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SECTION 1.
ECONOMIC THEORY, MACRO- AND REGIONAL ECONOMY

Zhang Heng
higher education student ,
Academic and Research Institute for Business, Economics, and Management
Sumy State University, Ukraine; China

IDENTIFICATION OF THE SEGMENTAL
TRANSFORMATION AND DIVERSIFICATION OF
INTERNATIONAL TRADE IN SERVICES

Abstract. This study analyzes service trade transformation across 138 economies (2005—2024)
using 16 indicators. It identifies “‘upward mobility mechanisms” where digital/financial services
buffer shocks, unlike tourism-dependent economies. A transition probability matrix shows high-
income “stickiness” (98.65%). The “service-sector hierarchy paradox” reveals upper- and lower-
middle-income structures are statistically indistinguishable, challenging linear development.
Over 94% of trade variation stems from fundamentals, with service imports most explanatory
(R’=0.326). Digital integration, not income growth alone, drives sustainable mobility.

Introduction

This study examines the structural transformation of international trade in
services and its critical role in global economic mobility. Prevailing literature often
relies on aggregate trade volumes, overlooking the heterogeneous trajectories of
countries across distinct income strata. To address this gap, the research conducts a
granular, multi-dimensional analysis of service trade transformation and
diversification across 138 countries from 2005 to 2024, utilizing a comprehensive
dataset of 16 service-sector indicators.

The principal scientific novelty lies in an integrated multi-methodological
approach combining longitudinal econometric modeling with micro-level trajectory
analysis. First, it pioneers the identification of “Upward Mobility Mechanisms,”
empirically demonstrating that digital and financial service models (e.g., IT
outsourcing in Poland and the Philippines) serve as robust buffers against systemic
shocks like COVID-19, unlike vulnerable resource-based and tourism-reliant
economies. Second, Transition Probability Matrices quantify the “stickiness” of
income categories, revealing 98.65% stability for high-income status and
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concentrated upward mobility from lower-middle to upper-middle-income brackets.
Third, Random Effects GLS Regression confirms over 94% of trade structure
variation is attributable to fundamental economic characteristics, with service
imports showing the highest explanatory power (R?=0.326).

Furthermore, parametric and non-parametric tests unveil a “Service-Sector
Hierarchy Paradox™: while significant gaps exist between high- and low-income
groups, upper- and lower-middle-income countries’ structural transformation
indices are statistically indistinguishable. This suggests per capita income growth
does not automatically induce qualitative trade shifts without digital integration.
Finally, isolating 34 “transition economies” provides a blueprint for successful
structural diversification. This framework offers evidence-based strategies for
achieving sustainable upward mobility in the global service economy.

1. Literature Review

The scholarly discourse on the structural transformation of international trade
in services has predominantly focused on aggregate growth patterns, often
overlooking the heterogeneous trajectories of countries across distinct income strata.
Early studies, such as those by Blum & Goldfarb (2006) and Portugal-Perez &
Wilson (2012), established the foundational role of ICT and trade facilitation in
reducing transaction costs and expanding market access. However, these narratives
largely treat the "digital economy" as a monolithic enabler, failing to account for the
divergent resilience of specific service sectors—such as IT outsourcing versus
tourism—during systemic shocks like the 2008 financial crisis and the COVID-19
pandemic. A critical gap persists in understanding why certain economies (e.g.,
Poland, India) demonstrate consistent upward mobility in service exports, while
others (e.g., Russia, Venezuela) experience long-term degradation despite similar
initial conditions.

This study addresses this gap by introducing a novel, multi-dimensional
analytical framework that captures the segmental dynamics of service trade. The
first scientific innovation lies in the empirical identification of "Upward Mobility
Mechanisms" through the analysis of 16 disaggregated service indicators. By
tracking the trajectories of 138 countries, the research demonstrates that digital and
financial service models (e.g., Germany's +174% growth, Qatar's transformation via
financial services) serve as robust buffers against crises, whereas tourism-dependent
and resource-based economies (e.g., Spain, Jordan, Sri Lanka) remain structurally
vulnerable.

The second innovation is the application of a Transition Probability Matrix,
which quantifies the "stickiness" of income classifications. While prior literature
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(e.g., Gereffi, 2001; Yadav et al., 2020) focuses on value chain integration, this study
reveals that High-Income status exhibits a 98.65% stability rate, and meaningful
upward mobility is concentrated in the Lower-Middle to Upper-Middle-Income
shift. This provides a quantitative foundation for understanding the "middle-income
trap" in the service sector.

Thirdly, the study unveils a "Service-Sector Hierarchy Paradox" through
rigorous parametric and non-parametric testing. ANOVA and Kruskal-Wallis tests
confirm that while stark statistical gaps exist between High- and Low-Income
groups, the structural transformation indices of Upper- and Lower-Middle-Income
countries are statistically indistinguishable. This finding challenges the conventional
wisdom that per capita income growth automatically induces qualitative shifts in
trade composition, suggesting that digital integration—mnot mere income growth—
1s the critical differentiator.

Furthermore, the research employs Random Effects GLS Regression to
establish that over 94% of trade structure variation is attributable to fundamental
economic characteristics, with service imports exhibiting the highest explanatory
power (R?=0.326). Finally, by isolating 34 "Transition Economies" (including
China, Romania, Vietnam), the study provides a blueprint for successful structural
diversification. These innovations collectively move beyond generic trade theories,
offering a targeted, evidence-based framework for achieving sustainable upward
mobility in the global service economy.

2. Data and Methodology

This study employs a novel, multi-stage methodological framework designed
to decode the segmental transformation of international trade in services across 138
countries from 2005 to 2024. Departing from conventional aggregate trade analyses,
the methodology captures heterogeneous trajectories through a synergistic
integration of longitudinal visualization, variance decomposition, and panel data
econometrics, utilizing a comprehensive dataset of 16 service-sector indicators
spanning goods-related services, transport, travel, insurance, financial services,
telecommunications, computer services, information services, R&D, and
professional consulting services.

The first stage involves Longitudinal Trajectory Mapping through the
construction of dynamics of transformation processes for service exports and
imports across four income groups (High, Upper-Middle, Lower-Middle, and Low).
This approach goes beyond static comparisons, revealing the asymmetric impact of
systemic shocks—specifically the 2008—2009 financial crisis and COVID-19—on
digital service models versus tourism-dependent economies. This visualization

| 12
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identifies “Upward Mobility Mechanisms,” where countries like Poland and Qatar
demonstrate sustained growth trajectories despite global disruptions.

The second stage addresses the “Service-Sector Hierarchy Paradox” through
rigorous statistical testing. The methodology employs both One-way Analysis of
Variance (ANOVA) and the Kruskal-Wallis Rank Test to assess intergroup
differences in structural transformation indices (In merc exp, In merc imp,
In_serv_exp, In_serv_imp). The innovation lies in the dual-approach: ANOVA tests
for mean differences under normality assumptions, while the Kruskal-Wallis test
eliminates concerns regarding heteroscedasticity and distributional asymmetry
detected by Bartlett’s Test. This combination provides irrefutable evidence that
while High- and Low-Income groups are statistically distinct, the Upper- and
Lower-Middle-Income categories are indistinguishable, challenging linear
development narratives.

The third stage utilizes a Transition Probability Matrix to quantify income
classification mobility. This stochastic approach reveals the “stickiness” of income
categories, demonstrating that High-Income status exhibits 98.65% stability,
whereas the highest mobility is concentrated in the Lower-Middle to Upper-Middle-
Income shift (5.62% probability).

The final stage employs Random Effects GLS Regression to estimate panel
data models, establishing that over 94% of trade structure variation (p = 0.942—
0.979) is attributable to fundamental economic characteristics rather than cyclical
factors, with service imports exhibiting the highest explanatory power (R = 0.326).
By triangulating these methods, the framework identifies 34 “Transition
Economies” that successfully altered their income classification between 2008 and
2023, providing a robust, evidence-based blueprint for structural diversification.

3. Results and Analysis

The empirical findings of this study unveil profound structural asymmetries in
the global trade in services, validating six core scientific innovations. First,
longitudinal trajectory analysis substantiates “Upward Mobility Mechanisms™:
digital and financial service models exhibit exceptional resilience. Poland’s IT
outsourcing exports surged from 560millionin2005t05,236 million in 2024
(+835%), while Qatar’s services exports grew by 14.9% during COVID-19.
Conversely, tourism-dependent economies show acute fragility—Spain’s exports
collapsed from a S5lbillionpeakin2007to5—8 billion post-crisis, and Jordan’s
degraded from 823millionto408 million. This confirms digital integration, not
tourism, drives sustainable mobility.

Second, the Transition Probability Matrix quantifies income “stickiness”:
High-Income status has 98.65% stability. Upward mobility concentrates in the
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Lower-Middle to Upper-Middle-Income shift (5.62% probability). Among 34
identified “Transition Economies” (2008—2023), China moved from Lower-Middle
to Upper-Middle and Romania from Upper-Middle to High, offering a replicable
diversification blueprint.

Third, the “Service-Sector Hierarchy Paradox” is confirmed: while ANOVA
indicates significant overall intergroup differences (F > 16.38, p < 0.001), post-hoc
pairwise comparisons reveal statistically indistinguishable transformation indices
between Upper-Middle and Lower-Middle-Income groups across all four trade
indicators. Thus, per capita income growth does not automatically catalyze
qualitative trade shifts—a direct challenge to linear development narratives.

Fourth, Random Effects GLS Regression establishes that over 94% of trade
structure variation (p = 0.942-0.979) stems from fundamental economic
characteristics. Service imports show the highest explanatory power (R? = 0.326),
surpassing goods exports, indicating that access to global digital and financial
services better predicts structural transformation than traditional manufacturing
exports.

Fifth, the Kruskal-Wallis Rank Test reinforces these results, recording the
highest chi-squared values for service exports (y* = 47.22 in 2016). This confirms
the clearest intergroup hierarchy lies in services, eliminating heteroscedasticity
concerns flagged by Bartlett’s Test. Finally, systemic shock impacts highlight varied
resilience: COVID-19 caused synchronous declines in 29 of 30 Lower-Middle-
Income countries, yet digitally diversified economies like India and Pakistan
recovered markedly faster than tourism-dependent peers such as Sri Lanka and
Vietnam. Collectively, these results dismantle homogeneous trade evolution,
proving digital service integration is the paramount determinant of upward mobility.

4. Conclusion and Recommendations

The conclusion of this study definitively recalibrates development paradigms
by empirically validating six transformative scientific innovations. First, it
establishes the primacy of "Upward Mobility Mechanisms," demonstrating that
digital and financial service models—exemplified by Poland's IT outsourcing surge
(+835%) and Qatar's pandemic-resilient growth (+14.9%)—act as robust buffers
against systemic shocks, starkly contrasting with the structural fragility of tourism-
dependent economies like Spain and Jordan. Second, a Transition Probability
Matrix quantifies income "stickiness" at 98.65% for High-Income status, while
identifying 34 "Transition Economies" (including China and Romania) that
successfully shifted classifications, proving upward mobility concentrates in the
Lower-Middle to Upper-Middle-Income shift. Third, the "Service-Sector Hierarchy
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Paradox" reveals that Upper- and Lower-Middle-Income transformation indices are
statistically indistinguishable, challenging linear narratives by showing income
growth alone does not induce qualitative trade shifts without digital integration.
Fourth, Random Effects GLS Regression attributes over 94% of trade variation to
fundamentals, with service imports as the strongest predictor (R>=0.326). Fifth, the
Kruskal-Wallis test confirms the clearest intergroup hierarchy lies in services.
Finally, COVID-19 impacts prove digitally diversified nations possess superior
crisis resilience.

Based on these findings, the practical recommendations urge policymakers to
prioritize digital infrastructure and regulatory harmonization over traditional
tourism or resource-based strategies to achieve sustainable mobility. Future research
should investigate micro-level firm dynamics within the 34 transition economies to
further refine blueprints for escaping the middle-income trap in the global service
economy.
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Iunanmyenko Ouier OQJiekcaHaAPOBUY
TOKTOp (iocodii B ramy3i eKOHOMIKH,
JOTICHT Kadenpu yrnpaiiHHs 013HECOM
Midxcpezionanvna Axademisn ynpaenints nepcoHanom, Yxpaina

KEpYIOUUH ITapTHED
Aosokamcovie oopo «Oneza [ununuenxay, Yxpaina

®AKTOPHU MIT'PALII TA IX KJTACU®PIKALISA

VY Teopii MirpamiiHux nponeciB paxkTopu Mirpaiiii po3riasgaloTh K KOMIUIEKC
B3a€MOIIOB’A3aHUX YMOB JKUTTEHISUIBHOCTI, 0 (POPMYIOTh MITpalliifHi HaMIpH Ta
BIJIMBAIOTh HA SIKICHI ¥ KIJIBKICHI MapaMeTpu nepemiiieHb. BoHN OXOMIIO0ThH K
00’eKTHBHI OOCTaBMHU CEpEAOBHINA, y SKOMY IniepeOyBae IIOJWHA, TaK 1
cy0’€KTUBHE CHPUMHSATTS HUX 00cTaBuH. [IpuumHa Mirpailii, CBO€H YEproio,
BiIoOpaka€ KOHKPETHUU MOTHUB, SKHH O0€3MO0CepeHhO CIIOHYKae 0co0y 10
nepeizay.

baratorpanHicTh ()akTOPIiB MIrpalliHUX IPOLECIB 3yMOBUJIA PI3HOMAHITHICTh
ix kimacudikaiiif, B OCHOBY SIKMX IMOKJIAJI€HO BiAMIHHI KpuTepii. Cepen HalO1IbIIn
MOIIUPEHUX MOKHA BUOKPEMUTH TaKi:

— 3aJIeXHO Bl MOKJIMBOCTEH pEryJIlOBaHHS BIUIMBY Ha MITpalliiHUi pouec:
KEepOBaH1; HEKEPOBaHi; 3MIIIaHI, IKI MOXYTh PETYJIOBATUCS NUISTXOM HEMPSIMOTO
BILJIUBY;

— BQJIEKHO BiJ TPUBAIOCTI [ii: TMOCTIMHI; IMOBUIBHO 3MIHIOBaHI; 3MiHHI
dakTopu;

— BQJIEKHO BiJ MPUPOAMU Ta MICHSI B MEXaHI3Mi JeTepMiHallii MirpariiHux
MOTOKIB: (DaKTOPU-YMOBH; CTPYKTYpPHI (paKTOpPH;

— 3aJIe)KHO BiJ XapakTepy 3alydyeHHs 1HIWBIA O MITPAlIHOTO MPOIIECY:
cy0’eKkTHBHI; 00’ €KTUBHI, SIKI IOAUISIIOTHCS HA TPUPOAHI Ta CYCIIIbHI;

— BQJIEKHO BIJ CHPUHHATTS Mirparmii 1HIWBIAOM: IO3WTHBHI, HETATHBHI
dakTopu;

— 3aJIe)KHO BIJl CIOHYKaJbHOTO BIUIMBY Ha I1HAWBINA: TPUTATYBAJbHI;
BUINTOBXYBaJIbHI (pakTopu [3];

— 3aJIe)KHO BIJ PIBHS BIUIMBY Ha MIrpamiiiHi MNpOLECU: MaKpOpIBHEBI;
ME30piBHEBI1; MIKpOPIBHEBI (PaKTOPH.

3a pe3yJbTaTaMu cUCTEeMaTH3allli HayKOBUX IIJIXOMIB OJIHIEIO 3 HANOUIBII
OPUAATHUX JUIsi KOMIUIEKCHOTO aHammizy € kiacudikaiiisg, moOyaoBaHa 3a
NpuYMHAMM Ta [UIIMHA  Mirpamii. BoHa oXomioe eKOHOMIYHi, COIlaibHi,
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€KOJIOT1YHI, TOJITHKO-TIPaBOBi, JemMorpadiuHi, €THIYHI ¥  OCOOHUCTICHO-
NCUXOJOT1YH1 (hakTOpu. 3aCTOCYBaHHS Takoi Kiacudikaiii B Mexax KpaiHu abo
OKPEMOTO PETI10HY JIa€ 3MOT'Y MOBHIIIE JOCTIAUTH CTPYKTYPY MITpallifHUX MOTOKIB,
BU3HAYUTH JIOMIHYIOUl CTHUMYJIM TI€pEMIIIEHHsI HaceleHHs Ta c(opMyBaTu
OOIpyHTOBaHI 3aX01 MITPALIMHOT MOJITHKY [4].

Exonomiuni ¢aktopu — 0e3poOITTsI, piBeHb 3apoOITHOI IUIATH, rajay3eBa
CTPYKTypa €KOHOMIKH, TOCIOJapChbKEe OCBOEHHS TEPUTOPIM, iX 1HBECTHIIITHA
npuBaOIUBICTE TOLIO — OE3MOCEePEeAHbO TOB’SI3aHI 3 yYMOBAaMHM EKOHOMIYHOT
nismeHOCTI. HecnpusitiuBe cTaHoBHINE a00 PU3UK WOTO TOABIIIOTO MOTIPIICHHS
MOXYTbh CITOHYKATH HACEJICHHS J0 BUI3AY B KpaiHU 3 KPAIIMMH MOXJTHBOCTSIMH JIJIS
mpaili, MIANIPUEMHUIITBA Ta OTpPUMaHHS J0Xoay. BoagHouac exkoHOMiIYHa
CTaOUIbHICTh, HASIBHICTh POOOUYMX MICIb 1 IEPCHEKTUBH MPODECIHOTO PO3BUTKY
M1BUIILYIOTh TPUBAOIMBICTh TEPUTOPIT JIs1 MOTSHIIHUX MITPAHTIB.

Exonomiuni (akTopu jexarb B OCHOBI TPYJOBOI Mirpaiii Ta (HOpMyrOTh
nepeMiiieHHs: poobouoi cvin. Halluacriiie Taki TOTOKU CHPSIMOBYIOTBCS 3 KpaiH 13
HU3BKUM 1 CEpEIHIM pIBHEM JOXOIY J0 JIEpXkaB, A€ OIjiaTa mpalll Ta MOKJIHUBOCTI
MpareBIallTyBaHHs € BUIMUMHA. MITpaHTiB IPUBAOIIOIOTH HE JIUIIE MEPCIICKTHBU
O11BII0T0 3apO0ITKY, a M CTA0IIBHICTh 3aHHATOCTI, COIliaIbH1 TapaHTii, MOXKJIMBICTh
nigBuIeHHsT kBamidikaimii. Ha BuOip HanpsMmy mepemillieHHs TaKOX BIUIMBAIOTH
MOMUT Ha poOOYy CHIIy, BapTICTh MEpei3ly, MITPalliifHUM pPEKUM 1 HAsIBHICTD
COIIJIbHUX 3B’SI3KIB y KpaiHi MpU3HAYCHHS.

ComianbHi (hakTOpu BiJOOpaKAIOTh YMOBH 33J0OBOJICHHSI MaTepiaJIbHUX 1
IyXOBHUX mNoTped HaceneHHs. [loMiTHe Micue cepel] HUX MOCIIAI0Th >KUTIOBI
YMOBH: 3a0€3MEUEHICTh KHUTJIOM, HOro BapTICTh 1 KOMQOPTHICTb, OOCATH
KUTJIOBOTO OYIIBHUIITBA, CTaH 1HXKEHEPHOI Ta CoIllajdbHOI 1HppacTpykTypu. He
MEHIII 3HAYYyIIUM € OCBITHIH (haKTOp, IO OXOIUIIOE SKICTh 1 JOCTYITHICTh OCBITH Ta
0COOJIMBO BIUIMBA€ Ha MITpaliifHl pillIeHHsT MoJioAl. BaxkimuBy ponb Bigirpae i
PIBEHb PO3BUTKY CHUCTEMHU OXOPOHH 370POB’S, 30KpeMa JOCTYIHICTh MEIMYHUX
yCTaHOB, 3a0€3MEeUYEHICTh MEPCOHANIOM 1 SIKICTh MOCHYT. Y CYKYIHOCTI i (haKTOpu
bopMyIOTh MparHeHHs JIOJAWHU MiABUIIATH SKICTh JKUTTS LIISAXOM 3MIHU MICLS
IIPOYKUBAHHS.

Exkonoriyni ¢aktopu TOB’s3aHI 3 MOTIPIICHHSM CTaHy MHPUPOJHOTO
CEpellOBUIA, 3MIHOI KIIMaTy, CXWIBHICTIO TEPUTOPIA /0 CTUXIWHHUX JIUX,
3arpo3amu MpoI0BOJIbYIH 1 BOHIN Oe3nerri. [loBeHi, mocyxu, 3eMieTpycH, yparaiu,
BUBEP)KCHHSI BYJIKAHIB Ta IHII pPamToOBl KaTacTpodu 3a3BuUYail CHPUUYMHSIOTH
THMYacOBE TIEPEMIIICHHSI HACEeJeHHS Ha TMepioJ] TMOJOJaHHS IX HaCHIJIKIB.
HaromicTh mOBUIBHI KJIIMAaTH4YHI 3MiHH, BUCHAXKEHHS TMPUPOIHUX PECYpPCIB 1
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TpHUBaJIe TOTIPIICHHS YMOB MPOKUBAHHA MOXYTh (POPMYBATHU CTiiKI Mirpariiai
HaMIpH Ta MPU3BOAUTH JI0 3MIHU TTOCTIHOTO MICIIS TIPOXKUBAHHS [2].

[TomiTuko-npaBoBl (PaKTOPH OXOIUTIOIOTH TMPABOBE PETYIIOBAaHHS B’i31y,
nepeOyBaHHs, IMpalleBlIallITyBaHHsA, HAaOyTTsA BIAMOBIAHOTO CTaTyCy Ta 1HIII
€JIEMEHTH MirpauiiHoro pexumy. [lomTuuanil pakTop BU3HAUAETHCS 3arajibHOIO
CUTYAIII€I0 B KpaiHl Ta pIBHEM JIOBIPU HACEJIEHHS JI0 J€P’KaBHUX IHCTUTYTIB. 3MIHU
dopMu TpaBIiHHA YH JEP>KaBHOTO YCTPOIO, TOJITHYHI TEPECiTyBaHHS,
oOMexeHHsI mpaB 1 ¢cB0OO, 30poiiHI KOH(IIIKTH, a TaKOX MOIIMPEHHS 1€, 110
cymnepedyaTh TMEPEKOHAHHSIM Ta TPOMAISHCHKIA TO3UIT 0coOW, 37aTHI 1CTOTHO
MOCHJIIOBATH MITPALIiIHY aKTUBHICTb.

JemorpadiuHa CTpyKTypa HacelIeHHS € OJHUM 13 0a30BUX (aKTOpPiB
MIrpaiiitHoi MOOUTBHOCTI. YMCENbHICTh 1 TEMIIM TPUPOCTY HACENICHHS, MOTro
BIKOBUM Ta CTaTeBUM CKJIaJl BIUIMBAIOTh Ha OOCAT MOTEHIIMHUX MITPAHTIB, IOMUT
Ha poOoUl MICIIA, KHUTJIO 1 ColllalibHI MOCITyTH. BikoBa cTpyKTypa BU3HAYAE YACTKY
HACEJEHHS, HAWOUIbII CXWJIBHOTO JO 3MIHM MICIS TPOXUBAHHS, TOIl K
nemorpadiune crapiHas a0 CKOPOUEHHS HACEICHHS MOXKYTh CTUMYJIIOBATH KpaiHU
NPU3HAYEHHS 3AJTy4aTH TPYIOBUX MITPAHTIB.

ETHiuHi dakTopu BimoOpakaroTh BIUIMB HAIllOHAJIBHUX TPAJWIM, 3BHYAIB,
0COOJIMBOCTE MaTepiayibHOI Ta JyXOBHOI KYyJbTYpH Ha pPiBEHb MOOLIBHOCTI,
CTPYKTYPY ¥ Hamnpsmu TepeMimieHb. HasBHICTh yCTaJIC€HUX €THIYHHUX CHIIBHOT y
KpaiHi TpU3HAYCHHS  MOXE  TMOJIETHIYBaTH  ajamnTailiio  HOBONPHOYIHX,
3a0e3nedyBatu 1HQopMaliiHy Ta No0yToBY MIATPUMKY. [{o 1€l rpynu Hanexarb
TAKOXX MIDKETHIYHI KOH(JIKTH, SIKI COPUYMHSIOTH 3HA4YHI MOTOKM BHMYIIEHUX
nepecesieHuiB 1 0ixeHuiB. HanpyXeHHsT HEPIAKO MOCHITIOETHCS KOHKYPEHIIIED 3a
JIOCTYTI JI0 OCBITH, KHTJIA, TIpalli Ta 1HIINUX CYCHUIbHUX OJIar.

OcoOUCTICHO-TICUXOJIOTIYHI ~ (paKTOpH  OXOIUIIOIOTH  PUCH  XapakTepy,
MICUXOJIOT1YH1 HACTAHOBU, CUCTEMY MOTHBIB 1 IIIHHOCTEH, TOTOBHICTh JI0 PU3HUKY Ta
3MIaTHICTh aJlaliTyBaTUCS 1O HOBOTO cepenoBuia. JIromauHa OIiHIOE 0O0CTaBUHU
MICLS TPOXXKMBAHHS 1 TMOTEHUIMHOrO NPU3HAYEHHS SIK CHOPUATIMBI  abo
HECHPUATIINBI, CIIBBIJHOCUTH OYIKYBaHI IMEpEeBard 3 BHUTpATaMU Ta PHU3UKAMHU
nepeizay. Ha ocraTouHe pillleHHS MOXYTh BIUIMBATH MOMNEPEIHIN MIrpamiiHuii
JOCBiJI, POAWHHI O0OCTaBUHM, mNpodeciiiHi  OYIKyBaHHS, CTaBJICHHS JI0
HEBU3HAaYEHOCTI. TOMY OJIHAKOB1 30BHIIIHI YMOBHU MO-PI3HOMY MO3HAYalOTHCS Ha
NOBENIHILI KOHKPETHHUX OCi0O, 1110 OOIpYHTOBYE MO€JHAHHS OCOOMCTICHHX 1
TICUXOJIOTIYHUX (haKTOPIB B OJHIN TPyTIi.

OTxe, 10 OCHOBHUX I'pyM ()aKTOPIB Mirpalii HajexaTb EKOHOMIYHI, COLlIaJIbHI,
€KOJIOT1YHI, TOJITUKO-TIPaBOBl, JemorpadiyHi, €THIYHI Ta OCOOUCTICHO-
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TICHXONOTiUHI. IX aHami3 y Mekax KpaiHu abo OKpPEMOTro peTioHy MoxKe
3MIACHIOBATHUCA SIK OKPEMO, TaK 1 KOMILUIEKCHO, 3 YpaxXyBaHHSIM B3a€MO3B’SI3KiB 1
B3a€EMHOTO BIUMBY. OKpemi (pakTopu MiAMar0ThCS MPOTHO3YBAHHIO Kparllle, 1HIm —
ripiie, 10 3aJIeKUTh BiJl IOBHOTH CTAaTUCTUYHOI 1HGOpMAIlii, HATIHHOCTI JHKEPell,
METOJUKU CIIOCTEPEIKCHHSI Ta PENpe3eHTATHBHOCTI BUOIpKU. PesynbpTatn anamizy
JAr0Th 3MOTY BU3HAYaTH WMOBIpHI MacIITaOu Ta HAMPSIMU NIEpEeMillieHb HaceICHHS
1 CTBOPIOIOTH OCHOBY [Jisi PO3pOOJICHHS ep>KaBHOI MITPAIiftHOI TIOJITHUKH,
Y3TOJKEHO1 3 TOTpedaMu, IIIIMU Ta THTEpPECaMu JIepKaBH 1 CyCITIIbCTBA.
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SECTION 2.
ENTREPRENEURSHIP, TRADE AND SERVICE SECTOR

Amnppiii 10. I'aOpensin
nokTop ¢inocodii B ramysi mpasa
Ykpaina

TIHbOBUH OBII' TYPUCTUYHUX MMOCJIYI YEPE3
HUADPOBI IIVTIAT®OPMMU AK 3AI'PO3A TPO3OPOMY
BIJHOBJEHHIO TYPUCTHUYHOI I'AJ1Y31 YKPATHA

BiitHa icTOTHO 3MIHMJIA TYPUCTUYHUH MOMUT B YKpaiHi Ta cnocoOu peanizarlii
nociyr. Lli 3MiHM BU3HAYaTUMYTh 1 XapakTep MOBOEHHOTO BIJHOBJICHHS Taiy3i.
Uepes 6e31ekoBi 00MEKEHHSI CKOPOTUITUCS OKPEMI TPAIUIIHHI TYPUCTHYHI TOTOKH,
HATOMICTh OUIBLIOTO MOLIMPEHHS HA0YJIM KOPOTKOCTPOKOBI BHYTPIIIHI IMOi3/KH,
JOKalbHI ~ MapuipyTH, I1HOUBIAyaJlbHI  €KCKypCli, TMOCIYTM THUMYacOBOTO
PO3MIILLEHHS, TpaHCc(epH, CyNPOBI] T'iB, aBTOPCHKI TYpH Ta 1HII Mall TYPUCTUYHI1
CepBICH, MO MPOCYBAIOThCA uepe3 IudpoBi kaHamu. s 6araTb0X y4acHUKIB
PUHKY COIllaJibHI MeEpexki, MECEHKEepPH, OHJIAWH-TIAT(HOPMH, MapKETIUICHCH,
JIOKaJIbHI IU(PPOBI CHIJILHOTH Ta CEPBICH OPOHIOBAHHS CTaJIM OCHOBHUMHU 3ac00aMu
3aJly4eHHs KJIEHTIB. BopHOYac OHNIAWH-TIPUCYTHICTh HE 3aBXKIW CBIIYUTH TPO
MPO30PICTh FOCTIOAAPCHKOT oneparllii. TypucT Moxe 03HAOMUTHUCS 3 MPOTO3UIIIEI0
B MEpexi, MOroJIuTH yMOBH B OCOOMCTOMY JIMCTYBaHHI Ta OIUIATUTH MOCIYTYy
nepexka3oM Ha 0aHKIBCHKY KapTKy, OJHAK HE OTPUMATH JIOTOBOPY, PO3PAXyHKOBOTO
JIOKyMEHTA, YITKUX TPaBUJ MOBEPHEHHS KOIITIB abo moBHOI iH(opmari mpo
BUKOHABIIS.

TiHpoBU OOIT TYPUCTUYHHUX TOCITYT y MU(DPOBOMY CEpEeOBHIII YacCTO Mae
riopunuuii xapakrep. [Ipomno3utiis myOaidYHO TPOCYBAETHCA B MEPEXKi, TOMl K il
npaBoBe OQOPMIICHHS Ta OIUIaTa MOXYTh 3aJHIIATUCS HepopMalbHUMU — 0e3
HAJIKHOTO JOKYMEHTYBaHHS, (ickamizaiii, o0O0JIKy JOXOMIiB, BH3HAYCHUX
JIOTOBIPHUX YyMOB, CTpaxyBaHHsS Ta [I€BOIO MEXaHI3MYy BiAMOBIAAJIBHOCTI 3a
HEHaJIe)KHE HaJaHHS MOCIyTH. Y TypU3MI TaKUi pPO3pPUB OCOOJIMBO PU3MKOBAHMIA:
CIOKMBAY MOTO/KYETbCA Ha TOCIYTy JI0 TOTO, SIK MOXE OLIHHUTU Ii SIKICTb,
0€3MeYHICTh 1 BIJMOBIIHICTh 3aBIICHUM YMOBaM.

[Mudporizariist 1ae pe3ynbTar, KOJIU OXOIUIIOE BECh UK HAJAAHHS TTOCIYTH, a
HE TUIBKM KOMYHIiKaiito 3 kimieHToMm [14]. ¥V cdepi TypuCTHUUHHMX TOCIYT IIe

| 20


https://orcid.org/0000-0001-9337-7920

August 7, 2026 e Marseille, French Republic I

nepenbavae  B3a€EMO3B’SI30K MK OHJIAWH-TIPOTIO3MINEI0,  1ACHTH(IKAIIEIO
BUKOHABIIA, YyMOBaMH OpOHIOBaHHs, OIUIATOIO, YKJIAAEHHSIM  JOTOBODY,
M1 TBEP’KEHHSIM 3aMOBJICHHS, HAJIAaHHAM PO3PaxXyHKOBOTO JOKyMEHTA, IPABUIIAMHU
CKAaCyBaHHs Ta MOXJIMBICTIO MOJaHHsA ckapru. SAkmo uudposa miatdopma
BUKOPUCTOBYETHCS JIUIIE JUIsl peKjIaMu a00 BCTAHOBJICHHS NIEPBUHHOTO KOHTAKTY,
MiCAs YOro CHUIKYBaHHS TEPEHOCUTHhCS y TpHUBATHE JHUCTYBaHHSA, a OIUIaTa
3MIACHIOETHCS HepopMalibHO, IU(POBI3aIlis HE CIpHUSE€ CKOPOUYEHHIO TIHHOBOTO
o0iry. Bona numie 3miHIoe i#oro (GopMmy Ta po3MIUPIOE AOCTYMHICTh TAKUX HOCTYT
JUTS CTIOKHUBAYIB.

3akoH Ykpainu «IIpo typusm» Big 15.09.1995 p. Ne 324/95-BP Busnauae
TYPUCTUYHUN MPOAYKT SIK MONEPEIHBO PO3POOJIEHUM KOMIUIEKC TYpPUCTUUYHHUX
MOCHYT, SIKMM TMO€JHYy€E€ HE MEHIIE HIK JBl Taki MOCIYTU Ta peanizyeTbcs ado
MPOTIOHYETHCS JJIsI pealiizallii 3a BU3HAYEHOIO 11HOW. Jlo Horo ckiaay BXOASTH
MOCIIyTH TEPEBE3CHHS, PO3MIIIEHHS Ta 1HII TYpPUCTUYHI TIOCIYTH, HE TIOB’sI3aH1 3
MEPEBE3CHHSIM 1 PO3MIIIEHHSM, 30KpeMa OpraHi3ailii BiABiAyBaHHS 00’ €KTIB
KyJIbTYpH, BIATIOYMHKY Ta pO3Bar, peaiizallisg CyBeHIpHOI mpoayKiii Tomo (cT. 1).
BignoBimHo 10 cr. 5 1mporo 3akoHy CyO’€KTamH, SIKi 3IIHCHIOIOTH Ta/abo
3a0€31e4y0Th TYPUCTUYHY AISUIBHICTD, € TypONEpaTOpH, TypPareHTH, 1HII1 Cy0’ €KTH
rOCIIOIapIOBaHHS, 1[0 HAJAI0Th TOCIYTH 3 TAMYACOBOTO PO3MIIIICHHS, XapuayBaHHS,
€KCKYpCIiiHI, pPO3BaKaJIbHI Ta 1HIIN TYpUCTUYHI TOCIYTH, (HaxiBIll TypUCTHUUYHOTO
CyIpoBOJy, a TakoX (i3M4HI 0coOM, sfKi HE € Cy0’€KTaMH IMiANMPUEMHHUIIBKOT
JISUTBHOCT] Ta HAJAOTh MOCIYTW 3 MPOXUBaHHA, XapuyBaHHs Touio [11]. Orxe,
TYPUCTUYHUN PUHOK OXOIUIIOE HE JIUIIE TYpPOIEepaTOPIB 1 TYpareHTiB, a i MIUPOKE
KOJIO IHIIMX HaJaBayiB TYpUCTUYHUX MOCIYyr. Maii HajgaBaul Ta 0cCoOM, SKi
IPAIOI0Th 1HAUBIAYaTbHO, HAAKTUBHIIIE BUKOPUCTOBYIOTH ITU(GPOBI KaHAIH, aje
HEPIAKO 30epiraroTh HePopMabHI PO3PAXYHKU U CITOCOOU O(POPMITCHHS.

[TinBumeH1 pU3WKH XapakKTEepHI JJIA CErMEHTa I1HAMBIAyaIbHUX 1 MajuXx
TYpPUCTUYHUX cepBiCiB. /[0 HHOrO HanexaTh NPUBATHI EKCKYPCli, aBTOPCHKI TypH,
KOPOTKOCTPOKOBI MOI3JKKA BUXIAHOTO JHS, OPEH/A KHUTJA, IEPEBE3CHHS TYpPHUCTIB,
CyHpoBiJl MapuIpyTiB, OpTaHi3ailis XapuyyBaHHS, JOKaJIbHI MalcTep-KiacH,
dboTOTYpH, PETPUTH, a TAKOXK BIJIBIIYBaHHS MPUPOJHUX 1 KyIbTYPHUX JIOKAIIii.
YacTuHa TakuMx MPOIMO3MIN Mae 30BHI mpodeciitHe oQOopMIICHHS: CTOPIHKY B
ColllaJIbHIN Mepexi, onuc nporpamu, GoTo- i BigeomMaTepialiv, BIATYKH, 3a3HAUCHY
[[IHy Ta MOJIMBICTh IIBUAKOTO OpoHioBaHHS. OaHak npodeciiine ohopMIIeHHS
CTOPIHKM HE TapaHTy€ HaJEeKHOI peecTpallii BUKOHABI, JOKYMEHTYBAHHS
pPO3paxyHKiB, CTpaxyBaHHsS Ta HasSBHOCTI YITKO BH3HAYEHUX YyMOB HaJaHHS
nociyrd. JIJist TypucTa 1€ CTBOPIOE MaifHOBI, OpraHi3aIliifHi Ta MPaBoOB1 PU3UKH, a
JUTSI TOOPOCOBICHUX YYaCHUKIB PUHKY — HEPIBHI YMOBHU KOHKYPEHITI1.
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B ymoBax BO€HHOr0O cTaHy 3Hau€HHs IU(PPOBOI CTIMKOCTI, HAJIEKHOTO
MIPaBOBOTO cCepeloBuUINa, (iHTEX-cepBiciB 1 KiOepOe3meku i EeKOHOMIYHOT
JISUTBHOCTI 1CTOTHO 3pocTae [17]. Y TypusMi 1ie TiABHUILYE BUMOTH JI0 MEPEBIPKU
BUKOHABIS, aKTYaJlbHOCTI MapHIpyTy Ta MOKJIMBOCTI ONEPAaTUBHO 3MIHUTH abo
CcKacyBaTH OpOHIOBaHHS. SIKIO TypUCTHYHA IPOIMO3UIlIS ICHYeE Juiie y ¢opmi
PUBATHOTO TOBIJIOMJICHHS, CKpIHIIOTa ab0 YCHOI JOMOBJIEHOCTI, CIIOKHBad
3aJIMIIAETHCS HEJOCTATHHO 3aXUIIEHUM Yy pasl CKacyBaHHSA MOI3IKH, HeOe3meuHoi
3MIHM MapuIpyTy, HEHAJEeKHOTO pO3MIIICHHS, HesIKicHOro TpaHchepy abdo
HEHaJaHHs OOIISTHOT MOCTYTH.

OxkpeMoro mpoOJeMO0 € 3AIMCHEHHS pPO3paxyHKIB 0€3 HaJeXHOro
oQOpMIIEHHS Ta HaJaHHS CIOXHBAdy pO3paxyHKOBOro JokyMmeHTa. llepekas
KOIITIB Ha OCOOMCTY OaHKIBCbKY KapTKy oOcoOu, sika He 1JIeHTU(]iIKOBaHA SK
BUKOHABEI[b MOCIYTH, BHECEHHS TOTIBKOBOI'O aBaHCY abo0 oruiata «Ha MicIi» 0e3
JOKYMEHTaJIbHOTO MIITBEP/KEHHS YCKJIAQJHIOIOTh BCTAHOBJIEHHS 3B 3Ky MIXK
MPOIO3UIIEI0 TYPUCTUYHOI MOCIYTH, il (DAKTUYHUM BUKOHABLEM 1 OTPUMAHHUM
noxoaoM. BianosinHo g0 ct. 3 3akoHy Ykpainu «IIpo 3actocyBaHHS peecTpaTopiB
PO3paxyHKOBHX olepauii y cdepi TOprisii, FpPOMaJChKOro XapuyBaHHs Ta MOCITYD»
Bil 06.07.1995 p. Ne 265/95-BP cy0’exktu rocnonmaproBaHHs, SIKi 31HCHIOIOTH
pO3paxyHKOBI onepailii B rOTIBKOBIii Ta/a00 0€3roTiBKOBIi (popMi Mij] yac mpoaaxy
TOBapiB a00 HAJJAHHS MMOCTYT, 3000B’13aH1 TPOBOUTH TaKi OMepallii Ha MOBHY CyMy
MOKYIKA YM HAJIaHOi Mociayru yepe3 3apeectpoBani PPO a6o mporpamui PPO 3i
CTBOPEHHSIM BIJNOBIJHUX PO3PaXyHKOBUX JOKYMEHTIB y MamnepoBiid Ta/abo
enexkTpoHH1d dopmi (. 1 cT. 3). BoHu Takox 3000B’si3aHi HajaBaTu 0co0l1, siKa
OTPUMY€E TIOCTYTY, Y TOMY YHCII 3aMOBIIEHYy a00 OIUIa4eHy 3 BUKOPHUCTAHHSIM
Mepexi [HTepHeT, po3paxyHKOBHM JOKYMEHT YCTaHOBJIIEHOI (JOpMH Ta 3MICTY Ha
MOBHY CyMy TMpoBeaeHoi omepariii (m. 2 ct. 3) [10]. Jas TypucTUYHOTO PUHKY
PO3paxyHKOBHM JOKYMEHT BUKOHYE /1Bl PYHKIII1: MIATBEPKYE (HaKT 1 CyMy OILIATH
JUTsI CTIOKMBaua Ta (iKCye omepailiro 1 (pickaabHOTO O0TIKY.

[Mudposa mnargopma 4acto BUKOHYE Jinile 1H(HOPMAIIHHO-TIOCEPEAHUIBKY
¢byHKLi0. SKIIO JOMOBIEHICTh 1 PO3PAaXyHOK MEPEHOCATHCS 3a il MEXi, YMOBU
yTOM Ta pe3yabTaT HAJaHHs MOCIYTH BTPAYalOTh MPOCTEKYBAHICTb.

Bignogigxo o . 15 4. 1 ¢1. 3 3akony Ykpainu «IIpo enekTpoHHY KOMEPIIIIO»
Bim 03.09.2015 p. Ne 675-VIII cy0’exkTomM elIeKTpOHHOI KoMepllii € cyO’€KT
rOCTIOJJaPIOBAaHHS Oy Ib-SIKO1 OpraHi3aIliiHO-TpaBoBoi (HOPMH, IO Pealli3y€e TOBAPH,
BUKOHYE poOOTH, HaJa€ TOCIAYTd 3 BUKOPUCTAHHSAM  1HQOpMAIIITHO-
KOMYHIKallIiHUX cucTteMm, abo ocoba, sika MpujadaBae, 3aMOBIISIE, BUKOPUCTOBYE
3a3HaveHi TOBapH, pOOOTH, MOCITYTH HUITXOM BYMHEHHS €JIEKTPOHHOTO TIPABOYHHY .
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3akoH 3000B’s3y€ MpojaBlis ad0 BUKOHABI 3a0€3MEYUTH MPSIMHM, MPOCTHH 1
cTabUTBbHHM JoCTyM 10 iH(opMalii, HeoOxigHOoi It Horo imeHTtudikamii (cT. 7).
EnexTpoHHMII TOTOBIp yKJIaJa€eThCs IUIITXOM O(EepTH Ta aKIenTy, a OTPUMaHHS
3aMOBJICHHS, PO3MIIIEHOTO 3a JOMOMOrow  1H(GOpMaIiitHO-KOMYHIKAI[IHHOT
CHUCTEMH, Ma€ OyTH OIEPaTUBHO MiATBEp/KeHE BUKOHaBIEeM (4. 3-8 ct. 11) [9].
OTxe, TypUCTUYHA MOCTYra MOXKe OyTH peanizoBaHa B HU(PPOBOMY CEpEIOBHIII 3
HAJICKHUM IOPUIMYHUM OGOPMIICHHSIM 32 YMOBM BHM3HAUEHHS ICTOTHHUX YMOB
JOTOBOPY, 1AEHTH(]IKalii CTOPIH Ta MIATBEPIKEHHS AKIENTy B YCTAHOBICHOMY
3aKOHOM TIOPSAIKY. JIOMOBIICHICTh Y MECEH/KEpl cama Mo co0i HE BHUKIIIOUYAE
YVKJIaICHHS €JIEKTPOHHOTO MoroBopy. [IpoOnema BHHHKAE TOMA1, KO HEMOXKIIUBO
171eHTU(IKYBaTH CTOPOHU a00 MiATBEPIUTH 3MICT O(EPTH Ta aAKIENTY.

