIAIATUCA SK TOTCHI[IHHO YyTJAWBa JO 30BHINIHIX CTPECOBUX YMHHUKIB, aje
BOJAHOYAC Taka, II0 Ma€ MOXJIMUBICTh MIJABUIICHHS >KUTTECTIMKOCTI 3a YMOB
IIJIECIPSIMOBAHOTO TICUXOJIOTIYHOTO BIUIMBY.
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Tabnuus 2. - PiBeHb npodeciiiHoi KUTTECTINKOCTI MiJIPUEMIIIB

PiBenn Hianazon n %

Huspknit 0-53 7 13,70%

Hwxunii 3a cepeHii 54-59 6 11,80%

Cepenniit 60-63 7 13,70%

Bunuii 3a cepenniit 64-69 13 25,50%

Bucoxuii 70-96 18 35,30%

Ile mo3Bosisie TOBOPUTH MPO JAOMIHYBaHHS CTIAKOrO (pecypcHOro) mpoduito,
OJIHaK HASBHICTh YBEPTI BHOIPKU 3 HIDKYMMH TMOKa3HUKAMH BKa3ye€ Ha MOTpedy B
miaTpumill  (MCUXOEMyKallis, PO3BUTOK HAaBUUOK  CaMOpPEryJjsillii, pecypcHi
iHTepBeHlli). CTpyKTypHHI aHali3 MPOJEMOHCTPYBaB BIJIHOCHO BUIIY BUPAXKEHICTb
npodeciitnoro koutpomto (M=22,33; SD=4,64) Ta mnpodeciiiHOi BKIIOYEHOCTI
(M=20,98; SD=3,08), mo Moxe BigoOpa)kaTu OpIEHTAIII0 MIANPUEMIIIB Ha
CaMOpETyYJIAIII0, YIPaBIiHHA TIpollecaMu Ta yTpUMaHHA (OoKycy Ha poOoUnx
3aBJaHHSX y CKJIAIHUX 30BHIIIHIX yMOBax. BogHouac npodeciiine NpUiHITTS PUBHKY
(M=20,90; SD=3,66) Bka3zye Ha TOTOBHICTh JISTU B CUTYyallisIX HEBU3HAYEHOCTI, 1110 €
MICUXOJIOTIYHO 3HAYYIIOK XapaKTEPUCTUKOIO MIAMPUEMHUIILKOI TISIIBHOCTI B MEPi0JT
BOEHHUX BUKJIUKIB.

OtpuMaHi pe3ylbTaTH 3aCBiAYYIOTh, IO OUIBIIICTH HiAIpHEMIIB M. /[Hinmpa B
YyMOBaxX BOEHHOI'O CTaHy 30epiraloThb JOCTATHIM 1 BUINUNA 3a CEpelHIM piBEHb
TICUXOJIOTTYHO1 (TIpoeciifHOl) KUTTECTIMKOCTI, 10 3a0e3mnedye iXHIO 3aTHICTH 10
ajlanTailii, cCaMOperyJiAilii Ta MPUUHATTS PillIEeHb B YMOBaX TPUBAJI0i HEBU3HAYEHOCTI.
BoaHodac HasiBHICTh IpyNU 3HUKEHOI JKUTTECTIMKOCTI MIJKPECIIOE HEOOXIIHICTh
[IJIECIPSIMOBAHUX TICUXOJIOTIYHUX TPOrpaM MiATPUMKH Ta PO3BUTKY pECypciB
HIIIPUEMIIIB K BaXKJIUBOI YMOBU €KOHOMIYHOI CTIMKOCTI B YMOBAX BIMHHU.

CHHuCcOK BUKOPHCTAHUX JIKePeJT

1. Kokyn O. M. IIpodeciitHa XKUTTECTIMKICTH OCOOMCTOCTI: aHali3 (eHOMEHa.
AKTyaInbHi npobieMu ncuxoiorii : 30. Hayk. mip. 2020. T. V, Bum. 20. c. 68-76.

2. Koponpuyk B. M. Ilcuxonoris cTpecocTiikocTi 0COOMCTOCTI: AUC. A-pa MCUXOJ.
Hayk : 19.00.01. Kuis : [a-T ncuxomnorii im. I'. C. Koctioka AITH Ykpainu, 2009. 511 c.
3. Cemne I'. Anaromis ctpecy. ['anc Cenbe Ta mociigoBHuku. KuiB: MenkHura,
2024. 148 c.

4. Maddi S. R. Hardiness: The courage to grow from stresses. [URL:
https://aec6905spring2013.wordpress.com/wp-content/uploads/2013/01/maddi-2006-
hardiness-the-courage-to-grow-from-stresses.pdf (mara 3Bepuenss: 18.01.2026).

204



Proceedings of the 7™ International Scientific and Practical Conference
"Modern Perspectives on Global Scientific Solutions"

Ak EUROPEAN OPEN January 26-28, 2026
SCIENCE SPACE Bergen, Norway
it

Section: Technical Sciences

ATPOBALIS ®A30BO-MOJY/IbHOI METOIHKN
PEKOHCTPYKIIi TPHUYOTEXHIYHHAX IHIUIEHTIB
Y CYIOBO-EKCIIEPTHI MTPAKTHITI

Ilyray IBan

K. T. H., IOLICHT, CY/IOBHM €KCIIEepT

Xapuenko Biraii

nokTop (imocodii, 3aBityBay BiALTY

B1IJIUT OyAIBENbHUX, 3eMEIbHUX JOCIIIKEHb Ta

OIIIHOYHO1 AISUThHOCTI TabopaTopii TOBapO3HABUUX,
reMOJIOTIYHUX, EKOHOMIUHMX, Oy T1BEIbHUX,

3eMENIbHUX JOCIIKEHB Ta OIIHOYHOI TISITEHOCTI
JIHIMpOTeTpOBChKUM HAYKOBO-T0CIITHUAN
ekcrepTHo-KpuMiHaimicTiunuil nentp MBC Vkpainu, Ykpaina
Iyray Inna

CYyZIOBUU E€KCIIEPT,

KU He € PaxiBIeM Jep>KaBHOI CIeIiali30BaHOl YCTaHOBU
M. [lainpo, Ykpaina

AHoTtanisgs. Y poOOTi HaBeneHO pe3yiabTaru amnpodarii (azoBO-MOIYIbHOL
METOJMKH PEKOHCTPYKUIi TIPHUYOTEXHIYHUX I1HUUAECHTIB Yy CYIOBO-EKCIEPTHIM
npakTuill. MeToauka TPYHTYEThCA Ha YABICHHI 1HIUICHTY SK TPOIECY PO3BUTKY
HeOe3MneyHoi BUpOOHMUYOI CUTYallll y Yacl Ta nepeadadae noeAHaHHs (pa3zoBoro aHaizy
3 MOAYIBHOI CTpyKTypu3amiero mnpudyuH mnoxii. I[lokasaHo, 10 BUAUICHHS
MOCITOBHUX (pa3 — BiJ OE3MEUHOr0 CTaHy J0 peaizallii HeOe3MeuHOro BUpOOHUYOTO
(dakTopa — y MOEJHAHHI 3 aHAJI30M TEXHIYHUX 1 JIOJACHKUX KOMIIOHEHTIB J03BOJIsIE
dbopMmaizyBaTu MeXaHi3M BUHUKHEHHS HEIIACHOTO BUMAAKY Ta YHUKHYTH JIIHIHHOTO
3BEICHHSI IPUYMUHHOCTI 10 OKPEMUX il y4aCHUKIB BUPOOHUYOTO Iporecy. AnpooOariis
METOJMKHA Ha MaTepiajgax peajJbHOTr0 TIPHUYOTEXHIYHOTO IHITUACHTY IIATBEpIUIa
ii 3MaTHICTh 3a0e3neuyBaTH CTPYKTYpOBaHE BIATBOPEHHS MNPUYMHHO-HACIIIKOBUX
3B’SI3KIB, BHM3HAuaTH yMOBM BHUHHMKHEHHs HEOE3NEYHOi CHUTyalll Ta OLIHIOBaTH
MOJIMBICTD ii 3amoOiraHHsi Ha PI3HUX €Tanax PO3BUTKY. 3ampONOHOBAHMM MIIXia
MiJBUILY€E OOIPYHTOBAHICTH 1 BIATBOPIOBAHICTh €KCIIEPTHUX BUCHOBKIB Ta MOXE OyTH
BUKOPUCTAHUH MiJ] yac MPOBEJEHHS Cy0BUX MPHUYOTEXHIYHUX EKCIIEPTU3 y CIPaBax,
OB’ SI3aHUX 13 TOCIIKEHHAM MPUYUH Ta MEXaH13MIB BUPOOHUYOTO TPaBMYBaHHSI.