TiHpOBUI 00IT TYPUCTHUHUX MOCIYT Yyepe3 NUQpoBi miaTGopmMu HacaMIiepe
HETaTUBHO BIUTMBAE HA I0OOPOCOBICHUX YYAaCHUKIB pUHKY. JleranbHi TyponepaTopH,
TypareHTd, TOTeNl, CaguOM, MEPEeBI3HUKH Ta EKCKYpCOBOJIU HECYTh BHUTPATH,
MOB’A3aHl 3 PEECTpAI€l0 MISJIBHOCTI, CIUIATOK MOJATKIB, OIUJIATOI IIpalll,
pEKIIaMOI0, OOCIYTrOBYBaHHSIM KJIIEHTIB, 3a0€3MEUEHHAM O€3MeKM MapUIPYyTIB,
JOKYMEHTAIbHUM  O(OPMIICHHSIM 1 BpErYJIIOBaHHSAM CHIPHUX  CHUTYyalliil.
HedopmanbHuil BUKOHABEIb MO’KE BCTAHOBIIIOBATH HUXKYY 111HY, OCKUIBKUA HE HECE
YaCTUHU IIMX BUTpAT a0o Mepekiiaae BIAMOBIIHI PU3UKHU HAa TypUcTa. Y pe3ysbTaTi
KOHKYPEHTHY TIepeBary OTpUMY€ He SKICHIITUN CepBiC, a BAKOHABEIb, SIKUW YHUKAE
YaCTUHU OOOB’SI3KOBUX BHUTpAT. [l TypHCTHYHOI Tramy3i, BiJIHOBJIEHHS SIKOT
3HAYHOI0 MIPOIO 3aJICKUTh BiJ JIOBIPHM CIOKMBA4diB, TaKa CUTYyallisi CTaHOBUTH
CHUCTEMHY 3arposy.

[lix yac BiMiHM HachiAKKU He(OpManIbHOI OpraHi3alli Moi3I0K MOCUIIIOIOTHCS:
MapuIpyT MOXE 3MIHIOBATUCS Yepe3 MOBITPSHI TPUBOTH, KOMEHJIAHTCHKY TOJIMHY,
TPAHCHIOPTHI OOMEXeHHs abo 3akpuTTd JoKalid. Skmo mnociayry Hamgae
HedOpMaIbHUIM OpraHi3aTop, TYPUCT HEPIIKO HE Mae HajiexHoi iHdopmalli npo
0co0y, BIAMOBIIaJbHY 33 3MIHY YMOB, IEPEHECEHHS TYPY, TOBEPHEHHS aBaHCY a0o
HEHaJaHHS TOCIyTd. Y MeXax JerajbHOro OOIry Il MUTaHHA MOXYThb OyTH
BpEryJbOBaH1 JIOTOBOPOM 1 MpaBWJIAMU HAJAHHS TMOCIYT, TOIl SIK Yy TIHBOBOMY
CEKTOP1 BOHU (PaKTUYHO 3aJI€KATh Bl 0COOMCTOI JOBIPHU Mi>K CTOPOHAMHU.

3akoH Ykpainu «IIpo Typusm» nepeadavae rapaHTii 3aXHCTy MpPaB TYPUCTIB,
AKI HE MOXYTb OyTH peanizoBaHi 3a He(GOPMaIbHOTO HAJAaHHS TOCTYT.
Typoneparop 1 TypareHT 3MiMCHIOIOTH (hiIHAHCOBE 3a0€3MEeUeHHsI CBOEI IUBIIHLHOT
BIJIMOBIIAJILHOCTI TIEpel TYpUCTAaMU TapaHTielo OaHKy abo 1HIIOT KPEeIUTHOI
yctanoBu (cT. 15). CTpaxyBaHHA TYpHUCTIB — MEIWYHE Ta BIJl HEIIACHOTO
BUIAJIKY — € 000B’I3KOBUM 1 3a0€3I1eUyEThCS Cy0’ €KTaMU TYPUCTUYHOI JISUTBHOCTI;
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TYPHUCT MOKE€ YKJIACTH TaKWUH JIOTOBIp CaMOCTINHO, 3aBYACHO MIATBEPAUBIIHA HOTO
HasSBHICTH Typomeparopy abo typareHty (ct. 16). TypomepaTopchka MisUTBHICTB
HiJIATae JTIEH3yBAaHHIO, 2 BUKOPUCTAHHS CHIB «TYypOMEPaTOp» 1 «TYPUCTHYHUIN
omepaTop» y HalitMeHyBaHH1 03 BiJIOBIIHOT JileH31i 3a00ponseThes (cT. 17) [11].
3a HedopmanbHOI JOMOBIEHOCTI TYPHCT HEPIAKO HE 3HAE, YM € BUKOHABEIIb
TypomnepaTopoMm, TypareHToM, T'1J10M, BJACHUKOM >KHUTJIa a00 JIUIIE OCEPETHUKOM,
a OTKe — XTO Hece Nepe]] HUM BiANOBIANbHICTb.

JlochimkeHHs: TUPPOBOr0 MapKETUHTY B OKPEMHX Taly3sX MOKa3yloTh, IO
HOT0 BIUTMB HAa KOHKYPEHTOCIIPOMOXKHICTh 3aJI€KUTD BT SIKOCT1 IOCTYTH, PeIyTallii
BUKOHABIIS Ta XapaKTepy B3aeMOJii 31 crokupadeM [8]. V typuctuuHiii cdepi me
O3Hayae, M0 CTOpPIHKA B COIIAJIbHIM Mepeki, TapreroBaHa pekjiama, OHJIaWH-
BIJICYKU Ta BI3yaJIbHUM KOHTEHT HE MOXXYThb 3aMIHIOBATH HAJIEKHOTO MPABOBOTO
opopmienns mnocnyru. LudpoBuit MapkeTHHT Mae BECTH CIIOKHMBaya [0
JOCTOBIpHO1 1H(OpMaIlli MpO BUKOHABI Ta (OpMaIi30BaHUX YMOB HaJIaHHS
NOCJIyTH. 3a BIACYTHOCTI TaKMX €JIEMEHTIB LHHU(POBI IHCTPYMEHTH CHPHUSIOTH HE
PO3BUTKY Traiy3i, a MONIMPEHHIO HaMiB(POpMaTbHUX MPAKTUK.

TiHpoBUH 00Ir TYPUCTUYHUX TMOCITYT TAaKOX YCKJIAJHIOE TUIaHyBaHHS
BIJIHOBJICHHS Talty3i. SIKIo YyacThHa omepailiii He BioOpaxaeTbcsi B 0QiliiiHOMY
00JIIKy, JepKaBa, TEPUTOPIANIbHI TpoMaau Ta O13HEC-00’€IHAHHS HE OTPUMYIOTh
JOCTOBIpHO1 1H(MOpMaLii Mpo peanbHUIl MOMUT, 3aBAHTAXKEHICTb MapUIPYTIB,
CE30HHICTh, CTPYKTYPY BUTpAT, NOTPEOH y TpaHCHOpTi, Oe3mell, iHPpopMaliiHii
iH(DpacTpykTypl Ta MIATOTOBIN KajpiB. Taki omeparlii He BiJOOpaXarOThCA Yy
CTaTUCTHYHIM 1 IMOJATKOBIN 3BITHOCTI, HE 3a0€3MeUyIOTh BIJMOBIIHUX OFOHKETHUX
HAJXO/HKEHb Ta CIIOTBOPIOIOTH OI[IHKY 1HBECTULIMHOI MPUBAOIMBOCTI TEPUTOPIH.
HedopmanibHa mociayra moske 3a0e3MeyuTH J10X1J OKPEMOMY BHUKOHABIIIO, ajie
BOJIHOYAC 3MEHIIY€ CTATHCTUYHY Ta MOJATKOBY BUIUMICTh Tamy3i.

[Hudpoa 3pinicTh Oi3HECY BHU3HAYAETHCA HE KUIBKICTIO OHJIaH-KaHAJIB, a
TUM, YM OXOIUTIOIOTh BOHHM BECh ITUKJ HAJaHHS TOCIYTU — BiJl OpOHIOBaHHS /10
00Ky Ta posrisamy ckapr [18]. [lns momeni cMapT-eKOHOMIKH BaXKJIUBO, 00
OoTpuMaHi UGPOBI JaH1 BUKOPUCTOBYBAJIUCS SIK OCHOBA YIPaBIIHCHKHUX PILIEHb, a
HE 3aJIMIIAINCS CYKYITHICTIO PO3PI3HEHUX MOBIIOMIIEHb, (poTorpadiii i KOMEHTapiB
[15]. ¥V Typuctuuniéi cdepi mel miaxia MOXKE peayli3oBYBaTHCS udepe3 Ipo3opi
OHJIAWH-KaJICHJIapl  OpOHIOBaHHS, €JEKTPOHHI MIATBEP/KEHHS 3aMOBJICHD,
0€3roTiBKOBI TUIATEXi, IU(POBI Baydyepu, CUCTEMH BIATYKIB, PEECTPH HaJaBayiB
MOCJIYT, TEPEeBIPKY CTaTyCy CyO’€KTa TOCIOJapIOBaHHS, BIJIKPUTI MpaBuia
MOBEPHEHHSI KOWITIB 1 (ikcallito MapmpyTiB. Taki IHCTpyMEHTH AarOTh 3MOTY
KOHTPOJIFOBAaTM BUKOHAHHS 3aMOBJIeHb 1 (OpMyBaTH JIOCTOBIpHI JaHl JJst
YHOPaBIiHHS PO3BUTKOM TYypU3MY.
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Jlerinizaiis moTpedye He TIIbKU KOHTPOJIIO, a M CIIPOIIEHHS JIETAIbHOT pO00TH
MaJMX HaJaBayiB MOCAyr. YacTWHa 3 HHUX 3alMIIA€TbCA To03a (HOpMaTbHUM
CEKTOPOM Yepe3 CKJIAIHI MPOIETypH, CE30HHICTh MOMUTY, Opak KOHCYJBTAIH i
HEJOCTaTHIO IM(PPOBY TrpaMoOTHICTh. Skmo odimiiHuii dopMar misIIBHOCTI
3QJIMIIATUMETHCA  HAJAMIPHO CKJIQJHMM, BUTpPAaTHUM 1 HE3py4YHHUM, IU(GPOBI
miathopMd W Hadalli  BUKOPHUCTOBYBAaTUMYThCS JUIS  HamiBGOpMaTbHUX
noMoBieHocTel. ToMy BaXJIMBO 3alpoBa/KyBaTH CIPOIIEHI MEXaHI3MHU
peecTpariii, 3po3yMili MOJATKOBI pPeXUMH, AocTymnHi mporpamui PPO, Tumosi
€JIEKTPOHHI JIOTOBOPH, IIA0JIOHH MPaBUJI OPOHIOBAHHSA Ta MPAKTUYHI peKOMEHAAIli
T MaJINX Ha/IaBadiB TyPUCTUYHUX TTOCTYT.

MiKHapOIHUN BUMIP TaKOXK BU3HAYaTUME BIJTHOBIICHHS TYPUCTUYHOI TalTy3l.
i posBuTok Oyme NOB’sA3aHMii He JuIIe 3 BHYTPIIHIM TypH3MOM, a # i3
MOBEPHEHHSIM  1HO3EMHHMX  TYpPUCTIB,  (OPMYBaHHAM  BOJIOHTEPCHKUX,
MEMOpIaJIbHUX, KYyJbTYpHUX, OCBITHIX 1 JAutoBux wmapuipytiB. I[ludpoa
TpaHcdopmalliss 1HHOBAIIMHONO MIAMPUEMHUITBA B YMOBaX MIKHAPOJHOI
€KOHOMIYHOI CHiBIIpall nepegdadyae rOTOBHICTh O13HECY MpalOBaTH 3 JTAHUMH,
nM(poBUMH KaHaJIAMH KOMYHIKaIlli Ta MPO30PUMH TpoleaypamMu B3aemoli [16].
JIJist 1HO3eMHOTO TypHucTa ab0 MmapTHEpa KPUTUYHOIO € TIepe10auyBaHICTh CEPBICY:
Mae OyTH 3pO3yMUIO, XTO HaJa€ TMOCIYTy, Ha SKUX yMOBaX 1 SIK BUPIIIYETbCA
MoksMBH crip. Hedopmanbauii npogax depes 1mudpoBi KaHaM He 3a0e3rneuye
TaKHX TapaHTIH.

JIOBrocTpoKoBa KOHKYPEHTOCITPOMOKHICTh TypU3My BHU3HAUYAETHCS HE JIUIIE
I[IHOIO, a 1 SIKICTIO KOMYHIKAIIli, MATBEPAKEHOI0 PENyTalli€lo, BIANOBIAAIBHICTIO
BHUKOHABIIA Ta WOTO 3[ATHICTIO OTMEPATUBHO pearyBaTd Ha pU3UKU. JlOCHiIKEHHS
KOHKYPEHTOCTIPOMOKHOCTI B YMOBax 3€JIEHUX 1 HUPKYJISPHUX TpaHchopmariii
CBIl4aTh, IO CTIWKHI PO3BUTOK MOTPeOy€e 1HHOBAIIMHOCTI, aAaNTHUBHOCTI Ta
BIJIMOBIAQIBHOTO PUHKOBOTO TO3uIlioOHyBaHHs [7]. ToMy moBo€eHHE BiTHOBJIICHHS
TYPUCTUYHOI Tally3l HE MOXKE TIPYHTYBaTUCSA Ha MAacOBOMY TOIIWPEHH]
HaniBQOpMaJbHUX TMPOMO3UIINA, HABITh SAKII0O BOHU THUMYAacOBO CIPHUSAIOTh
3aifHATOCTI HaceJeHHs. BoHO Mae cmmpaTtucsi Ha MOJEINb, 3a SKOi TOCTOJapChKi
oreparlii HaJeKHUM YUHOM OOJIIKOBYIOTHCS, a BIJIOBIJIAJbHICTh BHUKOHABIIIB €
YITKO BU3HAYEHOIO.

OTxe, KIIOUOBOIO TPOOJIEMOIO € PO3PUB MK OHJIAWH-TIPOCYBaHHSIM
TYPUCTUYHOT TIOCTYTH Ta ii popMansHuM odopmiieHHsM. JleTiHizalis moTpedye He
oOMexeHHs U poBHX TIaTHOPM, a IHTerparlii B IudpoBe CepeIOBUIIE TTPOIICTYP
imenTudikamii BHUKOHAaBIIA, YKJIQICHHSA JIOTOBODY, JIOKYMEHTAJIBHOTO
IiATBEpHKCHHS pO3paxyHKy, CTpaxyBaHHSA Ta po3Msiy ipetensiid. Lle macts 3mory
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SECTION 3.
FINANCE AND BANKING; TAXATION, ACCOUNTING AND AUDITING

Amnppiii 1O. I'aOpensin
TOoKTOp (himocodii B ramysi mpan
Ykpaina

ABTOMATHYHUN OBMIH ITOJATKOBOIO
THOOPMAUICIO ITPO KPUIITOAKTHUBMU K
IHCTPYMEHT JIETIHI3AIII TPAHCKOPJOHHUX
HOXOIIB: MEXAHI3MHU CARF I DACS

[TommpeHHs KPUINTOAKTHBIB 3MIHIOE HE JIMIIE CIOCOOM 1HBECTYBAaHHS Ta
nepelaHHs BapTOCTi, a i yMOBH 3/1MCHEHHSI OJIaTKOBOTO KOHTpOIt0. [logaTkoBuit
PE3UIIEHT OAHIET AepKaBH MOKE KOPUCTYBATUCA 1HO3EMHOKO KPUIITOIIATPOPMOIO,
30epiratu akTUBH y IIU(PPOBOMY raMaHIli, OOMIHIOBATH iX Ha 1HII KPUNTOAKTUBU
a0o (iaTH1 KOIITH, HE B3AEMOJII0UU 3 OAHKOM Yy JIepKaBl CBOTO PE3UACHTCTBA. 3a
BIJICYTHOCTI MIDXKHApOJIHOTO OOMIHY JIaHMMH JOXOJH BiJl TAKUX OMEpariii MOXKYTh
3aJIMIIATUCS 11032 1H()OpMAIIHHUM MOJIEM HaIlIOHATBLHOT TOAATKOBOT aIMIHICTpaIlii.

JlonaTkoBy CKJIQAHICTh CTBOPIOE JMHAMIKAa KPUNTOPUHKY. KpuntopuHOk
XapaKTepU3y€eThCsl BUCOKOIO BOJIATUIIBHICTIO, @ JUISl aHAJTI3y Ta MPOTHO3YBaHHS HOTO
JMHAMIKM BUKOPUCTOBYIOThCS, 30KpEMa, BUCOKOYACTOTHI i MOBEAIHKOBI AaHi [15].
BonHoyac mommproeThes TOKEHi3allisi aKTUBIB PEAIbHOTO CEKTOpPY, 110 MOEIHYE
uudpoBuil 00Ir 13 MaHOBMMH NpaBaMu Ha BianoBigH1 akTuBu [23]. Tomy
MOJATKOBUM OpraHaM JIOBOJMTHCS BpPaxOByBaTH HE JIMINE oOmepamii 3
KPUTITOBATIOTAMU, a W MHUPIIHK crekTp IudpoBux GopMm 30epexeHHsT Ta
nepeIaHHsd eKOHOMIYHO1 BapTOCTI.

ABTOMaTUYHUN OOMIH 1HQOpMali€l0 TMpo (PIHAHCOBI PAXyHKU BXKE
3aCTOCOBYETBHCS SIK 1HCTPYMEHT NPOTUIII TPAaHCKOPJOHHOMY YXWICHHIO BiJ
onojatkyBanHs. Bonnoyac Common Reporting Standard (CRS) OyB po3po06ienuii
nepeayciM Juisi (piHAHCOBUX YCTAaHOB, PAXYHKIB 1 TPAAUIIAHUX (PIHAHCOBHUX
akTuBIB. KpUNTOAKTUBY MOXKYTh 30€piratucs rmno3za MexxamMu ()iHaHCOBHUX PaxyHKIB,
a omeparopu nUPPOBHX MIATHOPM HE 3aBXKIM BIAMOBIIAIOTH YCTAHOBICHUM
KpuTepisiM (IHAHCOBOI YCTaHOBU. YHACHIJIOK I[LOTO BIJJOMOCTI TPO omeparii 3
KPUNTOAKTUBAMHU MOTJIM HE OXOIUTFOBATHCS aBTOMAaTHYHUM OOMIHOM HaBITH TOI,
KOJIM TaKi oneparlii CIpUYMHSIN BUHUKHEHHS OMOJAaTKOBYBaHOTro goxoay [16; 18].

| 28


https://orcid.org/0000-0001-9337-7920

August 7, 2026 e Marseille, French Republic I

[lomatkoBa aaMiHICTpallisi MOXKE OTPHUMATH BIIOMOCTI NP0 1HO3EMHHMIA
O0aHKIBCHKUN PAaXyHOK PE3WJICHTA, aje HE MPO aKTUBU, IO 3AJHIINAIOTHCS Ha
KpunToraaTgopmi abo MepeKkaszyloThCsd MK IMUPPOBUMU TaMaHISIMH. 3MiHA
w1aTpopMU Ta FOPUCIUKINT OOCIYroByBaHHSI JOJAATKOBO YCKIIAIHIOE KOHTPOJIb,
YHACJIIJIOK YO0ro MOJAaTKOBHI OpraH BOJIOAIE Julle GpparMeHTapHOIO iH(OpMaIIi€ro
npo omeparii IaTHUKA. 3a3HayeHy 1HGOpMAIiiiHy NpOTraJiHy MOKIMKaHUN
yCYHYTH po3pobienuii OpraHizaiiero eKOHOMIYHOTO CITIBPOOITHUIITBA Ta PO3BUTKY
craaaapt Crypto-Asset Reporting Framework (CARF). Bin nepenbauae 30upanns
MOCTayaJIbHUKaMH TOCIYT MOJAaTKOBO 3HAYYIIMX BIJOMOCTEH Mpo omeparii 3
KPUIITOAKTUBAMH Ta iX MOJAJBIINA aBTOMATHYHUA OOMIH MK KOMIICTCHTHHMH
opranamu jaepxas [16; 19]. CARF He BcTaHOBIIO€ CTaBKH MOJATKIB 1 HE BU3HAYAE,
AKi omepalii € OIoJATKOBYBaHMMH. VIOro HpH3HAYEHHS IOJSArae y INepeiaHHi
JIep>kaBl pe3ueHTCTBA 1H(popMaIllii, HeOOX1THO1 JUIsl 3aCTOCYBaHHS HalllOHAJIBLHOTO
M0JIaTKOBOT'O 3aKOHO/IaBCTBA.

3BITHUMH BU3HAIOTHCSA TIOCTAYaIbHUKHA TIOCTAYT, SIKI B MEXKax CBO€l
npoQeciiiHOl AISUNIBHOCTI 3A1MCHIOIOTH JJII KOPUCTYBadiB a00 BiJg IXHBOI'O 1IMEHI1
OoOMIH 4M MepeKa3 BiANOBIIHUX KPUIITOAKTUBIB. BU3HayanbHUM € HEe (hopMasIbHHIA
cTaTyc cy0’ekTa, a (PaKTUYHUI XapaKTep MOCIHyT, Kl BiH Hajae. BigmosigHo, 110
KOJIa 3BITHHX MOCTA4YaJIbHUKIB MOXYTh HAJIEKATH orepaTropu rmiatdopm, OpokepH,
JWJIepH, TIOCEPEAHUKY Ta 1HII YYACHUKH, 110 3a0€3MeuyI0Th TPOBEACHHS Onepariii
13 KpUTITOAKTUBAMH, HaBITh SKIIIO BOHU HE MAIOTh CTATyCy TPaauIliiHo1 (piHaHCOBOT
ycraHoBu [16; 19].

CARF oxormitoe KpunToakTUBY, TPUAATHI IJIs TJIATI)KHUX 200 1HBECTUIIIMHUX
uined. BonHovac craHgapT He OXOIUTIOE HU(POBI BaIIOTH LIEHTPAIbHUX OaHKIB,
BU3HAYEHI MPOJIYKTU €JIEKTPOHHUX TPOIIEH Ta aKTUBH, IIOJI0 AKUX MOCTa4YaIbHUK
HAJIEKHO BCTAHOBHMB HEMOXJIMBICTh 11X BUKOPUCTaHHS Ui IUIATEXKY YU
inBectyBaHHs [16]. Take po3mexyBaHHS 3amobirae nyONtOBaHHIO 31 3MIHCHHM
CRS, 1o sikoro BKITI0YEHO OKpeMmi 1udpoBi (HiHAHCOBI MTPOTYKTH Ta OMTOCEPEIKOBAHI
1HBECTHUIII] Y KPUIITOAKTHUBH.

3BITYBaHHIO MIJJISATAIOTh oOmepauii 3 OOMIHYy KpUITOAaKTHBIB Ha (ilaTHY
BaJIIOTY, OOMIHY OJHMX KPUNTOAKTHBIB Ha 1HII, X MEpeKaszy, a TaKoX OKpeMi
pO3apiOHI TUIAaTXHI onepallii. BiqoMocTi cucTeMaTHU3yIOThCS 3a BUaMU aKTHUBIB 1
KaTeropisiMu orepariiii 3a BiANOBLAHUN 3BITHUHN Tiepiof. Lle mae 3mory 3icTaBisTu
3aJIeKJIapOBaHi JOXOIU 3 OTPUMAHUMH BIJJOMOCTSIMH PO BUJIU Ta OOCSTH Orepariii
TJIATHUKA 1 BUSIBJISITH PO301’KHOCTI, 10 MOTPEOYIOTH MEPEBIPKH.

BupimansHuM  €JIeMEHTOM 3BITYBaHHS € BCTAHOBJICHHS ITOJaTKOBOTO
pe3uICHTCTBA  KopucTyBawa. /s  1mbOro  TOCTA4albHUK  OTPUMYE
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camocepTudikaIlio Ta mepeBipse OOTPYHTOBAHICTh 3a3HAYCHUX Y Hill BIJIOMOCTEH.
[[lono  kopucTyBawiB-opraHizalii y mepem0adyeHUX  BHUMAAKAX  TaKOXK
BCTAQHOBIIIOIOTHCSL  iX  KOHTPOJIOIOYI 0ocoOu. 3 1i€l0 METOI  MOXYTh
BUKOPHUCTOBYBATUCS JaHI, OTPMMAaHI IIiJI Yac HaJEKHOI IMEpPeBIpKU KII€HTa Ta
BUKOHAHHS BUMOT Y cpepi mpOoTHIii BIIMHUBAHHIO KOIITIB.

[lepcieKTUBHUM  JTOMOMDKHUM 1HCTPYMEHTOM MOXeE cTathu 1udpoBa
IICHTUYHICTh, IO CIPOIIY€E MiITBEPKEHHS OCOOM Ta OKpeMHX aTpuOyTiB,
HEOOXITHUX JUIsl BCTAHOBJIGHHS ii TOJATKOBOTO pe3uaeHTcTBA. CaMOoCyBepeHHA
imeHTHIHICTE Y Web3 mependadae MOXIIMBICTH MIATBEPAUTH MOTPIOHI BIIOMOCTI
0e3 PpPO3KPUTTS HAAMIPHOTO 00CiIry nepcoHanbHuUX nanux [24]. Ilpore ns
NOJIATKOBUX IIUIEH Takuil MexaHi3M Mae 3a0e3leuyBaTH MEpeBIPIOBAHUI 3B’SI30K
MDK KOPUCTYBaueM, OMEPAI€l0 Ta BIATOBIIHOIO FOPUCIUKITIETO.

s MikHapogHOTO OOMIHY camoi OJIOKYeHH-aIpeCH HEeJIOCTaTHhO, OCKUIBKH
BIJIOMOCTI MPO OIepaliio MaroTh OyTH MOB’s3aHI 3 KOHKPETHOIO ocoboro. Tomy
CARF mnepenbavae mnepemaHHsi iMeHI a00 HaliMEHYBaHHSI KOpPUCTyBaua, HOTO
azpecH, Jep>KaBU MOJAaTKOBOTO PE3HICHTCTBA Ta MOAATKOBOTO HOMEPA, a IIOI0
(G13M4HOI 0COOM — TAKOXK J1aTy HAPOJKEHHS; MICLE HAPOIKEHHS TOBIIOMIIIETHCS,
SIKILO Horo 30MpaHHs Ta MepeiaHHs nepeadadyeHi HalllOHAIbHUM 3aKOHO/IaBCTBOM.
[Mogo ropuamyHMX 0Ci0 JOJATKOBO TMOBIIOMJISIOTBCS BIJIOMOCTI TMpO  iX
KOHTpOTO0UHX oci6 [16; 17].

CroyaTKky TMOCTa4aJIbHUK TIEpela€  BIJJOMOCTI TMOJATKOBOMY OpraHy
IOPUCIUKII, Y SKIM BiH MiAJsArae 3BiTyBaHHIO. [1icis HbOro KOMIETEHTHUI OpraH
HaJcUila€ OTpuMaHy iHopMaIlito JepkaBi MMOAATKOBOTO  PE3UIEHTCTBA
KopucTyBaua. @OYHKIIOHYBaHHS TaKOr0 MEXaHI3My MOTpeOye HaJleXKHOTO
BHYTPIIIHHOTO PETYJIOBaHHS 3BITHOCTI, MDKHApPOJHO-TIPABOBOI OCHOBU Ta
y3TOJIPKEHOTO TEXHIYHOTO (hopmMaTy 0OMiHY.

[IpakTyHUM MI>KHApOAHO-TIpaBOBUM 1HCTpyMeHTOM € Multilateral Competent
Authority Agreement on Automatic Exchange of Information pursuant to the
Crypto-Asset Reporting Framework (CARF MCAA). Yrona Bu3Ha4yae mopsiok
YCTAaHOBJICHHSI OOMIHHHUX BIJIHOCMH MIX KOMIIETEHTHUMH OpraHaMH, CTPOKHU
NepeIaHHs B1JIOMOCTEM, BUMOTH 10 KOH(PIACHIIIHHOCTI Ta MPOLEAYPH B3aEMOIT y
pasi BUSIBJICHHS MOMUJIOK a00 mopyuieHb [17]. OOMiH 3M1MCHIOETHCS IIOPOKY HE
MI3HINIE HIK Yepe3 JIeB’ ATh MICSIIIB MICHIsI 3aBEPIICHHS KAJICHIAPHOTO POKY, SKOTO
CTOCY€ThCA 1H(pOpMAITisl.

[Tepuri oomiam 3a CARF ouikyrotecs 3 2027 poky [20]. Ho miporo HeoOxiaHO
NPUIHATHA BHYTPIITHE 3aKOHOAABCTBO, BUZHAYUTH KOJIO 3BITHHX MOCTA4aJIbHUKIB,
npaBuiIa iX peectparii, mpoleaypH MepeBIpKu KOPUCTYBAU1B, BIANOBIIANIbHICTh 3a
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HEnmoJaHHs ab0 CIOTBOPEHHS BIJOMOCTEH, a TaKOoX 3a0e3MeYUTH TEXHIUHY
TOTOBHICTh MOJAATKOBOT aJIMiHICTpaIIii.

VY €sponeiickkomy Corosi monoxenHss CARF inTerpoBano m0 cucremu
aJMIHICTPATHUBHOTO CIIBPOOITHHUIITBA y cdepi onoaaTtkyBanHsa upexktuBoro Paau
(€C) 2023/2226 Big 17 xoBTHs 2023 poky mpo BHECEHHA 3MiH A0 [upexTtuBu
2011/16/€C. Y npaktumi €C 3a3HaueHui makeT 3MiH no3HavaTh sk DACS [13].
CARF € MbKHApOIHUM CTaHIAPTOM, IO MOTpeOye IMIJIEMEHTallii B HalllOHATbHE
3aKOHOAABCTBO, ToJ1 K DACS ycraHoBm0Oe 000B’S3KOB1 IIpaBuiia i JEp>KaB —
unieHiB €C.

[Tonoxennss DACS 3actocoBytotbes 3 1 ciung 2026 poky. I3 miei gatu 3BiTHI
MoCTavyaJIbHUKH 3000B’°s13aH1 30upaTu 1HGOPMAIIiIO PO Oorepallii KOpUCcTyBayiB, SKi
€ pesugentamu €C. [lepmmit aBromaTnuHUil 0OMiH gaHuMU 3a 2026 pik Mae OyTu
sniicaenuit 1o 30 BepecHs 2027 poky [13; 14].

€Bporelicbka MOJIENb OXOILIIOE NOCTaYalIbHUKIB, aBTOPU30BAHUX BIANOBIIHO
no Permamenty (€C) 2023/1114 €sponeiicbkoro Ilapnamenty Ta Pamm Big 31
TpaBHA 2023 poKy PO pUHKU KPHUIITOAKTHBIB, a TAKOXK OMEPATOPiB, Kl HE MAIOTh
TaKol aBTOpH3allii, ajie HaJlaloTh BIJMOBIAHI MOCIyru KopuctyBadam y €C. [Jlns
oriepaTopiB 13 TPETIX JeprKaB IepeadadeHo 00OB’SI30K peecTpallii B OJHIA 13
JIep’KaB-uJIeHIB, SKIIO BOHM HE BHUKOHYIOTh €KBIBaJEHTHUX BHMOT B 1HIIIHN
KBaTi(p1KOBAHIM FOPUCIAUKITI].

DACS8 momuproeTscsi K Ha TPAHCKOPJIOHHI, TaK 1 Ha BHYTPIIIHI Omnepariii
KOpUCTYyBauiB. SIKIIO KOpPUCTyBau HE HAJA€ BIJIOMOCTEH, HEOOXITHUX JJIs
BCTAHOBJICHHS HOTO TIOJJaTKOBOTO PE3UACHTCTBA, MICIs MEPBUHHOTO 3aMUTY, JBOX
HaraayBaHb 1 CIUIMBY IoHaiiMeHmie 60 JHIB TMOCTa4albHUK TOBUHEH
YHEMOXKJIMBUTU 3[IACHEHHS] HUM 3BITHHX omepaniid [13]. Crpok 30epiranss
JIOKYMEHTIB, 110 MiATBEPIKYIOTh BUKOHAHHS TMPOIEAYpP HAJIEKHOI MEPEeBIPKH,
BCTAHOBIIIOETHCS JCPKABOIO-UJICHOM 1 Ma€ CTAaHOBUTH HE MEHIIE II'SITH Ta He
OlbIIIe JECSATH POKIB.

CARF 1 DACS8 cranoBnsTh B3aemomnoB’s3aHl piBHI peryitoBaHHs: CARF
BHU3HAYa€ TJIOOANbHY pPaMKy aBTOMAaTHYHOIO OOMIiHY 1H(OpMaIlI€ Mpo
kpunroaktuBu, a DACS iHTerpye BianoBiH1 npasuia 10 mpaBa €C 1 TOMOBHIOE 1X
MEXaHI3MaMH €IUHOTO PHUHKY, PEECTpallii omneparopiB Ta aJAMIHICTPATUBHOIO
cniBpoOiTHULTBa. Bognouac DACS nependauae 10AaTkoB1 MEXaH13MH, 3yMOBJICHI
(GYHKIIOHYBAaHHSAM €JUHOTO PUHKY, PEECTPAII€I0 OMepaTopiB 1 CHUCTEMOIO
aaMiHICTpaTUBHOTO criBpoOiTHHIITBA €C.

MixHapoJHa CYMICHICTh Ma€ TNPHUHIMIIOBE 3HAYEHHS JJs IPaBOBOrO
peryioBaHHs LMPpoBUX akTuBIB. JlocmimkeHHa y cdepi mudpoBoi crnaaumHu
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TaKOXX CBiIYaTh, MO e(EeKTHBHE YHpPaBIiHHA TaKUMH aKTUBaMU MOTpedye
y3TOJDKEHUX TIIXOIB pi3HUX topucaukiii [12]. YV momatkoBiit cdepi BIAMIHHOCTI
y BHM3HAUEHHI KPUNTOAKTUBIB, 3BITHUX MOCTAYaJIbHUKIB Ta OIepaliil MOXYyThb
CTBOPIOBATU MPOTAJIMHU, YHACHIJOK SKUX YacTHHA TPAHCKOPAOHHUX JOXOMIB
3QJIMIIATUMETHCS 11032 aBTOMATUYHUM OOMIHOM.

Hns Vkpainun BnpoBamkeHHss CARF € HaranbHuUM, OCKIJIBKM 1HO3EMHI
KPUOTOIIATPOPMH MOXKYTh OOCIIyTOBYBaTH YKPAiHCHKUX PE3UACHTIB 03 (h13uuHO1
NPUCYTHOCTI Ha TepuTopii AepxaBu. HepesuaeHTHI MOCTAYabHUKH MOXKYTh
HA/JaBaTH TOCIYTH YKpPaiHCHhKUM KOpHUCTyBauaMm Oe3 (Pi3U4HOT MPHUCYTHOCTI Ha
TEepUTOpIi Jep>KaBu, TOMY BHYTPIIIHI MEXaHI3MH KOHTPOJIO HE 3a0e3IeuyroTh
OTpUMaHHs MOBHOI 1H(opMmarlii. MixkHapoHut 0OOMIH JJaB OM 3MOTY OJIepKYyBaTH
BIJIOMOCTI MPO Omeparlii pe3uICHTIB 3a KOPJAOHOM 1 3ICTABJIATH iX 13 MOJaHUMH
M0JTATKOBUMHU JICKJIapallisiMu.

2 yepBHs 2026 poky CekperapiaT ['1o6ansHOro opymy MnpoBiB HaBUaHHSA 3
nutanb CARF ans 35 npeacraBuukiB JlepkaBHOT MOJATKOBOI CIIy)O0W YKpaiHU
[21]. ITig yac 3ax0y pO3MIISLAANKCS TIOJIOKEHHST CTaHIapTy, IIpaBuia 3BITyBaHHS,
YOpaBIIHHSA JIaHUMHU Ta MOPSIOK MbKHapogHoro oOmiHy. lle cBimuuTh mpo
ONpaLOBaHHA YKpaiHO MOXIMBOCTI BOpoBamxkeHHs: CARF, ogHak He o3Hayae
NPUETHAHHS 10 CTaHAAPTy a00 BU3HAYEHHS JaTU NEPIIOTO OOMIHY.

[TlinrotoBka 1o BrpoBamxkeHHs CARF Mae oxomioBatv y3roKeHHS
MOJATKOBOI TEPMIHOJIOTIi, BH3HAUYEHHS KOMIIETEHTHOTO OpraHy, TMOPSAKY
peecTpailii ToCTavajJbHUKIB, TpOLEAyp caMmocepTudikalii pe3u/IeHTCTBA,
BIJIMOBIATBHOCTI 32 TMTOPYILICHHS 3BITHUX 000B’S3KiB, @ TAKO BUMOT JIO 3aXHCTY U
BUKOpPUCTaHHA OTpuMaHoi iHpopmamii. Came 1mo co0l HAaKONUYEHHS JaHUX HE
3abe3rneuye JETiHI3allli: TMOJATKOBUN OpraH TMOBMHEH 3ICTaBISATH iX 13
JEeKJapalfisiMyd, BUSABIATH PHU3UKOBI PO3ODKHOCTI Ta TEpEBIPATH 11X y
BCTAHOBJICHOMY 3aKOHOM TOPSIJIKY.

Hocnimxenus y chepi mudpoBoi CHaAIIMHA TATBEPIKYIOTh, III0 BKIIOYEHHS
nM(POBUX aKTUBIB JO MPABOBUX MPOLEAYP 3aJE€KUTh BiJI HAJIEKHOI SKOCTI iX
00J1IKy, TepeBipKu Ta 3axucty [7]. biaokuyelH-Moeni crnajgkyBaHHS 1 TEXHOJIOTIT
«uu@ppoBHUX cerPiB» TaK0X 3aCBIAUYIOTH BaXIUBICTh JOCTOBIPHOTO 3B’SI3KY MIXK
aKTUBOM, MOTO BJIACHUKOM Ta BIJJOMOCTSIMH PO JIOCTYTM J0 HBoro [8; 9]. [TomioHa
BuMora € aktyanbHoro 1 st CARF: nudposi BimoMocTi mMaioTh OyTH HE JUIIE
TEXHIYHO JOCTYIHUMHU, a W IOPUAMYHO JOCTOBIPHUMHU Ta TPUAATHUMH IS
BUKOPHUCTAHHS M0JIaTKOBUMHU OpTaHAMH.

OmuuM 13 PU3HMKIB € TepexiJi KOPUCTYyBadiB JIO IOPUCIOUKINN, SKI HE
BripoBakytoTh CARF, abo 10 cepBiciB, 110 HaMararThCS YHUKHYTH CTaTyCy
3BITHOTO TMOCTa4aJibHUKA. YHACTIIOK I[bOTO YacTHHA ONepamiii  MOXe
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MEePEeMICTUTUCS Ha O(]IIOpPHI, HEPETYIbOBAaHI YU JCLEHTPaNi30BaHl MiIaThopMHu.
ToMy e(exTHBHICTH CTaHAAPTy 3aJICKHUTh BiJl IMIMPOKOI MDKHAPOAHOI YYacTi,
y3rOJIPKEHOTO BU3HAYECHHS KOJ1a 3BITHUX MOCTAYaJIbHUKIB 1 B3a€EMOJI1 TOIATKOBOTO
KOHTPOJIIO 3 (p1HAHCOBUM MOHITOPUHTOM [20].

MOXIHMBICTh TaKOro TMEpPEMIIIeHHS HE € TIACTaBOI0 JUIS BIIMOBH  BiJl
aBTOMAaTUYHOTO OOMiHY. 3a BiICYyTHOCTI 3BITHOCTI HETOOPOCOBICHUH TIJIATHUK 30epirae
MOXJTUBICTh TIPUXOBYBATH TPAHCKOPAOHHI J0xoau. BopHouac came BHKOpUCTaHHS
KPHUITOAKTUBIB HE TIOBUHHO PO3TIIAATHUCS SIK 03HaKa mpaBomnopyiieHHs. Meroro CARF
€ He OOMEKEHHsI BIIMOBITHUX TEXHOJIOTIH, a 3a0e3MeueHHs pIBHUX YMOB JJIs1 0C10, SIK1
HAJISKHO JCKIJIApYIOTh JOXOH, 1 THX, XTO HAMaraeThCs MPUXOBATH iX 3a JIOMOMOT'OI0
TPaHCKOPJIOHHOT IU(PPOBOT IHHPACTPYKTYPH.

Po3mmpenHst 3BITHOCTI BOAHOYAC MTOCUITIOE BUMOTH JI0 3aXUCTY MEPCOHATBHUX
1 ¢pinancoBux aanux. CARF 1 DAC8 nependaudarore 30MpaHHs 3HAYHOTO OOCATY
1H(popMallii MPo KOPUCTYBaUiB Ta 3A1MCHEH1 HUMH ofiepailii. BuTik Takux Bijomoctei
MO’KE€ CTAaHOBUTH 3arpo3y He JIMIE s NPUBATHOCTI, a M JJi1 MalfHOBOI Oe3neKu
BJIACHUKIB KPUIITOAKTUBIB. TOMY JlaHI MalOTh BUKOPHUCTOBYBATHCS] BUKIIOUHO JIJIS
L1IeH, nepeadaueHux MIKHAPOAHUMH YTOAAMH Ta 3aKOHOJABCTBOM, MEpeIaBaTUCS
3aXUIICHUMH KaHaIaMH1 1 OyTH JOCTYITHUMH JIMIIE YTIOBHOBaKEHUM ocodam [13; 17].

Orxe, CARF 1 DACS8 ¢dopMytoTh peryisipHuidi MeXaHI3M MOAATKOBOI
IpO30poCTi, 3a sKOro iHdopmalis 30UpPaeThCs TMOCTAYaTLHUKOM IOCIHYT,
NepelacTbcs KOMIIETEHTHOMY OpraHy Ta, 3a HasBHOCTI YMHHUX OOMIHHUX
BIJIHOCHH, HAJIXOAUTh FOPUCIUKIIT MOJATKOBOTO PE3UJICHTCTBA KOpUcTyBaua. lle
Ja€ 3MOTy TEeperTH BiJ (PparMEHTapHOTO BHUSABJICHHS MPUXOBAHUX JOXOMIIB [0
CHUCTEMHOTr0 3ICTaBJIEHHS TPAHCKOPAOHHHUX OIepaliil 13 JaHUMHU IOJATKOBOI
3BiTHOCTI. J{nms1 Ykpainu npoBamkeHHss CARF moxke cratu gieBUM 1HCTPYMEHTOM
BUSIBJICHHSI HE3aJIeKJIapOBaHUX TPAHCKOPJAOHHUX JOXOMdIB BIJ oOmepamii 13
KPHUITOAKTUBAMHU. MOro pe3yNbTaTHBHICTh 3alieKaTHME BiJl OBHOTH OXOIICHHS
3BITHUX  TOCTAYaJIbHUKIB,  JIOCTOBIPHOCTI ~ BCTAQHOBJICHHS  IOJaTKOBOTO
PE3UIIEHTCTBA, SIKOCTI OTPUMYBaHOI 1H(OpMallii, MI>KHAPOAHOI B3a€EMHOCTI Ta
CIIPOMOXHOCTI TIOJIATKOBUX OpraHiB HAJIEKHO BHKOPHUCTOBYBATH 111 JaHi.
HeoOxigHOIO yMOBOIO € TakOoX Y3TOJUKEHHS MDKHApOJHOro OOMIiHY 3
HaIlIOHAJTBHOIO MOJICJUTIO OTNOAATKyBaHHS KPHUIITOAKTHBIB, BUMOTAMH II0JI0
3aXMCTY NePCOHAIBHUX JAHUX 1 rapaHTIsIMU MIpaB MJIATHUKIB MOJATKIB.
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SECTION 4.
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COMPREHENSIVE PUBLIC-PRIVATE PARTNERSHIP
AS A NEW MODEL FOR COORDINATING
TERRITORIAL DEVELOPMENT

Public-private partnership (PPP) is currently one of the most widely used
instruments for implementing public initiatives in international practice. PPP
mechanisms are extensively applied in infrastructure, transport and logistics,
energy, environmental protection, digitalization, the agricultural and water sectors,
healthcare, the social sector, and other areas of public development. At the same
time, the potential of PPP mechanisms extends far beyond the implementation of
individual infrastructure projects.

In its narrow sense, public-private partnership represents a model for
addressing a public need through the involvement of private-sector resources, where
the private partner is motivated by the prospect of economic returns. In a broader
context, the term public-private partnership refers to a wide range of projects and
models of interaction between the public and private sectors, differing in their
institutional, sectoral, and territorial characteristics.

A PPP model is generally understood as a specific form of interaction between
the public authority and the private partner that determines the allocation of
responsibilities, risks, financing mechanisms, and the legal framework governing
the project. Each individual PPP model encompasses a unique combination of
institutional, legal, and economic characteristics, transforming every project into a
distinct implementation model while preserving the confidentiality of its contractual
arrangements.

In practice, public-private partnerships may be implemented through various
models, including BOT (Build-Operate-Transfer), BOOT (Build-Own-Operate-
Transfer), concession agreements, quasi-PPP arrangements, as well as intersectoral
and hybrid forms of cooperation. Despite the diversity of existing mechanisms, the
majority of PPP models are primarily focused on the implementation of individual,
localized projects.
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The cluster approach deserves particular attention. In general, a cluster can be
defined as a geographically and/or sectorally concentrated group of interconnected
enterprises producing complementary goods and services while maintaining legal
independence and remaining economically interdependent. However, it should be
emphasized that the cluster approach does not generate a comprehensive territorial
development effect, as it primarily focuses on the development of a single economic
sector.