Kuro4oBi cjioBa: pekoHCTPYKIisl monii, (a3zoBO-MOAYIbHMM MiAXiJ, CyHAOBa
TIPHUYOTEXHIYHA EKCIEPTHU3a; METOJUKA; MPUUYMHHO-HACTIAKOBUM 3B’S30K; JIEPEBO
IPUYMH; PO3CIIIyBaHHS HEIIACHUX BUMNAJKIB; JAaT€HTHI NPUYMHU; HeOe3MevHa
BUPOOHMYA CUTYaITis.
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Beryn. V' cynoBo-ekcniepTHIM TPAaKTHIN JIOCTIJDKEHHS HEIIACHUX BHIIAJIKIB
Ha BUPOOHUITBI ~ Ta  TIPHAYOTEXHIYHMX  IHIMJEHTIB  TEpeBaXKHA  OUIBLIICTb
TIPHUYOTEXHIYHUX €KCIIEPTU3 3IACHIOETHCSA B MEKaX KPUMIHAIBHOTO CyJOYMHCTBA. [le
3YMOBJICHO HEOOXIJTHICTIO BCTAHOBJICHHS MPUYUHHO-HACIIIKOBOTO 3B’S3KYy MK ISIMHU
(Oe3misTBHICTIO) 0C10, TEXHIYHMM CTaHOM O0JIaIHAaHHS Ta HACTAHHSIM TSDKKHX HACIIIIKIB
I KBaJTiiKallii aisiHb, 30kpema 3a cT. 272 KpuminansHoro kojaekcy Ykpainu [1].

Pazom 3 TUM y CynoBiM MpakTUIll ICHY€ OKpPEeMHH, KUIbKICHO 3HAYHO MEHIIHI,
aJie METOJMYHO CKJIQJHUM TUTACT aaMIHICTPAaTUBHUX CIPaB, Y SIKUX CyJ TMepeBipse
TIPaBOMIPHICTh pillleHb Cy6’eKTiB BIAJHUX IOBHOBaXeHb [2]. Minerscs, 30kpema, mpo
CIIOPH LIOJI0 OCKAp>KEHHS aKTIB CHeLiaIbHIX PO3CHiTyBaHb HEIACHUX BUMAAKIB ((popmu
H-1), npunucis oprasiB aep:xaBHoro Harsiy (epskmpaiii) mpo 3ynuHeHHsST pooiT abo
eKCIulyaTalii OOJIaJHaHHS, a TaKOX IHIIMX akTIB IHAUBLAyalbHOI i y cdepi
MIPOMUCIIOBOI OE3MEKH Ta OXOPOHHU Ipalli.

[Tonpu BiAMIHHICT MPOLIECYATBHUX I[UJIEH KPUMIHAIBHOTO Ta aJIMIHICTPATUBHOIO
CYJIOYMHCTBA, Y 3a3HAYCHUX aIMIHICTPATUBHUX CIIPaBaX CYJ CTUKAETHCS 3 aHATOTTYHOIO
3a CKJIQIHICTIO TPOOJIEMOI0O — HEOOXITHICTIO OIIIHKK TEXHIYHOI OOIpYyHTOBAHOCTI
BHCHOBKIB III0JI0 PUYMHHO-HACIIIKOBOTO 3B’SI3Ky MIK BHSIBICHUMH MOPYIICHHSIMH Ta
HacTaHHAM ab0 3arpo3010 HACTaHHS HETaTMBHUX HACTiIKIB. Ha rmpakTuili Taki BUCHOBKH
YacTO IPYHTYIOTHCSI HA COPOLICHOMY JIHIMHOMY MIIXO/1, SIKWH 3BOJUTH NPUYHUHY MOIT
710 1t 6e3mocepeTHhOro BUKOHABIIA [3], 0e3 aHami3y JaTeHTHUX JAe(EKTIB TEXHIYHUX Ta
OpraHi3alliiHuX CHUCTeM. 3a3HadeHi OOCTaBUHM 3YMOBIIOIOTH  HEOOXIIHICTh
3aCTOCYBaHHSI OUTBII TTIMOOKHX 1 CTPYKTYPOBAaHUX METO/IIB PEKOHCTPYKIIIT TIOTIM.

MeTta Ta 3aBAaHHA J0CHiXKeHHs. MeTorw umi€i podoTM € TpeICcTaBICHHS
pe3ynbTaTiB anpoOarii (ha30BO-MO1yIbHOI METOUKHU PEKOHCTPYKIIT
TIPHUYOTEXHIYHUX THIUJEHTIB, PO3POOIIIOBAHOT B MEkKaX HayKOBO-A0CIIIHOT poOOTH,
Ha MaTepiajiax aJMIHICTPATUBHOI CIPaBH K HETUIIOBOIO, ajieé MOKA30BOT0 MPUKIANY
CYJIOBOTO KOHTPOJIIO 32 €KCIIEPTHUMHU BUCHOBKaMHU.

3aBaaHHsI AOCIIHKEHHS: TIPOJICMOHCTPYBATH JIOTIKY (ha30BO-MOIYJILHOT PEKOHCTPYKIIIT
PO3BHUTKY HeOE3MeYHOi BUPOOHMYOI CHTYaIIll; TIOKa3aTH 3aCTOCYBAHHS JIepeBa MPUINHHO-
HACJIIKOBUX 3B’SI3KIB 151 BITBOPEHHS MEXaHI3MY HIIMJICHTY; IPOLTIOCTPYBATH MOKIIMBOCT]
METOMKHU Ha IIPUKJIa/I1 3HEOCOOJIEHOrO KENCY 3 €KCIEPTHOI MPAKTUKH.

PesyabTatn  jgociaimkeHHs. AmnpoOoBaHa  (a30BO-MOAYJIbHA — METOJIHUKA
PEKOHCTPYKIIi TPYHTYETbCSI Ha TIOEAHAHHI XPOHOJIOTIYHOT MOJIENl PO3BUTKY
HeOe3MmeuyHoi BUPOOHWYOI CUTyaIlli Ta MOJYJIBHOI JEKOMITO3HUIll €JIEMEHTIB MOii.
Mertonosoris po3riasgae TIPHAUYOTEXHIYHUW IHIIMACHT HE SK OJHOPAa30BUM aKT,
a SIK MPOIIeC TMOCTYINOBOTO HAKOIMMYCHHSI BIIXWJICHH BiJT HOPMATHBHOTO CTaHy,
SK1 B TIEBHUM MOMEHT IIPU3BOISTH /IO BTPATH KEPOBAHOCTI BUPOOHHYUM TpoiiecoM [3].

XpoHOJIOTIYHA CKJIaJ0Ba METOJAUKHM Tiepejdadyae MOAUT PO3BUTKY CHUTYyaIlil
Ha YOTHPHU NOCIioBHI (a3u (puc. 1):

®daza | (HopmaTMBHUH CcTaH) — mepioJ Oe3medyHOol eKcIuTyaTalii oOjagHaHHS
32 YMOBU (pOpMasbHOI BIAMOBITHOCTI TEXHIYHOTO CTAHY Ta OpraHizaiii poOiT BUMOTam
HOPMATHBHO-TIPABOBUX aKTIB.

®aza Il (popMyBaHHs 3arpo3u) — eTan BUHUKHEHHS Ta HAKOITUYEHHSI JJAaTEHTHUX
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nedeKTiB CHUCTEeM TEXHIYHOTO 3aXHUCTy, a TaKOX OpraHi3aliiHUX MPOpPaxXyHKIB,
K1 CTBOPIOIOTH MEPEYMOBH JIJIsl PO3BUTKY HEOE3MEYHOI CUTYAIli.

®aza Il (kpuTnuHuii, ane 1ie 3BOPOTHUM CTaH) — CTajdis BTPATH KEPOBAHOCTI
mpoiiecoM, 3a sKOi HeOe3meyHa CcuTyallisi Moxke OyTH TpUIMHEHA 3a YMOBH
CBOE€YACHOT'O 3aCTOCYBAaHHsI a[IeKBaTHUX 3aXO01B O€3MEKH.

®aza IV (peamizailisi) — MOMEHT HE3BOPOTHOTO PO3BUTKY TOJii, KOJIH
BIIOYBA€ThCA peaizaliss HeOe3MeYHOro BHPOOHMYOro (akTopa Ta HACTaHHS
TpaBMyBaHHsI a00 aBapii.

daszal daszall dasa lll dasza IV
Hopma 3arposa He3BOpOTHiCTb Peanizauis
HopMafibie HakonuueHHs BTpata kepyBaHs ABapis /
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Puc. 1. ®a30Bo-MOayIbHA MOJIENIb PEKOHCTPYKLIT MPHUYOTEXHIYHOTO IHIUACHTY.

Yac

MopynbHa CKJ1aJ0Ba METOIUKH JI03BOJISIE PO3MEXKYBAaTH TEXHIYHI, OpraHi3alliiHi
Ta JIIOJIChKI YNHHUKH, 110 GOPMYIOTh KOXKHY 3 (a3, Ta YHUKHYTH 3BEJACHHS CKJIaTHOT
MOJi1 10 €EAMHOTO «ITOPYIICHHS.

Pe3yabTaTn anpobanii Ha mpukJIaai peajabHoOro Keicy. Anpooaiito ($Ha3oBo-
MOJYJIbBHOT METOJMKH 3JIHCHEHO Ha Marepiajlax KPHUMIHAIBHOTO IPOBAKCHHS,
BIIKPUTOTO 32 ()aKTOM HENIACHOTO BHUITQJKy Ha BUPOOHUIITBI, 1110 CYIPOBOIKYBABCS
MIPOBEICHHSIM CYJI0BO1 TIPHUYOTEXHIYHOT €KCIIEPTU3H.

JIJisi aHAJIITUYHOTO OMNpALIOBaHHS MEXaHI3MY MOl 3aCTOCOBAHO 1HCTPYMEHT
noOyI0BM JepeBa MPUYMHHO-HACTIIKOBUX 3B’SI3KiB (puc. 2), SKUH J03BOJIUB
CTPYKTYpPOBaHO B1IOOpPa3HTH B3a€EMO3B’S30K MiK TEXHIYHHMH, OpraHizaliiHUMU
Ta MOBEAIHKOBUMH YNHHUKAMU PO3BUTKY HEOE3MEYHOI BUPOOHUYOI CUTYaIlli.

Pa3om 3 Tum, oTpuMaHi B MeXaxX KPUMIHAJIHHOTO MPOBAIHKCHHS PE3yIbTaTH
PEKOHCTPYKIIi MalOTh CaMOCTIMHE MpPUKJIATHE 3HAYEHHS 1 JJIsI aAMIHICTPATHBHOIO
CYIOUYMHCTBA, 30KpeMa MiJ dYac TMEpeBIPKM MPaBOMIPHOCTI akTiB CIEUiaTbHUX
pO3CIiyBaHb, MPUITMCIB OPTraHiB JEP)KaBHOTO HATJIAY Ta YNPABIIHCHKUX PIIICHb
y chepi MPOMHUCIIOBOI O€3MEKHU.

Ha puc. 2 nogano aepeBo NpUUMHHO-HACIIIKOBUX 3B’SI3KIB TIPHUYOTEXHIYHOTO
IHIMJICHTY, NoO0yJ0BaHE 3a MPUHIUIIOM BIJIOKPEMJICHHS HEOOXITHUX YMOB
BUHUKHCHHS TIOAIl BII MexaHI3My 1i peamizamii. Y BepxXHid dYacTHHI JepeBa
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B1JIOOpa)KEHO TMOJIII0 HEIIACHOTO BHUITAJIKY SIK pe3yjbTaT OJHOYACHOI peatizallii JBOX
HEOOXITHUX CKIIAJIOBUX: MepeOdyBaHHS MOTEPHIOro B HEOE3MeyHid 30HI PyXOMHUX
YaCTHH CTPIYKOBOT'O0 KOHBEEPA Ta J1i HEOE3MEYHOT0 BUPOOHNIOTO (paKkTOpa y BUTIISII
00epTOBHX 1 PyXOMHX €JIEMEHTIB MEXaHI3MY.

HwxHi piBHI AepeBa AeTani3yloTh MPUYMHHI MEPEeIyMOBH (OPMYBAHHS ILIHX
CKJIQJIOBUX 1 BKIIOUYAIOTh JATCHTHI Je(EKTH CUCTEMH TEXHIYHOTO 3aXHCTYy KOHBEEpa,
MOCIOBHI JIii MOTEPHIJIOro, a TaKoXX CUCTEMHI Ta TMOCIII0OBHI A1l MallUHICTa
eKckaBaTopa. TakuM 4YWHOM, JIepeBO BigoOpa)kae HE JIHIWHUN MEPEeNiK MOPYIICHb,
a CTPYKTYypOBaHUM MPUUNHHO-HACIIKOBUN MEXaH13M PO3BUTKY TMOJIi.

Ak EUROPEAN OPEN
ﬁ? SCIENCE SPACE

Tonist
HEIACHOT0 BHIAIKY

®aza IV

(peanizais HeOe3MEYHOTrO
BHPOOHMYOIO (hakTopa
(monist))

®@asza 111
(YyTBOpEeHHS HEGE3MeIHO1
BHPOOHUYOI CHTYAILLiT)

Paza Il

(yTBOpEHHS
Hebe3neqHol
BUPOOHUYIOI CHUTYaITiT)

Paza |

JlaTeHTHi AepeKTH cHCTEMH
TeXHIYHOI0 3aXHCTY KOHBEEpa

3HaxoIKEeHHs IOTEPIiJIOro B
HeOe3me4Hiil 30Hi Ha pyXoMiit
CTpiuni KOHBe€Epa B paloHi

HaTSHKHOTO OapabaHy KOHBeepa

TIpoHMKHEHHS MOTEPIILIOro 3a
He3aKpiIlIeHe HAIeXHAM
9HHOM 3aXHCHE OTOPOJKEHHS

HecnpaioBanHs 610KyBaHHS
TIPHBOJHOTO JIBUTYHA KOHBEEPA
TIPH 3HATOMY OrOPOKEHHI

TopyImeHHs KpiruIeHHs.
3aXHCHOI'0 OTOPOJDKEHHSA Ta
BCTaHOBJICHHA CTOPOHHBOI
METaJIOKOHCTPYKILii, sIka
TIepENIKO/[KaIa Ha liifHOMY

3aKPIIUIEHHIO OTOPOUKEHHS

Jlist 06epTOBHX i pyXoMHX
YACTHH MeXaHi3mi
CTPiYKOBOr0 KOHBEEPY

1

3nilfiCHEHHS ITyCKy KOHBEEPY
MaIINHICTOM €KCKaBaTopa
I 9ac 3HaXOKCHHS B
HeOe3IeqHii 30Hi pyXoMux
9aCTHH KOHBEEpa
TIOTEPIILIOro

3MiHH y BUPOOGHMYOMY CEPEIOBHIL HAOYBAIOTh CTaHY
(TIepexoIATh y CTaH), KON Jis Ha IPaliBHUKIB
(mpaniBHAKa) HEOE3METHOr0 BAPOOHUIOTO YHHHHUKA
HEMHHYyY€ JIi€ Ha IPAIiBHUKIB (TIPaIiBHAKA) BHACIIOK
HeBianoBinHux Aii B I1-4 i B I1I-if dazax

®a3a IV € HE3BOPOTHORO. Ocobw, siki Manu TeXHi4Hy
MOMNUIMBICTb IIONICPEAUTH HACTAHHA (ha3d HE3BOPOTHOI

He6e3IIeYHO] CHTYallii 1 He CKOPHCTAIHCS Helo — epe0yBaloTh y
[psAMOMY [PHYMHHO-HACIIIKOBOMY 3B’SI3Ky 3 HEBUKOHAHHSIM
Bumor HITAOIT i HacTaHHAM HEraTMBHHMX HACHI/IKIB

6apabany KoHBeepa
\ &

ManiuHicT eKcKaBaropa:

- IIPOTATOM 3MiHH HE
3a0e3MeuHB Ai€BE CTEKEHHS 3a
HAasIBHICTIO, CIIPaBHICTIO

i KpIIUIEHHS OrOpOX B paifoHi
npuBOAHHX GapabGaHiB KOHBeEpa
- IIepefl ITyCKOM KOHBEEpY He
TIepeKOHaBCs B Oe3IIeni WieHIB
eKilaxy, IOIyCTHB
3HAXOPKCHHS OTEPIILIOro B
Hebe3neqHili 30Hi Ha CTpivmi
KOHBEEpPa B PaliOHi HATSHKHOTO

BHCTYNAIOTh HEBIATIOBI/HI Ail IPAaIliBHUAKIB
.