In international practice, increasing attention is being paid to approaches based
on the coordination of interconnected projects within a unified territorial
development strategy. In particular, within the framework of PPP for economic
corridors and integrated regional projects, public-private partnerships are viewed
not as the implementation of a single project but as a system of interconnected
Initiatives encompassing infrastructure, energy, transport, logistics, water resources,
and social infrastructure. Similar approaches are reflected in the concepts of corridor
development and cross-border PPP, where the development of transport corridors is
accompanied by the synchronized modernization of supporting infrastructure and
institutional cooperation mechanisms. Nevertheless, the majority of existing models
remain focused primarily on cross-border, transport and logistics, or sector-specific
development and therefore do not provide a comprehensive mechanism for
coordinating intra-national territorial development.

Addressing regional disparities is one of the key priorities of public economic
policy, as it is directly associated with achieving balanced economic growth,
ensuring social stability, and promoting the efficient utilization of territorial
resources. Central Asian countries continue to experience significant disparities in
regional development, resulting from limited financial resources, infrastructure
imbalances, and the uneven distribution of investment activity. Under these
conditions, there is a growing need for new mechanisms capable of coordinating
investment processes, facilitating comprehensive territorial modernization, and
enhancing the effectiveness of regional development programmes.

This study proposes the concept of a comprehensive (programme-based)
public-private partnership (PPP) as a new model for coordinating territorial
development. Unlike traditional and cluster-based PPP models, the proposed
comprehensive PPP framework is based on the formation of a system of
interconnected projects implemented through separate agreements between public
authorities and private partners, while being integrated within a single regional
development programme aligned in terms of objectives, implementation timelines,
and expected socio-economic outcomes.
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The distinctive feature of the proposed approach lies in its ability to integrate
projects from different sectors into a unified territorial development system. Within
this framework, individual projects are regarded not as standalone investment
initiatives but as integral components of a comprehensive regional modernization
programme encompassing infrastructure, energy, transport, social infrastructure,
and industrial development. Such an approach has the potential to ensure a
systematic improvement in the region's socio-economic performance within a
relatively short period, an outcome that is difficult to achieve through conventional
investment attraction mechanisms.

Against this background, an important research objective is the development
of methodological approaches to the systematic application of PPP mechanisms for
the comprehensive modernization of individual territories through the coordination
of interconnected cross-sectoral projects implemented within a unified regional
development programme.

Given the infrastructure constraints, uneven territorial development, and
limited public financial resources characteristic of the Central Asian countries, the
application of a comprehensive approach to PPP implementation is of considerable
scientific and practical significance. The proposed concept of comprehensive
public-private partnership may serve as a methodological foundation for the design
of long-term territorial development programmes based on the coordination of
interconnected projects across multiple sectors of the economy. Future research may
focus on developing methodological frameworks for comprehensive PPP
programmes, mechanisms for cross-sectoral coordination, synchronization of
investment cycles, and approaches to evaluating the overall effectiveness of
interconnected projects.
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STRATEGIC FORESIGHT AS A TOOL FOR ENSURING
LONG-TERM COMPETITIVENESS OF MODERN
ORGANIZATIONS

INTRODUCTION

Strategic foresight has become a managerial necessity because volatile markets,
technological discontinuities, and geopolitical shocks weaken routine planning horizons
in modern organizations [1]. Corporate foresight research has already shown that future-
oriented capability is not decorative scanning, but an organizational discipline that shapes
strategic intent and resource allocation [2]. The present debate therefore concerns how
environmental scanning and scenario planning are converted into long-term
competitiveness rather than remaining isolated analytical exercises [3].

Rohrbeck [2] linked foresight maturity to superior anticipation, while Heger and
Boman [4] connected foresight routines with organizational resilience. Sardar,
Johnstone, and Liddle [5] systematized the literature and confirmed that foresight
capability 1s most effective when embedded in management processes. On this basis, the
study aims to explain how strategic foresight functions as a tool for ensuring long-term
competitiveness of modern organizations. The tasks are: to examine environmental
scanning practices, to analyze scenario planning routines, and to identify the managerial
mechanisms through which foresight supports competitive advantage [6].

This work applies a qualitative case-study design with content analysis of
organizational documents and semi-structured interviews, which allows strategic
foresight practices to be traced in their managerial context [7]. The analysis
concentrates on two organizational cases from the service and manufacturing
sectors, using a coding matrix aligned with strategic foresight, environmental
scanning, scenario planning, and long-term competitiveness [8]. Such a design is
appropriate for clarifying how foresight is operationalized through KPI and
Balanced Scorecard logic in strategic management [9].

METHODOLOGY
Table 1
Case materials, instruments, and coding focus

Element Specification Analytical use

2 organizations in service and

Case studies .
manufacturing sectors

Cross-case comparison
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Continuation of table 1

Element Specification Analytical use
Interviews 12 semi-structured interviews, Evidence chain and rival
W .
20212024 explanations
Strategy notes, KPI reports, . .
Documents gy . P Content analysis matrix
scenario memos
Strategic foresight, environmental
Coding focus scanning, scenario planning, long- Pattern matching
term competitiveness

Source: author's compilation based on the study design

C — Etri
Etot

(1

where C — convergence coefficient, E,; — convergent evidence segments across

interviews, documents, and cases, E,, — total coded evidence segments.

Table 2
SWOT analysis of strategic foresight implementation in modern
organizations
Strengths (S) Weaknesses (W)

* early environmental scanning
* scenario planning discipline
+ KPI alignment

* uneven managerial commitment
* fragmented document routines
* limited foresight literacy

Opportunities (O)

« digital foresight tools

* cross-functional learning

» resilience-oriented strategy renewal

Threats (T)

* sector-specific transferability limits
* short-term budget pressure

* volatile market signals

The coding matrix was built to trace how strategic foresight is translated into
managerial routines rather than abstract intention [2]. Twelve semi-structured
interviews were conducted across two organizational cases, and the document set
from 2021-2024 was screened through source criticism to preserve evidential
traceability [7]. The case logic followed pattern matching and rival-explanation
testing, while Table 1 organizes the instruments and analytical focus. This design is
consistent with the maturity perspective on corporate foresight and with
management-oriented reviews of resilience-building foresight [3].

The triangulation protocol compared interview statements, document
fragments, and case narratives through a convergence coefficient computed by
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formula (1). Strategic foresight, environmental scanning, scenario planning, and
long-term competitiveness were coded as linked managerial constructs, not isolated
themes. Table 2 captures the implementation strengths, constraints, opportunities,
and threats that guided scenario analysis and planning. The resulting evidence base
1s sufficient for examining how modern organizations convert foresight into
preparedness, adaptability, and decision quality in the next section.
DISCUSSION

The two cases showed that systematic strategic foresight raised preparedness,
adaptability, and decision quality, which confirms the study hypothesis. Table 2
summarizes the comparison and makes the managerial pattern visible.

Table 3
Comparative assessment of foresight-intensive and routine organizations
Indicator Foresight-intensive case Routine case
Preparedness High Moderate
Adaptability High Low
Decision quality High Moderate

Source: author's calculations from 12 interviews and 2 cases

The stronger profile was produced by repeated environmental scanning,
scenario planning, and KPI alignment, not by isolated forecasting exercises [2]. This
mechanism matches the maturity logic of corporate foresight and the resilience-
oriented reading of strategic management [4].

Compared with earlier studies, the present evidence is close to Rohrbeck's
maturity model and to the management mechanisms described by Adilova and
Muxtarov [2]. It also partially aligns with Popov and Karimov, who linked foresight
to development and long-term competitiveness in organizational settings [6]. The
four recurring mechanisms were early risk recognition, scenario-based
prioritization, cross-functional coordination, and faster strategic revision, all of
which strengthened Balanced Scorecard discipline [9].

Sector-specific transferability remains the main limitation, because the service
and manufacturing cases reacted differently to market volatility and planning
horizons. This constraint narrows direct generalization, even though the pattern is
consistent with OECD and World Economic Forum guidance on foresight capacity
under uncertainty [1]. For managers, the evidence suggests embedding foresight into
regular planning cycles before annual budgeting, while the next analytical step
should compare digital foresight tools across sectors.
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CONCLUSION

The comparison in Table 2 confirms that strategic foresight becomes
managerial value only when environmental scanning is linked to scenario planning
and KPI review inside the planning cycle. This integration turns foresight from an
episodic exercise into a decision routine that protects long-term competitiveness in
modern organizations.

A three-step sequence follows from that conclusion. First, managers should
institutionalize a foresight calendar that aligns scanning, SWOT/PESTEL strategic
analysis, and Balanced Scorecard checkpoints before budgeting. Second, they
should assign responsibility for scenario ownership to a cross-functional team that
can translate weak signals into strategic options. Third, they should connect
foresight outputs to investment prioritization, capability renewal, and risk escalation
rules, so that decisions remain consistent under uncertainty.

The study also extends the managerial explanation of strategic foresight as a
tool, because it shows how preparedness, adaptability, and decision quality are
jointly strengthened rather than improved in isolation. At the next stage, cross-sector
comparison should be combined with digital foresight tools to test whether the same
implementation sequence holds in service and manufacturing organizations. Such
work would refine the transferability of the model and sharpen its use for long-term
competitiveness.
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THE DEVELOPMENT OF CREATIVE ACTIVITY’S
STIMULATION IN THE CONTEXT OF
TRANSFORMATIONS OF ECONOMIC THINKING

The development of society, the accumulation of a sophisticated material and
technical base, the rise in the capital-labour ratio of the workplace, the post-global
state of information flows and the intensification of the movement of capital,
property and goods, the labour force lead to the priority need to identify and utilize
the deeply individual talent of the individual, which requires unconventional
organizational-managerial solutions, in particular, those involving a transition from
the replication of mass regulatory approaches to taking into account personal
inclinations and the use of means to increase interest. Thus, the content and forms
of not only technical-technological, but also socio-economic processes are changing
the requirements for social reproduction, its structure, participants, and organization.
The acquisition and flexible use of knowledge is an indispensable prerequisite for
effective labour: both complex and unique. Moreover, the reflexive nature of
changes dramatically increases the role of their subjective factor. Thus, the
formation of a set of prerequisites for changes of paradigmatic depth is manifested,
in particular, in the need to move from the familiar model of perceiving the world
and the behaviour of “economic man” to the new reality of “creative man” [1-7].
Accordingly, as social conditions of life change, the composition of labour potential
and effective directions for its activation are transformed so significantly that the
model of “economic man” demonstrates its limited validity, being replaced by
“creative man” [8, 18].

At the same time, the sophistication of destabilization technologies influences
the manipulation of mass consciousness. Resilience and criticality in perceiving
information during its flood become an important element of the cultural-
civilizational world's immunity. And psychological resilience in preserving and
developing its basic value-sense complexes closely correlates with the quality of
social ideology, in particular, attitudes toward life and death, self-respect, co-
creation, and so on. Moreover, the ecthical foundation of social relations
encompasses not only previous values (including religious-ethnic and traditional-
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hierarchical ones) but also new ones associated with a critical view of “technological
slavery”, “alienated labour”, “one-dimensional life”, and the economic imperative
of life, with a focus on the harmony of labour and the independent choice of activity
and its most important conditions. Thus, the formation of a socio-cultural
environment adequate to the tasks of security and development is a necessity for the
long-term sustainable transformation of society and the state [9-15]. Since the state
is not simply a major economic entity, but also bears responsibilities to the peoples
inhabiting it, the socio-cultural sphere becomes one of the areas of responsibilities.
It is precisely the moral core, through traditions, foundations, and customs, that
creates, organizes, and protects society and its economy. The senses of life from the
point of wiew human and cultural-civilizational worlds determine the direction,
pace, forms, and sequence of the transformation of their specific characteristics, but
themselves manifest themselves as an aspect of the value perception of the
surrounding world. Accordingly, the grounds for the demand for a postmodern logic
of interpreting the economic anthropology of multiculturalism and the cultural-
social integration of groups as aspects of equal interaction and mutual tolerance,
consisting of protecting the existence and co-evolution of diverse cultures during
their penetration, enrichment, and development on principles recognized as fair, are
objectively strengthened. And if previously culture: artistic, scientific,
organizational-managerial, and so on was created for a strictly defined circle, the
moral challenge of postglobality is a culture for all, a culture of polylogue, a culture
of contact with strangers, when anyone can unexpectedly find themselves in a
situation of contact/interaction with any, even the most bizarre, socio-cultural
counterpart, and must defend what previously seemed inalienable, natural, and
stable. Moreover, the inherent resource-methodological plurality of post-globalism
presupposes overcoming the obligatory nature and dominance of canons and cliches.
The concept of peripheral culture disappears: they are equivalent in value and have
equal rights.

The radical restructuring of multi-level connections inherent in the transition
period both open up additional opportunities to “overtake without catching up” and
generate cognitive contradiction. Maximizing the field of pro-social development
and the realization of talents objectively compels the strengthening of the state's
social functions, the development of social work, and socio-political technologies.
A sharp increase in the level of real socialization of economic sectors acts in the
same direction. The transformation of the political-economic climate can occur in a
haphazard manner, but targeted actions reflecting the logic of history in protecting
society's interests, primarily development and security, are far more effective. In
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particular, when organizing incentives to maximize creative expression, a diversity
of conditions and approaches is necessary. Regionalism and isolationism are integral
features of post-globalism. Accordingly, reliance on individual and regional
differences is an objective requirement for the development of both the individual
and the cultural-civilizational world. Attempts to impose demands for
“standardization” and “uniformity” are trends in misanthropy, attempting to impose
the worst of the old stereotypes. The totalitarian nature of state propaganda poses a
growing, obvious threat to the state and trends of society's development and security.
At the same time, under the influence of both the cultivation of post-globalism and
the increasing diversity of foundations for sustainability, regionalization trends are
naturally intensifying [16-28]. So, systemic stimulation of creative activity is
aligned with general global transformations [29-38]. Accordingly, economic
processes are increasingly perceived in terms of achieving socioeconomic results,
and the understanding of events and processes is freed from the narrow confines of
immediate utilitarianism and pragmatism. Development and security strategies are
increasingly leveraging value-based incentives [39-57]. Building a model for
incentive formation allows us to distinguish between direct and indirect elements.
The exhaustion of direct levers and the transition to trends toward the formation of
a smart society necessitates a more active use of indirect ones. The system of
incentives’ realizing in economic practice (internal incentives) should be
distinguished from the complex of incentive formation. This system encompasses
the distribution and reproduction subsystems, as well as stimulating the more
complete development of each individual's capabilities and increasing interest in
achieving greater impact. Improving the lives of the lower strata of the population
and reducing bureaucratic burdens in production, government, and administration
are essential for creating a economic environment’s motivating and the overall
democratization of society as decisive factors in changing all society’s relations, not
just labour. Increasing management effectiveness requires prioritizing the specifics
of post-global conditions, particularly, regionalism and the prioritization of self-
reliance in endogenous development [58-64].

The re-actualization of the issues of defining the cornerstones and
disseminating recommendations in the field of modernization of economic thinking,
the rise of economic culture is based on the peculiarities of the cardinal changes that
have approached not only Ukraine, but also the whole world. In particular, signs of
paradigmatic transformations of both economic science and business practice are
spreading, affecting the conditions of “the new economy” and the electronic market,
network systems of economic information, the organization of the activities of the
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Cognitariat, the need for elements of meritocracy, the possibilities of Precariat
actions in the so-called “smart society”, etc. Not only Ukraine, but the whole world
is once again acutely experiencing a turning point, when the former familiar model
of success has been exhausted and the prospects of each person and the world as a
whole are being redefined. Representatives of various political forces and public
movements are looking for their own options for answering the demands of the time.
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Kpoxa Oaexkcanap BikropoBuu
3100yBay BHUIOI OCBITH I'yMaHITapHO-TIEJAroriqyHoro (paKymnbTeTy
Hayionanvnuii ynisepcumem biopecypcis i npupodokopucmysauns Ykpainu, Ykpaina

Kyo6iubkmii Cepriii OseroBuya
KaHJI. IeJ. HayK, mpodecop,
3aBiayBay Kadeapu yrnpaBiiHHS Ta OCBITHIX TEXHOJOT1H
Hayionanvuuii ynieepcumem 6oiopecypcie i npupoookopucmysants Yxpainu, Yrpaina

CYYACHI METOAUA TA IHCTPYMEHTH
BAOCKOHAJIEHHA CUCTEMMU YIIPABJIIHHSA
IHEPCOHAJIOM B YMOBAX KPU3U

AKTHBHE BIPOBAKEHHS LU(PPOBUX TEXHOJOTIA crpuse TpaHchopmarlii
TPaIULIMHUX T1X0/IIB 10 KaJpOBOi poOOTH, 3a0€31euy€e ONepaTUBHICTh MPUUHSITTS
YIPABIIHCHKUX PIIICHb Ta CTBOPIOE MEPEIYMOBH JUIsl MIABUIICHHS aJallTUBHOCTI
MIJNPUEMCTBA J0 3MIH 30BHIIIHBOrO cepenoBuina. OcoOJMBOI aKTyadbHOCTI
nupoBizailiss HaOyBa€ B yMOBaxX KPHU30BUX SIBUII, KOJIM OpraHizaiii 3MyIIeHI
IIBUJIKO pearyBaTd Ha HOBI BUKJIMKHM Ta 3a0e3leuyBaTu Oe3nepepBHICTH Oi3HEC-
nporiecis [3; 8; 14].

Ha gymxy M. I[kpoGoT, cydacHi TEXHOJIOTIl YIpaBIiHHA MNEPCOHAIOM
OXOIUTIOIOTh IMUPOKUN CHEKTp MHUGPPOBUX I1HCTPYMEHTIB, sIKi 3a0€3MedyIOTh
aBTOMATH3allll0 KaJPOBUX TMPOIECIB, YIOCKOHAJICHHS CHUCTEMHU KOMYHIKAIIIH,
MIJBUIICHHST €()EKTUBHOCTI J000py NEepcoHalTy Ta MIATPUMKY MpodeciiiHOro
PO3BUTKY TpaIliBHUKIB. Bukopucranus iH(QOpMaIiiHUX TEXHOJOTIH JT03BOJISE
3HAYHO CKOPOTHTH YacCOBI BUTPATH HAa BUKOHAHHS PYTUHHUX KaJpPOBUX OIEpaIlii,
M1JBUIIIUTH TOYHICTH 00pOOKHM 1H(pOpMaIIii Ta 3a0€3MeYNTH CBOEYACHE OTPUMAHHSI
aHAMITUYHUX JAHUX ISl yXBaJCHHS YIPABIIHCHKUX pillieHsb [ 14].

OnauM 13 HaMBaXJMBIMMX HAmpsMiB 1UdPoBOi TpaHchoOpMaIlii CHUCTEMH
yOpaBIiHHSA MepcoHasioM € aproMartuzamis HR-mpoueciB.  ABTomaruzanis
nependayae BUKOPUCTAHHS CIICIIaII30BaHUX MPOTPAMHUX MPOIYKTIB JIJIsi BEICHHS
KaJIpOBOro O0O0JIIKY, YNpaBIIHHS JOKYMEHTAIl€l0, MJIaHyBaHHA po00Yoro yacy,
OIIIHIOBaHHS PE3yJIbTATUBHOCTI MPAI[IBHUKIB Ta KOHTPOJIIO BUKOHAHHS KaJAPOBUX
npouenyp. 3aBASKA LbOMY KEPIBHUUTBO MIANPUEMCTBA OTPUMYE MOKIIMBICTb
OIlepaTHUBHO pearyBaTH Ha 3MIHU KaJIpOBOi CUTYallii Ta yXBaJIiOBaTH OOIPYHTOBaHi
YIPaBIHCHKI piteHHs [2; 6; 7].

BaxxnuBe Miciie y CTpyKTypi Cy4acHOTO KaJpOBOTO MEHEIKMEHTY 3aiiMaloTh
iH(popMaliliHil cucteMu ynpasiiHHsA nepcoHanoM (Human Resource Information
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Systems — HRIS). Taki cuctemu 3a0e3neuyyroTh IEHTpaji3oBaHEe 30epiraHHs
iHpopMarii  mpo  MpaliBHUKIB, aBTOMAaTU3yIOTh  IPOIECH  KaJpOBOTO
aMIHICTpyBaHHs, ()OPMYyBaHHs 3BITHOCTI Ta MOHITOPHUHTY KaJpOBUX MOKA3HHUKIB.
Buxopuctanas HRIS cnpuse miaBuieHHIO MPO30pOCTi KaJApPOBOi MISIBHOCTI Ta
3a0esneuye iHQopMmaliiiHy TIATPUMKY  peanizamii  KaApoBOi  MOJITHKHU
1IPUEMCTRBA.

CyTTeBUM HampsiMoM 1udpOBi3allii € BIOPOBAIKEHHS EIECKTPOHHOTO
JOKYMEHTO00ITY y KaapoBiii poborti. [lepexin Bim mamepoBUX IJOKYMEHTIB [0
CJIEKTPOHHUX (POPM B3AEMOJIIT CIpHUSE CKOPOUYCHHIO aIMIHICTPAaTUBHHUX BHUTpaT,
IPUCKOPIOE TPOLIECH MOTO/DKEHHS KaJpOBUX pIlIEHb Ta IMIJBULIYE pPIBEHb
KOHTPOJIIO 3a BHMKOHAHHSAM YHPaBIIHCBKUX mpouenyp. OcoOnuBoi Baru
€JIEKTPOHHUN JOKYMEHTOOOIr Ha0yBa€ B yMOBaxX AMCTaHIIHHOI abo0 3MimIaHoi
oprasizamii mpami, sKa cTajla HOLIMPEHUM SBUIIEM 1]l BIUIMBOM KPHU30BUX
MPOLIECIB Ta BOEHHUX BUKIIUKIB.

OxkpeMoi yBaru 3aciayroByrOTh IU(POBI IHCTPYMEHTH J1000PY Ta OILIIHIOBAHHS
nepconany. CydacHi NiANPUEMCTBA eIl aKTUBHIIIE BUKOPUCTOBYIOTh OHJIANH-
m1aTGopMH IS MOIIYKY KaHIMJATiB, aBTOMaTU30BaHI CUCTEMU BIIOOPY pe3toMe,
1 poBi TecTH MpodeciitHUX KOMIIETEHTHOCTEH Ta MporpamMHi 3aco0M OIIHFOBaHHS
PEe3yIbTATUBHOCTI MpalliBHUKIB. BUKOpUCTaHHS TakuxX 1HCTPYMEHTIB 3abe3nedye
MIJBUILIEHHA 00'€KTUBHOCTI KaJpOBHMX pIllIEHb Ta CKOPOYEHHS BHUTpAT 4Yacy Ha
PEKPYTHHTOBI MPOIIETYPH.

VY cyuacHiii paKTHUIll yIPaBIIiHHS IEPCOHAIOM BaXJIMBOTO 3HAYCHHS HaOyBae
HR-anamituka, sxka nepen0ayae BUKOPHCTaHHS METOJIB aHali3y JaHUX IS
OILIIHIOBAHHS KaJPOBHX TMPOIIECIB Ta MPOTHO3YBaHHS iX PO3BUTKY. 3aCTOCYBAHHS
HR-ananmitTuku Hagae MOXKJIMBICT, BHU3HA4YaTH TEHJICHIT TUIMHHOCTI KaJpiB,
OI[IHIOBAaTH €()EeKTUBHICTh MPOrpaM MOTHBAIIl1, MPOTHO3YBATHU MOTPEOyY B MepCcoHaTI
Ta CBOEYACHO BUSBISITH KAAPOBI PU3UKHU. 3aBISKHU I[bOMY MiABUIIYETHCS SIKICTh
YOPaBIIHCBKUX pIllIeHb Ta 3a0e3nedyerbcs Oulbll e()EeKTUBHE BUKOPUCTAHHS
JIIOJICHKOTO KariTany mianpuemcTsa [2; 18].

He menm BaxinmBuM HampsiMmoM IudpoBoi TpaHchopmarlii € BUKOPUCTaAHHS
nupoBux MmiIatGop™m sl HaBYaHHS Ta PO3BUTKY MpaliBHUKIB. OHIIAWH-KypCH,
BeOlHApH, CUCTEMH IUCTAHLIMHOTO HABYaHHS Ta KOPIOPATUBHI OCBITHI MIaTHOpMHU
CTBOPIOIOTh YMOBH JJis Oe3mepepBHOr0 MpodeciitHoro po3BUTKY MEpCOHATY, IO
O0COOJIMBO BAXKJIIMBO B YMOBaX NIBUAKUX TEXHOJIOTIYHMX 3MiH Ta HEOOXI1THOCTI
MOCTITHOTO OHOBJIEHHSI MPOQECiiHUX KOMIETEeHTHOCTe. Takli 1HCTpYMEHTH
3a0e3neuyloTh JOCTYIHICTb HaBYaHHS HE3aJeXHO BIJ Micls MepeOyBaHHs
MpaIriBHUKa Ta CHPUSIOTH (OPMYBAHHIO AJANTUBHOTO KaJpPOBOTO TMOTEHINATY
M1AIPUEMCTBA.
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Takum uywmHOM, nHQpOBiI3allig KAAPOBUX MPOIECIB BUCTYMAE OIHUM 13
HAWOUTBII TEPCHEKTUBHUX HAIPSIMIB yJIOCKOHAJIEHHS CHCTEMHU YMPaBIIHHS
NepCOHAJIOM B yMOBax Kpu3W. Bukopuctanns cydacHux HR-texHomorii
3a0e3neuye NiJBUIIECHHS ONEPAaTUBHOCTI YIPABIIIHHS, CIPUSE PO3BUTKY KaJIpPOBOIO

MOTEHITIATy, 3MIITHEHHIO KaJpOBOi CTIMKOCTI Ta (OpMy€e T0AATKOBI MOXKIHMBOCTI

JJIA 3a0e3neueHHs KOHKypeHTOCHpOMO)KHOCTi Hi,ZIHpI/ICMCTBa B YMOBax
HECTaO1TPHOTO 30BHIIITHHOTO CEPEOBUIIIA.
Tabauysa 1
Cy4acHi ungpoBi TexHO0JIOTII yIPaBJIiHHS NEPCOHAJIOM MiINPHEMCTBA
. Coepa OuikyBaHui
TexHosoris (bep IlepeBaru y
3aCTOCYBaAHHSA pe3yJbTaT
. . eHTpaiizauisa kaapopux |[ligBurieHHs
Kanposuii 00111k, LenTp 1 pr FABHIL )
. ITAHUX, OTNICPATUBHICTh e eKTUBHOCTI
HRIS-cuctemu (Humanjynpasninus .
) 00poOku iH(hopMaIii, KaJIPOBOTO
Resource Information  [mepconanom, . .
BHUKCHHS QJIMIHICTPYBaHHS Ta
Systems) dbopmyBaHHS .. . .
: : AIMIHICTPATUBHOT'O SIKOCTi YIIPaBIIHCHKUX
3BITHOCTI .
HABAHTAXKCHHS pillicHb

ATS-cuctemu
(Applicant Tracking
Systems)

[Tomryx, BigOip Ta
[PEKPYTHUHT
MepCOHATY

|ABTOMATH3AIlis J000PY
KaH/IMIaTiB, CKOPOYCHHS
Jacy HaiMy, TiABUIICHHS
SIKOCTI B1IOOPY

dopmyBaHHS IKICHOTO
KaJPOBOTO CKJIaLy
M1ITPUEMCTBA

AHaJi3 KaJpOBHUX
[MOKA3HUKIB Ta

OOTpyHTOBaHICTh

OnTumizalis KaJpoBoi
[TOJIITUKH Ta

KkBasTipikaii Ta

[ 'HydKiCTh HaBUAHHS,

. YIIPaBIIHCHKUX PIIIEHb,  [[1JBUICHHS
HR-anamruka [IPOrHO3YBaHHS .
oTDe6 CBOEYACHE BUSIBIICHHS PE3yIbTaTUBHOCTI
pedy . KaJIpOBUX PU3UKIB YIIPABITIHHS
repcoHanl
[EPCOHATIOM
OdopmneHus
. CkopoYeHHS BUTpAT 4acy |_.
. KaJIpOBO1 .. [li1BUIIEHHS
EnextponHuit Ta pecypciB, M1IBUIICHHS )
. MOKyMeHTaIli Ta OTIEPaTUBHOCTI
TOKyMEHTOOOIT .. KOHTPOJTIO 32
BHYTPIIIHIX . KaJIpOBUX MPOLENYP
. TOKYMEHTO00IrOM
[IPOLIECIB
[ [inBHUIIICHHS

DopMyBaHHS Cy4yaCHUX

Omnunaiin-naByanHs (E- deciitnmii TOCTYIHICTb OCBITHIX rpodeciiiHux
) npodeciiHuit . . .
learning) P [pecypciB, 0€3MepepBHICTh [KOMIETEHTHOCTEH
03BUTOK .
P . . podeciiiHOro po3BUTKY  [epcoHaty
MpaIliBHUKIB
30epiranHs Ta )
. . .. YlocTynHicTh faHuX y 3abe3neyeHHs
XMapHi cepBicu 00poOKa KaIpoBoOi : .
. . [PEKUMI peasIbHOTo Yacy, [0e3nepepBHOCTI
yIpaBIiHHS iHpopMarii, . . . .
™ [11ITPYMKa B1JANIEHOT KaJIpOBHX MPOIIECIB B
[IepCOHAIOM UCTaHIIIiHA
. [po6oTH YMOBax KpH3u
B3a€MOZ1S
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Ilpooosocenns mabn. 1

'Workspace To1o)

. Coepa OuikyBaHui
TexHoJiorist bep IlepeBaru Y
3aCTOCYBAHHS pe3yjabTart
[Tmatdopmu ) . . SMILHEHHS
(P p' Koopaunariis [[IBuaKicTh OOMIHY e e
BHYTPIIITHIX ; ) ) opraHizariinHoi
. [po6oTH iHpOpMaLi€ro, mITpUMKa i
KOMYHIKaI[ii ) ) . 3rypTOBaHOCTI Ta
) [paIiBHUKIB Ta KOMaHIHOI POOOTH, )
(Microsoft Teams, . ; 1 IBUIICHHS
KOPIIOpaTUBHA [T ABUILIEHHS DIBHS )
Slack, Google PTIOP . R P e(hEeKTUBHOCTI
B3acMO1st KOMYHIKaIii

B3a€MO/I11 IEpCOHATY

CucreMu OL[IHIOBAHHS

MOHITOPHHT

O0'€KTUBHICTD

[TigBuILICHHS

[Pe3yIbTaTUBHOCTI ITOCSITHEHHS IIIJIEH  [OIIIHFOBAHHS, MIATPUMKA  [IPOIYKTUBHOCTI TIparti
[epcoHay Ta OL[IHIOBAHHS [PO3BHUTKY MpAIiBHUKIB,  [Ta €()eKTUBHOCTI
(Performance e(heKTUBHOCTI BUSIBIICHHS TIOTPEO y BUKOPHUCTAHHS
Management Systems) [parii HaBYaHHI ITIO/ICEKOTO KaIliTary

IDicepeno: yzaeanvneno asmopom Ha ocnosi [16; 17]

Hani tabmumi 1 cBiguare, MmO HUQPPOBI TEXHOJIOTIi MOCTYIOBO CTAIOTh

HEBIJI’€EMHOIO CKJIAJJOBOK0 Cy4YaCHOI CHUCTEMHU YIPABIIHHS NEpPCOHAIOM. Ix
BUKOPUCTAHHSI 3a0e3redye aBTOMAaTH3alll0 KaJpOBHUX IMPOLECIB, II1JBUILCHHS
OTEPAaTUBHOCTI MPUUHSTTS YNPABIIHCHKUX PIllleHb, PO3BUTOK MpodeciiHUX
KOMITIETEHTHOCTEW MpaIliBHUKIB Ta 3MIITHEHHS KaJIpOBOi CTIMKOCTI MiJIIPUEMCTBA.
Oco6nuBoro 3nadeHHs nudposi HR-rexHosorii HabyBaroTh B yMOBax Kpu3H, KOJIU
BUHUKAE€ HEOOXIAHICTh IMIBHJAKOI ajanTarlii oprasizaiii 10 3MiH 30BHIIIIHHOTO
CepeloBHUILA, ONTUMI3ALlll BUKOPUCTAaHHS TPYAOBHX pECypciB Ta 3a0e3MeYeHHs
0e3MmepepBHOCTI  AISIBHOCTI  mignpueMcTBa.  BomHouac — eEeKTHUBHICTH
BIIPOBA/KEHHS IUGPOBUX IHCTPYMEHTIB 3HAUHOIO MIPOIO 3aJICKHUTh BiJl PIBHS
1ITOTOBJICHOCTI TIEPCOHAITY JI0 pOOOTH B ITU(POBOMY CEPEIOBHIIII, IO 3YMOBITIOE
HEOOXIAHICTh PO3BUTKY MNpOQeciiHUX KOMIIETEHTHOCTEW TMpallBHUKIB Ta
(dopMyBaHHS CydyaCHUX HAaBUYOK YIPABIIHHS JIOICEKUMU PECYPCaMH.

[licnsa aHamizy MoOXJIMBOCTEH LU(POBUX TEXHOJOTIH Yy cdepl ympaBiaiHHS
MEPCOHAIIOM 3aKOHOMIPDHUM € 3BEPHEHHS [0 MUTAaHHS PO3BUTKY JIOJCHKOTO
MOTEHITaNy mianpuemMcTBa. He3Baxaroun Ha cTpiMke nomupeHHs: cydacHnx HR-
TEXHOJIOT1, came TmpodeciiiHi
BU3HAYAJIbHUM YMHHUKOM €(EeKTUBHOCTI (PYHKIIOHYBaHHS opraxizauii. Lludposi
IHCTPYMEHTH 3/IaTHI MiABUULYBATH PE3yIbTATUBHICTh KaJpOBUX MIPOLIECIB, TPOTE iX

MpakTUYHA I[IHHICTh 3HAYHOI MIPOIO0 3aJICKUTh BiJ PIBHSA IMIATOTOBICHOCTI

KOMITETEHTHOCTI TIPAIiBHUKIB 3aJIMIIAIOTHCS

MEPCOHAITY 10 BUKOPUCTAHHS HOBUX TE€XHOJIOT1H, 3JaTHOCTI aanTyBaTUCs 0 3MiH
Ta TMOCTIMHO BIIOCKOHAIIOBATH BJIACHI MPOQECIHHI SKOCTI.
VY cyuacHHX yMOBax rocrojaproBaHHs BCE OUIBIIOTO MOIIUPEHHS HaOyBae

KOMIIETEHTHICHUN TMiJIX1A A0 YHOPaBIiHHSA T[EPCOHAIOM, SKHM nependaydae
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OpI€HTAIIIIO HE JUIIIE HAa (opMalIbHI XapaKTepPUCTUKH MpalliBHUKA, a HAacamIepe Ha
CYKYIIHICTh MOr0 3HaHb, YMiHb, HABUYOK, OCOOMCTICHMX SIKOCTEH Ta 37aTHICTh
e()eKTUBHO BHUKOHYBaTH MpodeciitHi 00oB's3ku. Takuil miaxin 3ade3neuye OUIBII
TICHUH 3B'A30K MK KaJpOBOIO MOJITHKOIO MAMPHEMCTBA Ta HOrO CTpaTEriuHUMU
UTSIMH, CIIPUSE MIABUILEHHIO KOHKYPEHTOCTIPOMOKHOCTI OpraHi3ailii Ta CTBOPIOE
YMOBH JJI4 i CTajoro po3BuTKy [1; 5].

Ha nymxy 1. I'ypebkoi ta C. ['epuaHiBCbKOI, CUCTEMa YTIPaBIIHHS MEPCOHATIOM
BHUCTYIIA€ OIHUM 13 BU3HAYAILHUX YUHHHKIB 320€3MeYEHHS KOHKYPEHTOCIPOMOKHOCTI
MiIPHUEMCTBA, OCKUTBKH caMe JIFOICHKI pecypcu (OpMyIOTh OCHOBY JIJIS peastizaii
BUPOOHMYMX, IHHOBALIMHUX Ta YHpPaBMHCHKUX mporeciB [1]. 3a Takux ymoB
PO3BUTOK TPOPECciiHUX KOMIIETEHTHOCTEH MpaIliBHUKIB HA0yBa€ CTPATEriyHOTO
3HAQYCHHS, a IHBECTHUIN Yy JIIOJACHKUN KamiTal pO3IJISJaloThCsl SK BaXKJIUBUN
IHCTPpYMEHT 3a0€e3MeueHHs JOBIOCTPOKOBUX KOHKYPEHTHHX TIEpeBar.

Oco0suBO1 aKTYalbHOCTI MMUTAHHS PO3BUTKY KOMIIETEHTHOCTEH HAOyBalOTh B
YMOBaxX KpU30BHUX SIBUII] Ta HECTAOLIBHOCTI 30BHIIIHBOTO CEPEAOBHUIIA. 3POCTAHHS
pPIBHS HEBU3HAYEHOCTi, MPUCKOPEHHS TEXHOJIOTIYHMX 3MIH 1 HEOOXIJHICTh
IIBUKOIO pearyBaHHS Ha HOB1 BHKJIMKHU MOTPeOYIOTHh BiJl MPaliBHUKIB HE JIMIIE
BHUCOKOIO PiBHS MpodeciifiHOi MAroTOBKM, a U CcHOPMOBAHOCTI KOMIUIEKCY
yHIBEpCaIbHUX HABUYOK, 5IKI 3a0e3meuyioTh €(EeKTHUBHY ajanTailiio 10 3MiH. Y
bOMY KOHTEKCTI Ba)KJIMBOTIO 3HadeHHs HaOyBawoTh Tak 3BaHi soft skills, ski
BKJTFOUYAIOTh KOMYHIKAIlIMHI 3/1I0HOCTI, KpUTUYHE MHUCJICHHS, 3/IaTHICTh IIPaIffOBaTH
B KOMaH/I1, JIIIEPCHKI SIKOCT1, EMOIIITHY CTIMKICTh Ta HABUYKU YIIPABIIHHS 4aCOM.

M. Mopo3oBa Harosoinye, 1mo po3BuTok soft skills crpusie minBuieHHIO
npogdeciiHol MOOUTBHOCTI MPALIBHUKIB, IXHIN 3AaTHOCTI €()EKTUBHO B3a€MOJIATHU 3
KOJIETaMU Ta IIpUiiMaT OOTPYHTOBAHI1 pillieHHS B yMOBaxX HeBu3HaueHocTi [10]. s
Cy4acHOTO MiANPUEMCTBA TaKli HABUYKH CTAlOTh HE MEHIN Ba)JIUBUMH, HIK
npodeciiiHi 3HaHHS, OCKUJIBKA CaMe€ BOHHM 3a0€3MeuylOTh THYYKICTh MOBEHAIHKH
MPaIiBHUKIB 1 TO3BOJISIOTH MIBU/IIIE aaNTyBaTUCS 10 3MiH PUHKOBOT'O CEPEIOBHIIIA.

Tabnuys 2
OcHOBHiI KOMIIETEHTHOCTI NpaniBHUKIB, HEOOXIIHI 111 e)eKTUBHOI
AiSVIBHOCTI B YMOBaxX KPU3H

3HayeHHs QA AiAJIbHOCTI . .
] . ] . OuikyBaHuii
Komnereurnicts| 3micT komnerentHocti NiANMPUEMCTBA B YMOBaX
pe3yJbTart
Kpu3u
CyKyIHICTh CTieliaTbHUX . [TinBUIICHHS
.. 3a0e3meueHHs HaJeKHOI .
. 3HAaHb, YMiHb 1 HABHUOK, ) [TPOTYKTHBHOCTI
[Ipodeciiina ) SIKOCT1 BUKOHAHHS X .
) HEOOXITHUX JUIS ) ) Mpaili Ta SKOCT1
KOMIIETEHTHICTD . BUPOOHUYHX 1 YIIPABITIHCHKUX ;
BUKOHAHHS TTPOdeciiHuX [PE3yJIbTATIB
. 3aBJaHb ) )
00O0B'sI3KIB TISUTEHOCTI
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IIpooosorcenns maobn.

2

3HaYeHHSs 1JIs1 NiVIBHOCTI . .
. . . . OuikyBaHuii
KomnerenTHicTh | 3MicT KOMIETEHTHOCTI | MiANPHEMCTBA B yMOBax
pe3yJbTart
Kpu3n
3MaTHICTh IIBUAKO Cripusie orepaTuBHOMY [TigBUIIICHHS
. earyBaTd Ha 3MiHU [IPUCTOCYBAHHIO JI0 HOBUX CHYYKOCTI Ta
ATalITHBHICTH P ry P Y . yu .
BOBHILIHBOTO Ta [YMOB (DYHKIIIOHYBaHHS CTiIKOCTI
BHYTPILIHBOTO CePeIOBULIAIITIITPUEMCTBA opranizarii
. [loxpameHHs
3natHicTh eEeKTUBHO .
: ... |pHYTpimmix
o OOMiHIOBaTHCA 3abe3nedye KOOpAUHALIIO il .
KomyHnikamiitna |. . . KOMYHIKaIi Ta
. iHpopMariero Ta | maTpUMye€e ePeKTHBHY
KOMITETEHTHICTb . . 3MEHILICHHS
B3a€EMOJIISTH 3 IHIIUMU  [KOMaHJIHY pPOOOTY .
. KOH(IIIKTHUX
[paliBHUKaMHU "
CUTYaIIii
31aTHICTh [TigBUIIICHHS
3a0e3neuye eeKTUBHE .
BUKOPHCTOBYBATH e(eKTUBHOCTI
[{udposa i BUKOPUCTAHHS CY4aCHUX
. 1 (pPOBI TEXHOJIOTIT Ta oy [poOOTH B
KOMITETEHTHICTD |. o HR-TexHoori# Ta nudpoBux
iH(hOopMalliliHI CUCTEMH Y — 11 (poBOMY
o eu 7 jmnardopm .
podeciiiniil AiSTBHOCTI P CepeOBHIILI
. ) . [[inBUIICHHS
3naTHICTh aHanmizyBatd  |Jla€ MOKJIMBICTh €PEKTUBHO .
Kputnune . . . . SIKOCT1
iH(OpMAIlifO Ta IPUIMATH [TISITH B YMOBaX .
MU CIICHHS .. . YIIPaBIIHCHKHUX
OOTpYHTOBaHI pillleHHs]  [HEBHU3HAYEHOCTI Ta PUHKY :
pIIIICHD
Cripusie miITpUMaHHIO
. . .. . SHIKEHHS
- 3naTHICTD 30epiratu e(eKTUBHOCTI JiSIIbHOCTI B
Emoriitna . . HETATUBHOTO
o . [pale3JaTHICTh Y [yMOBax IiJJBUILEHOTO
CTIMKICTD . . BIUTMBY CTPECOBUX
CTPECOBUX CHUTYAIlisIX MCUXOJIOTIYHOTO .
(baxTopiB
HAaBAaHTAKCHHS
HaBuuku 31aTHICTh MpalloBaTH B |3a0e3mneuye y3rokeHicTs Aii |[[li1BuIeHHs
KOMaHIHO1 KOJIEKTHBI Ta JOCATaTH  [IPALliBHUKIB Ta €()eKTUBHICTh [BrypTOBAHOCTI
poboTn CITUTEHUX PE3yJIbTaTiB CIUTBHOT JiSUTEHOCTI KOJIEKTUBY
. . [BnatHicTh edeKTHBHO Cripusie parioHaIbHOMY 3pocTaHHs
Camoopranizaris . . .
. [1aHyBaTH BJIAcHY BUKOPHUCTaHHIO POOOYOro yacy [iHANUBIyalbHOT
Ta YIpaBIiHHS ) : . . .
TiSUTEHICTH Ta Ta I IBUIICHHIO OCOOMUCTOI  [TPOAYKTUBHOCTI
qacoM ) . X
PO3TIOMIISTH PeECypcH [Pe3yIbTaTUBHOCTI mparti
31aTHICTE OpraHi30ByBaTH .
. . 'p VB 3abe3mneuye eheKTUBHE [TiBUIIICHHS
. TiSTBHICTD THIITAX . . .
Ulinepcbka . . YIpaBIiHHS 3MIHAMU Ta e(eKTUBHOCTI
. MPAITiIBHUKIB Ta ) .
KOMIIETEHTHICTh . [ ITPUMKY KOJIEKTHBY B yIIpaBIIiHHS
CIIPSIMOBYBATH iX Ha .
. . [KpH30BUX CHUTYyAIlisIX [epPCOHATIOM
TOCSTHEHHS CIIUTbHUX IIUIeH
. CTBOPIOE YMOBH JIJIA [Tocuenns
31aTHICTh TeHepyBaTH Ta . . .,
o . .. .. [DPO3BHUTKY IiIIPUEMCTBA Ta  [IHHOBAI[IITHOTO
[HHOBAIIfHICT  [BIPOBAKYBATH HOBI 111 | . . .
. [11IBUILEHHS HOTO MOTEHIIaTy
Ta pilIeHHs . o
KOHKYpPEHTOCIIPOMOXKHOCTI  |opraHi3arii

Icepeno: yzacanoneno asmopom Ha ocnosi [9; 13, 15]
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Hani Tabnuii 2 cBiguaTh, M0 B YMOBaX KPHU30BHUX SBHIL Ta HECTAOUIBHOCTI
30BHIIIHBOTO CEpeNoBHUINa €(EKTUBHICTh AISUIBHOCTI MiJMPHEMCTBA 3HAYHOIO
MIpOI0 3aJIeXUTh BiA PiBHA chopMOBaHOCTI TpodeciiHUX Ta OCOOMCTICHUX
KOMIETEHTHOCTeH TpariBHUKIB. [lopsa 13  TpaaumiiinHumu  npodeciitHuMu
3HAHHSAMH BC€ OUIBIIOTO 3HAYCHHS HAOYBalOTh aJaNTHBHICTh, LH(pOBa
IPAMOTHICTh, KOMYHIKAIIiHI HaBUYKH, KPUTUYHE MHUCJEHHS Ta eMOlliiHa
cTifikicTh. CaMe 3a3Ha4eHl KOMIIETCHTHOCTI 3a0€3IeUyI0Th 3aTHICTh MEPCOHATY
MIBUKO pearyBaTd Ha 3MiHHM, €()EKTHBHO BHKOPHUCTOBYBATH CyYacHi IHU(POBI
TEXHOJIOT1] Ta MATPUMYBATH HAJICKHUN PIBEHb PE3YJIBTATUBHOCTI Mpalli B yMOBax
HEBU3HAYEHOCTI. Y 3BSI3Ky 3 IIMM Cy4YacHa CHCTEMa YMPaBIiHHS MEPCOHAIOM
NOBUHHA OYTH OpI€EHTOBaHA HE JIMILIE Ha 3a0e3MeYeHHs] MIANPUEMCTBA TPYIOBUMHU
pecypcami, a il Ha CTBOPEHHsI YMOB Uil O€3MepEpBHOTO NMPO(PECIHOIO pO3BUTKY
IpaliBHUKIB, (JOPMYBaHHS iX KOHKYPEHTHHUX Ie€peBar Ta 3MILHEHHS KaJpOBOTO
MOTEHI[laTy OpraHizaii.