3MiHH y BUDOOHHYOMY CEepeIOBHILi HabyBaloTh
cTaHy (IEPEeXOITh y CTaH), KONU iCHye peajbHa
3arpo3a BIUIMBY Ha IIPalliBHUKIB HEOE3MEeUHUX
BHUPOOHUYHMX YHHHUKIB.

Ininiaropamu BHHUKHEHHS AaHOT (ha3u

®aza III HE € HE3BOPOTHOIO. Hesiaxiaani Bianosiaai
(amexsatHi) Jii, ski nepen6ayeni Bumoramu HITAOIT y Takux
CHTyallifiX MOXYTh IIPUIHHATH IOJANBIIH PO3BHTOK
HeOe3neyHol BUpOOHUYOT CHTYaLii NUISXOM 3MiHCHEHHS.
CreNiaNbHIX 3aXO0/iB: IPUITMHEHHS POOIT, BUBEACHHS
NpaNiBHYKIB y Ge3IedHe Miclie, yCyHEeHHs HeGesIeK

(6e3neuHa BUpOOHWYA CHTYAIIis)

BIiJICYTHI 3arpo3y, BCi Ail BiIIIOBifalOTh BUMOTaM
HITAOIT

Puc. 2. JlepeBo NpUYMHHO-HACIIIKOBUX 3B’ SI3KiB IPHUYOTEXHIYHOTO IHIUACHTY (3 IHTErPOBaHOIO
(ha30BOIO CTPYKTYpPOIO PO3BUTKY HEOE3MEeUHOT BUPOOHNUOT CUTYaIllii).

da3zoBa CTpyKTypa, IHTETpOBaHA B JIEPEBO IMPUYMHHO-HACIIJIKOBUX 3B’S3KIB,
J03BOJISIE TIPOCTEXKUTU JTUHAMIKY MEpexXoay BiA 0e3neyHOro BUPOOHUYOTO CTaHy
1o peanizanii HeOe3meyHoro BupoOHMYOro dakropa. Ha ®Pasi [ dikcyerbes
BIJICYTHICTh 3arpo3 3a yMoBU (opManbHOi BiamoBigHOcTi aiii Bumoram HITAOIL.
®a3za Il xapakTepu3yeTbcss BHHUKHEHHSIM JIATEHTHUX JAE(PEKTIB CUCTEMH TEXHIYHOTO
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3aXMCTy KOHBeepa Ta (POPMYBaHHAM NEPEAyMOB I MPOHUKHEHHS MOTEPILIOro
B HeOe3meuny 30Hy. Ha ®as3i I1I Hebe3neuna BupoOHHUYa CUTYaIlisg Ha0yBa€e peaibHOTO
XapakTepy, OJHAK 3aJMIIA€ThCS 3BOPOTHOIO 332 YMOBH CBOEYACHOTO BXKHUTTS
aJIcKBaTHUX OpTraHi3aliiHuX 1 TexHIYHUX 3axojiB. daza IV BimoOpakae MOMEHT
HE3BOPOTHOTO PO3BUTKY CHTYaIlii, KOJIM BHACTIJOK MyCKy KOHBEEpPA 3a HASIBHOCTI
MOTEPIIOr0 B HeOe3MeuHi  30H1  BIIOYBa€ThCs  peanmizailis HeOEe3MeYHOoro
BUPOOHHMYOTO (haKTOpa Ta HACTAHHS HEIIACHOIO BUMAJKY.

OOroBopeHHs pe3yJbTaTiB. 3ampoNOHOBAHE JIEPEBO MPUUYUHHO-HACIIIKOBUX
3B’SI3KIB 3a0e3Meuye YiTKe pO3MEXYBaHHS MK YMOBAMH BHUHUKHEHHSI HeOE€3MeuHOl
CUTYyalli, iAMUA CyO’€KTIB BHUPOOHHMYOro MpoIecy Ta Oe3mocepeiHiM MeXaHi3MOM
TpaBMyBaHHs. Takuili TIAXiA J03BOJIIE CYJOBOMY €KCHEPTY OOIPYHTOBAaHO
BCTAHOBJIIOBAaTH MPUUYMHHO-HACIIJIKOBUN 3B’SI30K O€3 CHPOILEHOr0 3BEJCHHS MOl
JI0 OKpeMOoro TmopymieHHs: abo mnepcoHipikoBaHOT BiAMOBIAANBHOCTI. Da30Bo-
MOJYJIbHA CTPYKTYpa JI€peBa CTBOPIOE MPO30PUIM THCTPYMEHT ISl OLIHKK TEXHIYHOT
MO>KJIMBOCTI 3armo0iraHHs Mojii Ha KOKHOMY €Tarli ii PO3BUTKY, IO MAa€ 3HAYCHHS
SK JUI1  KPUMIHQJIBHOTO TMPOBAXKEHHsSI (BCTAHOBJIEHHS MPUYMHHOCTI Ta POJi
Tii1/06e301sUTbHOCTI), TaK 1 JUis a,[[MlHICTpaTI/IBHOFO CYIOYMHCTBA i 4ac HepeBlpKI/I
TEXHIYHOI  OOTPYHTOBAHOCTI  BHCHOBKIB  aKTIB/IPUMIHCIB 1  MPaBOMIPHOCTI
YOPaBIiHCHKHX PillIeHb Y chepl MPOMHUCIOBOT OE3MEeKH Ta OXOPOHH TpaIli.

Amnpo6ariist (pa30BO-MOAYIBLHOT METOJMKK B MeXaX aJMIHICTPATUBHOI CIpPaBH
nokasaja il BUCOKY aHaJITUYHY NPUJATHICTH JJIsl CYJOBOTO KOHTPOJIIO 32 TEXHIYHOIO
OOIPYHTOBAHICTIO pillieHb Cy0’€KTIB BIaAHUX MOBHOBa)kKeHb. MeToauKka 3a0e3neuye
MOBHOTY 3 SICYyBaHHA OOCTaBUH TOJIi Ta JO3BOJISIE PO3MEXKYBATH MOPYIICHHS,
110 nepedyBaoTh y MNPSIMOMY MNPUUYMHHO-HACTIAKOBOMY 3B’SI3KY 3 1HIUJICHTOM,
BiJl CynyTHIX a060 ¢opmanbHuX. CTPYKTYpPOBAHICTh Ta BIATBOPIOBAHICTH PE3yJIbTATIB
BignoBimarorh BuMoram JICTY EN ISO/IEC 17025:2019 [4], mo Mae BaKJIHBe
3HAYEHHS B YMOBAaX 3MarajibHOCT1 CTOPIH Ta OIIHKH JI0Ka31B CYJOM.

BucHoBku. Pesynbrat ampoOartii migTBEpIXKYHOTh €(EeKTUBHICTh (Da3oBo-
MOJTyJIbHOT METOAUKH PEKOHCTPYKIIIi TIPHUYOTEXHIYHUX THIIUICHTIB SIK €KCIIEPTHOTO
IHCTPYMEHTY BCTAaHOBJICHHSI MPUYUHHO-HACIIIKOBUX 3B’s13KiB. [loeqHanHs (a3oBoro
aHaji3y 3 MOJYJBHOIO CTPYKTYpH3alll€l0 MPUUYMH 3a0e3nedye BiITBOPIOBAHY JIOTIKY
PEKOHCTPYKIIi MeXaHI3My IOAii, O3BOJISIE BIIOKPEMIIIOBATH YMOBH BHHUKHCHHS
HeOe3neyHol cuTyallli BiJ MexaHi3My ii peanizaimii Ta OOIPYHTOBAaHO OIIHIOBATH
TEXHIYHY MOXJIUBICTh 3amoOiraHHs Ha pI3HUX eramax po3BUTKY. OTpumani
pe3ynbTaTH MOXYTh OyTH BHKOPUCTaHI SIK CKJIaJ0Ba HAYKOBO-JOCIHIHOI poOOTH
3 pO3pOOKH METOJUKH MPOBEAEHHS CYI0BUX TPHUYOTEXHIYHUX E€KCIIEPTH3.
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RELIABILITY INDICATORS OF SHIP POWER PLANTS:
COMPARATIVE ASSESSMENT AND DEVELOPMENT
PROSPECTS

Doshchenko Halyna

Ph.D., Associate Professor

Department of Operation vessel electrical equipment and Automation
Kherson State Maritime Academy, Ukraine

Abstract. A comparative analysis of the reliability indicators of various marine
power plants shows that there is a significant diversity in their characteristics, due to
both technical and operational factors. This diversity highlights the need for an
individual approach to the design and operation of marine power plants (MPP), taking
into account the specifics of each specific vessel and its purpose. Modern standards
and regulations require shipbuilders and ship operators to take into account not only
economic but also environmental aspects, which in turn affects the choice of
technologies and materials used in MPP. This creates additional challenges, but also
opens up new opportunities for innovative solutions that can improve the reliability
and efficiency of ships.