Boanoyac po3BUTOK KOMIETEHTHOCTEH IMEpPCOHATy HE MOXKE 3a0e3NeduTH
MOBHOIO MIpPOIO €(QEKTUBHICTh MJISJIBHOCTI MIANPHEMCTBA 0€3 BUKOPHCTAHHS
CyYaCHHX MEXaHI3MIB MOTHMBalli Ta 3aJly4y€HHs MpPALIBHUKIB [0 peani3amii
CTpaTeriuHux wLiael opraxizamii. ToMy Ba)xJIMBUM HampsIMOM YJIOCKOHAJIEHHS
CUCTEMH YIIPaBJIIHHS NEPCOHAJIOM B YMOBaxX KpH3U € BIPOBAPKEHHS CY4YaCHUX
MIIXO0MIB 10 MOTHBAIIll MMEPCOHANTY, K1 CIPUSIOTH MiABUIIECHHIO MPOIYKTUBHOCTI
mpaiii, 3MIIHEHHIO JOSUIBHOCTI TIpalliBHUKIB Ta 3a0€3MEeUeHHI0 CTaOUIBHOCTI
KaJpOBOT0 CKJIaAy MiANPUEMCTBA.

TakuM 4YMHOM, MPOBEACHUI aHall3 Cy4aCHUX METOJIB Ta 1HCTPYMEHTIB
YAOCKOHAJIGHHSI CHCTEMHU YMPAaBIiHHS MEPCOHATIOM 3acBiAUMB, IO B yMOBAax
KPHU30BHX SIBUII] OCOOJIMBOTO 3HAUYCHHS Ha0yBa€ KOMIUIEKCHE MO€eTHAHHS TU(PPOBUX
TEXHOJIOT1M, KOMIIETEHTHICHOTO MIJXOdy, CYYaCHHX MEXaHi3MIB MOTHBAIlli Ta
IHCTPYMEHTIB PO3BHUTKY JIOJICBKOTO KamiTany. BcranoBieHo, 1o 1udpoBizaiis
KaJIpOBUX IPOIIECIB CIPHUSE MIABUIIECHHIO OMIEPATUBHOCTI YIPABIIHCHKUX PIIICHB,
3a0e3nevyye aBTOMAaTU3AaIlI0 KaJApOBOrO aMIHICTPYBaHHS Ta CTBOPIOE YMOBHU JIJIst
O1s1b1I €()eKTUBHOTO BUKOPUCTAHHS TPYJIOBOTO MOTEHIIAY MIANPUEMCTBA.

JlocTiKkeHHsT TaKOXK MOKAa3ajo, 0 BaXKIMBOIO NEPEIyMOBOIO 3a0e3MeYCHHS
e(EeKTUBHOCTI CUCTEMH YIIPABIIHHA IEPCOHATIOM BUCTYIIA€ PO3BUTOK MPOPeciitHuX
1 0COOMCTICHUX KOMIIETEHTHOCTEN MPAliBHUKIB. Y Cy4aCHMX YMOBaxX KOHKYPEHTHI
nepeBaru IMiANMPUEMCTBA 3HAYHOIO MIPOI0 BH3HAYAIOTHCS HE JIUIIE PIBHEM
npodeciiiHoi MTIATOTOBKM TMEpCcoHaNy, a W WOro 3JaTHICTIO JO aJanTailii,
BUKOPUCTAaHHA UU(PPOBUX TEXHOJOTIH, KOMAaHAHOI B3a€EMOIli, KPUTUYHOTO
MUCJIEHHS Ta €pEeKTUBHOI pOOOTH B yMOBaX HEBU3HAYEHOCTI.
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Oco0a1BOi aKTyaJIbHOCT1 B KPU30BUX yMOBaX HaOyBalOTh Cy4YacHi MiIXOIH J10
MOTHBAIII{ IEPCOHAITY, OpPIEHTOBAHI Ha MTOETHAHHS MaTepiaTbHUX 1 HEMaTepiaIbHUX
CTUMYJIB, MIATPUMAHHS 3aJIy4€HOCTI MPAIiBHUKIB, PO3BUTOK KOPIOPATUBHOI
KyJIbTYpU Ta (OPMYBaHHS CIPHUSATIUBOTO COILIATBHO-TICUXOJOTIYHOTO KIIMAaTy B
KOoJIeKTHBI. BogHouac e(exkTuBHE YIpaBIiHHSA TMEPCOHAIIOM Jenali OijbIle
IPYHTYETBHCSL Ha CTPATETIYHOMY MIiAXOMl, KUK mependayae po3BUTOK JIIOJICHKOTO
KamiTajay K OJHOTO 3 HalBaXJIMBIIIKX pecypciB mianpuemctsa [4; 11; 12].

OTxe, yIOCKOHAJIEHHS! CUCTEMH YIPABIIHHS MEPCOHAIOM B yMOBaxX KpHU3U
JOLUUTBFHO 3M1MCHIOBAaTH MUISIXOM BIPOBAKeHHS cydacHux Iudpoux HR-
TEXHOJIOT1M,  pPO3BUTKY  KOMIIETEHTHOCTEW  MpallIBHUKIB,  BUKOPUCTaHHS
IHHOBAIIMHUX METO/JIIB MOTHUBAIIl] Ta (POpMYyBaHHS aJaNTUBHOI KaAPOBOT MOJITUKH.
3acToCcyBaHHS 3a3HAUE€HUX I1HCTPYMEHTIB 3a0e3ledye MiJIBUILEHHS KaJpoBOi
CTIMKOCTI MIANPUEMCTBA, CIIpUsiE 30€pEKEHHIO Ta PO3BUTKY JIFOACHKOIO KariTany,
a TaKOo)XX CTBOPIOE IMEPEAYMOBH I MiJBUIIEHHS KOHKYPEHTOCIPOMOKHOCTI Ta
3a0e3MeueHHs cTaioro (YHKI[IOHYBaHHsSI OpraHizaiii B yMOBaX HECTaOlJILHOTO
30BHIIIHBOTO CEPE/IOBUIIIA.
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Introduction

Central Asia has become one of the strategically important regions of Eurasia
because of its geographical location, abundant natural resources, and rapidly
growing transport potential. Situated between Europe and Asia and bordering major
geopolitical actors such as Russia and China, the region occupies a central position
in contemporary international politics [2; 9; 15].

The withdrawal of the United Kingdom from the European Union significantly
transformed British foreign policy priorities. Under the concept of Global Britain,
London has sought to diversify its international partnerships beyond Europe, making
Central Asia one of the emerging directions of British diplomacy [1; 4; 10].

The purpose of this study is to examine the evolution of Britain's geopolitical
strategy toward Central Asia and identify the principal political, economic, and
strategic factors shaping bilateral relations.

Historical Evolution of British Interests

British interest in Central Asia originated during the nineteenth-century Great
Game, when the British and Russian Empires competed for influence across Eurasia
[9].

Following the collapse of the Soviet Union, the emergence of independent
Central Asian republics created new opportunities for British diplomacy and
investment. Initially, London focused primarily on Kazakhstan's energy sector while
simultaneously supporting regional stability and political reforms. After the terrorist
attacks of September 11, 2001, security cooperation became another important
dimension of British engagement due to NATO's operations in Afghanistan and
growing concerns regarding terrorism and narcotics trafficking [8; 16].
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Britain's Contemporary Strategy

Since Brexit, the United Kingdom has gradually shifted from a predominantly
bilateral policy toward a more comprehensive regional approach. Parliamentary
cooperation has expanded through the establishment of parliamentary friendship
groups, while the British Parliament has increasingly recognized Central Asia
as an important geopolitical region requiring a coherent long-term strategy
[4; 12; 13].

Economic cooperation remains the cornerstone of British regional policy.
London seeks to strengthen partnerships in energy, mining, renewable resources,
critical minerals, and transport infrastructure. Particular attention has been devoted
to supporting the development of the Trans-Caspian International Transport
Corridor (Middle Corridor) [11; 12].

Geopolitical Competition in Central Asia

The contemporary geopolitical landscape of Central Asia is characterized by
increasing competition among major powers, particularly China, Russia, the
European Union, the United States, and the United Kingdom [6; 10].

China has emerged as the dominant economic actor in Central Asia through the
Belt and Road Initiative (BRI), becoming the region's largest investor and creditor
[6; 7].

Russia continues to maintain considerable political, security, and cultural
influence based on historical ties, migration networks, and regional security
mechanisms [1; 6].

For London, these developments create favorable conditions to expand
diplomatic engagement without direct confrontation with other major powers.
British policy increasingly focuses on sectors where the United Kingdom possesses
comparative advantages, including finance, education, legal reforms, environmental
governance, innovation, and institutional development.

Soft Power as the Core Instrument of British Foreign Policy

Unlike traditional geopolitical actors, the United Kingdom relies primarily on
soft power to strengthen its regional influence [12; 14]. The British Council remains
one of the principal instruments of British public diplomacy in Central Asia.
Through educational initiatives, English language programs, and cultural
exchanges, it promotes long-term people-to-people cooperation and strengthens
Britain's image across the region. Programmes such as Creative Spark and Creative
Central Asia have already involved dozens of universities and tens of thousands of
participants, contributing to the development of innovation, entrepreneurship, and
higher education.
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Another important mechanism is the Chevening Scholarship Programme [12].
Parliamentary diplomacy has also become increasingly significant. The
establishment of parliamentary friendship groups and the C5+1 dialogue reflects
London's transition toward a more coordinated regional strategy [12; 13].

Prospects for British—Central Asian Cooperation

The future of British engagement in Central Asia will largely depend on the
evolution of regional geopolitical dynamics and the ability of London to offer
practical economic and technological cooperation. Priority areas include:

1) development of critical mineral supply chains;

2) renewable and green energy projects;

3) expansion of the Trans-Caspian International Transport Corridor;

4) digital transformation and innovation;

5) climate policy and environmental sustainability;

6) higher education and scientific cooperation;

7) financial services through the City of London.

Central Asian states, meanwhile, continue to pursue a multi-vector foreign
policy [6; 15].

Conclusion

This study demonstrates that Central Asia occupies an increasingly important
position within Britain's post-Brexit foreign policy [1; 10].

Britain's contemporary strategy is based on pragmatic engagement rather than
geopolitical confrontation. Economic cooperation, institutional partnerships,
parliamentary diplomacy, and soft power represent the principal mechanisms
through which London seeks to strengthen its regional presence.

The research also indicates that Britain's long-term success in Central Asia will
depend on its ability to develop sustainable partnerships that address the
developmental priorities of regional states rather than focusing exclusively on
geopolitical competition. Future cooperation should emphasize mutually beneficial
projects in infrastructure, education, environmental governance, innovation, and
investment.

Overall, Central Asia is likely to remain an important component of Britain's
Global Britain strategy, while simultaneously preserving its own multi-vector
foreign policy and expanding cooperation with diverse international partners.
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ANALYSIS OF OPPORTUNITIES FOR THE USE
OF PUBLIC SERVICES

An important feature of a social state is the accessibility of public services that
ensure the implementation of the principles of justice and equality. Guaranteed
access to services for vulnerable groups, such as persons with disabilities, the
elderly, low-income families, single parents, and the unemployed, is not only an
administrative but also a human rights issue.

It should be emphasized that in a modern state governed by the rule of law,
public services are viewed not merely as a form of administrative activity, but as a
mechanism for the practical realization of human and civil rights. That is, the state
not only establishes legal guarantees for rights but also ensures their implementation
through the provision of specific services in the fields of education, healthcare,
social protection, civil status acts, entrepreneurship, and others.

From the perspective of administrative-legal doctrine, public services are a
form of positive state activity aimed at satisfying the legitimate interests of the
individual and society [1].

They embody the social function of the state, i.e., the government's obligation
to actively ensure conditions for a decent life for every person.

The realization of human rights through the public service system has a twofold
significance:

- Legally ensures the legal implementation and protection of constitutional
rights (for example, the right to work, family, and social security).

- contributes to reducing social inequality, strengthening trust in the state, and
strengthening social stability [2].

This is especially important for socially vulnerable segments of the
population — persons with disabilities, recipients of old-age benefits, large families,
migrants, and the poor. For them, access to services is a real way to exercise
fundamental rights and improve their quality of life [3].
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At the same time, in scientific literature, the term "strata in need of social
protection" is considered not as an individual characteristic, but as a socially
determined state arising from the restriction of access to resources, legal protection,
and participation in the life of society. Therefore, the state must create legal and
institutional guarantees that eliminate barriers to the realization of human rights.

Based on the views of domestic and foreign scholars, several existing basic
approaches to analyzing the concept of vulnerable segments of the population can
be identified. Specifically:

- socio-legal approach - vulnerability is understood as a result of inequality in
the socio-economic sphere, necessitating the implementation of the principle of
social protection and equal opportunities [4].

- an (anthropocentric) approach to human rights - vulnerability is interpreted
through the prism of the violation of fundamental human rights, which requires
special measures to ensure them [5].

- an inclusive approach - involves the active involvement of vulnerable groups
in decision-making processes and access to education, justice, and public services
[6].

The functional-state approach considers the level of protection for vulnerable
groups as a criterion for the effectiveness of the social state and the legitimacy of its
institutions [7].

In scientific literature, the issue of ensuring equal access to public services is
considered within the framework of the social state concept and the principle of the
rule of law. Researchers emphasize that guaranteed access to public services is not
merely an administrative procedure, but a form of exercising fundamental human
rights, including social protection, fair treatment, and the right to participate in the
management of public affairs [§].

In particular, the works of authors such as I.L. Bachilo, N.Yu. Khamaneva, and
S.A. Avakyan emphasize that the provision of public services should be viewed as
the responsibility of state organizations to ensure the social rights of citizens [9].
According to I.L. Bachilo, public service is a form of state law enforcement activity
aimed at satisfying the personal needs of citizens within the scope of state powers
[10].

This approach aligns with the position of several researchers (A. Peters,
M. Bovens, J. Drechsler) who link the use of services to the concept of "good
governance," which includes transparency, accountability, and inclusivity [11].

Modern researchers define the theory of equality as a fundamental element of
administrative law. In particular, according to V.D. Sorokin and E.V. Okhotsky,
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equal access to services is not only the removal of formal barriers but also the
creation of conditions for equality for persons in socially vulnerable situations [12].

Furthermore, M. Bovens emphasizes in his works that "equal access" requires
positive measures from the state—subsidies, quotas, special services, and
procedures adapted for the disabled and the elderly [13]. This corresponds to the
widely recognized concept of "proactive inclusion" in the European administrative
doctrine [14].

At the same time, the concept of "administrative justice," developed in the
works of T. Bingham and A. Triandafillidu, emphasizes that administrative
procedures must be not only formally equal but also essentially fair, which implies
taking into account the individual needs of the citizen when providing services [15].

The international community regards equal access to public services as part of
the realization of human rights.

In particular, the Universal Declaration of Human Rights (1948) enshrines the
right of everyone to participate in the governance of their country and equal access
to public service [ 16]. The International Covenant on Economic, Social and Cultural
Rights (1966) guarantees everyone the right to social security, including social
assistance [17].

In turn, the documents of the United Nations (UN) and the Organization for
Economic Cooperation and Development (OECD) emphasize that the provision of
public services should be based on the principles of justice, equality, and inclusivity
[18].

These standards have become the basis for modern approaches to social policy
and quality management of public services in many countries, including the
Republic of Uzbekistan.

The right of citizens to apply to state bodies and receive services in the
Republic of Uzbekistan is enshrined in the Constitution of the Republic of
Uzbekistan (2023), Article 19 of which establishes that all citizens in the Republic
of Uzbekistan have equal rights and freedoms and are equal before the law
regardless of gender, race, nationality, language, religion, beliefs, social origin, or
social status [19].

At the same time, a number of problematic issues arise in the use of public
services by socially vulnerable segments of the population.

In particular, the development of electronic technologies has significantly
increased access to public services. Modern approaches demonstrate the importance
of digital inclusion as a new measure of access to public services. According to the
research of V.A. Kopilov and M.Yu. Lapina, e-government services create
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conditions for mass access, but at the same time can increase digital inequality
among socially vulnerable groups [20].

While e-services increase accessibility and transparency, not all vulnerable
citizens have the necessary digital skills or devices to access online services [21].
This is especially true for the elderly, persons with disabilities, and low-income
citizens, for whom e-services become a barrier rather than a facilitator.

At the same time, most citizens, especially those in need of social protection,
are unaware of their rights to public services and benefits.

In conclusion, access to public services for socially vulnerable segments of the
population is an integral part of social policy and the basis for the realization of
constitutional human rights. The future of public services must be based on inclusive
principles that ensure equal access for all categories of citizens, regardless of their
physical condition, place of residence, or social status. It is advisable to implement a
universal service design that is simple, understandable, multilingual, and adapted to the
needs of users with special needs. Ensuring equality and inclusivity in service delivery
requires the continuous improvement of legal mechanisms, the development of digital
technologies, and the strengthening of the principle of social justice.

In the long term, the effectiveness of the public service system should be
measured not by the quantity of services provided, but by the real benefits and
accessibility they provide to every citizen, especially those in need of special
support.
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FROM EXECUTIVE DECREE TO CODIFIED
INSTITUTION: THE LEGAL EXPERIMENT AS A TOOL
OF REGULATORY LEARNING IN UZBEKISTAN

1. Introduction

Legislatures facing uncertainty about a proposed rule's effects have
traditionally chosen between two imperfect options: enacting it on the strength of a
forecast and correcting it later, or delaying legislation until the evidence is in. The
first risks regulating an imagined reality rather than the real one; the second leaves
a vacuum that private practice fills on its own terms, often in ways later hard to
reverse. A legal experiment the temporary, deliberately bounded application of a
rule to a defined territory or circle of persons, coupled with an obligation to evaluate
the result offers a third path: it builds the correction into the rule itself rather than
asking the legislator to be right the first time.

Uzbekistan is an unusually clear case of this device evolving from a one-off
administrative measure into a general legal institution within a period short enough
to observe directly. Since 2017 its reform programme has repeatedly used temporary
special regimes in tax administration, digital assets, foreign trade, and local
governance to test policy before generalising it. What changed between 2018 and
2026 is not the practice of experimenting, which predates every act discussed below,
but the degree to which that practice acquired a name, a defined procedure, and
eventually its own statute, the progression this article traces.

2. The legal experiment as a doctrinal category

A legal experiment differs from three institutions it is often confused with. It
is not delegated legislation, since its defining feature is not the level of the issuing
body but the deliberate limitation of scope in space, in the circle of bound persons,
or in time. It is not an ordinary sunset clause, which merely terminates a rule of
general application on a fixed date without confining where or to whom it applies
beforehand; a legal experiment is narrow in scope and temporary by design at once,
because the narrow scope is precisely what makes an otherwise costly-to-reverse
failure politically tolerable to try. Nor is it a regulatory sandbox in the sense used by
financial regulators — a supervisory arrangement letting selected firms test a product
under individually negotiated conditions without amending the general law. A legal
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experiment is itself an act of lawmaking: a binding rule addressed to a defined set
of subjects, adopted precisely to establish whether it deserves to become general
law.

Sofia Ranchordas's comparative work on constitutional sunset clauses supplies
the clearest theoretical basis for treating this as a distinct category: time- and scope-
limited rules are instruments of regulatory learning, not merely of caution. The
decisive feature is not that a narrow rule is easier to correct, any rule can be amended,
but that a rule framed as provisional inverts the ordinary burden of justification:
ordinary legislation is presumed to continue until repealed, an experimental rule
presumed to expire unless renewed on demonstrated results. That inversion is exactly
what most sandbox practice, operating outside statute, tends to lack.

3. Three stages of institutionalisation in Uzbek law

3.1 The Tashkent decree of 2018

The clearest early instance is Presidential Decree No. UP-5515 of 17 August
2018, "On the Legal Experiment on Introducing a Special Procedure for Governance
in the City of Tashkent," issued years before any general statutory definition existed.
It diagnoses concrete governance failures — fragmented coordination between the
city hokim and territorial subdivisions, interagency councils that diffused rather than
fixed responsibility, the absence of an approved master plan, weak deputy oversight
and responds by restructuring the hokimiyat's apparatus, subordinating territorial
departments directly to the hokim, cutting interagency commissions, and creating
new departments to absorb their functions. The experiment began on 1 September
2018 under the joint responsibility of the Tashkent hokimiyats, the Cabinet of
Ministers, and the Ministry of Justice. The decree does not amend the general law
of local self-government; it suspends part of it for one city, under the label "legal
experiment," implicitly committing the responsible bodies to assess the result — a
legal experiment in substance, well before the term received a statutory definition.

3.2 Codification within the Law on Normative Legal Acts (2021)

The first general definition arrived with Article 34 of the Law "On Normative
Legal Acts" (No. 3PY-682, 20 April 2021), placed in the chapter on the effect of
normative acts. That placement matters: the legislature treated the experiment not
as a special administrative procedure but as a mode of validity, alongside the
ordinary categories of territorial, temporal, and personal scope, converting an ad hoc
executive technique into a category available, in principle, to anybody with
normative competence, not only the President. Article 34 remained a framework
provision, however, silent on maximum duration, a public register, or a mandatory
post-experiment decision.
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3.3 The standalone Law on the Legal Experiment (2026)

The Law "On the Legal Experiment" (No. 3PY-1127), signed 27 March 2026
and in force from 29 June 2026, elevates the institution into a dedicated statute and
adds three features Article 34 lacked. First, duration is now bounded by law — no
less than six months, no more than three years — foreclosing the familiar risk of a
"temporary" regime becoming permanent through inertia. Second, a Unified
Register of Legal Experiments must record the organisation, conduct, and results of
every experiment, converting scattered practice into comparable data. Third, within
thirty working days of an experiment's conclusion the responsible body must adopt
one of three published decisions: to enact the norm generally, to reject it, or to extend
the experiment within the three-year ceiling. This closes precisely the gap most
sandbox regimes leave open — an experiment can no longer simply lapse into
silence.

4. Constitutional tensions and their safeguards

None of this removes the tension between a legal experiment and two rule-of-
law principles: equality before the law and legal certainty. A rule applying in
Tashkent alone, or to IT-park residents alone, departs by definition from treating
like cases alike; and a rule known in advance to be temporary gives its addressees a
weaker planning horizon than one presumed permanent. The Uzbek framework
answers the first tension by conditioning the departure rather than denying it:
differentiation is tolerated only for the declared purpose of testing a rule before
general adoption, only for a bounded period, and only subject to a published
outcome that either generalises the rule (curing the inequality) or withdraws it
(ending the exception). An experiment that leads to neither outcome, but instead
persists as a permanent exception under the guise of a temporary pilot — is precisely
the situation the 2026 law seeks to prevent. The second tension, concerning legal
certainty, is reduced, although not entirely resolved, by the introduction of a unified
register and statutory limits on the duration of experiments. Together, these
measures provide participants with greater certainty by making clear from the outset
when a final decision on the experiment must be taken.

One important issue, however, remains unresolved: the treatment of reliance
interests that arise during an experiment. If individuals or organisations have
adjusted their conduct in reliance on an experimental rule, it is unclear whether they
will continue to benefit from the protection of legitimate expectations if the
experiment ultimately results in a decision not to adopt the rule more generally. This
question is likely to become one of the first significant legal challenges as the new
framework begins to operate in practice.
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5. A comparative note

Experimental and sunset legislation is not itself new, the Netherlands and South
Korea have long used it, and OECD financial regulators have run fintech sandboxes
since the UK Financial Conduct Authority's 2015 model. What distinguishes
Uzbekistan's 2026 law is generalisation: rather than confining the device to one
sector, as the FCA's supervisory, non-legislative sandbox does, or leaving it to
isolated decrees, as the crypto-asset sandbox organised since 2018 around the
National Agency of Prospective Projects did, the law makes legal experimentation
available on uniform statutory terms to anybody with normative competence, while
attaching the one feature most sandbox regimes omit a mandatory, public reckoning
with the result. Whether that generalisation is an advantage depends on which risk
a jurisdiction fears more: a sandbox without statute risks becoming ad hoc and
underspecified, while a general statute risk encouraging experiments where the
responsible body lacks the technical capacity to design or evaluate them. The 2026
law's answer is competence resting with each experimenting body rather than a
central regulator is itself worth watching in practice.

6. Implications for oversight practice

Three points follow for the ministries, agencies, and reform-coordination
bodies that will select, monitor, and evaluate experiments. Selection criteria should
be explicit and public before an experiment begins, not reconstructed afterward to
justify a result already reached. The thirty-day decision window will only yield a
defensible decision if monitoring throughout the experiment, not only at its close,
generates data capable of supporting one of the three statutory outcomes. And
because the register is new, comparability across experiments run by different
bodies will depend on a methodological consistency the statute itself does not
prescribe — without coordinating guidance, ministries are likely to measure success
and failure differently, blunting the cumulative learning a unified register is meant
to provide.

7. Conclusion

The path from a single 2018 decree governing one city, through a definitional
article in the 2021 Law on Normative Legal Acts, to a dedicated 2026 statute with
a public register and a closed decision procedure, traces legal experimentation in
Uzbekistan from an improvised executive device into a structured instrument of
lawmaking. The 2026 law's central achievement, read against the comparative
literature, is not the idea of experimentation itself, which is old and widely used
elsewhere, but the closing of the loop most experimental regimes leave open: a
binding obligation to decide, publicly and on a fixed timetable, whether an
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experiment has earned a permanent place in the general law. Whether that obligation
delivers the regulatory learning it is designed to produce will depend less on the
statute's text than on the quality of monitoring the responsible bodies build into

experiments while they are still running.

References:

1.

2.

Law of the Republic of Uzbekistan "On Normative Legal Acts," No. LRU-682, 20 April 2021, Art. 34. Available
at: lex.uz/docs/5378968.

Law of the Republic of Uzbekistan "On the Legal Experiment," No. LRU-1127, adopted 27 March 2026, in
force 29 June 2026.

Decree of the President of the Republic of Uzbekistan, No. PD-5515, 17 August 2018, "On the Legal Experiment
on Introducing a Special Procedure for Governance in the City of Tashkent." Available at:
lex.uz/ru/docs/3871319.

Decree of the President of the Republic of Uzbekistan, No. PD-3832, 2 July 2018, "On Measures to Organise
the Activity of Turnover of Crypto-Assets in the Republic of Uzbekistan."

Ranchordas, S. Constitutional Sunsets and Experimental Legislation: A Comparative Perspective. Cheltenham:
Edward Elgar Publishing, 2014.

Financial Conduct Authority. Regulatory Sandbox. London: FCA, 2015.

69 |



I SCIENTIA e Modern vision of implementing innovations in scientific studies

Khabibullaeva Dilfuza Kuanishbay qizi
Independent researcher
National Center of the Republic of Uzbekistan for Human Rights, Uzbekistan

THE SIGNIFICANCE OF PUBLIC SERVICE
EVALUATION CRITERIA IN ENSURING HUMAN
RIGHTS

In modern conditions, the state of the quality of public service delivery is
becoming one of the key indicators for assessing not only the effectiveness of public
administration but also the level of implementation of the state's principle of serving
the interests of society. In the context of administrative reforms, digitalization, and
the implementation of the "serving state" concept, state bodies are viewed not only
as executors of government powers but also as providers of public services, which
must be systematically evaluated according to the quality standards of government
activities.

It is also explained by the fact that today the system for evaluating public
services 1s still focused on procedural indicators, in particular, the number of
services provided, the state of compliance with deadlines, and the volume of
document turnover. Consequently, such indicators do not allow for a full assessment
of the actual quality of citizen interaction with state bodies, the level of service
utilization, the transparency of procedures, and the level of applicant satisfaction.

At a time when the volume of public service use is growing, there is a growing
demand not only for monitoring the state of public service delivery but also for the
formation of objective, measurable, and comparable criteria for assessing the quality
of public services.

One of the aspects that can directly affect this issue is the transition of public
administration to digital transformation. The transition to e-services, proactive
services, and interagency collaboration requires a revision of traditional approaches
to quality assessment. While previously the emphasis was on compliance with
administrative regulations, now the focus is on indicators such as user interface
usability, the availability of digital channels, the transparency of decision-making
algorithms, and the protection of personal data.

Despite the existence of various indicators of the effectiveness of the activities
of state bodies in regulatory legal acts, the problem of fragmentation and
inconsistency in the criteria for assessing the quality of public services from a
scientific and practical point of view remains. In some cases, they are developed
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without taking into account international quality management standards (ISO 9001,
CAF, EFQM), as well as without sufficient integration with public oversight and
user feedback mechanisms.

Thus, the consideration of criteria for assessing the quality of public service
delivery is of not only practical but also theoretical and methodological significance,
as it covers key issues regarding the transition of the state from a regulatory model
to a service model and the formation of new public administration standards oriented
toward the needs of citizens.

As a result of the analysis of regulatory and legal sources, management
standards, and administrative practice, it was established that the quality of public
services is characterized by the fragmentation of indicators and the predominance
of formal-procedural indicators. At the same time, a new trend in the formation of a
multi-factor assessment model has been identified, aimed not only at the service
delivery process but also at the service result and the level of service user
satisfaction.

Based on the generalization of the analyzed data, a structure of criteria was
developed, including five interconnected parts. In particular,

- service accessibility criterion;

In modern legal doctrine, the accessibility of public services is regarded as a
key indicator of not only practical but also legal significance.

A number of scholars argue that access to services is not a management
parameter, but a form of exercising subjective rights. For example, according to
Yu.N. Starilov, public service should be viewed as "a legally guaranteed opportunity
for a citizen to exercise their right through an administrative procedure" [1].

In turn, A.B. Zelensov emphasizes that the convenience of administrative
procedures is an element of the administrative personality of a citizen. In his
opinion, service associated with excessive obstacles actually becomes a form of
covert refusal to exercise the right [2].

T.Ya. According to Khabrieva, the fairness of administrative activity is ensured
not only by legality but also by "the possibility for each addressee of real access to
the mechanisms provided by law." He emphasized that complex, non-transparent,
and hard-to-reach procedures undermine trust in the state more than individual
errors in the application of the law [3].

N.G. Salishcheva also develops this position, emphasizing that access to
administrative services is a condition for the equality of citizens before public
administration. If certain groups of the population (youth, citizens, digitally literate
individuals) have a practical advantage in accessing services, formal equality before
the law loses its true meaning [4].
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Within the framework of the theory of the servicing state, the convenience
criterion is of central methodological importance. In particular, V.E. Chirkin notes
that the modern state is transitioning from a "power-command" model to a "service-
oriented" model, where the accessibility of services is becoming an indicator of the
maturity of public authority [5].

A similar opinion was expressed by I.L. Bachilo, who considers access to
services as an element of the state's information and legal infrastructure. In his
opinion, a public service cannot be considered high-quality if information about it
is unavailable, incomplete, or presented in a language that a non-specialist person
finds difficult to understand. [6].

In some scientific research works, the issue of access to services for socially
vulnerable categories of the population occupies a special place. In this regard,
E.A. Lukasheva points out that the accessibility of public services is a key indicator
of a real social state. He emphasized that the availability of administrative and social
services 1s measured not by their declarative enshrinement in the constitution, but
by the level of implementation of social rights [7].

In the modern theory of administrative law, the criterion of convenience is also
considered as an anti-corruption measure. In particular, A.V. Malko and
K.B. Kalinovsky note that complex and non-existent procedures create a
favorable environment for corruption practices, as a citizen is forced to seek
"informal ways" to accelerate or simplify the process. Consequently, access to
public services is not only an indicator of quality but also a means of preventing
corruption [8].

At the same time, in some research papers, access to public services is
traditionally considered in terms of access to public services.

M. Hill and P. Houp argue that accessibility is the "entrance point" to a public
administration system: if a citizen cannot access the system, all subsequent
guarantees lose their meaning [9].

Additionally, K. Hood analyzes new public administration reforms and shows
that an excessive focus on efficiency without considering the accessibility of
services leads to social inequality, where services are formally of high quality but
remain inaccessible to a portion of the population [10].

Thus, from a scientific perspective, access to public services is considered not
as a secondary organizational parameter, but as a multifaceted legal category that
includes a guarantee of human rights and freedoms, the principle of equality before
the state administration, a means of social integration, and a mechanism for
preventing corruption.
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This allows us to emphasize that the accessibility criterion should occupy a
central place in the system for assessing the quality of public services, and ignoring
it leads to a decrease in management efficiency.

- criteria for compliance with service delivery deadlines and speed;

In scientific theory, the duration of public service provision is considered a key
indicator of the quality of public administration. Most researchers agree that the
violation of deadlines makes legally correct procedures ineffective.

In particular, the French researcher J. Vedel notes that the terms of service
are linked to the principle of "bonne administration" [11]. Additionally,
T.Ya. Khabrieva [3] emphasized approaches to ensuring this criterion from the
perspective of fairness in her works.

P. Delvolve also notes that failure to meet deadlines undermines the legality of
administrative decisions, as a citizen perceives delay as a sign of disrespect by the
state [12]. In turn, J. Rivero considers promptness as an element of the procedural
loyalty of public authority to the citizen [13].

According to M. Fromon, a reasonable period is not an abstract category, but
rather a right of the addressee of an administrative act that must be protected by the
court [14].

Furthermore, according to M. Hill and P. Houp, operationality is considered
from the perspective of "responsiveness," i.e., the ability of authorities to respond
promptly to public demands [9].

At the same time, H. Maurer [15] emphasized that compliance with deadlines
1s a manifestation of the concept of legal certainty in administrative law, while
F. Schuppert links promptness with the principle of effective management in his
works. Furthermore, legal approaches to this criterion were developed by Yu. We
can also see this in the works of N. Starilov and A. B. Zelensov.

At the same time, A. V. Malko analyzes non-compliance with service deadlines
as a corruption-prone factor; that is, the longer the waiting period, the higher the
probability of informal "acceleration" operations [8].

An analysis of the opinions of many scholars shows that the criteria for
adhering to the timeliness and promptness of public service delivery have a
multifaceted scientific interpretation.

- criterion for compliance with legality and procedures;

In the theory of public administration, legality and adherence to established
administrative procedures are regarded as the core of public service quality.
Procedure is understood here not as a formality, but as a legal mechanism to protect
the applicant from the arbitrariness of public authority.
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In particular, Yu.N. Starilov considers the legality of administrative procedures
as the primary characteristic of a state governed by the rule of law in the field of
public services. He emphasized that it is precisely the administrative procedure that
transforms government decisions into legal administrative acts. In his opinion,
violating the order is tantamount to a breach of legality, even if the outcome is
essentially just. This opinion is supported by A. B. Zelensov and H. Maurer.

At the same time, some researchers consider administrative procedures as a
key element of the legality of decisions. In particular, a citizen evaluates the quality
of a public service not primarily by the result, but by how fair the process was.
Similar approaches are also reflected in the research works of T.Ya. Khabrieva [3]
and T. Tyler [16].

Furthermore, S.A. Avakyan emphasizes that the legality of administrative
procedures has a constitutional dimension, as it is directly linked to the principles of
the rule of law and the separation of powers.

M. Bovens [17] and B. Guy Peters [18] consider ensuring compliance with
established procedures as an element of government accountability.

Also, I.L. Bachilo considers the procedure in the context of digitalization in his
works and shows that in the electronic state, it is decision-making algorithms that
become a new form of procedure. He emphasizes that their lack of transparency is
equivalent to violating the principle of legality [6].

An analysis of the opinions of many scholars shows that the criteria for legality
and compliance with established administrative procedures in the field of public
services possess specific characteristics.

- criterion for the quality of service provision;

Today, in the provision of public services, the quality criterion is manifested
as an indicator that embodies the effectiveness of management, the level of user
satisfaction, and the implementation of administrative procedures based on a correct
approach.

Most researchers agree that service quality cannot be limited to adherence to
deadlines or formal regulations. It is multifaceted in nature, encompassing legal,
procedural, service, and social components.

In particular, E.A. Lukasheva [7] in her works, taking a social approach to this
criterion, links the qualitative criterion with the real state of social rights. It links the
quality of public services with the concept of a social state: it is precisely through
the quality of services that the actual performance of the state's social function is
measured.

Furthermore, V.E. Chirkin [5], M. Hill, and P. Hyup [9] consider the qualitative
criterion through the category of '"responsiveness"—the authority's ability to
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respond to the needs of citizens. It considers the quality of services as an
indicator of the evolution of the state's transition from the power model to the service
model.

An analysis of the opinions of many scholars on this issue shows that in modern
doctrine, the criterion of public service quality is a complex interdisciplinary
category.

Thus, the research results reveal the need to systematize the system of criteria
for assessing the quality of public services as a mandatory element of modern public
administration.

The research results confirm the conclusions formulated in the modern doctrine
of public administration that the quality of public services cannot be assessed solely
through formal procedural indicators. The trend of the multi-factor assessment
model identified during the analysis forms the view that quality is a category that
combines legal, managerial, and social parameters.

From a legal perspective, the research results confirm the conclusion that the
quality of public services cannot be considered independently of the criterion of
legality and compliance with procedures. The identified high correlation between
negative user ratings and deficiencies in the execution of administrative procedures
allows for the conclusion that for the user, quality is not only a service outcome but
also a means of achieving it.

From a socio-legal point of view, the conclusion that the criteria of convenience
and effectiveness are directly related to the reality of social rights is of particular
importance. The results obtained show that formally universal procedures in practice
create a differentiated opportunity for various social groups to access services.

In the context of digitalization, the nature of quality criteria is changing. The
results show that for users of electronic services, the concept of quality is
increasingly directly linked to concepts such as the speed of information systems,
the simplicity and clarity of the interface, and the protection of personal data.

Thus, the discussion of the research results allows us to note that the criteria
for assessing the quality of public services are presented not as a secondary
parameter of the activities of state bodies, but as an element that determines the
direction of the state's evolution from a formal-legal model to a real service-oriented
and socially oriented model.

At the same time, the comprehensive systematization of criteria for assessing
the quality of public service delivery contributes to increasing the transparency of
state bodies' activities, strengthening the accountability of officials, aligning the
public service system with the real needs of citizens, and fostering sustainable trust
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in state institutions. Consequently, focusing on citizen needs and taking user
feedback into account is a key factor in the quality assessment model.
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Cunopenko Anna CepriiBHa
KaHIUJIaT IOPUIUYHUX HAYK,
JOLIEHT KadeIpu KOHCTUTYLIHHOTO, aIMIHICTPATUBHOTO, €KOJIOTIYHOTO Ta TPYAOBOTO MpaBa
Tonmascoxuti opuOuyHUL iIHCMumym
Hayionanvnozco opuouunozo ynieepcumemy imeni Apocrasa Myopoeo, Yrpaina

OKPEMI IIMTAHHA COUIAJIBHOI'O ATAJIOI'Y B
YMOBAX BIMHU TA NICJABOEHHOI'O NEPIOAY

[TosiBa HecTangapTHUX (HOPM 3aHHATOCTI, MOMIMPEHHS (PopMaTy TUCTAHIIITHOT
po0OOTH, CyTT€Ba 3MiHA PUHKY Ipalll Ta 3pOCTaHHS OE3pOOITTS CTBOPIOIOTH HOBI
BUKJIUKHM JIJII PETYIOBAHHS TPYIOBUX BITHOCHH. YMOBH BIHU TIOPOIWIN DPSIT
MPOOJIEMHHX MUTAHb, 1110 CTOCYIOTHCS 3aHATOCTI HACEJIEHHS, 30€peXeHHs pOOOUHX
MICIIb, 3aXHCTY MPaB Ta 3aKOHHUX 1HTEPECIB MPAI[IBHUKIB Ta pOOOTO/IABIIIB.

B chorogHimHiX yMOBax pO3BUTKY HAIIOTO CYCHIJIbCTBA BaXJIMBUM
THCTPYMEHTOM COIllaIbHOI CTaOUIBHOCTI Ta 6€3YMOBHOT'O PO3BUTKY PUHKY Ipalll i
TPYAOBHUX BIIHOCHH € COIliaIbHUM Alanor. BiamosigHo 1o crarti 1 3akoHy Ykpainu
«IIpo comianpbHUM giamor B YKpaiHi» il OCTaHHIM PO3YMIETHCS MPOIEC
BU3HAYCHHS Ta 30MKCHHS MO3MIIM, JTOCSATHEHHS CIUIBHHX JIOMOBIICHOCTEH Ta
NPUUHATTA  Y3TOPKEHUX pIIIEHb CTOPOHAMHU  COLIAJIBHOTO  JIAJIOTy, Kl
MPEJCTaBIAIOTh IHTEPECH MPAIIBHUKIB, POOOTOJABIIIB Ta OpPraHiB BUKOHABYO1
BJIAJIM 1 OpTaHiB MICIIEBOTO CAMOBPSTyBaHHs, 3 TUTaHb (POPMYBaHHS Ta peaizallii
JIEp’)KaBHOI COITIAIbHOI Ta EKOHOMIYHOI TIOJITUKH, PETYJIIOBAaHHS TPYIOBUX,
COITlaJIbHUX, EKOHOMIYHMX BigHOCHH [1].

BianoBigHo 0co0MBOT aKTyaabHOCTI IHCTUTYT COIIAILHOTO JI1aJIory HaOyBae
B YMOBax Cy4YaCHOTO PO3BHUTKY CYCHUIBHHUX BiJTHOCHH, II[0 3YMOBJICHO DSIOM
BOXKIIMBUX TIUTaHb, a caMmMe MupOBI3aIlI€I0 Ta TJIOOATI3aIlEl0 EKOHOMIKH,
CTPIMKMMHM 3MIHAMHM Ha PUHKY Mpalll Ta yMOBaMH BOEHHOI'O CTaHY Ha TEPUTOPIT
VYkpainu, 110 3MIHWIA CTaHAAPTHUN TIIX1A J0 PO3YMIHHS Ta peati3allii mpaBa Ha
MIpaIfio, peryaloBaHHs TPYIOBUX BIIHOCHH Ta IOCATHEHHS 0ajJaHCy M1 OCHOBHUMU
cyO’exTamMH TPYyJI0BOTO MpaBa.

Came B yMOBaxX BOEHHOTO CTaHy Ta B MOJAJIBIIOMY TMEPioay MICISTBOEHHOTO
BIIHOBJICHHSI COLIQJIbHUM J1aJlor Ha0yBa€ OCOOJIMBOIO 3HAYEHHS JJISl 3aXUCTY
TPYJOBUX TIpaBa, MIATPUMKH 3alHITOCTI Ta cOLlajdbHOI cTabinbHOCTI. Bapro
norogutucs 3 aymkoro Kanenaum H.B., mo comianbHuil Aiajor BU3HAYAETHCS SIK
MEXaHi3M JIOCSATHEHHS COIL[aJIbHOI 371aroiu, KM TPYHTYEThCS Ha Y3TOJKEHHI
€KOHOMIYHHMX Ta comianbHux iHTepeciB [2,C.9]. OCKiabKH, HOTO OCHOBHOIO METOIO
€ 3a0e3MeueHHs B3aeEMO/II MIXK JAepKaBor, pOOOTOAABISIMH Ta MpalliBHUKAMHU.
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Came 3abe3neueHHss OanmaHCy 1HTEPECIB MIDK CTOPOHAMHU TPYJIOBHUX
MPABOBITHOCHH, B CYYaCHHMX YMOBax PO3BUTKY HAIOTO CYCHiIbCTBA CTajo
0co0/MBO akTyadbHUM. Pa3oM 3 THM, BiiffHa MOpOAWJIA HU3KY BHUKIHKIB IS
comianbHoro mianory. lle 3yMOBIIEHO psiioM TPUYMH, a came: PYWHYBaHHSM
BUPOOHNYOT 1HQPACTPYKTYPH; CKOPOUEHHSIM KUIBKOCTI poOOYUX MICIIh; MACOBOIO
MITpaIi€l0  HaceJCHHS; HeCcTaueld KBali(piKOBAaHUX KaJpiB, IPHUMYCOBOIO
MOO1TI3aIli€l0; HEOOXIMHICTIO MMIBUAKOI aJamTaimii M0 CydYacHOTO TPYIOBOTO
3aKOHO/IaBCTBA.

Ha namry mymKy, BapTO MOTOAWTHUCS Ta MPUUHATH 10 yBarw TBEPHKCHHS
[TanpkoBoi O.B. Ta Kacneposuu O.1O. 110710 BIJIMBY YOTHPHOX IPYN YHHHHKIB Ha
mpoiiecu 3a0e3neYeHHs CTINKOCTI TPYI0BO1 chepH 1 CUCTEMU COILIIAIBHOTO JI1aJIoTy
B YkpaiHi. Tak, 3rajadi BUIllE HAYKOBIl y CBOEMY JOCTIDKEHHI 0 TaKUX TPyIl
BIJIHOCSITh:

- BIUIMB IU(POBI3allii HA €KOHOMIKY 1 CYCHUJIBCTBO Ta Oe33amepeyHo il Ha
Ty#OBY cdepy;

- BIUIUB TMOBHOMACIITAOHOI BIMHM Ha COLIAJIbHO-EKOHOMIYHY Ta TPYIAOBY
chepy Ykpainu;

- BJIMB HAaKOMHYEHUX 0 BIMHM Ta HEBUPIIMICHUX MPOOJIEM Y COLIAIbHO-
TPYIOBIA cdepi, a came HEIOCKOHATICTh 1 HHU3bKa E€(EKTUBHICTb CHUCTEMU
KOJIEKTUBHO-JIOTOBIPHOTO PETYJIFOBAHHS 1 COI[IAJILHOTO J11aJIOTy;

- eBpoinTerpaniitauii Bextop [3,C.80].

MosxeMOo KOHCTaTyBaTH, IO B yMOBaX BilHHU, pedOpMyBaHHS TPYIOBOTO
3aKOHOJIAaBCTBA Ta €BPOMNEHCHKOI 1HTErpailii pO3BUTOK COLIAIBLHOTO JIaJIOTy Mae
BaXJIMBE 3HaueHHA. Came MOCHJIEHHSI pOJil COLIAJIbHOTO AlajIoTy MOBUHHE CTaTH
HEOOXITHOIO TEPEyMOBOIO HE JIMINC JJIsS TIOJIOJIAHHS HACIHIAKIB BIMHH, a W s
YCHINIHOTO MIC/IIBOEHHOTO BiJIHOBJICHHS YKpaiHu, (OpMyBaHHsS Cy4acHOT MOJENi
COIIIAJILHOTO TAPTHEPCTBA Ta CTAJOTO EKOHOMIYHOTO pO3BUTKY. OCHOBHUMU
HANPSIMKaMHU PO3BUTKY COITIAJILHOTO JI1alOTy TIOBUHHI CTaTH MUTAHHS BIJHOBICHHS
PUHKY Ipaili; CTBOPEHHS HOBUX POOOUYHUX MICIb; PO3BUTOK KOJIEKTUBHO-IOTOBIPHOTO
perymtoBaHHsA. OCKUIBKH, PO3BUTOK COLIAIBHOIO JIaJOTy CIPUSTUME, B TEpIIy
Yyepry, 3aXUCTy TPYAOBUX MpaBa i epeKTUBHOMY (DYHKIIIOHYBaHHIO PUHKY TIpPALIl.
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Oo0ymenko Haranis MukoJiaiBHa
JOKTOP IOPUINYHHUX HayK, Ipodecop
npodecop Kapeapu MUBLITBHO-PABOBUX JUCITUTLTIH
J[Hinpoecvruii deporcasnul yHieepcumem eHympiwHix cnpas, Yxpaina

IHPABO NPAINIBHUKA HA BIAK/JIIOYEHHS:
NEPCIHEKTUBU IMILIEMEHTAIII €EBPONNEMCHKHUX
CTAHJIAPTIB B YKPAIHI

CyyacHuil PO3BHTOK TPYJOBOTO MpaBa Jenaji OuIbIIe OPIEHTYEThCS Ha
3a0€3NeUYeHHs] HAJIEKHOTO OalaHCy MK MPOQECiiHOI0 AISIBHICTIO Ta IPUBATHUM
KUTTAM mpaniBuka. [{udposizaliiss Tpy10BUX BIIHOCUH, IIMPOKE BUKOPUCTAHHS
1H(pOpMaIITHO-KOMYHIKAIIMHUX TEXHOJIOT1H, PO3BUTOK JUCTAHIINHOI, HAJJOMHOT,
MOOUIBHOI Ta TUIATGOPMEHOI Mpali ICTOTHO 3MIHWIM TPAguIidHI MIAXOAN 0
oprasizaiiii pobouyoro yacy. CydacHuil npaiiBHUK (AKTUIHO OTPUMAB MOMJIUBICTh
BUKOHYBAaTHU TPYAOBI (YHKIIII HE3aJEkKHO BIJ Micilsl iepeOyBaHHS Ta 4acy J100H.
Pa3om 13 1uM BHHMKJIA HOBA MpaBoOBa MpodieMa — MOCTiitHa IU(POBa TOCTYIHICTh
IpaiiBHUKA JIJIs1 pOOOTOIaBIIA.

BukopuctanHs  €NeKTpOHHOI TOIITH, KOPIOPATUBHUX  MECEHIKEPIB,
MOOUIBHOIO 3B'SI3KY, HU(PPOBUX MIATHOPM, CUCTEM BIACOKOH(PEPEHIIN Ta 1HIINUX
EJIEKTPOHHUX 3aC001B KOMYHIKaIlii MOCTYIOBO MPHU3BENO O CTUPAHHS MEX MIX
poOoYMM YacoM 1 4acoM BiAMo4YMHKY. [IpamiBHUKM Jefani yacTilie OTPUMYIOTh
CITy>KOOBI1 TTOBIJTOMJICHHSI TIICJIS 3aBEPILIEHHS pOOOYOTO0 JHS, Y BUXIHI Ta CBITKOBI
JH1 200 TiJ] Yyac BIAMYCTKH, 1[0 HETATUBHO BIUIMBAE HA peaii3allilo IXHROTO MpaBa
Ha BIIMOYMHOK, IICUXIYHE 37I0POB's, CIMCHHE JKUTTS Ta 3arajbHe 0Jaromoryqus.

Came TOMy B €BpONEHMCHKIN MpaBOBiil AOKTPUHI cPopMyBajacsi KOHLEILIS
«npasa npauienuxa Ha ei0OKauenna» (Right to Disconnect), sxa nependavae
IpaBo MpalliBHKUKA HE BIJIMIOBIIATH Ha CITYKOOBI1 MOB1IOMJICHHS, TeJe()OHHI A3BIHKU
YM IHII 3alATA POOOTOMABIlI MO3a MEKaMU BCTAHOBJIEHOTO poOodoro dacy 0e3
HETaTUBHUX HACIJIKIB JI1 TPYJOBUX MPABOBIIHOCUH. X04a OKpeMOi 000B'SI3KOBO1
nupexTuBu €Bpornericbkoro Coro3y MO0 IbOT0 MUTaHHS Hapa3l HemMae, IHCTUTYIT
€C po3rasgarTh MPaBO Ha BIAKIIOYEHHS SK BAXKIUBUN EIEMEHT 3aXHUCTy
NpaliBHUKIB Y HU(PPOBOMY CEpElOBHILI, a HU3KA JEp>KaB-UJICHIB YK€ 3aKpiluiia
HOro Ha HAIllOHAJILHOMY PiBHI.

Jlns Ykpainu 11 KOHIIeTIliss Ha0yBa€ 0COOJIMBOI aKTyaJbHOCTI 3 OTJISAIYy Ha
1udpoBy TpaHcPopMalliro EKOHOMIKH, aKTUBHE TTOIIMPEHHS TUCTAHIIIMHOT poO0TH
Ta MpOIeC aJanTaiii TPyJOBOr0 3aKOHOJABCTBA /0 CTAaHIAPTIB €BPONEUCHKOTO
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Coro3y. Konctutytiiss Ykpainu 3akpiIutioe mMpaBo KOXKHOTO Ha MpaIfio, HaJISKHI,
Oe3reuHi i 3710pOBI YMOBH IIpalll, a TAaKOX MpaBO Ha BiAMOUYMHOK. LIi mosoxeHHs
KOHKpeTH3YIOThCs KomekcoMm 3akoHIB TpO TMpaio YKpaiHu, SKUH Peryiroe
HOpPMaJbHYy TPHUBAIICTHh POOOUYOro dYacy, TapaHTye€ dYac BIAMOYMHKY, BHUXIIHI,
CBATKOBI JHI Ta BIiAMyCTKU. ToOTO, TpPyHOBI MpaBa 3aKpIIUIIOETBCA Y PAIl
HOPMATUBHO-IIPABOBUX JIOKYMEHTIB BUILOI IOPUIMYHOI CUJH, K TO: KOHCTUTYIs
VYkpainu, 3aranpHa [lexnapamis mnpaB TOAuHH, MDKHapOAHMNA TAKT TIPO
€KOHOMIYHI, COLaJIbHI 1 KyJBTYpHI ITpaBa To1o. JKoiHa JiepKaBa, sKa MO3UI[IOHYE
cebe SK JEeMOKpaTHYHY, MPaBOBY Ta COIIalbHY, IO CHOBIAY€ IIIHHOCTI
IPOMAJITHCHKOTO CYCIIJIBCTBA HE MOXKE HEXTYBAaTH 3a3HAUEHOIO KaTETOpIEl0 MpaB
moaunu [1, c. 4].

CyTTeBMM KpPOKOM CTall0 3aKOHOJAaBY€ BPETYJIOBAHHS IUCTAHIIWHOI Ta
HajoMHOI pobotu. Yunui monoxeHHss K3nll Vkpainum nepenbadaroTs, mo 3a
JUCTaHUIAHOT pOOOTH NpALIBHUK, SIK MPABUJIO, CAMOCTIMHO BU3HAYa€ CBOE poOoye
MICIIe, MOKE TUTAaHYBAaTH PEXKUM pOOOTH B MeXaX BUMOTI 3aKOHOJABCTBA, a TAKOXK
Ma€ rapaHTii 1010 JOTPUMaHHS BCTAHOBJIEHOIT TPUBAJIOCTI poOOYOro yacy 1 4acy
BiAmounHKY [2]. KpiM Toro, 3akOHOJJaBCTBO BU3HAE ICHYBAHHS Hepiody 6i1bHO20
yacy (nepiody 6i0K1104eHH), IPOTATOM SIKOTO MPAI[IBHUK MOXKE HE MIATPUMYBATH
3B'130K 13 poOOTOAABIIEM 1 HE BIAMOBIIATH HA HOTO KOoMyHikali. [{e cBiguuth mpo
T€, 1[0 OKPEMI €JIEeMEHTH MpaBa Ha BIAKJIIOYEHHS B)K€ 1HTETPOBAHI y HalllOHAJIbHE
3aKOHOJIaBCTBO, XO4Ya TMOKHW 10 HE CHOPMOBAHI SK CAMOCTIHHUN KOMIUJIEKCHUN
PaBOBUM 1HCTUTYT.

[IpaBo mpariiBHUKA Ha BIAKIIOYEHHS TICHO IMOB'S3aHE 3 JIIOAUHOLICHTPUIHOIO
KOHIIEMIII€EI0 PO3BUTKY TpyJaoBoro mnpasa. CydacHe TpyAoBEe MpaBo jAenaii
Ol/IbIlIE OPIEHTYETHCS HE JIMIIE Ha 3a0e3neyeHHs e€(EeKTHBHOCTI Mpami, a ¥ Ha
3aXUCT JIIOJICHKOT TIAHOCTI, MCUXIYHOTO 3J0POB'S, MPUBATHOTO XKUTTA Ta IpaBa
ocoOM Ha MOBHOIIIHHUM BIAMOYMHOK [3, ¢. 652]. JItoauHOUEHTpU3M Mependayac,
[0 MPAIiBHUK HE MOXE PO3TJIANATUCA BUKIIOYHO SK BUPOOHUYHUI pecypc, a €
HOCIEM (yHIaMEHTaNbHUX TNpaB, SKI MIIJSATalOTh €(PEKTUBHOMY IPABOBOMY
3aXUCTY.

Oco0nuBO1 aKTyalnbHOCTI 115 MpoOjieMa Ha0yBae B YMOBAaX BOEHHOTO CTaHYy,
KOJIM 3HaYHa KUIbKICTh MPaI[iBHUKIB BUKOHY€E CBOT TPY10B1 OOOB'SI3KH AUCTAHLIIHHO
ab0 B yMOBaxX HEHOPMOBAHOTO peXUMYy poOOTH. BOEHH1 BUKIMKH, MiJIBUILIEHUN
PIBEHb ICUXOJIOTTYHOTO HABAaHTAKCHHS, HEOOX1THICTh OTIEPATUBHOTO pearyBaHHs
Ha KpHU30BI CHUTYyaIlil 4aCTO MPHU3BOJATH J0 (PAKTUUHOTO PO3MIUPEHHS POOOYOTro
4yacy Ta 3MEHIICHHS MOXJIMBOCTEH il BiAMOYMHKY. Came TOMY BIPOBAHKCHHS
YITKUX TapaHTId IMpaBa Ha BIIKIIOYEHHS MOTJIO0 O CTaTH OJIHUM 13 Ba)KIMBHUX
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IHCTpYMEHTIB 3a0e3MeueHHs] OXOpPOHM Tpali, NpOGIIAKTHKK MpodeciitHOro
BUTOPaHHS Ta 30€pEKEHHS TICUXIYHOTO 3/I0POB's MPalliBHUKIB.

€BpOMENChKUIl TOCBIA CBIIYUTH, IO MPaBO HA BIAKIIOYCHHS HE O3HAYAE
a0COJIFOTHOT 3a00pPOHU OYy/Ib-SKMX KOHTAKTIB MK POOOTOIABIIEM 1 IMpalliBHUKOM
micasA 3aBepIICHHA poOodoro uacy. Moro 3MicT IIOnsrae y BCTAHOBJICHHI
3pO3yMUIMX TIpaBWJI IM(PpOBOi KOMYyHIKallli, BH3HAYCHHI BUHSITKIB IS
HAJ3BUYANHHUX CUTYallil, 3aMpOBaXKEHH] BHYTPILIIHIX KOPIOPATUBHUX MOTITHK Ta
rapaHTii BiJ] HETaTUBHUX HACIIAKIB JUIs IMPaIliBHUKIB, SKI HE BIJMOBIAAIOTH Ha
CITy>KOOBI1 IMOB1IOMJICHHS Y TIEP10/T 3aKOHHOTO BIMOYMHKY. TaKuii MiaXia J03BOJISIE
3a0e3neunTH OanaHc MK 1HTepecaMH poOOTOAABI 11010 €(EKTUBHOT OpraHizallii
BUPOOHUYUX MPOIECIB TA TPABOM MpalliBHUKA HA IPUBATHE KUTTSI.

IMrnuiemMeHTarlisi €BponenchbKuX CTaHAapTiB y cepl npaBa HA BIIKIIOYECHHS B
VYkpaini Mae 31ilcHIOBaTHCA KOMIUIEKCHO. Hacammepesn AOLIbHO 3aKOHOJABYO
3aKpINUTHU MOHATTA MpaBa MpaliBHUKA HA BIJKIIIOUYECHHS, BU3HAYUTH HOTO 3MICT,
MeX1 peaizallii Ta rapanTii 3axucty. BogHouac Heo0XiHO nepeadaunTu 000B'I30K
poOOTONABIIIB PO3POOJATH JIOKaJbHI aKTH MOA0 IU(GPOBOI KOMYHIKAIi,
BCTAHOBJIIOBATH TMpaBWJIa BUKOPUCTAHHS KOPIIOPATHUBHUX EJIEKTPOHHUX 3aco0iB
3B'I3Ky, BH3HA4aTH YacoBl MEXI CIy»KOOBOTO CIUJIKYBAaHHsS Ta 3a0e3levyyBaTH
JIOTPUMaHHS MpaBa MPAIIBHUKIB HA BIIMOYMHOK. Ba)KTMBUM HampsiMOM Ma€e CTaTu
IHTEerpatis bOro mpasa J0 CUCTEMH OXOPOHM Mpalll, yIpaBliHHI NpodeciiHUMH
pU3HUKaMU Ta KOPIOPATUBHOT KYJIbTYPH.

3HauHy poJb Yy MpoIeci IMIJIEMEHTalli BiAirpaBaTUME 1 Cy/J0Ba MPAKTHKA.
Hanmanmi came HamioHansHi cyad  (GopMyBaTUMYTh IMAXOAW JO  OINIHKH
IIPaBOMIPHOCTI BUMOT POOOTOMABIIS MO0 JOCTYITHOCTI MpaIliBHUKA 11032 MEKaMH
poOoUoro uacy, BH3HAUEHHS O3HAK MPHUXOBAHOI MOHATHOPMOBOI pPOOOTH Ta
3a0e3neyeHHs e()eKTUBHOIO CYZ0BOI0 3aXUCTy MOPYIIEHOTO MTPpaBa Ha BiAMOYUHOK.

OT1xe, MpaBo MpalliBHUKA HA BIAKIIOUECHHS € OJHUM 13 HAaUTIEPCIIEKTUBHIIINX
HampsIMiB  PO3BUTKY CY4YacHOTO TPYAOBOTO TMpaBa, IO OPraHIdYHO TOEIHYE
OPUHIMIMN JTIOJUHOLIEHTPU3MY, TiIHOI Tmpall, udpoBoi TpaHcpopmalii Ta
eBporeiichkoi iHTerpartii. st Yipainu fioro nonasnabiie HOpMaTUBHE 0(DOPMIICHHS
€ 3aKOHOMIPDHUM €TarioM MOJEpHi3alli TPYJI0BOrO 3aKOHOJIABCTBA. 3aKpIMJICHHS
[BOTO TpaBa Ha 3aKOHOAABUYOMY PIBHI CIPHUSATHME 3a0€3MEUEHHI0 OanlaHcy Mixk
npodeciiiHoo JISIBHICTIO Ta MNPUBATHUM SKUTTSAM MpPAIiBHUKIB, 3MIIHEHHIO
rapaHTii TmpaBa Ha BIAMOYMHOK, IIIJIBUIICHHIO pPIBHS OXOPOHW TMpaii Ta
rapMoHizaiii  HaI[lOHAJIBHOTO TPYAOBOTO  3aKOHOJABCTBA 13 CYYaCHUMH
€BPOIECUCHKMMHU CTAaHJAPTaMU, IO BIAMOBIJIA€ CTpaTETIYHOMY Kypcy YKpaiHu Ha
IHTErpaliio 10 €EBPONEUCHKOTO MPABOBOTO MPOCTOPY.
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PykaBuyk BikTopis AnapiiBHa
MaricTp mpasa
Jloneyvxuit Hayionanonuil yHieepcumem imeni Bacuna Cmyca, Ykpaina

[MUBLJIBHO-IIPABOBA BIIITOBIJIAJIBHICTD 3A
CTBOPEHHS DEEPFAKES TA IOPYIIIEHHSA
JIJIOBOI PEITYTAIII CYB’EKTIB MOJEJBHOI'O
BISHECY

[HTEeHCHBHE BIPOBAKEHHS TEXHOJIOT1M T€HEPATUBHOTO IITYYHOTO 1HTEICKTY
TpaHchopMyBasio 1U(POBE CEpPEAOBUINE, CTBOPUBIIM HOBI MOMIMBOCTI JJIst
npoaykysanns deepfake-306paskens i Bifieo. IX Bukopuctanus y chepi MOAEILHOTO
0i3Hecy TMOpOJKYE KOMIUIEKC IMBUIBHO-IIPABOBUX PHU3HKIB, TIOB’SI3aHUX 13
HEMPaBOMIPHUM BHUKOPUCTAHHSAM 300pa)K€HHS MOJIeNl, i MepPCOHANbHUX JaHUX,
IMITalLI€l0 TOJOCY, CTBOPEHHSM HEMNPAaBAUBOTO KOHTEHTY pPEKJIAMHOTO YH
nopHorpadivHOro XapaxkTepy, 10 MPU3BOJUTH 10 MOPYIIEHHS YeCTi, T1JHOCTI,
J1J0BOI penyTallii Ta IHIIUX 0COOMCTUX HEMAaMHOBHX IPAB.

VY cyyacHUX yMOBaxX BUHUKA€ HEOOXIAHICTh KOMIUIEKCHOTO JOCIHIKEHHS
IPaBOBHX IIJICTAaB IIMBUILHO-TIPABOBOI BIJMOBIAAIBHOCTI 3a CTBOPCHHS Ta
nomupenHs: deepfake-koHTeHTy, BU3HAUEHHS CYO’€KTIB BIAMOBIJATBHOCTI Ta
IPABOBUX MEXaHI3MIB BIJIIIKOAYBaHHS 3aMoO/[ITHOI MAHOBOI i1 MOPAJIbHOI IITKOIH.
PO3BUTOK TEXHOJIOTI T€HEPATHBHOTO INITYYHOTO 1HTEICKTY BHUIIEpEIHKAE TEMITH
OHOBJICHHSI IMBUIBHOTO  3aKOHOJABCTBA, M0 YCKJIAQJHIOE 3aCTOCYBaHHS
TPaAULIIMHUX JETIKTHUX KOHCTPYKLIN y il cdepi.

[TutanHs TUBITHHO-TIPABOBOI BiMOBIAAIBHOCTI 32 IIIKOAY, 3aBJIaHy CUCTEMaMHt
HITYYHOTO 1IHTEJIEKTY, nociimpkyBaia H. Mapiienko, sika 00rpyHTyBaia 3aCTOCyBaHHS
JENIKTHUX MEXaHI3MIB JI0 TPaBOBITHOCHH, TOB’s3aHUX 13 BUKOpUcTaHHsM LI
[2, c. 37]. IIpobGremy po3moaiuny BIAMOBIAAILHOCTI MDK PO3POOHHUKAMH,
KOpHUCTyBayaMH Ta LUPpoBuMH TiarGopmamu y Bunaakax nommpenHs deepfake-
KOHTeHTY po3kpuB E. AOycyn [5, c. 4]. IIpaBoBi MexaHI3MU NPOTHIT MOIUPEHHIO
deepfake-KOHTEHTY Kpi3b MPU3MY 3aXUCTY MPaAB JIOJUHU Ta MMOJOKEHb PernaMmenty
(€C) 2024/1689 npoanainizyBaB @. Pomepo Mopeno [7, ¢. 301]. Ilonpu HasgBHICTH
HassBHUX JIOC/IIPKCHb, MUTAHHS [UBLILHO-IIPABOBOI BIIMOBITAIbHOCTI 32 CTBOPEHHS
deepfake-kOHTEHTY, 1110 MOPYIIIYE IIOBY penyTaliio cy0’ eKTiB MOJEIBHOTO O13HECY,
3aJIMILIAETHCS HEIOCTaTHBO PO3POOIICHUM.

Y Pernamenti (€C) 2024/1689 deepfake Bu3HauaeThCsi SK KOHTEHT,
CTBOpeHMI ab0 MaHimyaboBaHUM 3a nonomoroto LI Takum 4rMHOM, 110 CTBOPIOE
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BpPa)XEHHS JIOCTOBIPHOCTI 100 OCi0, 00’€KTiB, MICIb 4 TOJIN [6]. Ypa3nuBoro
cdeporo Horo BUKOPUCTAHHS € MOJETBHUMN Oi3HeC, MISIBHICTD SIKOTO IPYHTYETHCS
Ha KOMEPIITHOMY BUKOPUCTaHH1 30BHINITHOCTI JTIOAUHU. BUKOpHCTaHHS TEXHOJIOT11
deepfake 06e3 3roam Mojell MOXE€ MPU3BECTH JI0 IOIIMPEHHS HENpaBIUBOI
1HopmMmariii, panscudikarii pekiaMHUX MaTepialiiB, CTBOPEHHS KOMIIPOMETYHYOTO
KOHTEHTY YM HE3aKOHHOT'O BUKOPUCTAHHS 30BHIIIHOCTI JIJIsi MPOCYBAHHS TOBAPIB 1
MOCJIyT. YHACTIJOK IThOTO MOPYIIYIOTHCS MPAaBO Ha 300Pa’KEHHS, TOJIOC, 3aXHUCT
MEPCOHANILHUX JTAHKX; YECTh, TITHICTH 1 J1JI0BA peImyTaIlisi 0coOu.

Koncturyniss Ykpainu rapaHTye mnpaBo Ha ToBary 10 YecCTi, TiJHOCTI,
MPUBATHOTO JKUTTS Ta BIAIIKOIYBaHHSA MaTepiaabHOI 1 MOPAJILHOT KO/, 3aBJJaHO1
HE3aKOHHUM BHUKOPUCTaHHSAM a00 MOIIMPEHHAM 1HQopMauii mnpo ocody [1].
[{uBiabHUN KOJEKC YKpaiHM BIIHOCHTH YeCTh, TIAHICTH, IIJOBY peIyTallifo,
1H(popMalil0 Ta IpaBO Ha 300pa)K€HHA 10 OCOOMCTUX HEMaWHOBUX Ouar, 1o
HIJJIATal0Th ITMBUIBHO-TIPABOBINA 0XopoHi. BimmosimHo mo crarerr 307-308 LIKY
BUKOPUCTAHHS 300paK€HHS OCOOM JIOMYCKAE€ThCS JUIIE 3a il 3rojJ010, KpiMm
BUIIA]IKIB, BCTAHOBJICHUX 3aKOHOM [4]. 3akoH Ykpainu «IIpo 3axucT nepcoHaaIbHuX
JAHUX» BITHOCUTH (PoTorpadii, Bieo3anucH, TOJIOCOBI XapaKTEPUCTUKU Ta 1HIII
BIJIOMOCTI, 110 JIAaI0OTh 3MOTY 1AEHTH(IKYBaTH 0CO0Y, /10 MEPCOHAIBHUX [aHUX,
00po0OKa SIKUX 3IMCHIOETHCS Ha BU3HAUYCHHUX 3aKOHOM ITiICTaBax, HacaMmrepes 3a
3rojoro cyo’exra [3].

CrtBopennsi Ta nomwupennst deepfake-koHTeHTy 0€3 3rod 0COOM YTBOPIOE
CKJIaJl IIMBUILHOTO TpaBomnopyiieHHs. BiamosigHo mo crareit 1166-1167 LKY
MiJIcTaBaMU JCIMIKTHOI BIAMOBIAANBHOCTI € IIKOJA, MPOTUIIPABHICTh IMOBEIIHKH,
NPUYMHHUN 3B’S30K 1 BMHA MpaBonopymHuka [4]. [IpoTunpaBHICTh mojsrae y
HE3aKOHHOMY BUKOPHCTAHHI 300pa’KeHHsI, TIEPCOHATBHUX AaHUX a00 MOITUPEHHI
HenocToBIpHOT 1H(opMmartii. [llkoga Moxe OyTu MaiiHOBOIO (BTpara JIOXOIB,
pPEKJIAaMHUX KOHTPAKTIB) 200 MOPAJIbHOIO (TICUXOJIOT1UHI CTPaXK/IaHHS, TOT1PIIECHHS
ninoBoi pemyTtanii). [IpruyuHHUN 3B’S30K BCTAHOBIIOETHCS MK MOLIMPEHHSIM
deepfake Ta 3aBmaHOI0 KOO0, @ BUHA BU3HAYAETHCS OOI13HAHICTIO OCOOU 100
HEIMPaBIUBOTO XapaKTepy KOHTEHTY.

Oco0mnuBicTIO cIIOPiB € noka3yBaHHs. [loTepnina oco0a mOBUHHA MIATBEPAUTH
dakt icuyBanHa deepfake, iforo mommpeHHsa, iAeHTU]IKAIO OocoOH Y
BIJIMOBITHOMY KOHTEHT1 Ta HACTaHHS HETaTUBHUX HACHIIKIB. SIK TOKa3u MOXYTh
BUKOPUCTOBYBATHUCS €JICKTPOHHI (haiiiin, BEOCTOPIHKH, PE3yJIbTaTH KOMIT FOTEPHO-
TEXHIYHOI  €KCIePTHU3M, BHUCHOBKM  CHELIAIICTIB  IIOAO0  BUKOPUCTAHHS
TeHEpAaTUBHOIO ILITYYHOTO I1HTENEKTY, BTPAaTH AUIOBUX 3B’SI3KIB 4YM YKJIAJACHHUX
JIOTOBOPIB.
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[luTaHHs BHU3HAUEHHS HAJEXKHOTO BIAMOBIJAYa 3aJUIIAETHCS OJAHUM 13
HaNOUIbI AUCKyciiHuX. H. MapueHko 3a3Havae, 1110 32 Cy4acHOTO CTaHy PO3BUTKY
npaBa MITYYHUH THTENEKT HE € Cy0’€KTOM IUBUILHUX MPABOBIAHOCHUH, & TOMY HE
MO>K€ CaMOCTIITHO HECTH LIMBUILHO-TIPABOBY BiAMOBIIaIbHICTh. BoHa MOKIagaeThes
Ha (i3UYHHUX a00 OPUAUYHUX OCIO, MISIBHICTH SKHUX TMpPHU3BENa A0 3amoisTHHS
mkoau [2, c. 37].

[Toni6H01 mo3utii qorpumyerhesi E. AGycyn, KU MPOMOHYE PO3MOAUIATH
BIJIMOBIIATILHICTE Mk PO3pOOHUKOM Mojeli, aBTopoM deepfake, kopuctyBauem,
KU HOro MOIMMPHUB, Ta HUPPOBOIO TIAT(HOPMOIO 3aJIEKHO BiJ PiBHS KOHTPOJIIO
HaJ[ TEXHOJIOTIE0 M MOXKJIMBOCTI 3amoOirtu mkomi [5, ¢. 4]. Jng ykpaiHcbkoro
paBa JOIJIBHO MOKJIaJaTH OCHOBHY Bi/IMOBIIAJIbHICTh Ha aBTOpa ad0 opraHizaropa
ctBopeHHs deepfake Ta ocoly, sika CBIOMO MOIIMPUIIA HETIPABIAUBUI KOHTEHT. 3a
YMOBH HEHAJE)KHOTO pearyBaHHs TMICIsA MOBIAOMIICHHS TIPO TOPYIICHHS
BIJIMTOBIIAIBHICTH MOKE HECTH 1 IM(dpoBa ruiarpopma.

E€ppornericekuii Corwo3 chopmyBaB miaxoaun g0 perymoBanHs deepfake-
texHosorii. Al Act nepenbauae 000B’S30K 1H(OpPMYBaTH KOPHCTYBadiB IpPO
mTyyHe noxomkeHHs deepfake-koHTeHTy, 3aCTOCOBYBAaTH TEXHIYHI 3acO0M HOTO
imeHTudikamii Ta 3abe3neyyBaTH MPO30PICTb BUKOPUCTAHHS TE€HEPATUBHOTO
IITY4YHOTO 1HTENEKTY [6]. . Pomepo MopeHOo NosCHIOE, 110 BUMOTH CIIPSIMOBAHI Ha
3aXMCT CHOXKMBAulB 1H(OpMaIli, MONepeAKeHHs] MOPYUIEHHS MpaBa Ha 4YecCTb,
penyTailito Ta npuBarHe XuTTs [7, ¢. 301]. YkpaiHcbke 3aKOHOJIAaBCTBO Hapasi HE
MICTUTh aHAJIOTIYHOTO O0OOB’SI3KYy 11010 MapkyBaHHsA deepfake-koHTeHTy, 110
YCKJIQJIHIOE CBO€YACHE BUSIBIICHHS LIUGPOBUX MiTPOOOK.

Jist cyQ’ekTIB MOJEIBHOrO O13HECY UUBUILHO-IIPABOBUN 3aXUCT MOBUHEH
OXOIUTIOBAaTH KOMIUIEKC CIOCO0IB 3axucTy. Mojens Mae mpaBo BUMAaraTH
NPUMMHEHHS HE3aKOHHOTO BUKOPHUCTAHHS ii 30BHINIHOCTI, BunaneHHs deepfake-
KOHTEHTY, CIPOCTYBaHHS HEIOCTOBIPHOI 1H(pOpMAIlii, KOMIIEHCallli MOPAIbHOT Ta
MaiHOBOI IIKOAM. AHAJOTIYHI MpaBa BUHUKAIOTh Y MOJEIHHOTO areHTCTBa abo
pexiaMmonaBil, skmo nomupeHHs: deepfake mpusBeno 10 MOPYMICHHS iXHBOT
JI0BOI  pemyTarii 4dM 3aBIajo EKOHOMIYHMX 30uTKiB. i HemomyieHHs
MOJAIBIIOT0 MOMMUPEHHS TUPPOBOT MiAPOOKH TOIIILHUM € 3aCTOCYBAHHS 3aXO0/IIB
3a0e3MeyeHHs] TMO030By IIJIIXOM THMYAacOBOTO OJOKYBaHHS JIOCTYIy IO
BIJIMOBITHOTO KOHTEHTY JI0 BUPIIICHHS CIIOPY IO CYTI.

Ha mizcraBi nmpoBeaeHOro aHaily IOIUIHHO 3alpONOHYBAaTH BHECEHHS 3MiH
70 UMBUIRHOTO 3aKOHOJaBcTBa Ykpainu. [loTpedye 3aKOHOZABYOTO BHU3HAUCHHS
noHsTTs deepfake sik okpemoro Buay HUGPOBOTO KOHTEHTY, CTBOPEHOro ado
3MIHEHOTO 13 3aCTOCYBAHHSAM TEXHOJIOTIH IUTYYHOTO 1HTENEKTY. [louiibHUM €
nomoBHeHHS [[WBITRHOTO KONMEKCY YKpaiHM CrHeliadbHUMHA HOPMaMH I0JI0
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IIUBUTLHO-TIPABOBOI BIATOBIAAILHOCTI 32 HE3aKOHHE CTBOPCHHS Ta IONIUPCHHS
deepfake-KOHTEHTY, BCTaHOBJIEHHS MPE3yMIIlli HE3aKOHHOCTI BUKOPHUCTAHHS
30BHIITHOCTI, TOJIOCY UM 1HIIMX 010METPUUHUX XapaKTePUCTUK ocobu Oe3 ii 3roju,
NMOKJIaJCHHS Ha IMdpoBi TUIaThopMu OOOB’SI3KY ONEPATHBHOTO BUIAJICHHS
KOHTEHTY IIiCIII OTPUMaHHS OOTPYHTOBAHOTO TOBIAOMJICHHS TPO TOPYIICHHS,
3aMpOBAKEHHS CIEIaJbHOTO MOPSAAKY BU3HAUYCHHS Ta KOMIEHcAIlli MOpPalbHOT
IIKO/AM, 3aloJITHOI BUKOPUCTAHHAM TEXHOJIOTIM TIeHEepaTUBHOTO IITYYHOTO
IHTEJICKTY.

BucnoBku. IlpoBenene AOCHIDKEHHS 3acBIAYWIO, IO YHWHHI HOPMHU
IUBIIPHOTO 3aKOHOJABCTBA YKpaAiHM YAaCTKOBO 3a0€3MeuyloTh 3aXHCT IMpaB
cy0’€KTIB MOJAENIBHOrO O13HECY BIJ HEMPABOMIPHOTO BHUKOPUCTAHHS TEXHOJIOTIN
deepfake, mo 3ymoBI0€ HEOOXIJHICTh YOCKOHAJIICHHS TIPABOBOTO PETYIIOBAHHS
[UIIXOM 3alpOBaKEHHS CIICHIAIbHUX HOPM, SIKI BPaXOBYBAaTUMYTh OCOOJIMBOCTI
CTBOPEHHS Ta MOUTUPEHHS TAKOTO KOHTEHTY.
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SECTION 7.
MILITARY SCIENCES, NATIONAL SECURITY
AND SECURITY OF THE STATE BORDER

Fuad Alekberov
National Defense University of the Republic of Azerbaijan

ANALYSIS OF THE UNIT'S ACTIVITIES IN THE
DIRECTION OF THE PROBABLE MAIN STRIKE OF
THE ENEMY DURING THE SECOND KARABAKH
WAR

Summary. The article comprehensively analyzes the activities of the unit in the direction of the
probable main strike of the enemy within the framework of the Iron Fist operation carried out
during the Second Karabakh War, the planning and execution of the operation at the operational-
tactical level, and the short results achieved. The purpose of the study is to explain the main
features of the joint operations carried out by the unit during the war in interaction with other
types of troops, special forces, missile and artillery units, as well as to consider the approaches
and assessments of international military experts on the results of these operations. At the same
time, the strategic leadership of Ilham Aliyev - the Supreme Commander-in-Chief of the
Azerbaijani Armed Forces in achieving the historic victory, the application of modern
technologies, and the specific features of combat tactics are separately emphasized. It is noted
that various aspects of this war were studied by a number of foreign military research centers and
experts and influenced the formation of significant changes in approaches to modern war
concepts.

As a result of the analytical analysis, the high effectiveness of the interconnected activities of the
unit and various special-purpose units operating in the direction of the enemy's probable main
strike was determined. During the study, theoretical analysis and scientific research methods were
used.

Introduction
Information on the chronology and combat operations of the Second Karabakh
War, also known as the Patriotic War, the 44-day war or Operation Iron Fist, as well
as the studies of military experts, are widely available in open sources.
This article summarizes and presents the analysis of the various stages and
levels of combat operations carried out during the Patriotic War, emphasizing that
these studies will contribute to the future development of the Azerbaijani Army and
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the strengthening of the state's defense potential. On September 27, 2020, the next
military provocation of the Armenian armed forces, which began with the intensive
shelling of Azerbaijani settlements and military positions from large-caliber
weapons, paved the way for the 44-day Patriotic War, which radically changed the
geopolitical and military balance in the South Caucasus. The Iron Fist
counteroffensive operation, which was launched immediately under the leadership
of the President of the Republic of Azerbaijan, Supreme Commander-in-Chief of
the Armed Forces, Ilham Aliyev, was not just a response measure, but also the
beginning of a strategic campaign that would end the thirty-year occupation.

The initial stage of the operation envisaged breaking through the enemy's
engineering and fortification lines, which had been strengthened for decades in
difficult geographical conditions - in particular, in the Murovdag range, the Talysh-
Aghdara heights and in the south in the Fuzuli-Jabrail directions. The basis of the
strategy was to split the enemy forces along the entire line of contact, disperse its
operational resources and paralyze its control system. For this purpose, several units
simultaneously operated in different operational directions (north-east, east and
south-west), constantly keeping the enemy in a state of uncertainty. In this war, where
the latest achievements of modern military science were applied, the Azerbaijani
Army demonstrated a high level of coordination. Precise fire support of the Missile
and Artillery Troops, the effective use of the Air Force, including strike UAVs, and
the agile movement of maneuver units were combined in a single intelligence-
information space. It should be noted that the tactical experience and tested methods
gained in the April battles of 2016 were further improved during the Patriotic War,
creating the basis for the successful implementation of large-scale operations.

The uninterrupted operation of armored vehicles and heavy military machinery
maneuvering at the operational-tactical level under extreme terrain conditions
directly depends on the high kinematic accuracy and operational reliability of their
transmission systems, particularly their highly loaded gears [1-9]. According to
modern military-technical requirements, ensuring the durability of such strategic
mechanisms necessitates the application of methods for the effective copy-grinding
of gear tooth flanks and the honing of geometric parameters using controlled
subsystems [10-18]. In this regard, a systematic analysis of the machining efficiency
and surface layer microhardness of gear mechanisms in mechanical engineering
technology is of great scientific and practical importance for enhancing the
technological sustainability of combat vehicles [19-25].

The presented article examines the factors that determined the Victory by
conducting a scientific and theoretical analysis of the initial stage of the 44-day war,
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the implementation of the operational-tactical tasks of the troops, and, in particular,
the military achievements in the north-eastern direction.
The initial stage of the Patriotic War

On September 27, 2020, the Armenian armed forces intensively fired at the
positions of the Azerbaijani Army and residential areas along the front line using
large-caliber weapons, mortars, and artillery installations of various calibers. As a
result of this provocation, the civilian population and military positions faced
serious danger. Considering the current situation, the President of the Republic of
Azerbaijan and Supreme Commander-in-Chief of the Armed Forces Ilham Aliyev
ordered the Azerbaijani Army to launch a counter-offensive operation. Thus, the
Azerbaijani Army launched large-scale military operations to prevent the enemy’s
combat activities and ensure the safety of the civilian population. This counter-
offensive operation, later known as the Iron Fist, constituted the initial stage of the
Patriotic War and played a decisive role in restoring the territorial integrity of
Azerbaijan [1].

As shown in Figure 1, the line of contact between the armed forces of
Azerbaijan and Armenia in Karabakh and the surrounding areas as of September 27,
2020 1s depicted.
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Fig. 1. Line of Contact (2020)

The Patriotic War, which began on September 27, 2020, was accompanied by
combat operations in several directions along the line of contact. The operations
began with mutual fire and offensive activities around the Murovdag heights, the
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Talish and Aghdara directions, as well as the Jabrayil and Fuzuli regions. Looking
at the course of the battles, it can be observed that the operations were mainly
conducted in two operational directions - in the northeastern and southern regions
of Karabakh. At the initial stage, the main goal was to break up the enemy's forces
along the entire front and force them to disperse their reserves. For this purpose,
counterattack operations were carried out simultaneously in several directions: one
Unit began operations in the southwestern direction, another in the eastern and
northeastern direction, and the third in the northern direction. To support the
operations of the attacking units, units of missile and artillery troops were allocated
in accordance with previously prepared plans. These forces carried out combat
activities in close coordination with the attacking units. Air support for the
operations was provided by the Air Force of the Azerbaijani Army. During the
battles, the Azerbaijani Army extensively used the experience gained in the April
2016 battles. The tactical methods tested in those operations were improved with
new weapons and technologies and applied on a larger scale. Although full-scale
offensive tasks were not set during the operations conducted in 2016, the experience
gained here had a significant impact on the planning of subsequent operations. In
particular, the activities carried out in the north-eastern direction played a test role
for future battles. In this context, in coordination with special forces, methods for
breaking through the enemy’s defense system — the Ohanyan Line — were practically
tested [2].

Fig. 2. “Ohanyan Threshold” and the line of engineering obstacles
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General Ter-Tadevosyan, who planned and led the operation to occupy Shusha,
openly stated in an interview with the Armenian media: “The Armenians, without
involving large forces of the Azerbaijanis, but only the assault battalions of the first-
line units of the front-line units (the main operational weight was in the northeast
direction) and 2-3 XTDs, conducted combat reconnaissance activities of the Union,
and exposed the defense structure of our soldiers along the entire Ohanyan Range.”
As shown in Figure 2, the Ohanyan Range, one of the main elements of the enemy’s
defense system, and the line of engineering obstacles created in front of it are
depicted.

After the April 2016 battles, the Azerbaijani Army, having analyzed the
operation, correctly assessed the results and skillfully applied the experience gained
from these results in the training of the army, skillfully applied the experience gained
from these results in the training of the forces over the next 4 years, achieved great
successes in the Patriotic War and, as a result, did not suffer large losses in personnel
during the war.

At the initial stage, the Azerbaijani Army, by repeatedly launching successive
attacks in several directions against the illegal armed formations operating in
Karabakh, both concealed the main direction of its attack and forced the enemy
command to immediately disperse its mobile and special forces, as well as groups
of terrorist organizations, along the entire front.

By order of the commander of the Unit conducting the operation in the
northeast, the created mobile assault groups (assault detachments) took control of
important relief areas in the enemy’s tactical rear area, bypassing the
Armenian resistance centers or carrying out infiltration operations in the designated
directions.

The following statement was made in the analysis of foreign military analysts:
“The Armenians did not study or misjudged what happened in 2016, which is why
they were caught off guard in the 2020 campaign. They deployed three MAA (the
6th, 7th and another unspecified regiment) against the Unit conducting the
operation in the northeast, in the area where there was no Azerbaijani railway. They
did not take into account the possibility of the Azerbaijanis quickly moving south
and the possibility of a “wheeled” strike in the Horadiz corridor (although a railway
passed through Azerbaijani territory along the Araz River)” [3].