Keywords: shipbuilding, diesel, system, modernization, load, reliability
indicator, marine transport, optimization, environmental safety, operational levels.

Introduction

Modern marine propulsion systems (MPS) are complex, high-tech systems that
play a key role in ensuring the efficient and safe operation of maritime transport. In the
context of globalization and increasing maritime transport volumes, requirements for
the reliability and efficiency of MPS are becoming increasingly important. The
reliability of MPS not only influences the safety of the vessel and its crew but also
determines the economic efficiency of vessel operation, which in turn influences the
competitiveness of shipping companies [1, 2].

Research tasks

Conduct a thorough analysis of the main indicators of the reliability of various
types of ship power plants (SPU) and identify the reasons for their variability.
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Comparative analysis of reliability indicators

The reliability of marine propulsion systems (MPS) is a multifactorial
characteristic determined not only by the technical characteristics of the equipment but
also by operating conditions, operating modes, and a number of external factors. This
paper provides a comparative analysis of the reliability indicators of various marine
propulsion systems, highlighting the strengths and weaknesses of existing solutions.
Reliability indicators include parameters such as the probability of failure, mean time
between failures (MTBF), mean time to repair (MTTR), as well as availability and
operational readiness factors.

To assess the reliability of various systems, it is necessary to consider the latest
advances in technologies used in design and control systems. Modern marine
propulsion systems often integrate automated control functions and diagnostic systems,
which significantly influences their reliability indicators. For example, systems
equipped with condition monitoring systems enable diagnostics, which reduces the
incidence of unexpected failures and downtime [3].

A comparison of traditional and modern power plants shows that the latter
generally have higher reliability rates due to the use of advanced materials, control
systems, and data processing algorithms. In particular, the use of composite materials
and improved design solutions reduces the impact of mechanical stress and fatigue,
which in turn reduces the likelihood of failure. In practice, organizational aspects such
as crew training and adherence to maintenance and operating procedures significantly
influence system reliability. Reliability rates may vary depending on the level of
professionalism of the maintenance personnel and the skills of the crew, which is also
important to consider in the comparative analysis.

Recent studies have focused on the use of mathematical statistics methods for
reliability analysis. The use of appropriate models and equations allows for more
accurate predictions of the failure probability of specific power plant components.
Thus, a statistical approach, taking into account operational data from various types of
installations, reveals varying levels of reliability, which helps in selecting the optimal
configuration and design solution for new projects.

A comparative analysis shows that achieving high reliability requires a systematic
approach that combines high-quality design, advanced equipment, and regular
technical refresher training for the crew. Effective operation of a power plant requires
the operator to be able to analyze and resolve any issues that arise, which directly
influences reliability. Some power plants that utilize autonomous monitoring and data
collection technologies for all systems demonstrate the most impressive results. These
systems integrate mechanisms that allow engineers to monitor system status in real
time and promptly respond to changes, avoiding serious consequences.

Given the heterogeneity of approaches to the design and operation of marine
power plants, several categories should be distinguished: legacy systems with
insufficient automation, modern plants with intelligent control elements, and
experimental models developed as part of scientific research. Each category has its
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own unique reliability indicators, reflecting both technological advances and the
shortcomings of previous stages.

An important stage of the analysis is identifying the strengths and weaknesses of
each of the technologies under consideration in terms of reliability. Comparative
analysis highlights the benefits of using new technologies, such as artificial
intelligence-based control units, which can optimize plant operation based on changing
conditions. Upon completion of the analysis, it becomes clear that the reliability of
marine propulsion systems varies depending on the technologies used, design
approaches, and organizational processes. Comparative data demonstrates that the
implementation of integrated solutions, such as automated diagnostics and monitoring
processes, significantly improves system reliability, which, in turn, leads to safer and
more efficient ship operation.

Thus, analyzing the reliability indicators of various propulsion systems makes it
possible to identify trends and areas for further improvement, which is an important
step towards creating more reliable and safer marine propulsion systems. It is important
to continue studying the influence of various factors on reliability, which will allow for
a deeper understanding of the processes occurring within propulsion systems and,
based on these studies, develop recommendations for improving the design and
operation of modern marine propulsion systems.

Results and discussion

The future development of marine propulsion plant (MPP) reliability indicators is
drive by several significant trends, including the integration of numerical technologies,
the use of artificial intelligence, and increasing process automation. These factors will
influence the architecture and functional characteristics of MPPs.

Numerical technologies include modeling and simulation of system operation,
which enables more accurate predictions of their behavior in various operating modes.
High-quality models that identify critical failure points enable proactive measures to
improve reliability. Thus, virtual prototyping capabilities provide a preventive
approach to identifying and eliminating vulnerabilities, which is the key to safe
operation.

Artificial intelligence and machine learning help analyze large volumes of data
collected from sensors onboard ships. Predictive analytics systems can be used to
assess equipment condition in real time, allowing operators to predict when a failure
may occur. This not only helps reduce downtime but also optimizes maintenance,
which in turn influences economic aspects. The installation of Al-based monitoring
systems requires minimizing interdependencies between components, which again
highlights the importance of reliability [4].

Automation of control and diagnostic processes will also play a significant role in
improving reliability. Modern marine power plants are increasingly equipped with
automated control systems that enable immediate response to operational deviations,
reducing the time required to make adjustments. Importantly, such systems can
independently analyze deviations from standards, minimizing human error and
reducing the likelithood of errors caused by carelessness or insufficient personnel
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qualifications. The process of standardization and certification of reliability indicators
is also closely linked to modernization.

Standards are constantly updated to reflect the introduction of new technologies
and assessment methods. An important aspect is the inclusion of environmental
standards and requirements in standard procedures for the design and operation of
marine power plants, which further underscores the modern trend toward sustainable
development.

The introduction of electrification and new energy sources, such as hydrogen and
solar panels, also brings with it changes in reliability indicators. The transition to
cleaner and more efficient energy sources necessitates the development of new control
and monitoring systems, which in turn requires a revision of reliability assessment
criteria. The performance indicators associated with traditional installations may not
reflect the actual reliability of new solutions.

Changes in the regulatory framework regarding international safety and
environmental standards will directly influence the design and operation of marine
propulsion systems. Stricter requirements may necessitate the development of
additional control and safety systems, which will ultimately contribute to the overall
reliability of the design. However, despite technological advances, it is important to
consider the potential for human error. The application of advanced training and
personnel education methods remains critical to achieving high reliability.
Organizations must focus not only on technical aspects but also on training operators
who can effectively utilize new technologies and respond to non-standard situations.

The future of marine propulsion systems also requires adaptation to changing
conditions in the international fishing, transport, and passenger markets. This includes
commitments to reduce emissions and improve cost efficiency. The adoption of
technologies that facilitate adaptation to these challenges will become essential, which
will entail changing reliability requirements.

Conclusion

Based on the above, it can be predicted that in the future, reliability indicators will
be integrated with environmental and economic requirements and adapted to new
technological solutions. The ability to adapt to new conditions and trends will be
crucial in creating efficient and reliable marine propulsion systems. A key aspect will
be the continuous updating of indicators based on practical experience and current
technological advances. Thus, one can expect the emergence of new approaches,
methods, and criteria, which will be based on the progressive development of all
elements of the ship's power system [5].
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EKCHHEPUMEHTAJIBHE JOCJIIKEHHS ITPOLECY
B3AEMO/II 3 ITIOJIYM’SAM AEPO30JIEBUX
BOI'HEI'ACHUX PEYOBHUH

CuaoBincbkuii BiTamii

K.T.H.