The Unit, which was operating in the northeast direction, carried out its
offensive operation through assault groups that had previously undergone joint
coordinated action training. Under the fire support of the firepower allocated by the
higher command for support and the unit's staff, the engineer units began to clear
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Fig. 3. Initial situation (September 27, 2020)

minefields during the movement. Following them, armored groups consisting of
tanks and PDMs quickly launched an attack. Despite some losses, the armored and
assault groups completed the initial tasks set before them.

It should be noted that if the Armenians had been better prepared and had not
simply relied on the Ohanyan limit, perhaps this attack would not have been
successful. However, the unit's command, having conducted a correct risk analysis,
correctly assessed this complacency of the Armenians. Because before launching
the attack, the command had the opportunity to keep the probable directions of the
enemy's reserves under artillery fire, as well as to monitor them through the UAVs
in their armament and intervene at the right moments.

Initially, battalion and division tactical groups, assault groups and special
assault groups were involved in the operation in the northeast direction. As a result
of their activities, several columns transporting the enemy's personnel and
equipment to their positions in fortified areas were destroyed. Later, motorized rifle
units on BMP-3 completed the rout of the scattered small groups of the enemy.
Video footage of this operation was distributed on social networks.

The most important frontier that the Union carrying out the operation in the
northeast direction had to overcome was the "Ohanyan frontier". Despite the fact
that the enemy had the advantage in terms of terrain and technology in this direction
(due to the mountainous and forested terrain, the Union's units could not fully
benefit from the capabilities of the equipment), the Union command made the right
decision and achieved the set goals.
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Thus, the created battalion and division tactical groups, taking advantage of the
gaps discovered, quickly infiltrated into the depths, managed to pass through the
enemy forces involved in the defense and successfully carried out the encirclement
operation.

Seeing the breach of the fortified defense line, the enemy attracted almost all
of its resources to eliminate this breach. Thus, favorable conditions were created for
the successful implementation of the operation of the Azerbaijani Army in the south.

In coordination with the attack of the Union, which carried out the operation in
the south, the Union, which carried out the operation in the northeast, destroyed the
posts of the Armenian armed forces in the Aghdara region and Murovdag direction
and took control of important heights. The Union captured the Murovdag peak as a
result of the military operation carried out by the front in the Goranboy direction.

Retired U.S. Army Colonel John Antal, in his detailed analysis of the Second
Karabakh War and the Future of War, in his book “7 Seconds to Die,” stated: The
purpose of the Union operations in the north, northeast, and south was to pin down
Armenian forces while the Union and its special forces, who were conducting the
main ground offensive, maneuvered in the south. This southern offensive was a
larger-scale version of the 2016 offensive. This time, it was carried out with full
support and sufficient forces ready to advance in a coherent manner. Most
importantly, the special forces were tasked with supporting the main offensive and,
if Armenian defenses and difficult terrain prevented the Union from achieving its
objective, taking over the fight [4].

From September 28 until the evening of September 29, intense fighting
continued along the entire front. The Armenian armed forces repeatedly attempted
to counterattack in the Fuzuli-Jabrail and Aghdara-Tartar directions to regain their
lost positions. The enemy side began to realize that it was facing serious difficulties
in preventing the advance of the Azerbaijani Army. Because the operations showed
that the Azerbaijani Army, including the units of the Union conducting the operation
in the North-East direction, had succeeded in destroying (diluting) both the enemy's
first echelon units and reserve forces along the entire front line with the methods
they applied. On September 29, based on intelligence information received from the
Central Command, improved clarifications were carried out with the intelligence
capabilities of the Union conducting the operation in the North-East direction. As a
result of the reconnaissance, the composition of the enemy's mixed column of
armored and automotive equipment advancing in the Sugovushan (Madagiz) -
Aghdara direction, the trajectory of movement, and the positions of the artillery
vehicles accompanying it were determined. As a result of coordinated fire with the
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Air Force’s unmanned aerial vehicles, artillery assigned by the high command, and
artillery divisions of the unit, the advancing enemy forces were destroyed. As a
result of the active operational activities of the first echelon of the unit, the enemy
forces were destroyed, and armored vehicles, vehicles, and manpower suffered
significant losses. On the first day of the fighting, the Azerbaijani Army focused its
main attention on detecting and destroying the enemy’s air defenses, as well as
radio-electronic warfare means in all directions. Such a method of action led to the
formation of a wrong idea among the enemy. They came to the conclusion that they
had “successfully repelled” the initial attacks of the Azerbaijani Army and that the
Azerbaijani Army would cease its offensive. However, the course of the war showed
that with the method of action applied at the beginning, the Azerbaijani Army, by
weakening the enemy’s air defense system and radio-electronic warfare capabilities,
achieved the elimination of the enemy’s ability to respond, and directed its activities
in the direction of its own interests, achieved the implementation of the modern
principle of warfare.

Russian military expert and editor-in-chief of the magazine Vaten Arsenali,
Viktor Murakhovsky, noted: “Azerbaijan began the war with large-scale
reconnaissance using the forces of all front-line units. From the moment it found a
weak point, the Azerbaijani Army first managed to break through Armenia’s
defenses, and then, taking advantage of the success achieved, launched a lightning-
fast offensive operation” [5].

According to Murakhovsky, the Azerbaijani Army did not allow haste, but
acted cautiously, relying on reconnaissance and infiltration activities of special
forces, long-range fire capabilities, and drone strikes.

Murakhovsky added: “The Azerbaijani Armed Forces almost used the tactics
used by the Turkish Army during Operation Olive Branch in the Syrian city of Afrin
and Idlib province in 2018 [5].

When analyzing the initial phase of the operations, we can see that in the first
phase, the main fire strikes were directed at the positions of the enemy’s electronic
warfare equipment. These strikes were primarily carried out using long-range
artillery, high-precision YARS and missile systems. Video materials published on
social networks and on the official YouTube channel of the Ministry of Defense of
the Republic of Azerbaijan confirm the destruction of the enemy's "Repellent" radio-
electronic warfare station in the Aghdara-Aghdam direction.

The destruction of the enemy’s electronic warfare capabilities allowed the
Azerbajjani Army to actively use UAVs, in particular the “Bayraktar” UAVs
purchased from Turkey. As a result, armed and kamikaze UAVs systematically
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destroyed the enemy’s air defenses, rediscovered radar stations, firepower, and
reserve forces concentrated for counterattacks during the 44 days of the war. Turkish
experts call this process the “Droneization of War” [6].
Deception Operations That Impeded the Enemy’s Planning of
Countermeasures

The Union, which operated in the northeast, played an important role in
diverting the enemy from the main attack direction. When the enemy’s intentions to
move reserve forces to the southern operational area were discovered, the Union’s
units carried out tasks in the Agdere, Sugovushan (Madagiz) and Talysh directions
in accordance with the attack plan of the Union command, and as a result, they
managed to divert the enemy’s reserve forces from the main strike direction. The
experience of military operations shows that high tactical skill, high morale of the
units and complete confidence in the command are essential conditions for diverting
the enemy's reserves from the direction of the main blow. And in the Union, all these
factors were fully present.

The results of the Patriotic War showed that the planning and implementation
of operations effectively confused the enemy with the applied tactical methods. As
a result, the enemy could not determine in which direction the Azerbaijani Army
delivered the main blow until the end of the war.
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Fig. 4. Deception operations

A Ukrainian military expert Alexey Arestovich, who analyzed the 44-day
Patriotic War, wrote on his social network: “The Azerbaijani Armed Forces did not
show haste from the day the war began. They acted unhurriedly and methodically in
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accordance with their plans, moving along the slopes of mountain ranges and
capturing the dominant areas of the territory. In this way, the main targets were both
peaks, mountain passes and passes, as well as settlements that could have a
psychological impact on the enemy” [7].
The victory of the Azerbaijani Army in the Patriotic War and its
consequences

The strategic victory of the Azerbaijani Army in the Second Karabakh War in
the fall of 2020 is explained by several main factors. Some experts interpret this as
the fact that the Azerbaijani Army, well-equipped and prepared for modern combat
methods, destroyed the Armenian troops based on outdated equipment and classical
tactics of action. However, according to a widespread opinion, the use of Turkish
and Israeli-made unmanned aerial vehicles in operations fundamentally changed the
tactical situation and made Azerbaijan’s victory almost inevitable. Russian political
expert Ilya Topchiy noted in his analysis of the Karabakh war, which began on
September 27 and lasted for 44 days: “We observed a new type of war in Karabakh.
Robotized, remotely controlled equipment and high-precision weapons played a
major role in that war. First of all, the balance of forces and means used should be
studied. The current military conflict was of an asymmetric nature. During that
conflict, the parties to the conflict were at different levels of technical development
and, accordingly, were looking for different methods of fighting each other [8].

He also noted that this war was another conflict in which the parties had
different levels of technical readiness; a similar situation was observed in the
confrontation between the US and Iraqi forces in 2003. The Armenians were
technically and tactically unprepared for modern combat operations, remaining at
the standards used in the 70s and 80s of the 20th century. Their tanks did not have
dynamic protection, and their aviation did not have unmanned aerial vehicles. The
Azerbaijanis were two generations superior to them in weapons, equipment and
various means of armament, and in addition, they had been preparing for this
rematch for twenty-five years. The short border war that broke out in 2016 was not
the first alarm signal for the Armenians, they simply drew conclusions from it that
did not correspond to the level, essence and circumstances of what was happening.
“As aresult, the Armenians lost strategically at the very beginning of the war” [8].

The main factor in the successful outcome of the Patriotic War was the strategic
leadership and management skills of the Supreme Commander-in-Chief Ilham
Aliyev, as well as the Unity that emerged from the trust of the people and the army
in him. This joint unity gave the Azerbaijani Army high fighting determination and
ensured the achievement of a historic victory that ended the 30-year occupation.
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Edward J. Erickson, a retired officer of the US Army, Doctor of Philosophy,
and military historian, expressed the following opinion in his detailed analysis in
The Military Review: “From the point of view of operational-strategic art, the joint
planning and preparation of operations carried out by the Azerbaijani Armed
Forces, the organization of management from a single control center, and the
achievement of high combat effectiveness in the execution of tasks were decisive.
However, along with this, the success of the Azerbaijani Army was, among other
things, due to Turkey's acquisition of technical capabilities (it is important to
mention UAVs such as "Bayraktar”, "Soma", "Kargu", and long-range anti-aircraft
missiles), which was an important factor in increasing its combat capabilities.
Ultimately, the success of the Azerbaijani campaign was the result of the long-term
professionalization of its military structures and additional decisions to master
technology” [9].

The Supreme Commander-in-Chief, Mr. [lham Aliyev, clearly stated the main
goal of the Patriotic War. The Azerbaijani Armed Forces, having created an
effective balance between the ways and means of achieving the tasks set by the
Supreme Commander-in-Chief, and having achieved perfect coordination in their
activities, clearly demonstrated the most important features of the operation. The
effectiveness of the weapons and combat tactics used by the Azerbaijani Army in
the 44-day Karabakh war is still being analyzed today by international military
experts and the world's leading army commands. In particular, the Azerbaijani Army
used unique tactical methods, employing unmanned versions of the AN-2 aircraft,
revealing the structure of the enemy's air defense systems, and destroying the
enemy's air defense assets, as well as control points, using high-precision weapons
and UAVs. Currently, the Chinese army continues to test this approach in practice:
converted fighter jets into unmanned aerial vehicles, testing Taiwan's air defense
systems.

Unlike the April 2016 battles, skillfully ensuring information secrecy was
especially important. At that time, the movement footage of the Azerbaijani Army
that went on the offensive was immediately leaked to the network. In some cases,
even the numbers of units, divisions and detachments participating in the operations
were discussed.

During the Patriotic War, the concentration of troops in operational areas and
the offensive were kept secret in accordance with the principles of strategic surprise.
From the first stages of the war, effective management of information circulation,
including the extensive use of satellite communications and modern media
resources, ensured Azerbaijan's complete superiority in the information space. This
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process is a logical result of the deeply planned strategic information preparation
under the leadership of the President of the Republic of Azerbaijan, Supreme
Commander-in-Chief of the Armed Forces [lham Aliyev.

The activities of the Azerbaijani Army, including the Unit operating in the
northeastern direction, are characterized in accordance with the requirements of
modern military science: in complex geographical terrain (plains, foothills, forests
and The Air Force, armed and strike UAVs, as well as the use of high-precision
weapon systems in a unified reconnaissance and control network on the enemy's
engineered defense lines (e.g. high-mountainous areas) formed the basis of the
operations.

US Army researcher Dr. Alexander Kott, while analyzing the war, notes in the
foreword: The Second Nagorno-Karabakh War, which took place from September
27 to November 10, 2020, must be studied by military and national security experts.
This war became one of the historical turning points in military technology and
methods of warfare. It was the first war in history to be shaped and won mainly by
robotic systems. Undoubtedly, this war was not won by technology (machines)
alone. The operation of human soldiers in conjunction with the influence of
unmanned systems played a decisive role [4].

The specific features of the operations carried out in the northeast direction can
be grouped as follows.

Based on the preliminary analysis of the 44-day Patriotic War, it is
possible to summarize the following important conclusions:

— Command and staff experience: The commander and staff of the
Azerbaijjani Army, especially the Unit conducting operations in the northeast
direction, have acquired rich practical combat experience in effective command of
troops in a complex operational environment;

— Coordination between types of troops: The ability to organize interaction
between general-arms units, Missile and Artillery Troops, Air Force and Special
Forces in dynamic combat conditions and provide operational responses in
accordance with the situation has risen to a qualitatively new level,

— Automation of control: The application of modern automated control
systems (AIS) has accelerated information exchange, ensured efficiency in the
control of maneuver units, air defense, UAV, reconnaissance and REM means, and
minimized time loss;

— Centralized command and agility: The control of various forces from the
Central Command Post and the exchange of video information in real time have
optimized the decision-making process and significantly shortened the execution
time of tasks.
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Azerbaijan achieved the highest of these results - victory. Because the
determination of the Supreme Commander-in-Chief, the capabilities and capabilities of
our Armed Forces, and the unity of our people fully enabled us to achieve this result.
Thus, on November 10, 2020, a joint statement was signed by the President of the
Republic of Azerbaijan, the Prime Minister of the Republic of Armenia, and the
President of the Russian Federation on the end of the war. This statement unequivocally
declared the victory of Azerbaijan and the capitulation of Armenia [10].

Conclusion

The historic Victory of the Azerbaijani Armed Forces in the 2020 Patriotic War
laid the foundation for a new stage in the development of modern military science.
The results of the study show that the fundamental pillars of this success are strategic
planning, technological superiority and the training of high-level management
personnel. Firstly, the institutional reforms implemented under the leadership of the
President of the Republic of Azerbaijan, Supreme Commander-in-Chief Ilham
Aliyev, in particular, the application of the Turkish Armed Forces model and NATO
standards, have brought the army's operational management capabilities to a
qualitatively new level. Secondly, the operations carried out in the northeast
direction are of particular importance in terms of strategic deception and correct
assessment of the forces' maneuver capabilities. Activities in this direction
prevented the enemy from determining the direction of the main strike and paralyzed
its defense system in conditions of uncertainty. Thirdly, the modern operational
concept based on the observation - detection - decision-making - adequate response
(OODA cycle), the application of UAVs and high-precision weapons in a single
automated control network, provided absolute information and operational-strategic
advantage over the enemy.

In conclusion, it can be noted that Azerbaijan's military victory is the logical
result not only of technological superiority, but also of the perfect balance created
between strategic goals and tactical means of implementation, and of professional
command and staff management.
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HAYKOBO-JOCJIIIHA I'PYIIA:

Tpodumos IBan MukoJiaiioBuy
KaHJ. TeXH. HayK, CT. JOCTiI., mpodecop Kadeapu TaKTHKH palioTEeXHIYHUX BIHCHK
Xapxkiscokuil Hayionanvuuil ynisepcumem llosimpsnux Cun imeni leana Koowcedyba, Ykpaina

I'puzo Anppiii ApkagiiioBu4
KaH[l. TEXH. HayK, JIOLEHT, HaYaJlbHUK HAyKOBO-JOCIIAHOI T1abopaTopii
Xapxiscokuu nayionanvruuu ynisepcumem Ilosimpanux Cun imeni leana Koocedyba, Ykpaina

I'ypees IBan BosronumupoBuy
1-p.inoc, HAYATEHUK HAYKOBO-IOCTIHOTO BIILTY
Xapxiscokuil Hayionanvuuil yrisepcumem losimpsanux Cun imeni leana Kooceoyba, Ykpaina

Mausipenko Onexcanap CepriiioBuy
KaH/1. TEXH. HayK, C.H.C., IPOBIHII HAYKOBUI CIIBPOOITHUK HAYKOBO-IOCIIHOTO BIIILTY
Xapxkiecokuil nayionanvruil yHieepcumem Ilosimpsanux Cun imeni lsana Kooiceoyba, Yrpaina

IHOPYHIEHHSA HUKJTY OODA ITPOTUBHUKA Y
CHUCTEMI 3AXOJ1B HIIBUINEHHA ZKHBYYOCTI
PAJIOJIOKALOIMHUX CTAHIIN

Anomauin. Ilosnomacwmabna 36potna aepecisi pociicokoi gedepayii npomu Ykpainu
niomeepouna epasaugicme paoionoxayitinux cmanyiu (PJIC) padiomexniunux siticox (PTB) 0o
cyuachux po3eioysanvHo-yoaprux komnaexcieé (PYK), wo @gyuxyionyroms 3a yuxiom OODA.
Pospooneno mamemamuuny moodenv inmezpanvHoi  timosipnocmi  ypaswcennuss PJIC  ma
0OIPYHMOBAHO MemOoO KOMNIEKCHO20 NiO8uweHHs iX dcusyuocmi. Pezynemamu mooento8anus
niomeepounu eqeKmusHiCmy y3200HCEHO020 3ACMOCYBAHH KOMNIEKCY 3ax00i8, wjo 3abesneuye
icmomue 3HudMCenHs Umogiprocmi ypascenns PJIC. Pe3ynomamu moxcyms Oymu 8UKopucmaui
07151 00TpyHmMysanHs 3ax00ie 3abezneuenns xcusyvocmi PJIC PTB.

3 movarky mupokKoMaciTabHoi 30poiHOi arpecii pociiicbkoi denepanii npoTu
VYxpainu PTB IIC 3C Vkpainun (yHKLUIOHYIOTH B YMOBax CHCTEMaTHYHOTO
3actocyBaHHa mpotuBHUKOM PYK, nmo ckmamy sKux BXOIATH pPO3BITyBaibHI
oesmiymoTHi JitaneHl amapatu (bmJIA), 3acobm pamgioTeXHIYHOI Ta OINTHUKO-
€JIEKTPOHHOI PO3BIJIKM, MYHKTH ynpaBiiHHs ¥ ynapHi brnJIA tuny “Shahed-136”
(“T'epanp-2”) [1, 2, 3]. VYpaxenns pagionokauiiitaux cranmii (PJIC) PTB
MPU3BOJIUThL JI0 3HIDKCHHS €(EKTUBHOCTI BEACHHS PaaloJIOKAIIHOT PO3BIIKH,
MOPYIICHHSI CYIIJILHOCTI PaJI10J0KAIIHOTO MOJIsi Ta CTBOPEHHSI CIIPUSATIMBUX YMOB
JUTSI IPUXOBAHOTO 3aCTOCYBAaHHS 3ac001B MOBITPSIHOTO Hamany [4].

AHani3 cyyacHUX MIIXOAIB A0 3a0e3neueHHs xuBy4yocti PJIC cBimumnTts, mo
3aX0AM TACHUBHOTO 3aXUCTy, MAaCKyBaHHS, 1H)KEHEPHOTO OOJIaHAaHHSA TO3UIIN 1
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OTICPAaTUBHOTO MAHEBPY MEPEBAXHO PO3TIIAIAIOTHCS SK OKpEMi HampsMKH, 0e3
ypaxyBaHHA iX KOMIUIEKCHOTO BIUIMBY Ha PO3BIAyBaJIbHO-YIAPHUA ITAKII
npoTUBHUKA. BopHoYac 3a3HaueHW MUK BIAMOBIAA€ JIOTII METIi MPUHHATTS
pimienb OODA (Observe — Orient — Decide — Act), mopyiiieHHS OKpEeMUX €TaIiB
SKOi 37aTHE ICTOTHO 3HM3UTH e(deKTUBHICTh (yHKIionyBanHs PYK [5, 6].
3a3HayeHe OOYMOBIIIOE AKTYaJbHICTh JOCIHIJKEHHS MOXKJIMBOCTEH MOPYIICHHS
mukry OODA mnpoTMBHHMKA SK CKIIQJOBOI KOMILIEKCY 3aXOIiB ITiIBUIICHHS
xuByuocti PJIC.

Metoro pobotu € po3poOJeHHS HAYKOBOTO MIiAXOAY A0 TOPYIICHHS
po3BigyBagbHO-yAapHoro Iukiay OODA npoTHMBHUKA NIISAXOM MaTE€MaTHUYHOIO
MOJICTIOBaHHSI TIPOLIECIB BUSABJICHHS, 1MCHTU(IKALI, TPUHHATTS pIIIEHHS Ta
ypaxkenns PJIC PTB mix wac 3acrocyBanust yaapuux bnJIA tuny “Shahed-136”
(“T'epanb-27).

HaykoBa HoBU3HA poOOTH mojsirae y popMarizaiiii nporecy QpyHKI[IOHYBaHHS
po3BigyBagbHO-yAapHoro mukiay OODA npoTuBHUKAa y BUIIISIAI MaTEMaTHYHOI
Mojeni, 1o 3a0e3nedyye KUIbKICHE OI[IHIOBAaHHS €(EeKTUBHOCTI OJHOYACHOTO
3acTOCyBaHHs 3axoniB miaBuILeHHS kuBydocti PJIC PTB. Bukopucranus
MaTEMaTUYHOTO MOJICJIIOBAHHS SIK 1HCTPYMEHTY JIOCHIDKEHHSI  BIJIMIOBIJA€
Cy4aCHUM MIAX0JaM J0 aHaji3y CKIAaIHHUX BIHCBKOBUX CHCTEM Ta OIlIHIOBAaHHS
e(eKTUBHOCTI aJIbTEPHATUBHUX BapiaHTIB iX (GyHKIIOHYBaHHS [7].

JIJ1st TOCSATHEHHS TTOCTaBJICHOI METH MOOY/I0BAaHO MaTEMAaTUYHY MOJIENb, SKa
OTHUCYE Mpoliec peasizallii po3BiayBaibHO-yAapHOTO 1Ky OODA npoTuBHUKA Ta
Ja€ 3MOTY OLIIHUTH BIUIMB OKPEMHX 3aXO0JiB Ha WMOBIpHICTh ypaxkeHHs PJIC.
[arerpaneny HMOBIpHICTH ypaxeHHs PJIC P, nogaHo sk 100yTOK WMOBIpHOCTEN
peamizamii okpemux etamiB 1ukily OODA: Observe (BusiBnenusi), Orient
(imentudikaiis), Decide (mpuitHsATTS pimeHHs) Ta Act (ypaxeHHs 1) [5]:

Pyp = PBI/IHB ) Pi;LeH ) PpiI.H ) PaTaKI/ID (1)

oe:

Pos — timosipuicmo susienennss PJIC 3acobamu mexwniunoi po3eioku Ha emani
BUABNEHHS,

Pisey, — timosipnicme npasunvrnoi kracugikayii 06 ’ekma sk cnpasichvoi PJIC Ha
emani i0enmuikayii;

P — timogipricms nputinamms piweHHs Ha 3acmocysants yoapuux bnJIA oo
momenmy 3minu nosuyii PJIC na emani nputinamms pivuenHs,

Pimay — timosipricmo ypaoswcennsa PJIC yoapuum bnJIA muny “Shahed-136"
(“I'epanv-2 ") na emani be3nocepeonbo20 ypaxiceHHs Yini.
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[1ix yac moOyA0BU MOJIENI TPUMHATO MPUIYLICHHS PO HE3AJIEKHICTh KaHAJIIB
TEeXHIYHOT pO3BLAKKM Ta yaapHux bnJIA mnpoTHBHHKA, CTaliCTh PEXUMIB
¢yukiionyBanus PJIC mpotarom vacy ii nmepeOyBaHHS Ha MO3UIIT Ta BiJICYTHICTD
BIUTHMBY 3aC001B pagloeIeKTPOHHOT OOPOTHOU.

ﬁMOBipHiCTL BusgBieHHs PJIC xoua O ogHUM 13 HE3aISKHUX KaHaJIB
TeXHIYHOi po3Biaku (pamiotexHiunoi (PTP), onrtuko-enekrponnoi (OE) Ta
iHGpauepBoHOi (1Y) BU3BHAYAETHCS CITIBBIAHOIICHHSM:

Poyas =1 — (1 — Pprp) - (1 — Pop) - (1 — Py). (2)

Nmosipuicte Bussienns PJIC 3acobamu PTP wmae HakonuuyBajgbHUMN
XapakTep 1 OMUCYETHCS MyaCCOHIBCHKUM MTOTOKOM CIIOCTEPEKEHbD:

PPTP =1- e_nr'}\r'Tno3'kEM’ (3)

oe:

n, — KLIbKICMb PO36I0YBANTbHUX 3AC00I8, 3ANYYEeHUX 00 OOHOYACHO20 BEOeHHS
poseioxu PJIC;

Ay — iHmMeHcusHicmos po3sioKu (cepedwns Kinvkicms ‘“‘cnpo6’ eusaenenns PJIC 3a
OOUHUYTO HAC)),;

T0; — uac nepebysanms PJIC na nosuyii;

key — xoepiyicnm pescumy enekmpomacHimuo2o eunpomintosants (EMB).

3HavyeHHS kg MOXKE OYTH CYTTEBO 3HM)KEHE IUIIXOM BUKOPUCTAHHS CUTHAJIIB
3 HU3bKOIO HMOBIpHICTIO mepexoruieHHs (Low Probability of Intercept, LPI),
30KpeMa CKJIaIHOMOAYJIboBaHUX [8 — 10].

ImoBipHocti BusiBnenns PJIC 3acobamu OE Tta IY posBinku Por Ta Py
OPUIHATO CTaJIMMH, OCKUIBKM BOHM BHU3HAYAIOTHCA JAEMACKYIOUMMHU O3HAKAMH
00'eKTa, a HE TPUBAIICTIO Oro nepedyBaHHs HA MO3MUIII.

VMoBipHicTh IpaBuibHOT ineHTHiKaNil cipaBxkHboi PJIC cepen N, THIIOBHX
XUOHMX TO3ULiN (MakeTiB) 3 koediuieHToM edextuBHOocTI fr (0 < fz < 1)
BU3HAYAETHCS] BUPA3ZOM:

Pipen = 1/(1 + Ng - fq). 4)

VIMOBIpHIiCTb TPHUIHATTS PillICHHS MPO 3aCTOCYBAHHS YAAPHHUX 3acO0iB 10
3miau no3utii PJIC onucyeTbest eKCIOHEHIIaTbHUM 3aKOHOM:

Pyig = 1 — e~ Tnoa/ Tpim (5)
oe:

T i — cEpeoniti uac yukay 6UpooaeHHs piulenHsl, MooOmo ycepeOHeHUl Yac 8i0
momenmy eusgnenns PJIC 0o nputinamms piueHHs1 Ha iT YPANCEeHHS.
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CymMmapHe cepeTHbOKBaIpATUIHE BIAXUICHHS TOUYKH MaaiHHS yaapHoro briJIA
Oy BHW3HAYAETHCS NUIIXOM KBAJPATHYHOTO JOJAaBaHHS TMOXMOKH BHU3HAYCHHS
KOOpAMHAT 3aco0amMH TEXHIYHOI PO3BILAKK (3 ypaxyBaHHSM 7 MOCIHIJOBHHX
YTOYHEHB) Ta MOXUOKHU 1HEPIiaIbHOT HABITAIlIMHOI CUCTEMH, SIKa HAKOTUYIYEThCS
MPOTIOPLIIHO JTaTbHOCTI MOJBOTY L 3 KoedilieHTOM kyxc.

ﬁMOBipHiCTL ypaxkennst PJIC ogaum ynapaum briJIA Bu3HauaeThCsi HA OCHOBI
posnozminy Penes 3 ypaxyBaHHAM e(EKTHBHOTO pajiyca ypaxeHHsS O0ioBOT
YaCTUHM 7y, Ta YMOBHOI iMOBipHOCTI BuBeneHHs PJIC 3 nagy Py, 1110 XapakTepusye
e(peKTUBHICTHh OOMOBOT YaCTUHU 32 YMOBH ii MiAPUBY B MeXaX €(PEKTHUBHOI 30HU
ypaXeHHS:

2 2
PaTaKI/I,l = (1 —€ ryp/ZO'z) ) P(1>' (6)

Jnst rpyniu 3 Npnjz4 HE3aJIEKHO 3aCTOCOBAaHUX yaapHux briJIA #iMoBipHICTB
ypaxkeHHs1 PJIC BU3Haua€eThCsl HACTYITHUM BHUPA30M:

Ngg
Piraxu = 1 — (1 - PaTaKI/I,l) ’ HA- (7)

Ha ocHOBiI 3ampomnoHoBaHOi MareMaTu4Hoi wmojeni (1)—(7) BHUKOHAHO
YUCJIOBHM PO3PAaXyHOK IHTErpanbHOi WMOBIpHOCTI ypaxkeHHs PJIC mng 6a3zoBoro
BapiaHTa ii (PyHKIIIOHYBaHHS 0€3 3aCTOCYBAaHHSI 3aXO/I1B IM1JIBUILIEHHS KUBYYOCTI.

JIJ1 41 CIOBOT0O €KCIEPUMEHTY MTPUMHATO TaKi BUX1IHI JaHi: (1, = 3; 4= 0,25 rox
b Taos = 6 TOI; ke = 15 Pop = 0,7; Pry = 0,5; Ny = 0; fa = 0; Tpi = 2 TO; L = 350 KM;
ke =0,00005; m=3; r,=30mM; Py=0,8; Npua=2; or=21m. Otpumani
pe3yabTaTH HaBeieHo B (Tadu. 1).

Tabnuys 1
BuxigHi Ta po3paxyHKoOBI HapaMeTpd MAaTEMATHYHOI MO/Ie/1i OLiHIOBAHHS
rmoBipHocTi ypaxenns PJIC 0e3 3acTocyBaHHs 3aX04iB 3aXHCTY

Etan mukmy OODA KirouoBi BXiHI mapaMeTpu Hvosipricts
eTamy
n-=3;2=0,25rox’"; Thos =6 rox; key =
Busasnenns 1; Pguse = 0,998
Por=0,7;, Py=10,5
Inentudikaris Na=0;f:=0 Pipern=1
[IpuitHATTS pilieHHs Thos = 6 TOI; Tpiu =2 TOR Ppiu= 0,95
.. L =350 xm; kinc =0,00005; m = 3;
YpakeHHs 1T Fop = 30 M Py = 0.8: Nowza = 2: 0= 21 m Pamaru = 0,75
InTerpanbna
HMOBIpHiCTBH ypaskeHHsI Py, =0,711
PJIC
asmopcvka po3pooxa
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OckibKH 1HTErpanbHa HMOBIpHICTH ypaxenHs PJIC BuzHavaeThes sk 100yTOK
WMoBipHOCTel peamizamii okpemux etamiB 1ukiay OODA (1), nopymieHHs
(YHKIIIOHYBaHHSI HaBITh OJHOTO 3 HHUX MPHU3BOJIUTH JO MYJbTUIUTIKATUBHOTO
3MEHILIEHHS Pe3yIbTyI0u0i HMOBIPHOCTI ypaxkeHHs. Ha 11ii1 0CHOBI 3ampornoHOBaHO
KoMILIekcHe mijBuieHHs )uBydocti PJIC PTB, saxe mepenbavae y3rojpkeHe 3a
METOI0, YaCOM Ta YMOBAaMH 3aCTOCYBAaHHS M'SITH B3a€EMO/IONIOBHIOIOUUX TPYTI 3aX0/IIB,
KO)KHA 3 SIKUX CIPSMOBAHA Ha IMOPYIIECHHS BIAMOBIIHOTO €Taly pPO3BiAYyBaJbHO-
YAApHOTO ITUKIY MPOTHBHUKA. 30KpeMa, OOMEKEHHS PEXUMY €JIEKTPOMArHiTHOTO
BUIIPOMIHIOBAaHHS kgy Ta KOMIUIEKCHE MAcKyBaHHS, IIO 3MEHIIYe€ WMOBIPHOCTI
ONTHUKO-CJIEKTPOHHOTO Por Ta 1H(pauepBOHOr0 Py BUSBICHHS, 3a0€3ME€UyIOTh
3HIDKEHHSI MIMOBIPHOCTI BUSIBJICHHSI P46 Ha eTari “Observe”. Posropranus XxuOHUX
no3utliit i maketiB PJIC N, f; 3MeHIIIy€e HIMOBIPHICTh MPAaBWILHOT 11IeHTU(IKAIIIT I
Pise, Ha eram “Orient”. CkopouenHs vacy mnepeOyBanHs PJIC Ha mosuttii 7
YHACIIIJIOK OINEpPaTHBHOI MEpPEeNUCIIOKallli OJHOYACHO 3HIDKYE WMOBIPHOCTI
BUSIBJICHHS Ta INPUMHATTSA PINICHHS IMOAO YPaKeHHS Pgue Ta Ppy, Ha eramax
“Observe” ta “Decide”. 3actocyBaHHs 3ac00iB (PI3UYHOTO (IHKEHEPHOI'0) 3aXUCTY,
0 3a0e3MevyoTh 3MEHIIEHH! KPUTUYHOTO pajilyca ypaskeHHs 7,, IPUBOIUTH JI0
3HIDKCHHS MMOBIPHOCTI YPKEHHS Py, Ha €Tamm “Act”.

JIns  KITBKICHOTO OIiHIOBAHHS €(PEKTHMBHOCTI 3alpONOHOBAHOTO METOIY
IIPOBEICHO YHMCIIOBUM €KCIIEPUMEHT BIAMOBIIHO 10 MaTeMaTHUHOi Mozemi (1) — (7).
Ha mepmiomy erari BIUTUB KOXHOTO 13 3aXOJiB OI[IHIOBABCS OKPEMO BiHOCHO
6a3zoBoro BapianTta (Tabia. 1), MO Jag0 3MOTY BHU3HAUUTH MOTO 1HAWBIIYaJbHUM
BHECOK y miaBuIieHHs xuBydocti PJIC. Ha npyroMy erani BUKOHAHO 1HTErpajibHe
OI[IHIOBAHHSI CIIJILHOTO 3aCTOCYBaHHSI BCIX 3aXO0/lIB, p€3yJIbTaTH SIKOTO HABEJICHO B
OCTaHHBOMY psAKY (Tabn. 2). Sk mnoka3HUK e(EeKTHBHOCTI BUKOPUCTAHO
iMoBIpHIiCTB xkuBYy40cTI PJIC, 1110 BU3HAYa€THCSI HACTYITHUM CITIBBITHOIICHHSIM:

B =1 — By (8)
Tabnuys 2
Pe3yabTaTH 4YHMCI0BOr0 po3paxyHKy iiMoBipHocTi ypaxenus PJIC PTB
3axin 3axmery Pouns [P Ppivi | Pamaru Py Picus
BincyTni 0,998 1 0,95 0,75 0,711 0,289
Oomexenns EMB 0,929 1 0,95 0,75 0,662 0,338
KomniekcHe MmacKyBaHHs 0,994 1 0,95 0,75 0,708 0,292
Xu6ni no3uitii, maketu PJIC 0,998 0,417 0,95 0,75 0,296 0,704
OnepatuBHA NIEPEIUCITOKALIIS 0,941 1 0,777 0,75 0,548 0,452
®i3uvHm (IHKEHEPHUI ) 3aXUCT 0,998 1 0,95 0,293 0,278 0,722
¥Yci 3axoau pazom 0,615 0417 | 0,777 | 0,293 0,058 0,942
asmopcvka po3pooxa
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[IpoBenmeHi po3paxyHKH CBimyaTh, IO €(PEKTUBHICTH OKPEMHUX 3aXO/IiB
migBumieHass kuBydocTi PJIC  iCTOTHO BIAPI3HIETHCA 3aJ€KHO BiJI  €TaImy
po3BigyBasbHO-yAapHOTO TMKITY OODA, Ha sikuii BOHW BIUTMBalOTh. HaiiGinbime
3HI)KCHHS 1HTErpajbHOT MMOBIPHOCTI Ypa)keHHS 3a0€3MeuyI0oTh 1HKCHEPHUN 3aXUCT
(Pyp = 0,278) Ta pozropranHs XubHUX no3uLlii (P, = 0,296), 110 NOACHIOETHCS IXHIM
BIUIMBOM HAa €Tand 3 HaWOUIPIIMM IIOTEHIIAJIOM 3MEHIIEHHS BIIIIOBIIHUX
iMOBiIpHOCTEH Y 6azoBoMy BapiaHTi Moaem (Payngw = 0,75) Ta (Pigen = 1 BIATIOBIIHO).
Hatomicte komruiekcHe MackyBaHHS (P, =0,708) 1 OOMeXeHHs pexumy
eJIEKTPOMAarHiTHOr0 BUIPOMiHIOBaHHS (P, = 0,662) 3a 130J1b0BAHOT0 3aCTOCYBaHHS
3a0e3eYyI0Th BIIHOCHO HE3HAYHUI €(EKT, OCKIJIbKU BIUIMBAIOTH JIUILIE HA OKPEMI
KaHaJu 0araTOKaHaJbHOI CHCTEMU TEXHIYHOI PO3BIIKU MPOTUBHUKA.

[IpuHIIMTIOBO 1HIITUH pe3yIbTAT OTPUMAHO 32 Y3TOHKEHOT0 3aCTOCYBaHHS BCIX
3alpONOHOBAHUX 3aXOAiB. Y IbOMY BHUIAJKy HMOBIpHICTh BusBieHHS PJIC
3menIryetbes 3 0,998 no 0,615, a iHTerpanbHa HMOBIPHICTS ii ypakenas — 3 0,711
10 0,058. BinnoBinHo iHTEerpaibHa MMoBipHICTH kuBy4docTl PJIC 3pocrae 3 0,289
10 0,942, To6TO OUIBII HIXK YTpUYl MOPIBHAHO 3 0a30BUM BapiaHTOM. OTpumaHi
pe3yabTaTH CBiAYATh MPO HAABHICTH CHHEPIETUYHOIO €(EKTy, 3a SIKOr0 CyMiCHE
3aCTOCYBaHHS 3axo0JliB 3a0e3ledye ICTOTHO BHILY €(EeKTUBHICTh, HIK iX
BUKOPUCTaHHA OKpemo. lle 00yMOBIIEHO y3rOo/’KEHUM 3HMKEHHSIM 1IMOBIPHOCTEH
peamizamii Bcix eramiB nukiry OODA, BHAcHiOK 4OTO IHTETpajibHa HMOBIPHICTh
YPaKEHHS 3MEHITY€EThCA K JOOYTOK OKPEMHX IMOBIPHOCTEH.

JlolaTKOBO TpOBEJICHE MaTeMaTUYHE MOJICIIOBAHHS 3aJICKHOCTI WMOBIPHOCTI
xuBydocTi PJIC Bim TpuBanmocti nepeOyBaHHS Ha MO3ULIT 3a PI3HUX 3HAYEHb
CEpENHbOr0 Yacy LUKy BHPOOJICHHS PINIEHHS NPOTHBHUKA 1), MIATBEPAUIIO
CTIMKICTh 3alpOIIOHOBAHOTO MIAXOMY B IIMPOKOMY Jiarma3oHi YMOB 3aCTOCYBaHHSI.
MopentoBaHHs MOKa3aJ1o, 0 KOMIUIEKCHE 3aCTOCYBAHHS 3aX0/11B 3aXUCTY 3a0e3euye
cTabuTbHE MIATpUMaHHS WMOBIpHOCTI KuBydocti PJIC Ha piBHI Omusbko 0,9
MPAKTUYHO HE3aJeKHO BIJ TPUBAIOCTI MepeOyBaHHS CTaHINI Ha MO3WIIlli, TOJI 5K Y
0a30BOMy BapiaHTI 1l MOKa3HUK MOHOTOHHO 3MEHIIYETHCS 10 3HAYEHHS OJIM3BKO
0,25. Ile cBiAUMTH MpO TeE, 110 Y3roKeHe NopylIeHHs pi3HuX eTamniB uukity OODA e
3HAYHO €(EKTUBHIIIUM MIXO0A0M JI0 MiABHUIIEeHHS XuBYy4ocTi PJIC, HiX 3HMKEHHS
HMOBIPHOCTI peai3aliii JMIIe OAHOTO 3 €TariB I[bOr0 IUKITY.

BucnoBku. [ToBHOMacmTabna 30poiiHa arpecist Pociiicbkoi @exaepaiiii mpotu
VYkpainn 3acBiqumna Bucoky BpaziuBictk PJIC PTB mo cywacaux PVYK
NPOTUBHUKA, QYHKIIIOHYBaHHS SKUX IPYHTYEThCS Ha peanizauii nukiry OODA.

Po3po0neHo MaTreMaTuuHy MOJIENb IHTErpadbHOT UMOBIpHOCTI ypakeHHs1 PJIC
K 0OYTKY HUMOBIpHOCTEH peainizalii eramiB qukiry OODA Ta o0rpyHTOBaHO METOJ
KOMILJIEKCHOTO mijiBuIlleHHs >kuBy4docTi PJIC, mio mnepeabauae y3rojpkeHe

| 106



August 7, 2026 e Marseille, French Republic I

3aCTOCYBaHHA OOMexeHHs pexkumy EMB, KOMITJIEKCHOTO MacKyBaHHS, XHOHUX
MO3UIIi}, ONIEPAaTUBHOT MEePEANCIOKAIli Ta 3aC001B (PI3MUHOTO 3aXUCTY.

Pe3ynbrati MaTeMaTHYHOTO MOJICTIOBAHHS MIATBEPIUIIHU, 10 KOMIUIEKCHE
3aCTOCYBaHHS 3alpPONOHOBAHUX 3aXOJIB 3HIKYE 1HTErpajbHy MHMOBIPHICTh
ypaxxenns PJIC 3 0,711 mo 0,058 Tta migBuirye HMOBIPHICTH ii >KHBYYOCTI
npuOIM3HO YTPUYI TOPIBHAHO 3 0a30BuUM BapiaHTOM. OTpuMaHuil edekT
JOCATAETHCS 3aBASIKM OJJHOYACHOMY MOPYILIECHHIO pi3HUX eTamiB mukiay OODA.

[IpakTiuHe 3HAYEHHS OJEPXKAHUX PE3YJbTATIB MOJSATa€ B MOXIMBOCTI iX
BUKOPUCTAaHHS TiJ 4Yac IUIAaHyBaHHA 3axojiB 3a0e3Me4YeHHs >KUBYYOCTI
PaIIOTEXHIYHUX IMAPO3UIIB, OOIPYHTYBaHHS PEXHMIB OOHOBOTO 3aCTOCYBaHHS
PJIC Ta omintoBaHHs €(eKTUBHOCTI CYKYITHOCTI 3aX0/1iB NpoTuAli ynapuum briJIA.

[TepcrieKTHBHUM HAMpPSMOM TOMAJBIINX JOCTIHKCHb € BPaXyBaHHS BIUTUBY
3aco0iB PEDB, OararoxkaHanbHUX pO3BiAyBajJbHO-YJIApHUX MOl NPOTUBHUKA Ta
3aCTOCYBaHHS METOJIB IMITAI[IHHOTO MOJIEIIOBAHHS JJIsl OI[IHIOBAHHS >KHBYYOCTI
PJIC B yMoBax auHamMi4HOi 60MOBOi 0OCTaHOBKH.
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PREDICTIVE ANALYTICS AND ARTIFICIAL
INTELLIGENCE IN EMERGENCY WARNING
SYSTEMS

The rapid increase in natural, technological, military, and cyber threats,
together with the dynamic evolution of emergency situations, necessitates a
transition from traditional response methods to proactive early warning systems
capable of predicting hazardous events before they occur. Recent advances in
artificial intelligence (Al), predictive analytics, big data, cyber-physical systems,
digital twins, and the Internet of Things (IoT) provide the foundation for the
comprehensive analysis of heterogeneous information streams, the identification of
hidden patterns, and the real-time prediction of emergency scenarios [1]. The
application of predictive analytics and artificial intelligence algorithms enables
timely risk assessment, the generation of well-founded early warnings, the
optimization of civil protection resources, and improved decision-making
efficiency. Therefore, research focused on integrating predictive analytics and
artificial intelligence into emergency warning systems is highly relevant,
scientifically justified, and of significant practical importance for enhancing public
safety, strengthening the resilience of critical infrastructure, and accelerating the
digital transformation of civil protection systems [2]. An example of the integration
framework of modern Al technologies into emergency warning and civil protection
systems is presented in Figure 1.
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Fig. 1. Integration Framework of Modern Al Technologies into Emergency
Warning and Civil Protection Systems

Predictive analytics in emergency warning systems is a set of intelligent data
analysis methods, mathematical modeling techniques, and artificial intelligence
algorithms that enable the prediction of the likelihood, development, and potential
consequences of hazardous events based on the analysis of historical and real-time

data [3,4]. Table 1 presents a comparative analysis of the advantages of applying
predictive analytics integrated with artificial intelligence in emergency warning
systems compared with conventional forecasting methods.