Yepkachkuii HAYKOBO-AOCIITHUN €KCIIePTHO-KpUMiHaMicTHIHUM IeHTp MBC
Ykpainu

st momyky e(eKTMBHOCTI 3aCTOCOBAHHMX PEIENTYpP aepo30JibYyTBOPIOIOYUX
CHIONyK (nam-AYC), BUKOHYBaJIUCS eKCHepI/IMeHTaHBHI nociikeHHs 3apanis AYC 3
PI3HHMH CHIBBIIHOIIEHHSMHA OKHCHUKIB 1 3 PI3HUMH 33 XIMIYHOK MPHUPOIOIO
rOpPIOYMMHU peyoBUHAMU. JlociiKyBanach 3aleXHICTh €PEKTUBHOCTI a€pO30I0 Bij
CHIBBITHOIIEHHS! OKUCHHK : TOPIOYE, @ TAaKOX JIOCIHIIKYBaBCs BIUIUB PI3HOMAaHITHUX
00aBOK Ha BOTHETACHY €(PEKTHBHICTH a€PO30JIiB.

Sk B1IOMO MiHIMaJIbHA BOrHEracHa KOHIIEHTPAIIisl — 1€ HalMEHIIIa KOHIICHTpaIlis
BOTHETACHOI pEUYOBUHU B 00’ €MI MPH SIKIH TOCATAETHCS €PEKT TaCiHHS 3a MiHIMAJIbHUMA
yac. Aje METOAUKU PI3HUX aBTOPIB mependavaroTh pi3HI 3HAYEHHS 4Yacy IpH SKUX
KOHIICHTpAIlII0 BBAXKAIOTh 3a MiHIMaIbHY. CrocoOM Iojiadi BOTHEracHOTO 3acoly
TakoXX € pI3HUMU. B Meroaukax s BHU3HAYEHHS MIiHIMaJbHOI BOTHETACHOT
koHreHTpaiii (nan-MBK) razoBux 3aco01B raciHHs nepeadayeHo mnojaqdy aepo3o0to
pa3oM 3 CyMNyTHIM TOTOKOM TOPIOYOi Tra30IMaporoBITPSHOI CyMilll B THaJbHUK, 3
IIBUJKICTIO, sIKa TaKOX € PI3HOI0. 3Ba)Kal0Ud HA Te€, IO BOTHETACHUM aepo30Jib
YTBOPIOEThCS TIpH 3ropsiHHl AYC, B MeToMKax nepeadoadeHo 3aco0u 3amaitoBaHHs
AYC B o0’emax kamep uu IumiHApiB. [IpuiimMaroun 10 yBaru Te, U0 METOAUK IS
BU3HAYCHHS MIHIMAJIbHOI BOTHETAaCHOI KOHIICHTpAIlli BOTHETACHOTO aepo30Ji0 Ha
JaHUW 4Yac HEMae, a ICHYIOYl MpU3HAYeHl, K MpaBuiio, /s BuzHaueHHs MBK
MOPOIIKOBUX Ta Ta30BUX 3aCO01B MOKEKOTaCiHHS, MEXaH13M TaCiHHSA AKUX BIIMIHHUN
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BiJl ME€XaHI3My TaciHHs aepo3oisiMu. 3 Meroro BuszHaueHHss MBK aeposomio Oyna
MoJiepHi3oBaHa MeToauka Bu3zHaueHHss MBK wmerogom «umminapa». OCKUIbKU
aepo30JbHI 3aCO0M TIOXKEKOTACIHHS € CcyMilmamMu ApiOHOAMCIEPCHUX TBEPAUX
JacCTHHOK coJier kaiiro Ta rasziB (CO,, Np, H,O) [1], TO MeTOAMKY JJI1 BUSHAYCHHS
MBK ra3zoBux 3aco0iB MM0Ke>K0raciHHs Micisl MEBHOTO MPUCTOCYBAHHS MOXYTh OyTH
BUKopucTtani s BusHaueHHs: MBK aepo3zomto. Tak, sIKIo po3riisiHyTH JeTalbHIIIe
ICHYIOUl METOJMKH, TO JESKl iX MOJIOXKEHHSI He MiAXOAATh g BuzHaueHHss MBK
aepo30JII0 Yepes Te 10 Mogaua BorHeracHoro 3aco0y B ycranoBii OK-1 3aiiicHioeTbCs
Yyepe3 MaTbHUK Pa3oM 3 TOPIOYOI0 CYMIIIIITIO, IO 3TiHO MOJI0KEHb MPO BOTHETACHY
110 aepO30JII0 HE € 30BCIM KOPEKTHO ISl IAHOTO BUIIAJIKY, TaK K PeajJbHO MPH raciHHi
MOXKEXKI aepo30Jib 3HAXOAUTHCS B 00’€Mi, 110 3aXUIIAETHCS, Ta KOHTAKTYy€ IO BCIi
IJIOLMHI 3 TOJIyM’siM. Jlesiki aBTOpH BKa3ylOTh Ha T€, 110 a€p030JIb OJHOYACHO JII€ 3a
JEKUTbKOMa HarpsiMKamu. Taki yMOBU BiJIOOpa)KalOThCs JIMIIE B YMOBaxX KOHTAKTy
aepo3oyt0 3 (hakemoM TMOJIyM’sl, YOrO HEMOXKIIUBO JOCSTHYTH BHUKOPHCTOBYIOUH
BHINIE3a3HAUCHY MeETOnMKy [2]. s 3HaXOmKEHHS, 3 3aJIOBUIBHOIO TOYHICTIO,
BorueracHoi konrenTpaiiii MBK aepo3osto, 6yna po3pobiieHa MeToAuKa, 3T1IHO SIKOi
yac ropiHHs MOJETLHOTO OCEPEIKY BOTHIO HAOIMKAEThCA 10 HyIIs. 1i cyTh monsrae B
TOMY, 110, TIPU JOCIIJKEHH1 3aJIeKHOCTI TPUBAIOCTI TOPIHHS MOJIEIIBHOTO OCEPEIKY
BOTHIO ((hakenmy MeTaHy) BiJl IOBUIbHO B35TOI HaBaxku AYC, 3po0niy npuryuieHHs,
0 MK Trop. Ta& M, B IEBHOMY 4YacOBOMY Jlala3oHl ICHye€ JIiHIIiHA 3aJIeXKHICTb.
3acTocyBaBIIM METOJI HaMMEHIIMX KBaJpaTiB 13 cTaHAapTHOiI mporpamu «Excel»
obuncIuIm KoeimieHT KOpemsuii Iyy. Ko ryy ONMM3bKUI 32 CBOIM 3HAYEHHSAM IO
OJIMHUILI], TO 11€ CBIYUTH PO TE, 1110 3AIEKHICTb MIXK Trop. 1 M € IPAKTUYHO JIHIHHOIO
1 3aJIEKHICTD MIXK Trop. TA My MOXKE OyTH 3alncaHa y HaCTYITHOMY BHIJISIIL

£, () =a—6-M,(0), (1)

ITpu yMOBI, IO Trop =0 3HAXOAUTHCA M.

Hocaian o BuzHaueHHI0O MBK mpoBoAWINCh B yMOBHO-TEPMETUYHIN Kamepi.
Bubip 006’eMy kamepu MNpPOAMKTOBAHUN MUTAHHAM palllOHATIBLHOTO IPOBEICHHS
€KCIIEPMMEHTIB Ta OJEpP’KaHHAM 33J0BUIBHUX pe3ynbTariB. A came, skmo M, AYC
cTaHOBUTUME 5 T/M>, To 11 kamepu 06’ emom 100 11 HeoOxigHo Oparu HaBaxky AYC
— 0,5, ane Takuii 06’€eM KaMepu HE rapaHTye€ IIBUAKOrO 1 pIBHOMIPHOTO PO3MOALLY
aepo3outro o 00’eMy kamepu. [Ipu 06’emi kamepu 10 1 HaBaxkka AYC cTaHOBHUTHME
0,051, a aepo3oibp MBUAIIE 1 PIBHOMIpHINIE 3amoBHIOBaTUME 00’eM. [lomanbiie
3MEHIIEHHS 00’€My KaMepH CTaBUTh BUMOTH JI0 TOYHOCTI 3BakyBaHHS Macu AYC.
HominbHicTh BUOOpPY 00’emy kamepu 11,7 1 Oyna miaTBepipkKeHa MOPIBHIBHUMHU
EKCIEPUMEHTAMH 0 BU3HAYEHHIO M; B KaMepl aHajoriyHoi 0ynoBu 06’emom 170 1.
BinTtBoproBaHicTh pe3yibTaTiB sl Manux HaBakok AYC Oyna BUIOIO B Kamepi
o0’emom 11,7 1. Jocnmigm mnpoBOAMIM B KaMepl BHUTOTOBJIEHIH y QopMi
napanenerninena (29,6x20x19,8cm) o6’emom 11,7 1 13 IHUCTOBOI CTalli TOBIIMHOKO
1 mm. OrHa CTOpOHA KaMepy BUTOTOBJICHA 31 CKJIa, SIKE MPUKIJIEEHE JI0 KapKacy KaMepH.
VY BepxHii, HUXKHII Ta OOKOBINA MOBEPXHAX € OTBOPH 1]l rymMoBi kKopku (d=30 mm). B
HIDKHIO YaCTHHY KaMepH BCTAHOBJIIOBAJIOCH ENIEKTPUYHE JKepeio 3ananoBans AYC
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— HarpiBajbHa CBIYKa BiJI JWU3EIBHOTO JBUTYHA. B SKOCTI MOJEIBHOTO OCEpEeaKy
BOTHIO BUKOPHUCTOBYBaJIM (paken Merany. [lanbHUK — CkisiHAa TpyOKa 3 BHYTPILIHIM
miametpoM | mMm. Butpary weTtaHy peryiroBaid  BIATIOBIAHMMH KpaHam# 1
KOHTPOJIIOBAIM peoMeTpoM (puc. 1.).

Y Z
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Puc. 1 - Cxema ycTaHOBKH /IS BU3HAYEHHSI MiHIMaJIbHOI BorHeracHoi macu AYC (Ms):
1. Kamepa;
2. CBiuka Hakay;
3. IlixcTaBKa;
4. 'a30Buil AIBbHUK;
5. Peomerp;
6. I'a30Buii KpaH;
7. AKymynsTop.

Cnucox BUKOPHUCTAHMX JKepeJ

1. bamantok b. T., I'pumainok FO. B., Kit C. C., Jlepym H. Bruu razoBoi ¢asu Ha
e(eKTUBHICTh BOTHETacHHX aepo3oiiiB // BicHuk HaiioHanbHOTO YHIBEpCUTETY
«JIpBiBChKa momiTexHikay. Cepist: XiMis, TEXHOJIOT1S pEUYOBUH Ta IX 3aCTOCYBaHHS. —
2004. — Bu. 497.

2. XKypOuncekuit [I. A. ®nermarusyBaHHS Ta30BHX TOPIOYHUX CEPEIOBUII
CyMilllaMi BOTHETACHUX ae€pO30JIiB Ta Ta30BUX BOIHETACHUX PEYOBHH : JUC. ... KaH].
TexH. HayK : 21.06.02 — moxexxna Oe3nexka. — Yepkacu : UepkacbKuil iHCTUTYT
noxkexxHoi oesnexu imeH1 ['epoiB YopHooOuns HY L3 Ykpainu, 2014.
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IHTEJEKTYAJIbHA TPAHC®OPMAIISI EHEPTETUKHN
YKPAITHU

Jlozenko Haxis

BUKJIaJ[a4 BUIIO1 KaTeropii

Yynpuna Ipuna

BUKJIaJlay BUIIO1 KaTeropii, METOJUCT

BinokpeMieHuil CTpyKTYpHUH T1APO3.ILIT

«TexHonmoriyaui HaxoBUM KOJIEIK

Jlep>kaBHOT'O YHIBEPCUTETY €KOHOMIKH 1 TEXHOJIOT1H», YKpaiHa

CyyacHuil eHepreTMUHUN KOMIUIEKC IepedyBae Ha eTamni (QyHIaMEHTaJIbHUX
nepeTBOpeHb. CTpIMKE 3pOCTaHHS HABAHTAXKCHHS HA MaricTpajbHI Ta PO3MOILILYI
MepexXi, KPUTUYHUN CTYIiHb 3HOMICHOCTI (I3UYHOI IHPPACTPYKTypU Ta TOCTpa
norpeda y 3HIKEHHI aBapliHOCTI BHUMAaraloTh KapJWHAJIBLHO HOBHUX CTpaTerii
ynpaBiiHHsA. Tpaauiiiina Mojens eKcIuTyartallii, mo 0a3yeTbcsi Ha MEXaHIYHOMY
KOHTpPOJII Ta PEaKTUBHOMY BHIIPABJI€HHI MOLIKOMKEHb, BUSBISAETHCA O€3MOPaTHOI0
nepe o0IMYYsM AMHAMIYHUX 3MiH y CTIOKHBaHHI Ta FeHepartii.

VY npomy koHTeKcTi mTyuHui iHTenekT (L) Buctynae He mpocTo TOMOMIKHUM
ITHCTPYMEHTOM, a CTpaTeriyHUM YMHHUKOM, 3JIaTHUM IOBHICTIO TepedopMaTyBaTu
eHepreTHYHUN MeHeKMeHT. 3aBasku Il crae MoxIHMBOI0O IHTENEKTyallbHA
KOOpAMHAIlSL CKJIAJHUX CHCTeM, 110 3abe3reuye Oe3mpele/eHTHUM PIBEHb
onTUMI3aIlii BCiX JIJAHOK €HEPIeTUYHOTO JIAHITIOTA.

BropoBamxenns anroputmis LI nporonye sikicHO HOBUHM MiAXIJT O ONepaliiHol
nistmbHOCTI. CHCTEMH 3/1aTHI MUTTEBO OMPAIbOBYBATH KOJOCAIbHI MAacCHBU BXIJTHHUX
JTAHUX, TPOTHO3YBaTH WMOBIPHI BIMOBHU OOJIaJIHAHHS, aBTOMATHYHO OajaHCyBaTH
HAaBAHTAXKEHHS Ta 3BOJIUTH 10 MIHIMyMY BTpatu eHeprii. Lle cTBoproe pyHmamenT s
MoOy/JOBH  HAJIWHMX, CTIHKMX Ta EKOHOMIYHO e(EeKTHUBHUX EHEpProCHUCTEM
MaiOyTHHOTO, OJJHOYACHO 3HMKYIOUM KalliTallbHI Ta ONepaliiiHi BATPATH.

['onoBHA MeTa MOCHIIKEHHS TOJATae y po3podii Ta OOTPYHTYBaHHI ILISXIB
MOJICpHI3aIlli CHUCTEMH YIMPABIIHHS EHEProCIOXUBAHHIM B YKpaiHl ILISIXOM
aAKTUBHOTO BIPOBAKEHHS TEXHOJIOTIN MTYYHOTO 1HTEICKTY.

[cTopuyHO yripaBiIiHHSA eHEPreTUYHOIO 1THHPACTPYKTYPOIO CIIUPATIOCS Ha HKOPCTKI
pEerjlaMeHTH: TUIAHOBI MEPEBIPKH, Bi3yalbHUI KOHTPOJIb AUCIETYEPAMU Ta METOAU
pearyBaHHS 32 (aKTOM BUHUKHEHHS IHIUACHTY. Y TaKiii MoJesi aHOMallli B Mepexi
BUSBJISIIMCS JIMIIE TICS aBapii, a pillleHHsS npuiiManucsa ¢axiBIsIMU Ha OCHOBI
oOMeKeHO1 Ta yacTo ¢pparMeHTapHoi iHdopmarii.

3a3Ha4YCHUI KOHCEPBATUBHUM MiAX1Jl MaB CyTTEBI BaIM:

— Hanro tpuBanuii inTepBan Mi>k BAHUKHEHHSIM 30010 Ta pPEaKI[I€l0 Ha HBOTO.

— Bucokuit pu3uk moMUIOK, 3yMOBJICHHUX JIOJCHKUM (aKTOPOM.

— HeparionansHuit po3moiia NOTY>KHOCTEH Y TIKOBI TIEP1OH.
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I ty4yHuil IHTENEKT 3/IIHCHIOE PEBOJIOIIIIO B 111# cdepi. Bid nmepeBoauTs mpoiecu
y IJIOIIMHY peaIbHOTO Yacy, T03BOJISIOUM HE JIUIIe 1IeHTU(IKYBaTH 3001 B MOMEHT iX
3apOJKEHHS, a ¥ mepenbavyaTu iX 3a Henpsamumu o3Hakamu. I ontumizye motoku
MOTY>KHOCT1, IO JIO3BOJISIE TIEPEHTH Bij JIIKBifaIii HACTIAKIB JO MPEBEHTHUBHOTO
3aro0OiraHHs aBapism.

CyyacHa MoJienb YIIpaBIliHHS 3a0€31euye:

— CyTTeBe CKOPOYEHHSI KIJIBKOCTI Ta TPUBAJIOCT] aBapiiiHUX BUMKHEHb.