Table 1

Comparative Analysis of the Advantages of Using Predictive Analytics
Integrated with Artificial Intelligence in Emergency Warning Systems
Compared with Conventional Methods

Conventional Integrated with Al
Evaluation Forecastin Predictive Analytics Advantage of the
Criterion g Integrated with Al Proposed
Methods
Approach
Integration of structured and .
Provides a
. unstructured data from loT )
Limited number of . . . comprehensive
devices, UAVs, satellites, video i :
Data Sources structured data . . . information
surveillance, social media,
sources. . . landscape for
digital twins, and open data .. )
o decision-making.
repositories.
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Continuation of table 1

Conventional Integrated with Al
Evaluation Forecastin Predictive Analytics Advantage of the
Criterion g Integrated with Al Proposed
Methods
Approach
L .. Automated analysis of large- .
Primarily statistical utomated ana ySIS O .arge Reduces processing
Data scale datasets using artificial . .
. or expert-based . . . time and improves
Processing . intelligence and machine .
analysis. . forecasting accuracy.
learning.
Based on historical . . .
ased ofl fiistorica AAdaptive forecasting using Improves the
Emergency patterns and . . .
. real-time data and self-updating reliability of real-
Forecasting predefined . .
: predictive models time forecasts.
scenarios.
Limited t . . .
fmitec o Automatic detection of hidden Enables early
Anomaly predefined . . . . .
) anomalies using neural identification of
Detection threshold-based )
networks. potential threats.
methods..
. . . . I th
Risk Based on static risk | Dynamic risk assessment using TIproves e
. . accuracy of risk
Assessment | assessment models Al and predictive analytics. )
evaluation.
Enhances the
Decision Highly dependent Intelligent generation of validity and
on expert recommendations using Al- reliability of
Support . .
experience. based models. managerial
decisions.
. 1f-learni 1 .
Models require . Self-learning mode' > Enables automatic
System continuously updated using new .
e manual updates . . adaptation to
Adaptability oL data and continuous learning . o\
and calibration. : changing conditions
mechanisms.
Limited by th o . .
fited by the Supports distributed computing, Enables real-time
- performance of i
Scalability : cloud platforms, and Edge processing of large-
conventional .
. Computing. scale datasets.
computing system

Conclusion: The conducted research confirmed that the application of
predictive analytics and artificial intelligence represents a promising direction for
the development of emergency warning systems by enabling the timely prediction
of hazardous events, intelligent risk assessment, and real-time decision support. The
proposed Al integration framework, together with the comparative analysis against
conventional forecasting methods, demonstrates its potential to improve forecasting

accuracy, reduce emergency response time, optimize resource utilization, and
facilitate the transition from reactive to proactive emergency management. The
obtained results provide a scientific and practical foundation for the further
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implementation of intelligent early warning systems and the digital transformation
of civil protection.
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NEUTROPHIL REACTIVITY AS A POTENTIAL
INDICATOR OF TUMOR RESISTANCE TO
DOXORUBICIN

The development of resistance to chemotherapeutic agents remains one of the
major causes of tumor progression and treatment failure. Identifying novel
biomarkers capable of predicting the emergence of chemoresistance is therefore of
considerable clinical importance. Circulating neutrophils are among the key
components of innate immunity and rapidly respond to tumor-derived signals by
altering their phagocytic activity and oxidative metabolism. Characterization of
these functional changes may contribute to the identification of early indicators of
chemoresistance, including in breast cancer [1-2].

To investigate the quantitative and functional alterations of circulating
neutrophils associated with the development of doxorubicin resistance in an
experimental tumor model.

The study was performed using 70 female Wistar rats aged 2.5 months with a
body weight of 185.0 = 13.8 g. Doxorubicin-sensitive and doxorubicin-resistant
variants of Walker 256 carcinosarcoma were used. In the final experiment, animals
were allocated into intact control, sensitive tumor, and resistant tumor groups.
Peripheral blood leukocyte subsets, neutrophil phagocytic activity, and reactive
oxygen species (ROS) production were evaluated by flow cytometry.

Growth of both tumor variants was accompanied by marked alterations in
peripheral blood leukocyte composition, including an increased proportion of
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granulocytes and a decreased proportion of lymphocytes. In animals bearing the
doxorubicin-sensitive tumor, the granulocyte count increased by 64.0% compared
with intact controls, whereas in the doxorubicin-resistant group it increased
by 136.0% relative to intact animals and by 43.9% compared with the sensitive
tumor group (p < 0.05).

The neutrophil-to-lymphocyte ratio increased by 122.2% in the sensitive tumor
group and by 167.2% in the resistant tumor group compared with intact controls
(p < 0.05). However, no statistically significant difference was observed between
the two tumor-bearing groups, suggesting limited prognostic value of this parameter
for predicting doxorubicin responsiveness.

Development of the resistant tumor was associated with a 56.6% increase in
the proportion of phagocytic neutrophils compared with intact animals and
a 111.0% increase relative to the sensitive tumor group (p < 0.05). Against the
background of pronounced granulocytosis, the absolute number of phagocytic
neutrophils increased more than threefold. In contrast, the phagocytic intensity of
individual neutrophils did not differ significantly among the experimental groups.

The most pronounced alterations were observed in neutrophil oxidative
metabolism. In animals bearing the doxorubicin-resistant tumor, intracellular ROS
production was 642.4% higher than in intact controls and 344.0% higher than in
animals with the doxorubicin-sensitive tumor (p < 0.001).

Conclusions. Acquisition of doxorubicin resistance 1s accompanied by
substantial alterations in the functional status of circulating neutrophils,
characterized by increased granulocyte counts, a higher proportion of phagocytic
neutrophils, and markedly enhanced intracellular ROS production compared with
the doxorubicin-sensitive tumor model. These findings suggest that functional
characteristics of circulating neutrophils may represent promising biomarkers for
the early detection of chemoresistance and warrant further investigation in breast
cancer.
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SOME BIOLOGICAL CHARACTERISTICS OF DESERT
WHEATGRASS — AGROPYRON DESERTORUM
(FISCH. EX LINK.) SCHULT

Species belonging to the genus wheatgrass (Agropyron sp.) are perennial
herbaceous plants of the grass family — Poaceae. Species of this genus are naturally
distributed across Eurasia and North Africa, with some species having been
introduced into North America, Australia, and New Zealand [7]. In nature,
wheatgrass species grow wild in desert and forest-steppe zones. Wheatgrass species
are not particular about soil type and grow well even on sandy and stony soils. As a
valuable forage plant, wheatgrass has been cultivated since the 20th century. It has
been established that 100 kg of wheatgrass hay contains 48.5 feed units and 6.7 kg
of digestible protein, while at the heading stage, 100 kg of plant mass contains 22.5
feed units and 4.0 kg of digestible protein [8]. Based on spike structure, wheatgrass
species are divided into narrow-spiked and broad-spiked forms. The broad-spiked
wheatgrass has a wide, dense, awned spike up to 5.0 cm long, which turns grey or
bluish during flowering. The narrow-spiked form has a narrow, sparse, short-awned
spike 7-7.5 cm long, which turns green during flowering. According to “The Plant
List” database, 26 species of wheatgrass have been recorded: Agropyron acutiforme
Rouy, 4. acutum (DC.) Roem. & Shcult., A. apiculatum Tsherning, A. badamense
Drobov, A. blaviense Malv. Farre, 4. brovnei (Kunt.) Tzvelev, A. bulbosum Boiss.,
A. cimmericum Nevski, A. cristatum (L.) Gaertn., 4. dasyanthum Leder.,
A. desertorum (Fisch. ex Link.) Schult., 4. deweyi A. Love, A. duvalii (Rolet &
Barrandon) Rouy, A. fragile (Roth.) P. Candargy, A. interjacens Melderis,
A. krylovianum Schischk., A. michnoi Roshev., A. mongolicum Keng.,
A. nakashimae Ohwi, A. pilosiglume Tzvelev, A. refrofractum Vickery, A. striatum
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Nees ex Steud., 4. tallonii Simonet, A. tanaiticum Nevsk., A. thomsonii Hook.f., 4.
velutinum Nees [11]. Among the wheatgrass varieties recommended for cultivation
in 2022 under the State Register of Selection Achievements of the Russian
Federation, there are 11 broad-spiked (crested) wheatgrass varieties, 3 Siberian
wheatgrass varieties, and 8 narrow-spiked wheatgrass varieties [9]. Wheatgrass
species are drought- and frost-resistant, capable of accumulating high hay yields,
resistant to trampling, and able to sustain a stable, high hay yield on pastures for 20—
25 years, making them excellent forage plants. For this reason, studying the
biological characteristics of wheatgrass species and developing methods for their
propagation, with the aim of increasing the productivity of the adyr pastures of
Samarkand region, is considered both scientifically and practically relevant.

Research objective. The aim of the research was to study the developmental
rhythm, pollination characteristics, and seed productivity of desert wheatgrass —
Agropyron desertorum (Fisch. ex Link.) Schult. — under the conditions of the adyrs
of Samarkand region.

Research material and methods. The research material was the narrow-
spiked desert wheatgrass species — Agropyron desertorum (Fisch. ex Link.)
Schult. — distributed in the deserts of the Republic of Kazakhstan. The
developmental rhythm of the plant during its first year of life was studied using the
method proposed by B.A. Beideman [1]. To study the plant's pollination type, a
single spike was left on the plant and the number of seeds formed on it was
determined; in the control variant, conclusions were drawn from the number of seeds
formed through free pollination of the spikes. The data obtained were subjected to
biostatistical analysis using the methods of B.A. Dospekhov [2].

Analysis of research results. Wheatgrass seeds were sown in the field in
December 2025. The emergence of the first seedlings was observed in the third ten-
day period of February 2026 and continued throughout the whole of March. In April,
4-5 true leaves developed on each seedling. In the first ten-day period of May, stem
elongation began in some plants, with the development of a single generative shoot
per plant. In the third ten-day period of May, spike formation was observed in plants
with developed generative shoots. The spikes began flowering in the first ten-day
period of June, and flowering continued throughout the whole month of June. The
opening of the last flowers continued until the first ten-day period of July. Seed
ripening was observed at the end of July, at which point the drying of the plant's
leaves and generative shoots was observed, marking the end of the vegetation
period. In the 90% of plants that had not entered the generative phase, the leaves
remained green during this period, indicating that their vegetation period was still
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ongoing. Thus, the vegetation period of plants that entered the generative phase
during the first year of life lasted 137 days.

Flowering.

The flowers of plant species belonging to the grass family — Poaceae — are
inconspicuous, lack petals, and have a relatively simple structure.

Qe

Diagram 1. Floral structure of species belonging to the grass family:
1 — glumes; 2 — lemma; 3 — awn; 4 — palea; S — lodicules; 6 — androecium;
7 — gynoecium

Several spikelets form on the spike of wheatgrass. It was found that 1629
spikelets develop on each spike of the desert wheatgrass under study (Agropyron
desertorum (Fisch. ex Link.) Schult.). The flowering characteristics of wheatgrass
species have been studied in various regions. For example, in South-Eastern Siberia,
wheatgrass flowers in the second half of the day [6]. In the Aktobe region of
Kazakhstan, it flowers between 17:00 and 18:00 [3,4], while under the conditions
of the adyrs of Tashkent region, flowering begins at 17:00 in the evening and
continues until 20:00 [5]. It can thus be said that the flowering of wheatgrass species
occurs during the latter part of the second half of the day. Under the conditions of
the adyrs of Samarkand region, the flowering of Agropyron desertorum (Fisch. ex
Link.) Schult. was likewise observed to occur between 18:00 and 19:00. The first
flower opened in the spikelet located in the middle of the spike. Subsequently, on
the same day, 3 flowers opened in the spikelets located in the lower part of the spike,
and on the following day, the flowers (6 in number) located at the tip of the spike
opened. In total, the flowering of a single spike was observed to last 3 days.

Seed productivity.

It is known that the seed productivity of wheatgrass species is relatively low.
For example, according to data from V. Makhmudov [5], under the conditions of
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the adyrs of Tashkent region, 34 seeds form per spike in the broad-spiked
wheatgrass species Agropyron cristatum (L.) Gaertn. In the desert wheatgrass under
study — Agropyron desertorum (Fisch. ex Link.) Schult. — it was found that 17—
29 seeds form per spike (Table 1).

Table 1

Agropyron desertorum (Fisch. ex Link.) Schult. seed productivity indicators
under the conditions of the adyrs of Samarkand region

Spike Number of spikelets per spike, Number of feeds formed per
pcs spike, pcs
1 24 17
2 25 25
3 18 29
4 16 19
M 20.7 22.5
G 4.4 91
m 2.2 2.7
M=+m 20.7+£2.2 22.5+2.7

As the table data show, under the conditions of the adyrs of Samarkand
region the seed productivity indicators of Agropyron desertorum (Fisch. ex Link.)
Schult. are quite high: an average of 22.5 seeds formed from an average of
20.7 spikelets per spike. It can be noted that two flowers sometimes develop
within a single spikelet. This indicates that Agropyron desertorum (Fisch. ex Link.)
Schult. is well adapted to growing under the conditions of the adyrs of Samarkand
region.

Pollination type.

Most species of the grass family are anemophilous, i.e., pollinated by wind
from other plants (cross-pollination). To determine the pollination type of
Agropyron desertorum (Fisch. ex Link.) Schult., a single spike was left isolated
before flowering. The spikes forming on other plants were cut off in advance, before
flowering, to prevent their participation in pollination. The isolated spike flowered
in due course, and after the seed-formation period had passed and the spike had
dried, the number of seeds formed on it was determined (Table 2).
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Table 2
Seed productivity of an isolated spike of Agropyron desertorum (Fisch. ex
Link.) Schult

Number of spikelets Number of seeds
Spike length, cm . P formed per spike, Seed set, %
per spike, pcs
pcs
& > 6 20.68

As can be seen, although 29 spikelets formed on the spike, only 6 seeds were
produced. The seed-productivity index of the spike amounted to 20.68%. Based on
this result, it can be concluded that, alongside cross-pollination by wind from other
plants, desert wheatgrass is also capable of producing a certain amount of seed
through self-pollination within a single spike.

Conclusions.

Desert wheatgrass — Agropyron desertorum (Fisch. ex Link.) Schult. — 1s
well adapted to growing under the conditions of the adyrs of Samarkand region, and
a certain proportion of plants are able to enter the generative phase and produce seed
as early as their first year of life. Under local conditions, the plant's flowering falls
within the month of June. Seed ripening is observed in the third ten-day period of
July. The plant's seed productivity is quite high, with one, and occasionally two,
seeds forming in each spikelet of the spike. Agropyron desertorum (Fisch. ex Link.)
Schult. is pollinated mainly by wind from other plants, but is also capable of
producing seed through self-pollination within an individual spike.

References:

1. Beideman [.N. Study of plant phenology. // Field Geobotany. Moscow—Leningrad, 1960. Vol. 2. pp. 333-336.
2. Dospekhov B.A. Methodology of Field Experimentation. Moscow: “Kolos”, 1979. — 350 p.

3. Kosarev M.G. Wheatgrass. Moscow: Selkhozgiz, 1941. — 168 p.

4.  Kosarev M.G., Ivanov A F., Yuvenskaya S.I. Perennial Grasses. Stalingrad: Regional Publishing House, 1952. — 96 p.
5. Makhmudov V. Agropyron cristatum (L.) Gaertn. — crested wheatgrass. Flowering, fruiting. In: Adaptation of

Forage Plants to the Conditions of the Arid Zone of Uzbekistan. Tashkent, “FAN”, 1983. — p. 256.

Shain S.S., Karunin B.A. Wheatgrass. Moscow: Selkhozgiz, 1950. — 356 p.

Wheatgrass. // Kazakhstan. National Encyclopedia. — Almaty: Qazaq entsiklopediyasy, 2005. — Vol. II. —

p. 334. — ISBN 9965-9746-3-2. (CC BY-SA 3.0). Available at: https://commons.wikimedia.org

8. Narrow-spiked wheatgrass, variety “Uspekh.” Accessed: October 31, 2022. Available at:
http://semenast.ru/product/sort-uspeh/

9. Volume 1. Plant Varieties. 2022. p. 81. Available at: https://gossortrf.ru

10. Wheatgrass — a forage agricultural crop. Accessed: October 31, 2022. Available at: https://universityagro.ru

11. Agropyron. The Plant List, Version 1.1 (2013). Accessed: January 1, 2017. Available at:
http://www.theplantlist.org/1.1/browse/A/Poaceae/Agropyron/

e

| 118



August 7, 2026 e Marseille, French Republic I

Mamuyp BanenTunna BacuiiBHa
KaH/I. C.-T.HayK, JOIEHT, JOLIEHT Kadeapu JTiCOBOr0 TOCIOIapcTBa
Ymancokuii nayionanvruti ynisepcumem, Yxpaina

EKOJIOT'O-JIICIBHUYMI AHAJII3
OYHKHIOHAJIBHOI'O 3HAYEHHS JIICOBUX
BIOT'EOLIEHO3IB YEPKACBKOI OBJIACTI B
YMOBAX AHTPOIIOI'EHHOI'O IPECHUHI'Y

KomrekcHuil anaii3 (piTOIEHOTUYHOI CTPYKTYPH Ta TUHAMIKH POCIMHHOTO
nokpuBy Yepkachbkoi 00J1acTi BUMarae JETaJIbHOTO BpaxyBaHHs ii YHIKaJIbHOTO
¢b13uKo-reorpaiyHOro0 Ta MaKpPOKIIMAaTUYHOTO pPO3TallyBaHHs. BiamoBimHO 10
Cy4acHOTO JIICOPOCIMHHOTO Ta OloreorpagiyHoro paloHyBaHHS, TEPUTOPIS
Yepkammuau iHTerpoBaHa B Mexi JlicocTenmoBoi MpUpOAHO-KIIMATHYHOI 30HU
Vkpainu. Lleii MakpoperioH XapakTepHu3yeThCS CKIATHUM  IOE€THAHHSIM
reoMopdosioriuHuX cTpykTyp (30kpema IlpuaninpoBcekoi Ta Iloauibecbkoi
M1JBUILEHB, a TAKOXK [ [pUTHINMPOBCHKOI HU30BUHM ), IO O€3MI0CEPETHHO BIUIMBAE HA
(dbopMyBaHHS MO3aTYHOCTI IPYHTOBOT'O TTOKPUBY Ta T1JPOJIOTIYHOTO PEKUMY.

Cywachuit cran JjicoBoro Qonay UYepkacbkoi 00JacTi CBITYUTH MPO
JOMIHYBaHHS ~ €KOJIOTIYHOTO Ta  COIIAJIbBHO-€KOHOMIYHOTO BEKTOPIB  HOTO
eKcruryarairii. 3aKkoHOAaBYO Ta O10€KOJIOTIYHO 3aKPIIJICHUH CTATyC JIICIB PETiOHY
BHU3HAUA€ iX TMEPEBAXKHY MPUYPOUCHICTH MO KATErOpil 3aXMCHOCTI, MIO0 CYTTEBO
oOMexye iX CyTO MPOMMCIIOBE, JIICOSKCIUTyaTalliiHe BUKOpPUCTaHHs. Poyib 1ux
JICOBHUX €KOCUCTEM JOLUIBFHO PO3TISAATH Yepe3 MPU3MY KOHIICTIIIT eKOCUCTEMHHIX
MIOCIIYT, JIe KIIFOYOBE 3HAYEHHS MAaIOTh TaKi PETyJIIOI0Y1 Ta MATPUMYBaJIbHI (yHKIIIT:

« KuimaToperymtorounii Ta KHCHEBOTPOAYKYOUHM MOTEHITIA.

« BomooxopoHHa Ta ripoyIOriyHa POJIb.

o I'pyHTO3axumcHa Ta MPOTUEPO3iitHA CTINKICTS.

o+ CaniTapHO-TITi€EHIYHE Ta PEeKpeaiiHO-0310pOBUE 3HAUCHHS:

VY pe3ynbTaTi KOMIUIEKCHUX HATYPHHUX JIICIBHUYO-EKOJOTTYHUX OOCTEKEHb,
MPOBEJACHUX Y 30HI BIAMOBIAAIBLHOCTI YepKachbKoro o0OJAaCHOTO yIpaBJIiHHS
JICOBOTO Ta MMCIMBCBKOIO ToOcCmofapcTBa (HHUHI IHTETPOBAHOTO Yy BIAMOBIIHI
perionanbHi cTpyktypu Il «Jlicu Ykpainw»), Hamu Oyino imeHTH(]IKOBAHO Ta
3a(iKCOBAaHO HasBHICTh 17 1HBa31WHUX BHIIB POCIHMH. 3a3HayeHl aJBEHTHBHI
TAaKCOHU XapaKTEPU3YIOTHCSI BUCOKOIO €KOJIOTTYHOIO TUIACTHYHICTIO Ta BUSBIISIOTH
TEH/ICHIIIIO 10 aKTHBHOTO PO3CEJICHHS SIK 0€3MOCepeTHRO B JTICOBUX HACAKCHHSAX
(IITYy4HOTO Ta MPUPOJHOTO MOXOPKEHHS), TaK 1 Ha BIAKPUTUX JIYYHO-CTEIIOBUX
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exoTonax. [I[poBeaeHnii HaMmu KpUTUYHUHN aHAMI3 HKepen GopMyBaHHS 1HBa31HOTO
dboHAY PpErioHy CBITYUTH TPO TMapaJOKCANTbHY CHTYyaIlil0: 3HAYHA YacTHHA
EKOJIOTIYHO  HeOe3MeYHUX BHIIB JOCI  eMi30JWYHO ab0  CHUCTEMaTUIHO
3aCTOCOBYEThCS B 00'ekTax jaHAIIadTHOI apXITEKTypH Ta JICOMETIOpPaTUBHOIO
o3erieHeHHs. [IpoiioBIIM MOBHUN LMK aKiIiMaTU3allll B KIIMAaTHYHUX YMOBaXx
UYepkacbkoi 001acTi, Il 1HTPOAYIEHTH TMEPEHUIIA Yy KaTeropiro KCeHO(ITIB Ta
epraziopiroiTiB. — pOCIWH, IO «BTEKIW» 3 KyJIbTypU Ta CaMOCTIHHO
IHTETpYBAIIUCS y TUKY TPUPOTY.

YcninrHicTh eKcnaHcii BUsBIeHuX 17 iHBa31MHUX BUAIB (Cepe SKMX 0COOIMBE
Mmictie nocinae Ailanthus altissima) y npupo iHi GpiToreHo3u YepKalmHu 3yMOBJIeHa
KOMILJIEKCOM CrielM(DiuHUX afanTaliifHuX Ta penpoayKTUBHUX CTPATErii.

CUHXPOHHICTL Ta BHCOKA eHepria nmpopocranus. HaciHHS aaBEeHTUBHUX
BUJIIB Ma€ BHUCOKY CXOXICThb 1 3JaTHICTh JO JPY>XHOTO TIPOPOCTAHHS B
paHHbOBeCHAHUN nepioa. Lle 1o3Bossie iM BUrepekaTH B OHTOTE€HE31 aBTOXTOHHI
BUJIM, IIBUJKO TMEPEXOILUTIOYHN JIMITYIOUl PECypcH CepeoBHUIla — TIPYHTOBY
BOJIOTY, MIHEpAJIbHE )KUBJIEHHS Ta COHAYHY 1HCOJIALIIIO.

@opMyBaHHSI MOHOAOMIHAHTHMX KOHCOpUiH. CXUJBHICTh 10 YTBOPEHHS
HIUTbHUX, 3IMKHEHUX KypTUH 1 0aratosipyCHUX 3apoCTedl MPU3BOJIUTH 0
paaukanbHO1 TpaHchopMaIlii MiKpOKIIIMATY ITi]T TOJIOTOM 1HBa31MHOTO HACAKEHHS.
VY TakuxX I1EHO3aX CIOCTEPIra€ThCsd KPUTUYHUN JedinuT cBiTIa (pemayKIlis
(OTOCUHTETUYHO aKTUBHOI pajiarlii), 10 MOBHICTIO OJIOKY€E MPOLIECH TPUPOTHOTO
MOHOBJICHHSI TOJIOBHUX JIICOYTBOPIOWOYMX TOpi (ayda 3BUYAHHOTO, SICEHS
BHCOKOTO).

CradijibHicTh penpoAyKTUBHOTO NoTeHuiaxy. HaBiTh B yMOBax HaJABUCOKOT
HIUTBHOCTI MOMYJISIT Ta )KOPCTKOT BHYTPIIITHLOBUAOBOI KOHKYPEHIII1, y IIUX BUIIB
30epiracThbCsi aHOMAJILHO BHUCOKA 3/IaTHICTH JO TEHEPATUBHOTO PO3MHOKECHHS.
EdexTuBHe mnogoHomeHHs Ta opMyBaHHS KOJIOCATLHOTO 0aHKY HACIHHS y TPYHTI
3a0e3Meuyr0Th TPUBALY )KUTTE3JATHICTh 1HBa31HUX BOTHMUIL.

Excnpec-perenepanis npu mexaHiuyHomy crtpeci. OJHI€EI0O 3 TOJIOBHUX
JICIBHMYHUX MPOOJIEM € T€, 1110 CTaHAAPTHI JJICOTOCHOAPChKI 3aX0AH (CKOLTYyBaHHS,
OJIHOpa30Be BUPYOyBaHHS) AIIOTh SK TPUTep JJIS aKTUBAIl CIUISTYMX OpPYHBOK.
MexaHiuHe TONIKOMKEHHA HaA3E€MHOI OloMacu MPOBOKYE KOMIIEHCATOPHUMN
di3iomoriuHnii BUOYX — TIOCWJICHE BIJIPOCTAaHHS YHCEIBHUX KOPEHEBUX Ta
NEHbKOBUX IMAroHiB, IO JIMIIE 301UIbIIY€E NIUIbHICTD 1HBA31MHUX 3apOCTei.

AHTPONOreHHU BEKTOP NOLIUPEHHSA: POJIb KYJbTYPHOI (p1opu.

3HauHa YacTHMHA AarpecUBHUX (ITOIHBAZEPIB CHOYATKY MO3UIIOHYBaNACs
BUKJIIOYHO SIK IIHHI JIEKOpAaTUBHI 00'€KTH. BOHU IIijI€CTIpsSMOBAHO IMIIOPTYBAJIUCS
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Ta BIOPOBAKYBATUCS Y KyJIbTypy [HJIs TPUKpPAIIAHHA MICBKUX TapKiB,
MpPUCATUOHUX TUISTHOK Ta CTBOPEHHS 3aXMCHUX JIICOCMYT Y370BXK TPAHCIIOPTHUX
aptepiii Yepkamuau. Ha choromHimHii AeHB CIIOCTEPITa€ThCA CTIHKAa KOPEISIIis
MDK piBHEM ypOaHizallii Teputopii Ta CTymnmeHeM ii 3aCMIYE€HOCTI 1HBa31MHUMHU
BUJIAMU.

3 MeTOI0 MiHIMi3allli MOAAJBIINX PU3UKIB HEKOHTPOJIHLOBAHOTO PO3CETIECHHS Ta
HEJOMYIIEHHsI MIJUKUBJICHHA ICHYIOUYMX JUKOPOCIHHX TMOMYJSIid  HOBUM
TeHETUYHUM MaTepiajioM 3 KyJIbTypHUX HAcaJKeHb, BUHHUKA€E roctpa morpeda B
onTHMi3allii aCOPTUMEHTY POCIWH I o3ejeHeHHs. HeoOxigHO BIpOBaKyBaTH
KOPCTKI peKOMEHAALT JAJI1 KOMYHAJIbHUX MIJIPHEMCTB, JIICOBUX PO3CAAHUKIB Ta
PUBATHUX CAJ[IBHUKIB 11010 TOBHOTO YHUKHEHHSI BUKOPUCTAHHS Ta BUPOIIYBaHHSI
€KOJIOT1YHO HeOe3MeYHUX 1HBa31MHUX IHTPOYIICHTIB.

Cepen 17 ineHTH(]IKOBAHMX HAMU 1HBAa31WHUX BUMIB, SKI (PIKCYIOTHCS B
JICOBUX MacHBaxX Ta Ha MPWIETJINX JIYYHO-CTEIIOBUX JUIsIHKaX Yepkacbkoi 00JacTi,
HaOUIbIIly IEHOTUYHY 3arpo3y CTAHOBISATH PEIIKTOINEHHI Ta BUCOKOAJAINTHBHI
IHTpoaylleHTH. OKpiM JOMIHYIOHYOIO 3a arpecHBHICTIO aillaHTa HaWBHILOTO
(Ailanthus altissima), 0o 11€i Tpynu HaJeXKaTh: KIEH siceHeNMUCTHil (Acer negundo
L.), po6inisa nceBnoakaiis (Robinia pseudoacacia L.), amopda kyuioBa (Amorpha
fruticosa L.), macnunka By3bkomucta (Elaeagnus angustifolia L.) Ta BaTOYHUK
cupivicekuii  (Asclepias syriaca L.). 1{i BuUAM aKTHBHO BHTICHSIOTH KOPIHHI
nopoju — 1y6 3Budaiauit (Quercus robur), sceH Bucokuit (Fraxinus excelsior) Ta
cocHy 3BuYaiHy (Pinus sylvestris), TOBHICTIO PyHHYIOUM TPUPOJHY CTPYKTYpY
3axuCcHUX JiicocTaHiB JlicocTemny.

3Bakal0OuM Ha BHCOKY CTIMKICTh aJBEHTUBHOI (JIOPU 1O CTaHIAPTHUX
AHTPOIIOTEHHUX  BIUIMBIB, e(EeKTHUBHA CTpaTeris 3amobiraHHd  IXHbOMY
NPOHUKHEHHIO Ta JOKami3allli HasgBHUX BOTHUI Yy Mexax UYepkamumHu wmae
0a3yBaTHCs Ha MPUHIIMIIAX THTETPOBAHOTO JIICOEKOJOTIYHOTO MEHEIKMEHTY, IO
BKJIFOYA€E TP KITIOYOBI PIBHI 3aXO/IIB.

1. ®diTocaniTapHuii NPEeBEHTUBHUH KOHTPOJIb TA MOHITOPHHT

CrtBopenns perionajibHoro «HYopuoro cnucky» (Black List): Odimiitne
HOPMATHUBHE 3aKPIIMUICHHS MEpPesiKy 3a00pOHEHUX /10 BUKOPUCTAHHS B 00'€KTax
0J1aroycTporo, MICBKOTO O3€JI€HEHHsI Ta Jiicopo3BeleHHs: Uepkachkoi o0macTi
qy>KOP1THUX TAaKCOHIB.

I'IC-kaprorpadgyBanns BorHum: BnpoBagKeHHsI CUCTEM CYIMyTHUKOBOIO
Ta JPOHOBOTO MOHITOPHHTY JICOBHX MAacHBIB (OCOOJMBO MPUKOPAOHHUX 30H
y3JI0BXK 3aJI3HUIIb Ta aBTOMAricTpaieil) yisi BUABJICHHS paHHIX CTaflll eKClaHcii
1HBaJIepiB O MOMEHTY ()OpMYBaHHSI 3IMKHEHUX MOHOKYPTHH.

121 |



I SCIENTIA e Modern vision of implementing innovations in scientific studies

2. JliciBHn4i Ta MexaHIYHI MeTOAH JiKBixamii

Metoa mnocainoBHoro BucHaxeHHs (Girdling): 3amicTe cyuiapHOTO
3pi3aHHs, K€ CTUMYJIO€ TTarOHOYTBOPEHHS, ISl BEIUKUX €K3eMIUApiB Ailanthus
altissima ta Acer negundo €)pEKTUBHUM € KUIBI[IOBAaHHS CTOBOypa (3HATTS KOPHU
3aBmapmik 10—-15 cM mo Bcbomy mepumetpy). Lle Onokye HUBXIAHUN MOTIK
OpraHIYHUX PEYOBUH JO KOPEHEBOi CHCTEMH Ta NPU3BOAUTH JO IMOCTYINOBOIO
BIIMUpPAHHSA JiepeBa NpOTAroM 1—2 BereTamiiiHuX mepiofiB 0e3 MpoBOKaIll
KOPEHEBOI OPOCITI.

TinboBe mnpurnivennsi: CTBOpeHHS WIUIbHUX OaraTospycHux OydepHHX
JICOHACAI)KEHb 3 A0OpUIE€HHUX TIHBOBUTPUBAIMX TMOPLA (HANpUKIAL, JIUIU
CEPIIEIUCTOI YU KJIEHA TOCTPOJIKMCTOr0) Ha MEKax 3 1HBa31MHUMH BOTHUIIIAMH JIsI
IPUPOAHOTO OJIOKYBAaHHS CBITJIOBOTO TMOTOKY, KPUTUYHOTO MIJI CBITJIOMIOOHUX
aJIBEHTHUKIB.

3. XimiuHa Ta KOMOIHOBaHAa ejiiMiHaNisA (ApOOpUIIMIHI TEXHOJIOTII)

BpaxoByrour O10JOTIYHY 3/aTHICTh IHBAa31MHUX POCIUH [0 HOCHJIEHOI
eKCIpec-pereHepariii  Mmcjis  CKOIIYBaHHS, CyTO MEXaHI4yHI METOAu €
Majioe()eKTUBHUMU 1 MAIOTh KOMOIHYBAaTHUCS 3 TOYKOBUM XIMIYHUM BILJIMBOM, IO
MIHIMI3Y€ MECTUIINIHE HABAaHTAXKEHHSI Ha IOBKIJLJIS:

Texnosoris «Inject-and-Kill» (BHyTpilnHbOCTOBOYpPOBI iH'ekmii): [Ipsme
BBEJICHHS CHUCTEMHUX apOOpHIMIIB Ha OCHOBI Tiidocary abo ima3zamipy
Oe3mocepeHbO y POBIJIHI TKAHWHU (KaMO1iif) cTOBOypa uepe3 BUCBEP/IJICHI OTBOPH.
[le 3a0e3neuye TpaHCIOPTYBaHHS /1110401 PEYOBUHU O€3MOCEepPeaHBO 10 KOPEHEBO1
CUCTEMH, CIPUYUHSIOUM 1 TMOBHE BIAMUPAHHS Ta YHEMOKJIUBIIOIOUH MOSBY
KOPEHEBUX HAIllaJIKiB.

Mertoa «XBWIBOBOro oOnpuckyBanHs» mnHIB (Cut-Stump): Heraitne
(mpoTsiroM 5—15 XBWIWH miciisl 3pi3aHHs) HAHECEHHS KOHIICHTPOBAHOTO PO3YUHY
apOOpHIMy HAa CBDKUW 3pi3 MHS, IO 3YNUHSE (i310J0TIUHY 3[AaTHICTH CIUISTYHX
OpyHBOK 70 BiIPOCTaHHS HOBOI BET€TaTUBHOI MACH.

BucnoBku

BusiBieHi y JicoBUX HAcaKEHHSAX perioHy 17 i1HBa3iiHUX BHIB POCIHUH
MalOTh BUCOKY KOHKYPEHTOCIIPOMOKHICTb, C(DOPMOBaAHY 3aB/SKH IIBUAKINA €Heprii
MPOPOCTaHHs, 3JaTHOCTI YTBOPIOBATH IIUJIbHI MOHOJOMIHAHTHI 3apoCTi Ta
aHOMAJIbHIM pereHepaIiiHiil CTIHKOCTI 10 MEXaHIYHUX YITKOIKCHb.

VYcnimne BupieHHs nmpodiemu ¢iToinBasiil Ha YepkamuHi noTpedye MmoBHOT
BIJIMOBH BiJ] BUKOPUCTAaHHS aJBCHTUBHHUX BUIIB (30Kkpema Ailanthus altissima) B
03€JICHCHHI Ta Tepexoly [0 KOMOIHOBAaHMX METOMAIB JIKBiAaIli BOTHUII
(BHYTpILIHBOCTOBOYPOBI 1H'€KIIIi apOOpHUIIMAIB, KilbIfoBaHHS cTOBOypiB Ta ['IC-
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MOHITOPHHT), IO  JO3BOJUTh 30€perTd  aBTOXTOHHE  OlOpPI3HOMAHITTS
enTpansHoro Jlicocreny Ykpainu.

Jna niciBHUKIB YepkamuMHU, 3 YypaxyBaHHSIM Cy4aCHOTO HOPMAaTHBHO-
IPaBOBOI'O PETyJIIOBaHHS JIICOTOCIONAPChKOi ramy3i YkpaiHu (3okpema Hakazy
MinpgoBkist Ne 695 11010 3a00poHN BIATBOPEHHS 1HBA31MHUX BUIIB), AJITOPUTM
Iiil Ma€ 4iTKy MOKPOKOBY CTPYKTYPY.
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PRODUCTION OF STARCH-BASED BIOPOLYMERS:
PRINCIPAL PROCESSING ROUTES

Introduction. Annual plastics output has now passed the 400-million-tonne
mark. Most of these materials remain in the environment for decades, sometimes
centuries. Starch offers a different trajectory. When it ends up in soil or a composting
facility, microbial enzymes break it down to CO- and water. It therefore follows the
principles of green chemistry to develop starch-based biodegradable polymers since
such polymers promote the use of renewable raw materials and result in materials
that have a lower environmental impact. They thus offer a promising alternative to
conventional petrochemical plastics [1].

The difficulty is that native starch granules cannot be processed by ordinary
thermoplastic methods. Hydrogen bonds between amylose and amylopectin chains
keep the polymer locked in semi-crystalline domains; heated without plasticisers,
the material chars before it ever flows [2].

For this reason industrial practice and laboratory work both rely on four main
techniques — extrusion, injection moulding, solvent casting and blow moulding —
to turn starch into usable biopolymers [3].

Main text. Extrusion serves as the mainstay of commercial starch processing.
Starch is metered into a heated barrel together with plasticisers (glycerol, sorbitol,
polyethylene glycol or water, usually between 10 and 60 %). Rotating screws
generate the shear and pressure needed for gelatinisation and melting, permanently
destroying the crystalline order. Single-screw machines handle simple recipes
adequately, yet twin-screw extruders are generally preferred because they mix the
low-viscosity plasticised melts more effectively. Feed-zone temperature is kept at
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90-120 °C to avoid early gelatinisation that would block the hopper; downstream
zones are hotter so that plasticisation is completed. Screw speeds typically lie
between 40 and 120 rpm and the resulting melt can be pelletised, cast into film or
shaped into profiles. Compared with batch processes the continuous route is faster
and uses less energy per kilogram [2, 4].

Injection moulding takes thermoplastic starch (TPS) pellets and forms them
into rigid three-dimensional parts. The pellets are remelted and forced under
pressure into a cooled mould. The method is common for disposable cutlery, food
containers and various packaging items. Melt temperature and injection pressure
must be controlled tightly, because starch formulations degrade quickly once
overheated [5].

Solvent casting is still the method of choice in most laboratories. Starch is
dispersed in water with a plasticiser, heated until gelatinised, poured onto a flat
surface and dried. The films obtained are uniform and optically clear, and heat-
sensitive additives survive the process. Against these advantages stand clear
limitations: the operation is discontinuous, drying is slow, and scaling beyond pilot
quantities is rarely practical when continuous extrusion is available [2].

Blow moulding carries extrusion into flexible packaging. A tubular extrudate of
thermoplastic starch is inflated into a bubble, cooled, collapsed and wound up.
Compostable bags are already made this way. The biaxial stretch that accompanies
blowing improves tensile strength and barrier properties relative to flat cast film [3, 4].

In conclusion, there is no one technique which is suitable in all cases.
Extrusion provides the output required for industrial production of TPS; injection
moulding then turns this TPS into rigid articles for consumers at a high speed;
solvent casting is still necessary for film work on a laboratory scale; and blow
moulding is used to produce the flexible films needed for packaging.

The method selected will depend on the shape of the final product, its intended
use, the volume to be manufactured and the thermal sensitivity of any functional
additives that have been included.
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DIRECT IMPROVEMENT OF THE EFFICIENCY OF
TOOTH GRINDING BY THE COPYING METHOD
BASED ON SYSTEM ANALYSIS

Introduction. The mechanical engineering industry is one of the principal
indicators determining the industrial potential of a country [1-5]. In particular, gear
transmissions used in the shipbuilding, railway, and defense industries are among
the key structural components requiring high reliability, precision, and long service
life [6-10]. In these sectors, the quality of gear tooth working surfaces and the
efficiency of manufacturing technology have a direct impact on the reliability and
economic performance of transport vehicles, power transmission systems, and
specialized equipment [11-15]. Therefore, improving the quality and productivity
of the gear profile grinding process by the copying method is considered one of the
important scientific and practical challenges in modern shipbuilding, railway
engineering, and military mechanical engineering [16-20].

High-quality equipment and advanced manufacturing technologies contribute
to increased productivity, reduced production costs, and enhanced international
competitiveness of manufacturing enterprises across various industrial sectors [21—
25]. The reliability of gears and splined surfaces depends not only on their geometric
accuracy but also, to a considerable extent, on the material properties, heat treatment
conditions, and the quality of the surface layer [26—30]. Taking into account the
interaction between the mechanical properties of the material and the technological
parameters of the grinding process is one of the fundamental prerequisites for
manufacturing high-precision and durable machine components [31-35].
Furthermore, the development of new machines and mechanisms stimulates the
advancement of engineering science [36—40]. In the context of sustainable societal
development, innovative materials and manufacturing technologies, automation,
robotics, and artificial intelligence-based control systems are predominantly
implemented through the mechanical engineering industry [41-45].
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During gear profile grinding, the instability of the actual grinding depth and
the geometric accuracy errors generated on the rotating workpiece surface by the
material removal mechanism have been investigated using various mathematical
and analytical models [46—50]. At the same time, the regularities governing the
formation of dimensional variation fields in multi-stage and multi-tool technological
adjustments, as well as the development of analytical matrix models of machining
errors, constitute one of the fundamental components of the systems approach [51—
55]. In double-support adjustment systems, the fundamental principles of the
dimensional variation mechanism, the application of segmented matrix models, and
the formation of geometric parameters under different machining methods directly
influence the output parameters of the process [56—59].

Every technological operation, including gear profile grinding by the copying
method and gear profile grinding by the generating method, together with the
specific elements involved in its execution, the related and preceding constructive
and technological elements, and the mechanisms and interactions among them,
forms a complex system [60—64]. Accordingly, in gear profile grinding by the
copying method, the gear material, the methods and means employed in
manufacturing the gear blank, the gear-cutting operation, and the preceding
operations directly associated with it-including the machining of rotational, keyway,
or spline surfaces-as well as all constructive, technological, static, kinematic, and
dynamic relationships, elements, and transformations associated with heat treatment
constitute an integrated and highly complex system. Thus, gear profile grinding by
the copying method may be regarded as the upper-level system, whereas the related
and preceding operations constitute its subsystems. Each output technological
parameter of the gear profile grinding process represents the manifestation of
transformations occurring in all constituent elements of the system directly
associated with the process. Therefore, in order to effectively solve problems related
to the quality and productivity of gear profile grinding, the operation should be
considered from a systems engineering perspective, taking into account the
influence of all relevant subsystems on the formation of the final machining results
[65].

System analysis shows that the direct improvement of the efficiency of tooth
grinding by the copying method (TGC) is achieved through the control of the main
and auxiliary technological operations inherent in the TGC process.
This improvement is realized in two principal directions: enhancing the quality
indicators of the grinding process and reducing the technological manufacturing cost
(Figure).
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Fig. Main Directions for the Direct Improvement of the Efficiency of TGC

The improvement of quality indicators, in turn, is achieved in three directions
that differ significantly in terms of their formation mechanisms: enhancement of
accuracy parameters, improvement of the surface layer quality, and improvement of
surface roughness characteristics. Likewise, the reduction of technological
manufacturing cost is achieved in three directions: increasing productivity,
mechanization of the technological operation, and automation of the technological
process. The improvement of the accuracy of gear tooth parameters, the
enhancement of surface roughness and surface layer quality, as well as the increase
in productivity during gear profile grinding, can be achieved through technical and
technological measures specific to the grinding process, together with the
mechanization and automation of the constituent elements of the technological
system.

The direct improvement of the efficiency of gear profile grinding through
quality enhancement is primarily aimed at improving the service performance of
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gear teeth and their working surfaces. On the other hand, reducing the technological
manufacturing cost increases the competitiveness of the manufactured gear [66—70].