— 3MEHIIeHHS KOTHITUBHOTO HAaBAaHTAKEHHS HA JUCTIETYCPCHKUI TIEpCOHa.

— ITogoBXEeHHS KUTTEBOTO ITUKITY 00J1aJHAHHS 3aBASKHA ONITUMAJIEHUM PeKUMaM
poOoTH.

Konmnenmiss Smart Grid — 11¢ CTBOpPEHHsI IHTEJIEKTyajdbHOI HAA0yIOBU HaJ
EJIEKTpOMEpEeXKaMH, sKa IHTerpye UM(pPOBI pIlIEHHS Yy MPOLECH TeHepallii,
TPAHCIIOPTYBAHHA Ta PO3MOLTY pecypcy. Taka cuctema caMOCTIHHO aIanTy€eThCs 110
KOJIMBaHb ITONUTY, HIBEIIFOE BTPATH Ta MiaBuInye 3araasauii KK]I cucremu.

st Ykpaiau nepexin Ha Smart Grid cTaB HaraapHOIO MOTPEO0r0. X04a OKpeMi
€JIEMEHTH, SIK-OT «PO3yMH1 JIYMJIBHUKWY», BIPOBAIXKYBAIUCS MIPOTIATOM OCTaHHIX 5—7
POKIB, BiliHa CTaja MOTY>KHUM KaTaji3aTopoM, IO 3MYCUB NIYKAaTH PIIICHHS IS
MIJBUILEHHS XUBYYOCTI cucTeMd. HoBUil IMITyIbC MOJEpHI3allis OTpUMaiia IiCIs
npuitHATTA 3akony «IIpo puHOK enekTpuuHoi eHeprii» (2017) Ta akTUBHOTO PO3BUTKY
npuBaTHOi BigHOBIoBaHOI eHepretuku (BEC, CEC). YV 2022 pomi ypsmoM 0Oyiio
3aTBepkeHO «KOHIIeNI[it0 BIPOBAKEHHS PO3YMHUX Mepex 10 2035 poky», 1110 Jie-
I0p€e J1aJI0 CTapT MaciTabHOMY pedopMyBaHHIO.

3a ganumu JlepskeHepronarisiay, oneparopu cuctem posnoxainy (OCP) Hapasi
nepedyBarOTh Ha PI3HUX CTaAIsIX TOTOBHOCTI, MPOTE€ AKTUBHO PO3POOJIAIOTH IUJIAHU
nudposizamii. [TokazHuk Tenemexanizamii aepxkaBHuX mifctaniid 35-110 kB Bxke
JoCsT TO3HAauku 0m3bKo 65%. 3okpema, «TepHoniabobieHepro» 3BiTye npo 100%
TeJIeMEXaHi3alIliio MiACTaHIIK. Y CTOJHUIN CHCTEMH TeJIeMEXaHIKH OXOILIIOITH yci 64
KJIFOYOB1 TIJCTAHIli Ta IOHAA JB1 COTHI PO3MOAUIPYMX IYyHKTIB. [lapayienbHo
pPO3TOpTAETHCS 1HPPACTPYKTYypa OINTOBOJOKOHHOTO 3B’SI3KYy Ta BIPOBAKYIOTHCS
cucrtemu kinacy SCADA ta OMS.

He3Baxaroun Ha BUKIMKH, YKpaiHa JIE€MOHCTPY€ VCHINIHI MPUKIAIH
BIIPOBAKCHHS BUCOKUX TEXHOJOTIH:

— MukonaiBIlIMHA: peani3yeThCsl YHIKAIbHUMN MUTOTHUN NPOEKT 13 MEPEX0JIOM Ha
eBponeiicekuil  crangapt Hampyru 20/0,4 kB, mnpodinancoBanuii JlutBoro
(8,2 mutH TpH).

— KuiBuna: komnania ITEK gokycyeTbesa Ha moOya0B1 LM(PPOBUX MMiICTAHLITNA
Ta aBTOMAaTHU3aIll]l TUCIIETYEPCHKOTO KEPyBaHHS.

— TepHomninbliHa: (QYHKIIOHYE CHUCTEMa MOHITOPMHIY, IO 3amno0irae
NEPEeBAHTAXKEHHIO BY3JIiB.

— XMeNbHUYYMHA: aKIIEHT 3MIIIEHO Ha IHTETPaIlilo JJOKAJIbHUX JKepen reHepaii
Ta JICLEHTpaJTI3alliIo.

Baxxnuotro Metoro € 3umxkenHs inaexcy SAIDI (TpuBamnicTs BigkiItoueHb). SKIIo
B €C 1eil moka3HUK KoauBaeThes B Mexkax 100—160 XxBUIMH, TO B YKpPAaiHCBKUX CElax
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BiH Moxke mepeBuiryBatu 1000 XBWIMH, IO MIAKPECIIOE HEOOXIAHICTh TEPMIHOBHX
TEXHOJIOTTYHUX 3MiH.

3HAKOBOIO TOIEI0 CTaHE OYAIBHUIITBO MEpIIOoi B KpaiHl MOBHICTIO IUGPOBOL
nijcTaniii (ctapt podit — 3 kBapran 2025 poky). [Ipoekt BapricTio 11 MiH €Bpo,
¢dinancoBanmii ypsaom ®@panuii qist [ITEK, 3a0e3neunts enepriero nmoHaa 65 Tucsd
o0'ektiB. Buxopucranns o6mnagnanas GE Vernova pgo3Bonuth peanizyBaru
BIJIJAJICHUII KOHTPOJIb Ta MIHIMI3ZyBaTH BTpaTH. AHanoriudi TexHonorii GE Bxe
3actocoBytoTbes misi [Ipumoperkoi BEC (100 MBT) y 3amopisekiii obnacti, e
crangapt MEK 61850 no3Bonsie oOcimyroByBaTH O0JaJHaHHS 3a HOTO peaJbHUM
CTaHOM, a HE 3a KaJIeHAapHUM TpadikoM.

[Insx 10 MOBHOI 1HTENEKTyalli3allii eHepreTUKU YKpaiHu CTUKAEThCS 3 HU3KOIO
Oap'epis:

— HecyMICHICTb HOBITHBOTO 13 31 cTapuM aHAJIOTOBUM yCTATKyBaHHSIM.

— Bpa3NMBICTh IUPPOBUX CHCTEM TMEpe]] BOPOKMMH aTaKaMH, IO MOXYTh
MIPU3BECTH JI0 BTPATH YIIPABIIHHS.

— HEeJIOBipa MepCcoHaTy J0 aBTOHOMHUX CUCTEM MPUUHATTS PIIICHb.

J11s1 MOI0IaHHS 1IUX BUKIIMKIB HEOOXI1HO:

1. OHoBuTH HOpMaTMBHY 0a3y, 3ampoOBAaJMBIIM TOJATKOBI MIIBIH IS
eHeproedektuBHux I-npoekTis.

2. AxrtuBHo BrpoBaxkyBaT L1 y mpoMucioBoCTi, TpaHCTIOPTI Ta TPOMAACHKUX
Oy IBJISIX.

3. CTuMynnIOBaTH PO3BUTOK CHUCTEM «PO3YMHHUU OyIWHOK» JJIsi aBTOMAaTH3allii
MoOYTOBOTO CIIOKUBAHHSI.

4. IlinTpuMyBaTl HAyKOBI CTapTalyd 4Yepe3 CUCTEMY JEpPKAaBHUX TIPaAHTIB Ta
1HBECTHLII.

Orxe, uudposa TpaHchopmalliss Ta IHTErpaliss IITYYHOrO IHTENEKTY €
0e3aIbTEPHATHBHUM IUISTXOM JIJI YKPATHChKOI eHepreTuku. [lepexis Bij peakTUBHOTO
JI0 TIPOAKTHBHOTO YMpaBIiHHSA 4Yepe3 TexHomorii Smart Grid mo3Bossie He nuIie
cTaOLIi3yBaTH MEPEXKy ChOTOJIHI, & U CTBOPUTU (PyHAAMEHT IJIsi CTAJIOTO PO3BUTKY,
1HTerpanii «3eineHoi» eHeprii Ta 3a0e3neueHHs HalioHadbHOI Oe3mexku. [lompu
CKJIQJIHICTh 1HBECTHI[IMHOIO Ta 3aKOHOJIaB4YOro mporecy, po3sutok I — e
CTpaTeriyHa 1HBECTUIIS Y CTIKe MailOyTHE IepKaBH.
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