In the TGC, the direct improvement of process efficiency, E(T), is achieved by
controlling the potential sources that enhance the quality of the technological output

parameters, the productivity of the process, or both simultaneously:

<M, M,,M;,..>
<5.,5,,8; ..>
<C(C,Cy,Ch .. >
< 04,0,,05..>

E(M) =>fM,;,5;,C,0;) =

it can be expressed as follows.

Where:

[ - the index of the efficiency improvement sources, which may vary depending on
the specific source;

My, M,, M, ... - improvement of efficiency through the control of material quality;
S1,S2,83, .- improvement of efficiency through the control of static technological

relationships;

Ci,Cy, Cs, ... - improvement of efficiency through the control of relationships
associated with modifications of geometry, dimensions, and other design
parameters;

04, 0,, 03, ... - improvement of efficiency through the control of auxiliary motions

responsible for shape generation.

For the experimental investigations, patented methods developed at Azerbaijan
Technical University (AzTU) for improving the efficiency of profile grinding of
shaped surfaces, including gear tooth working profiles, by the copying method were
employed [71-75]. The specimens manufactured using the proposed gear profile
grinding method by the copying approach were compared with similar specimens
machined using the conventional technology applied in industry, and the results
were evaluated in terms of technological performance indicators. In order to perform
a comparative assessment of the proposed approach with conventional methods,
gear profile grinding by the copying method was carried out on gear specimens. The
experiments were conducted on specimens manufactured using both the proposed
method and the conventional gear machining technology currently employed in
industrial practice.

The planning of the experiments, measurement of the specimens, and
processing of the obtained results were performed in accordance with the
fundamental principles of statistical data analysis. In addition, established practical
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experience in the field of mechanical engineering and existing methodologies for
processing experimental results were applied [76—80]. During the selection of
specimen materials, the operating conditions of the gears, the nature of the applied
loads, and the materials recommended by the relevant standards and technical
specifications were taken into consideration [81-85].

Comparative investigations of the microhardness of gear teeth ground under
two processing variants four-pass and three-pass grinding were carried out on spur
involute gears with 34 teeth, a module of 5 mm, a gear face width of 25 mm,
manufactured from /2XH3A steel and heat-treated to a hardness of HRC, 57-63. The
results demonstrated the advantages of the three-pass grinding method [86—90]. The
present study reports the comparative results obtained from these experiments
regarding the pitch accuracy of the gear teeth. In the conventional four-pass grinding
process, the grinding depth was 0.10 mm during the first and second passes, 0.06
mm during the third pass, and 0.04 mm during the fourth pass. In the proposed three-
pass grinding process, the grinding depth was 0.18 mm in the first pass, 0.09 mm in
the second pass, and 0.03 mm in the third pass. For both grinding methods, the
grinding speed was maintained at V = 36 m/s. The feed rate during the final two
reciprocal passes was 1800 mm/min, whereas for the remaining passes it was 3000
mm/min.

For each machining variant, the gear tooth pitch parameters of teeth taken from
three gears were measured sequentially over all teeth by independent specialists.
Based on the measurement results, the required number of parallel experiments was
confirmed to be statistically sufficient [90]. The variation of microhardness along
the longitudinal section of the tooth on the pitch cylinder is presented in the
corresponding graph.

The experimental results demonstrate that, although the number of working
passes was reduced from the conventional four passes to three due to the reduction
in the actual grinding depth, the proposed grinding scheme for machining inclined
teeth within the grinding zone produced a surface layer quality and microhardness
that were practically equivalent to those achieved by the conventional grinding
method. In particular, at the middle of the tooth and at a depth of 15 pum, the
microhardness was 7804 HV for the conventional method and 7485 HV for the
proposed method. At the tooth ends, the corresponding microhardness values were
6155 HV and 6062 HV, and 6703 HV and 6490 HYV, respectively. As can be seen,
the highest microhardness is observed at the middle of the tooth for the conventional
grinding method, whereas for the proposed grinding scheme it is observed at the
tooth ends (Graph.).
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At the tooth tip, on the side corresponding to the end of the reciprocating passes
(Va) the microhardness is slightly higher. This can be explained by the possibility
of a relatively higher temperature being generated in this region during grinding.

Thus, when the proposed grinding scheme is applied, the machining allowance
(Z) 1s maintained while the grinding depth in the feed direction is reduced. Despite
reducing the number of working passes from four to three, the required quality
characteristics of the gear teeth (z = 34, module m= 5 mm) are fully achieved. In
addition, the machine time required for gear profile grinding is reduced by
approximately 20%, thereby increasing the efficiency of the tooth grinding by the
copying method through more effective utilization of its technological capabilities.

Conclusions. For gears manufactured from /2XH3A4 steel, having 34 teeth, a
module of 5 mm, and a face width of 25 mm, the direct improvement in the
efficiency of the grinding process was achieved by replacing the conventional four-
pass grinding process with a three-pass process, while maintaining the
recommended machining allowance and actual grinding depth through appropriate
technological measures. Under these conditions, the required quality characteristics
of the gears were fully ensured.

Grinding involute gear teeth by the copying method with an inclined
arrangement of the involute profile significantly reduces the actual grinding depth,
improves its uniformity along the profile, enables a reduction in the number of
grinding passes, and maintains machining quality comparable to that of the

131 |



I SCIENTIA e Modern vision of implementing innovations in scientific studies

conventional process. As a result, the machine time is reduced by up to 20%, leading
to a substantial increase in the efficiency of the gear profile grinding process.
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IMPROVING THE QUALITY OF MANUFACTURING
AND SERVICE PERFORMANCE OF THREADS FOR
OIL COUNTRY TUBULAR GOODS

Introduction. The development of the oil and gas industry is accompanied by
increasingly stringent requirements for the reliability, durability, and leak-tightness
of threaded connections in Oil Country Tubular Goods (OCTG) [1-5]. Casing,
tubing, and drill pipes are operated under conditions of high internal and external
pressures, substantial axial and torsional loads, cyclic loading, elevated
temperatures, and exposure to aggressive corrosive environments [6-10]. Under
these operating conditions, the quality of threaded connections largely determines
the operational reliability of tubular strings, the safety of technological processes,
and the efficiency of oil and gas field development [11-15].

Operational experience indicates that a significant proportion of tubular string
failures is associated with damage to threaded connections caused by plastic
deformation of the thread flanks, distortion of the thread profile geometry, wear of
the contacting surfaces, initiation of fatigue cracks, and loss of leak-tightness [16-
20]. Therefore, improving the manufacturing quality of threads for OCTG has
become an important challenge in modern mechanical engineering [21-25]. Despite
their high dimensional accuracy, conventional machining methods are often
accompanied by deterioration of the metal surface layer and the formation of
unfavorable residual stress—strain conditions, which reduce the service life of
threaded connections [26-30]. A more efficient alternative is thread rolling, a metal-
forming process based on plastic deformation without material removal. This
process preserves the fibrous metal structure, strengthens the surface layer, induces
beneficial compressive residual stresses, and improves the fatigue strength, wear
resistance, and leak-tightness of threaded connections. In addition, thread rolling is
characterized by high productivity and is well suited for automated manufacturing
[31-35].

However, conventional methods for rolling long threads are accompanied by a
substantial increase in the contact area between the tool and the workpiece, resulting
in higher plastic deformation forces and increased loading of both the rolling tool
and the machining system. In the case of thin-walled pipes, these effects lead to
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reduced thread-forming accuracy and deterioration in the quality of the finished
product [36-40].

A promising approach to improving the thread rolling process is the use of a
tangential thread rolling head with the axes of the rolling dies arranged in an inclined
crossed configuration relative to the workpiece axis [41-45]. This kinematic
arrangement enables the thread profile to be formed progressively, reduces the
instantaneous contact area between the tool and the workpiece, decreases the rolling
forces, and provides more favorable conditions for producing a high-quality surface
layer [46-50].

A review of the available literature indicates that most previous studies have
focused on improving the design of thread rolling tools, optimizing processing
parameters, and enhancing tool life [51-55]. However, insufficient attention has
been paid to reducing plastic deformation forces through modifications of the
process kinematics, particularly by employing an inclined crossed arrangement of
the rolling die axes in tangential thread rolling heads [56-60].

The aim of the present study is to investigate the potential for improving the
manufacturing quality and service performance of threads for OCTG through the
application of thread rolling technology and to substantiate the effectiveness of a
tangential thread rolling head with an inclined crossed arrangement of the rolling
die axes. This design reduces plastic deformation forces, improves the accuracy of
thread profile formation, and increases the service life of threaded connections
[61-65].

It is well established that the magnitude of the thread rolling force is primarily
governed by the size of the contact zone between the tool and the workpiece, the
mechanical properties of the material being plastically deformed, and the geometric
parameters of the thread being produced [66-70]. In the conventional operating
principle of tangential thread rolling heads, the thread profile is generated
simultaneously over the entire contact length (Fig. 1a), resulting in the instantaneous
plastic deformation of a substantial volume of material [71-75]. Consequently, the
distributed load acting on the workpiece increases, thereby limiting the applicability
of this process to components with insufficient structural rigidity [76-80].

Therefore, there is a need to develop a thread rolling method in which plastic
deformation is performed progressively rather than simultaneously along the entire
thread length, thereby reducing the instantaneous tool-workpiece contact area [81-
85]. The implementation of such an approach is expected to reduce the rolling force
without compromising the quality or dimensional accuracy of the thread profile
being formed [86-90].
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Fig. (a) Schematic representation of the tool-workpiece contact zone during
thread rolling using the conventional tangential thread rolling head; (b)
Schematic illustration of the relative orientation of the helix angles of the

thread profiles of the rolling dies and the thread being formed during
tangential thread rolling

This paper considers a thread rolling method using tangential thread rolling
heads characterized by an inclined crossed arrangement of the rolling die axes
relative to the workpiece axis at a specified angle . It is assumed that this design
and kinematic solution enables the thread to be formed progressively along its length
and reduces the volume of material undergoing simultaneous deformation (Fig. 1b).

Depending on the direction of workpiece rotation, the helix angle of the thread
on the upper rolling die increases by the value of the thread helix angle. Thus, the
inclination angle of the thread profile on the tool is determined by the following
expression: ¢ = o + 3, where a is the helix angle of the thread being rolled, and B is
the inclination angle of the rolling die axis relative to the workpiece axis.

The main scientific objective of this study is to develop a mathematical model
establishing the relationship between the roller axis crossing angle § and the thread
rolling force P, as well as to determine the mechanism responsible for reducing
technological loads during the implementation of the proposed method.

To accomplish the stated objective, the following research tasks are to be
performed:

- to analyze existing technologies for manufacturing threads in OCTG and to
determine the potential of thread rolling for improving the quality of threaded
connections;

- to investigate the specific features of thread rolling using a tangential head
with an inclined crossed arrangement of rolling die axes and to develop a
mathematical model describing the effect of the axis crossing angle on the plastic
deformation force;
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- to evaluate the influence of the design and kinematic parameters of the
process on the conditions of thread profile formation and to substantiate the
technological advantages of the proposed method for improving the manufacturing
quality and operational reliability of OCTG threads.

The solution of these tasks will provide a basis for expanding the technological
capabilities of tangential thread rolling heads and will create prerequisites for further
experimental validation of the developed theoretical model.

Tangential thread rolling heads installed on universal and specialized turning
machines are of particular interest. Their main advantages include compact design,
the possibility of integration into existing manufacturing processes, high
productivity, and ease of automation. Thread formation is achieved through the
radial feed of the rolling head toward the rotating workpiece, while the rolling dies
are driven by friction forces generated in the contact zone.

Despite the aforementioned advantages, conventional operating schemes of
tangential thread rolling heads have several significant drawbacks. In existing
designs, the axes of the rolling dies are generally arranged parallel to the workpiece
axis. With such a tool arrangement, plastic deformation of the material occurs
simultaneously along the entire length of the thread section being formed. This
results in a considerable increase in the contact area between the tool and the
workpiece and, consequently, in higher thread rolling forces.

The resulting plastic deformation force is determined by the level of contact
stresses and the dimensions of the interaction zone between the rolling die and the
workpiece. In general form, it can be represented as the product of the average
plastic deformation pressure and the contact area:

F = pmAy (1)
where p,,, is the mean pressure of plastic deformation of the material; A, is the
contact area between the tool and the workpiece.

During thread rolling with crossed axes, the length of the contact zone increases
due to the inclined arrangement of the rolling dies, and longitudinal metal flow also
occurs. In an engineering approximation, these factors are taken into account by
expressing the contact area as a function of the axis crossing angle  and by
introducing an additional coefficient characterizing the intensity of longitudinal
material displacement.

The mean plastic deformation pressure is assumed to be proportional to the
yield strength of the material:

Pm = Cos (2)
where o is the yield strength of the material; C is a coefficient accounting for the
stress state, friction conditions, tool geometry, and specific features of the thread
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rolling process. For cold rolling of metric threads, the coefficient C is usually taken
in the range of C = 2.8+3.2.

After substituting the geometric parameters of the contact zone and taking into
account the effect of the axis crossing angle, the final expression for the plastic
deformation force takes the following form:

F(B) = =2 (1 + ktanpB) 3)

sinf

where R is the workpiece radius; P is the thread pitch; k is a coefficient accounting

for the effect of longitudinal metal flow.

The developed mathematical model makes it possible to evaluate the influence
of the crossing angle of the rolling die axes on the magnitude of the plastic
deformation force. According to Equation (3), a decrease in the § angle leads to an
increase in the contact zone length and, consequently, to an increase in the
deformation force, whereas an increase in this angle promotes more intensive
longitudinal metal flow, which also affects the resulting force through the
coefficient k. The proposed model can be used for engineering calculations of thread
rolling process parameters and for selecting rational processing conditions.

Conclusions. The developed mathematical model of the thread rolling process
using a tangential head with an inclined crossed arrangement of the rolling die axes
makes it possible to evaluate the influence of the design and kinematic parameters
of the process, primarily the axis crossing angle, on the magnitude of the plastic
deformation force. It has been established that progressive formation of the thread
profile contributes to the reduction of contact loads, more uniform distribution of
plastic deformation, and the creation of favorable conditions for producing threads
with improved dimensional accuracy, surface layer quality, and operational
reliability. The obtained results can be applied in the design of manufacturing
technologies for OCTG threads and in the selection of rational thread rolling process
parameters aimed at increasing the durability and leak-tightness of threaded
connections.
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INVESTIGATION OF THE CONDITIONS FOR
GRINDING INVOLUTE PROFILES OF CYLINDRICAL
GEAR TEETH BY THE COPYING METHOD

Introduction. The sustainable development of modern society is directly
associated with the level of industrialization and the pace of scientific and
technological progress [1-5]. One of the main driving forces behind this
development 1is the mechanical engineering industry [6—10]. Mechanical
engineering is not limited to the production of various machines and mechanisms;
it also serves as the technological foundation for other industrial sectors by
providing them with modern equipment, tools, and manufacturing technologies [11—
15]. As a result, the level of technological development in transportation, energy,
agriculture, defense, shipbuilding, and other manufacturing industries is largely
determined by the quality of mechanical engineering products and the advanced
technologies employed in their production [16-20].

The operational performance of gears largely depends on the geometric
characteristics and quality parameters of their tooth flanks [21-25]. High profile
accuracy and low surface roughness of the tooth flanks contribute to reduced power
losses in gear transmissions, lower vibration and noise levels, improved wear
resistance, and extended service life of gear pairs [26—30]. Therefore, ensuring the
geometric accuracy of machine tools, improving the quality of abrasive tools, and
scientifically optimizing cutting conditions are of significant scientific and practical
importance in modern gear manufacturing [31-35].

The application of full-factorial and matrix models for investigating the
formation of dimensional accuracy and evaluating technological errors in multi-tool
machining processes has been extensively studied [36—40]. These studies have
focused on the mathematical modeling of the interactions among technological
factors affecting machining accuracy and have proposed effective analytical
approaches for predicting dimensional accuracy under various machining conditions
[41-45].

The working surfaces of gear teeth refer to the tooth flanks, which are the contact
surfaces responsible for transmitting motion and power [46—50]. The quality
characteristics of these surfaces, including surface roughness, waviness, profile form
deviations, and other geometric errors, significantly affect transmission noise, friction
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forces, heat generation, and, consequently, the service life of the gear mechanism [51—
55]. The consistency of the quality and dimensional accuracy over the entire
machined surface is ensured by maintaining stable cutting conditions and constant
parameters of the machining scheme throughout the machining zone [56—60].

During profile grinding of involute gear teeth by the copying method, the actual
depth of cut varies continuously along the involute tooth profile [61-65]. Since the
proposed mathematical model describing the actual depth of cut is relatively
complex, its practical application is rather difficult [66—70]. Furthermore, several
primary technological factors influencing the formation of the ground surface
assume different values at different regions of the tooth profile [71-75]. Variations
in the material removal conditions over different regions of the ground surface lead
to differences in the elastic and plastic deformation behavior, as well as in the
thermal phenomena occurring during the grinding process [76—80]. As a
consequence, the quality and dimensional accuracy of the tooth working surfaces
generated during the grinding process vary across different regions of the tooth
profile [81-85].

To clarify this issue, the grinding configuration of a tooth positioned in the
machining zone in a vertical orientation is analyzed (Figure). The tooth is located
on one side of the symmetry plane (OO;), which is perpendicular to the grinding
wheel axis, while the symmetry plane of two adjacent teeth coincides with the
vertical symmetry plane (OO;) of the gear.

The technological factors affecting different regions of the surface generated
during gear profile grinding by the copying method can be classified into three
groups.

Trajectory of the Abrasive Grain

O

o Z

AN
Pa

o 7 L)

\

¢

Fig. Schematic diagram of the variable factors in gear profile grinding by the
copying method
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1. Variable cutting-condition parameters: variation of the actual depth of cut
(t/# t:# t;) and the cutting speed (v/# vo# ;).

2. Variable elements of the grinding configuration: the tool-workpiece contact
area varies along the tooth width; the cutting path of each abrasive grain differs
along the involute profile (lo; # lp> # [ # I, # ly;). At the end of the grinding pass,
near the tooth tip, the abrasive grain—workpiece contact length (cutting path)
decreases both along the involute profile and toward the tooth tip. The abrasive
grain—workpiece contact lengths /y;, /; are determined by the depth of cut, the tooth
width, and the diameter at which the abrasive grain is located on the grinding wheel.
Therefore, when the depth of cut is small and the tooth width is short, /> = 0 whereas
/1> B may occur.

3. Dependent variable factors induced by the independent (initial) parameters
acting within the grinding zone: the variation of the above-mentioned input
parameters causes different physical, mechanical, and thermal phenomena to occur
in different regions of the ground surface. These factors can be divided into two
subgroups:

« Contact pressure forces acting with different magnitudes on different regions
of the surface (P;# P># Ps# Py), (Figure);

« Thermal conditions of the grinding process, characterized by the temperature
field (temperature gradient, 7;; 7,) which vary with the abrasive grain—workpiece
contact length and contact conditions, as well as along the tooth width and the
involute profile.

Consequently, depending on the size (and density) of the abrasive grains, the
number of abrasive grains participating in the cutting process within any cross-
sectional plane varies across different regions of the ground surface. In other words,
the contact pressure acting on different regions of the surface is non-uniform
(P#P:#P3#P,). As a result, the physical, mechanical, and thermal phenomena, as
well as the elastic-plastic deformation occurring on the surface, vary according to
these factors. Consequently, differences in the quality and dimensional accuracy of
the ground surface are likely to occur.

Furthermore, during profile grinding of involute gear teeth by the copying
method, both the actual depth of cut (#), and the cutting speed of the abrasive grains
vary along the involute tooth profile (Figure). Consequently, the lengths of the
cutting trajectories of the abrasive grains also vary along the involute profile over
the tooth width, 1.e., ly; # [y> # [;... On the other hand, within the tooth-width section
(I —1;), the cutting trajectories of all abrasive grains located in the same transverse
plane of the grinding wheel are identical, whereas in region /; the abrasive grain—
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workpiece contact trajectories gradually increase, while in region /, they gradually
decrease.

In summary, the analysis of the gear profile grinding scheme shows that when
l9>=0, the first half of the tooth surface is generated under the tool-entry condition,
whereas the second half is generated under the tool-exit condition. Therefore, when
grinding a short tooth with a large-diameter grinding wheel (for example,
[ =20 mm, D = 400 mm), it is impossible to identify two elementary surface regions
where the material removal conditions are identical. Similar regions appear only
partially near the tooth tip when /o, > 0.

It is well known that the cutting path lengths of the abrasive grains are different.
Moreover, since the actual depth of cut depends on the polar angle of the involute,
it can ultimately be determined along both the involute profile and the tooth width
by the following expression:

2

z
L= [(0,5d,)? - <0,5dx - t—)

X

Z Z
Cos(p — 6 — (tgh — ) <dx Cos(90 — ¢ — 0 — (tg0 — 9)))
Here, d. - is the diameter at which an arbitrary abrasive grain is located on the
involute profile of the grinding wheel.

Thus, during profile grinding of involute gear teeth by the copying method, the
material removal conditions differ over almost the entire ground surface. Therefore,
ensuring the stability of the cutting conditions along both the involute profile and
the tooth width is one of the fundamental technological requirements for improving
the quality of profile grinding by the copying method.

Conclusions. The material removal conditions during gear profile grinding by
the copying method were analyzed, and mathematical models describing the actual
depth of cut and the abrasive grain cutting path length varying along the involute
tooth profile were developed.
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COMPREHENSIVE EVALUATION OF THE
ENVIRONMENTAL IMPACT OF SULFUR-BASED
CONCRETE (ENVIRONMENTAL ADVANTAGES AND
LIMITATIONS)

Introduction

In recent years, the intensification of environmental problems worldwide,
climate change, and the increase in the use of natural resources have necessitated
the creation of environmentally friendly materials in the construction industry. The
construction sector is one of the largest sources of energy consumption and
greenhouse gas emissions, with particularly large amounts of carbon dioxide emitted
into the atmosphere during the Portland cement production process. According to
international studies, the cement industry accounts for a significant portion of global
CO; emissions. Therefore, the development of alternative binding materials that can
partially or completely replace cement has become one of the priority areas of
modern materials science.

One such promising material is sulfur-based concrete. This material uses sulfur
as a binder, which, in its natural or modified form, forms a high-strength composite
in combination with mineral fillers. In particular, the effective use of excess sulfur
reserves generated at oil refineries and gas treatment plants is of great importance
not only from an economic but also from an environmental perspective. This
approach supports the principles of a circular economy by converting industrial
waste into a useful product.
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One of the important advantages of sulfur-based concrete is its high density,
waterproofness, resistance to chemical aggressive environments, and achievement
of strength in a short time. Furthermore, there is an opportunity to melt and reuse
this material after its service life expires, which serves to reduce the volume of
natural resource utilization. These properties allow it to be classified as an
environmentally sustainable building material.

At the same time, it would be incorrect to evaluate sulfur-based concrete as an
environmentally safe material. During the production process, improper regulation
of the technological temperature may result in the release of harmful gases such as
sulfur oxides (SO2) or hydrogen sulfide (H2S). Furthermore, the relatively low
softening point of sulfur may limit the material's operation under high-temperature
conditions. These factors require the improvement of production technology, the
implementation of gas capture systems, and the modification of material
composition to ensure environmental safety.

In this regard, the assessment of the environmental impact of sulfur-based
concrete throughout its entire life cycle, along with a scientifically grounded
analysis of its environmental advantages and existing limitations, is one of the most
pressing issues [1-3].

Purpose of the study: Comprehensive assessment of the environmental
impact of sulfur-based concrete at the stages of production, operation, and disposal,
as well as a scientifically grounded analysis of its environmental advantages and
limitations.

The ecological and operational properties of sulfur-based concrete and
traditional Portland cement-based concrete were selected as the object of the study.
The research process utilized methods of scientific literature analysis, comparative
environmental assessment, life cycle assessment (LCA), and statistical data
generalization [4-6].

The environmental efficiency of sulfur-based concrete was evaluated based on
the following criteria:

1. Carbon dioxide (CO2) emissions;

2. Energy consumption;

3. Level of natural resource utilization;

4. The possibility of recycling;

5. Service life;

6. Environmental hazards during production and operation [7].

Environmental advantages of sulfur-based concrete: The main environmental
advantage of sulfur-based concrete is the possibility of reducing or, in some cases,
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completely eliminating cement consumption. It is known that a large amount of
carbon dioxide is released into the atmosphere during the Portland cement
production process. Sulfur is a secondary product formed in the oil and gas industry,
and its use in the production of construction materials serves to reduce industrial
waste [8].

Furthermore, sulfur-based concrete achieves high strength in a short period of
time. As a result, the production cycle is shortened and the efficiency of
energy resource use increases. Due to the high waterproofing properties of the
material, it can serve for a long time in aggressive environments. This leads to a
reduction in repair and reconstruction work and reduces the consumption of
additional resources.

[-table
Comparative characteristics of sulfur-based concrete and Portland cement
concrete according to environmental indicators

Indicator Portland cement concrete Sulfur-based concrete
Use of cement Upper Minimal or nonexistent
CO2 emissions Upper Relatively low
Water consumption Upper Very few
Chemical resistance Medium Upper
Recyclability Cheklangan Relatively high
Service life Medium Upper

As seen from the table data, sulfur-based concrete possesses several advantages
over conventional concrete in terms of environmental indicators [9].

Along with its advantages, sulfur-based concrete also has certain
limitations. If the temperature regime is not strictly observed during the production
process, gases such as SO2 and H2S may be formed as a result of the thermal
decomposition of sulfur. These gases are harmful to human health and the
environment. Furthermore, due to the relatively low softening point of sulfur, the
mechanical properties of the material may deteriorate under high-temperature
conditions. Therefore, it is necessary to modify the material composition and use
special stabilizers [10].
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2-table
Environmental risks of sulfur-based concrete and methods for their
mitigation
Environmental hazard Reason Reduction method
SO: release High temperature Temperature control
H-S formation Incorrect technological process |Ventilation and Gas Filters
High-temperature deformation [Softening of sulfur Add modifier
Industrial safety Working with molten sulfur Safeguards and automation

According to the life cycle analysis results, the environmental efficiency of
sulfur-based concrete is primarily determined by its long service life and the
possibility of recycling. Upon expiration, the material can be remelted and used in
the production of new products. This reduces waste and supports the principles of a
circular economy.In the environmental assessment of construction materials, not
only the production stage, but also the processes of transportation, operation and
disposal are important. From this perspective, sulfur-based concrete can in many
cases be considered an environmentally friendly option compared to conventional
concrete.

Conclusion

Research results indicate that sulfur-based concrete belongs to the category of
environmentally sustainable construction materials. The use of sulfur, a secondary
industrial product, in the material's composition reduces natural resource
consumption and creates opportunities for waste recycling.

At the same time, if production technology is not strictly followed, there are
restrictions such as the release of harmful gases and the deterioration of material
properties at high temperatures. In the future, modifying the composition of sulfur-
based concrete, introducing environmentally friendly technologies, and conducting
in-depth studies of its life cycle will serve to further expand the scope of application
of this material in the construction industry.
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THE EFFECT OF S WT.% MAX-PHASE (Ti;SiC; + TiC)
ADDITIVE ON THE THERMAL STABILITY,
DECOMPOSITION KINETICS OF NANOSIZED MgH,
OF MECHANICAL ALLOY, OBTAINED BY
MECHANOCHEMISTRY

Abstract: To reduce the decomposition temperature and improve the kinetics of nanosized MgH >
hydride decomposition, a Mg + 5 wt.% (Ti3SiC> + TiC) mechanical alloy (MA) was synthesized
by reactive ball milling under a hydrogen pressure of 9 MPa. The effect of the MAX phase (Ti3SiC>
+ TiC) on the hydrogen sorption properties, thermal stability, and hydrogen desorption kinetics
of the MgH> hydride phase obtained by reactive milling (under a hydrogen pressure of 0.1 MPa
in the reactor) was investigated using thermal desorption spectroscopy. It was established that
the addition of the MAX phase to Mg does not decrease the onset temperature of hydrogen
desorption from the MgH:> hydride phase and does not reduce its thermodynamic stability.
However, significantly enhanced desorption kinetics were observed for the MA (Mg + 5 wt.%
(Ti3SiC> + TiC)) compared with pure Mg. At 330 °C and a hydrogen pressure of 0.1 MPa, 50%
of the total hydrogen content and complete hydrogen desorption were achieved within 6,7 and 15
min, respectively, whereas at 350 °C these values were reached within 3,4 and 9 min, respectively.
The investigated mechanically alloyed materials containing the MgH> hydride phase were capable
of reversibly absorbing 5.1-5.3 wt.% H>.

1. Introduction
The properties of a large number of metal-hydrogen systems are currently well
established. Most metals are capable of forming hydrides, but the large-scale
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application of metal and alloy hydrides for hydrogen storage is hindered by the fact
that most of them do not fully satisfy the requirements imposed on hydrogen sorbent
materials by practical applications, particularly in the field of hydrogen energy. The
specificity of these requirements lies in the fact that they can only be met by a
material which, in addition to a high hydrogen storage capacity, possesses a
combination of essential characteristics. Among the most important of these are
rapid hydriding-dehydriding kinetics at temperatures close to ambient and hydrogen
pressures near atmospheric pressure, as well as low thermal stability and high cyclic
stability.

The synthesis of magnesium dihydride, MgH,, exhibiting a low decomposition
temperature, rapid dissociation kinetics, high hydrogen storage capacity, and good
cyclic stability (properties that are critically important for the practical application
of MgH,) remains a significant challenge despite the considerable number of studies
devoted to this issue. Over the past several decades, substantial efforts have been
directed toward overcoming this limitation through alloying, catalysis, and
nanostructuring approaches. It has been demonstrated that the introduction of
catalysts, including transition metals (Ti, Nb, V, Co, Mo, Fe, Mn, Ni) and their
compounds, into MgH» (or Mg) using mechanochemical methods is an effective
approach for reducing the operating temperature and improving the kinetics of
hydrogen sorption-desorption reactions [1-11].

A new class of catalysts, namely MAX phases (Ti3AlC,, Ti13S1C,, T1i2VAIC,),
is also considered promising for the development of hydrogen storage materials. In
particular, the authors of [12] reported the first attempt to improve the hydrogen
storage properties of MgH, using the novel MAX-phase catalyst Ti3AlC,. In study
[13], the vacancy properties of Ti;AlC, and Ti3;SiC,, two of the most extensively
investigated MAX phases, were analyzed by means of first-principles calculations.
The authors of [14, 15] demonstrated that carbon vacancies and stacking faults (SFs)
are highly beneficial for hydrogen storage and diffusion, with hydrogen diffusion in
the SF-containing TiCy layers being significantly easier than in regular stacking
layers.

Authors of [16, 17] have demonstrated that MAX phases such as Ti3AlC, and
Ti3S1C, effectively influence the hydrogen sorption properties of magnesium
hydride. It has been shown in [12, 18-22] that the addition of a small amount of
MAX phases (5-10 wt.%) to MgH, (or Mg) leads to an improvement in hydrogen
sorption behavior, as well as enhanced kinetics of magnesium hydride formation
and MgH, decomposition. At the same time, the authors of [12] reported no
observable effect of Ti3AlC, addition on the enthalpy of MgH, formation and,
consequently, on the thermodynamics of hydrogen desorption. In their view, this
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indicates that the MAX phase acts as a catalyst rather than as a reactive component,
thereby improving the hydrogen storage performance of MgH, without altering its
intrinsic thermodynamic properties.

The aim of this work was to investigate the effect of the MAX-phase additive
on reducing the decomposition temperature and improving the decomposition
kinetics of the nanocrystalline MgH, phase in the Mg + 5 wt.% (Ti3SiC, + TiC)
mechanical alloy synthesized by reactive mechanical alloying (RMA). The phase
composition, hydrogen sorption properties, and thermal stability of the obtained
mechanically alloyed material were investigated using X-ray diffraction (XRD) and
thermal desorption spectroscopy (TDS). Isothermal kinetic curves of
hydrogen desorption from the MgH, hydride phase during cyclic
dehydrogenation/hydrogenation were obtained at a hydrogen pressure of 0.1 MPa
in the reactor. It was assumed that the improvement in the hydrogen sorption
properties and desorption kinetics of the MgH, phase could depend on the nature
and crystal structure of the additive. Investigation of this relationship was also one
of the objectives of the present study.

2. Materials and methods

The commercial Mg powder with a purity of 98.99% and an average particle
size of 300 um, and a crystallite size of 121 nm, was used as the raw material. The
previously synthesized MAX phase powder, with an average crystallite size of 58
nm, was obtained via self-propagating mechanically activated synthesis from a
starting powder mixture of Ti, Si, and C. Milling was carried out in an argon
atmosphere using an AIR-015M planetary mill, in which a centrifugal acceleration
of up to 45 g was achieved at rotation speeds of 735 rpm for the main disk and 1840
rpm for the milling vials, respectively. As a result of the quantitative analysis using
the full-profile Rietveld method with the FullProf PowderCell 2.4 software, it was
determined that the synthesized MAX phase sample contained 55 wt.% Ti.SiC:
phase and 45 wt.% TiC phase [22].

A mechanical alloy Mg + 5 wt.% (55 wt.% Ti3SiC; + 45 wt.% TiC), hereafter
referred to as MA1(Mg + Swt. % MAX phase), was obtained by reactive ball milling
of technical Mg powder with 5 wt.% of a pre-synthesized MAX phase under a
hydrogen atmosphere at a pressure of 9 MPa and a rotational speed of 500 rpm for
20 h.

For comparison, under the same processing conditions, a mechanical alloy of
MgH, without MAX-phase addition was synthesized by reactive ball milling of
magnesium powder and is here after referred to as MA2. Reactive mechanical
alloying was carried out in a Retsch ball mill using 10 mm steel balls in a high-
pressure milling vial (Evico-magnetics) equipped with gas pressure and temperature
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sensors, enabling in situ monitoring during hydrogen absorption at a pressure of
typically 9 MPa. The ball-to-powder mass ratio was 65:1.

Sample preparation prior to synthesis and the selection of the obtained products
were carried out in a glove box under a high-purity argon atmosphere. The same
atmosphere was also used to fill the reactor chamber both before opening and after
milling.

The conditions for direct gas-phase hydrogenation (GPH) were as follows:
after synthesis and recording of the first hydrogen desorption curve, the sample was
kept in the reactor. At 400 °C, hydrogen was introduced into the reactor to a pressure
of 4.0 MPa, and the first and all subsequent gas-phase hydrogenation cycles were
carried out while the sample cooled together with the furnace.

An automated computerized HZG-4 diffractometer was used for X-ray phase
and structure analysis of the samples. X-ray diffraction patterns were obtained using
CoKa — radiation. The profiles of the diffraction lines were plotted with a scan step
of 0.10 and 10 s exposure at each point of the spectrum. The crystal lattice
parameters and the unit cell volume of the MgH, phase in the obtained mechanical
alloys were analyzed using the Full Prof software Powder Cell 2.4
(https://powdercell-for-windows. software. informer. com /2.4/).

The effect of a 5 wt.% MAX-phase additive on the hydrogen sorption
properties, thermal stability, and hydrogen desorption kinetics of the MgH» hydride
phase was investigated by thermal desorption spectroscopy (TDS) using a custom-
designed automated apparatus developed by V. Dobrovolsky [23]. The apparatus
enables the acquisition of hydrogen thermal desorption spectra and desorption
kinetic curves from hydrides using the isobaric method, i.e., by measuring the
amount of hydrogen desorbed from a sample heated at a specified rate under a
constant hydrogen pressure of 0.1 MPa in the reactor.

3. Results and discussion

3.1 X-ray diffraction analysis

Diffraction patterns of mechanically alloyed samples obtained after synthesis
by reactive mechanical milling (RMM) and after dehydrogenation/hydrogenation
cycles from the gas phase are presented in Fig. 1a—d. Information on the phase
composition of the mechanically alloyed samples (MA), lattice parameters is
summarized in Table 1. Analysis of the diffraction pattern in Fig. 1a indicates that,
as a result of reactive mechanical alloying of Mg powder with 5 wt.% MAX-phase
powder, a mechanically alloyed material was obtained in which the hydride phase
MgH, exhibits lattice parameters a = 4.5153 A and ¢ = 2.9914 A, with a
corresponding unit cell volume of V = 60.988 A3. The diffraction spectrum of
sample MA1 exhibits characteristic reflections of the tetragonal MgH, phase, as well
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as weak reflections indexed to the {104} and {105} planes of the hexagonal Ti;SiC,
{200} plane of the cubic TiC and the {110} planes of metallic iron. The diffraction
peaks of the mechanically alloyed sample are significantly broadened, which is
attributed to pronounced mechanical refinement during the 20-hour synthesis,
accompanied by the accumulation of a high density of defects and lattice distortions.
The influence of direct cyclic dehydrogenation/hydrogenation from the gas phase
on the phase composition of sample MA1 was evaluated using a specimen
hydrogenated in the 9-th cycle. The diffraction pattern of this sample, presented in
Fig. 1b, indicates that after 9 cycles the phase composition has undergone slight
changes. The diffraction data reveal the presence of MgO phase reflections, while
reflections corresponding to the {110} planes of iron are still observed. The lattice
parameters and unit cell volume of the MgH, hydride phase formed during
hydrogenation of sample MA1 in the 9" cycle were determined to be: a=4.5121 A,
c=3.0195A,and V=61.474 A>.

1804 % = MATI after RMA - MAT after 9 th HGP
17 * MgH

2
2 Ti]SiC2
o ;TiC
S Fe

intensity, (a.u.)

intensi
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Fig. 1 a, b — X-ray diffraction patterns of sample MA1 immediately after
synthesis and after the 9™ dehydrogenation/hydrogenation cycle from the gas
phase; ¢, d — X-ray diffraction patterns of sample MA2 immediately after
synthesis and after the third dehydrogenation/hydrogenation cycle from the
gas phase
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The X-ray diffraction pattern of sample MA2 is presented in Fig. lc. It is
clearly observed that the magnesium powder was fully hydrogenated to the
tetragonal MgH, phase (space group P4,/ mmc (No. 136)) with lattice parameters
a=4.5275 A, c=3.0126 A, and a unit cell volume V = 61.753 A3. The diffraction
peaks of the mechanically alloyed material are noticeably broadened, which is
attributed to significant mechanical refinement during synthesis and the
accumulation of a high density of crystal lattice defects. In addition, reflections
corresponding to the {110} planes of cubic Fe are also present in the diffraction
pattern. The lattice parameters and unit cell volume of the MgH, hydride phase
formed during hydrogenation of sample MA?2 in the third cycle were determined to
bea=4.5030 A, c=3.0120 A, and V = 61.074 A3. XRD analysis of sample MA2
after the third dehydrogenation/hydrogenation cycle in the gas phase revealed the
presence of the MgH, hydride phase, a small amount of MgQO, as well as metallic
Mg and Fe phases (Fig. 1d). As can be seen from the diffraction patterns presented
in Figs. 1b and 1d, cyclic dehydrogenation/hydrogenation results in a pronounced
narrowing of the MgH: diffraction peaks. This effect is attributed to a reduction in
the defect density during cyclic heating and, consequently, to a decrease in the lattice
distortions accumulated during mechanical synthesis.These results are consistent
with the X-ray phase analysis data. A comparison of the diffraction peaks of the
mechanically alloyed samples before and after cycling reveals a noticeable peak
narrowing in the latter case (Fig. 1a—d).

Table 1
Phase composition, lattice parameters, unit cell volume of nanocrystalline
MgH: in MAs after synthesis and after hydrogenetion from the gas phase

Mechanical alloys After After After After
synthesis HGP synthesis HGP
MA1(Mg+5wt%  MAX | MgH», Fe, | MgHo, Fe, a=4.5153 a=4.5121
phase) Ti3S1Co, TIC | MgO c=2.9914 c=3.0195
V =60.988 V=161.474
MA2(Mg without MAX | MgHo, Fe, MgH>, Mg Fe, | a=4.5275 a=4.5030
phase) MgO c=3.0126 c=3.0120
V =61.753 V=61.074

3.2 The thermal behavior of mechanical alloys
To determine the effect of the addition of 5 wt.% MAX phase on the hydrogen
sorption properties, decomposition temperature, and thermal stability of the
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nanosized MgH: hydride phase in the mechanically alloyed magnesium-based
materials MA1 and MA2, the hydrogen desorption behavior of the synthesized
samples was investigated by TDS under a constant hydrogen pressure of 0.1 MPa in
the reactor at heating rates of 3 and 10 °C/min. The hydrogen desorption isobars
obtained during heating of the MA1 and MA2 samples after RMA and after
hydrogenation from the gaseous phase are shown in Figs. 2 and 3, respectively.
Based on the hydrogen desorption isobars shown in Figs. 2 and 3, the hydrogen
storage capacities and the onset temperatures of hydrogen desorption (Topnset) Of the
MgH: hydride phase in the MA1 and MA2 samples were determined during heating
after both reactive mechanical alloying and subsequent hydrogenation from the gas

phase. The obtained data are summarized in Table 2.
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Fig. 2 Non-isothermal dehydrogenation curves of MA1 at P = 0.1 MPa and

different heating rates (HR): (a) obtained by the RMA method at 3 °C/min;

(b) after direct gas-phase hydrogenation (HGP) at 3 °C/min; (¢c) HGP at 10
°C/min
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Fig. 3 Non-isothermal dehydrogenation curves of MA2 (Mg without additive)
at P=0,1MPa and different heating rate (HR): (a) after its obtain by RMA
method at 3 °C/min; (b) after direct hydrogenation from the gas phase (HGP)

at 3 °C/min; (c) after HGP at 10 °C/min

Table 2

Onset temperature (Tonset) of hydrogen desorption from MgH; phase in MA1
and MA2 and their hydrogen capacity

after RMA after HGP after HGP
Mechanical alloys (B=3 °C/min) (B =3 °C/min) (B =10 °C/min)
Tonset, Cho, Tonset, Cho, Tonset, Cro,
°C wt.% °C wt.% °C wt.%
MAT1 (Mg+5wt% MAX 290 5.9 320 5.5 320 5.5
phase)
MA2 (Mg without MAX- 288 6.4 320 6.0 330 6.0
phase)

As can be seen from Figs. 2 and 3 and the data summarized in Table 2, the
onset temperatures of hydrogen desorption for the mechanically alloyed samples
MA1 and MA2 after RMA were 290 and 288 °C, respectively. It should be noted
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that these temperatures correspond to the onset of hydrogen desorption from the
main MgH, hydride phase. A comparison of the Tonset Values listed in Table 2 for
the MgH, phase in the MAX phase - free alloy MA2 (288 °C at a hydrogen pressure
of 0.1 MPa) and in the MAX phase - containing alloy MA1 (290 °C) indicates that
the addition of 5 wt.% MAX phase has virtually no effect on the onset temperature
of hydrogen desorption and, consequently, on the onset temperature of MgH,
decomposition in these MAs. Furthermore, no decrease in the equilibrium
decomposition temperature of the MgH. hydride phase was observed for the
mechanically alloyed MA1 sample at a hydrogen pressure of 0.1 MPa (288 °C
according to [24]). This indicates that mechanical alloying with the MAX phase did
not reduce the thermodynamic stability of the MgH> phase.

In order to determine the positive effect of the Swt.% MAX-phase addition on
enhancing the reaction kinetics for hydrogen storage in MgH,, the apparent
activation energies (E,) for the hydrogen desorption reaction of the MA1 and MA2
samples were quantitatively evaluated via Kissinger's method described below [25].
Kissinger's equation can be written as:

E./R =—dIn(p/T%,) / d(1/T}) (1)
or in the following form:
Ea/R = — (11’1 B1/B2 + In T22/T12) / (1000/T1 — IOOO/TQ) (2)

where E, is the apparent activation energy in kJ/mol, B is the heating rate in K/min,
T, 1s the desorption peak temperature in K, and R is the gas constant.

According to Equation (2) and using the data presented in Table 3, the
activation energies of hydrogen desorption from the MgH, hydride phase in the
MAT1 and MA2 samples were calculated to be 104.2 kJ/mol and 153.1 kJ/mol,
respectively.

Table 3
Data used for the calculation of activation energy (E.) according to Eq. (2)
) B1, B2, E.,
Mech 1 all
echanical atloys Kmin | % | kmin | 2% | kimol
MA1 (Mg + 5 wt.% MAX-phase) 3 616 10 651 104.2
MA?2 (Mg without MAX-phase) 3 627 10 652 153.1

The activation energy of the MA1 sample (Mg + 5 wt.% MAX phase) was
found to be 48.9 kJ/mol lower than that of the MA2 sample (Mg without the MAX
phase). This result indicates that the addition of 5 wt.% MAX phase significantly
reduces the activation energy for hydrogen desorption from MgHz>, providing strong
evidence of the catalytic effect of the 5 wt.% (T1:S1C2 + TiC) additive.
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3.3 Kinetics of the hydrogen desorption from the mechanical alloys
The kinetics of hydrogen desorption from the MgH, hydride phase in the
synthesized MA1 and MA2 materials after hydrogen gas phase (HGP) treatment

under identical conditions were investigated at temperatures of 330 and 350 °C and
a constant hydrogen pressure of 0.1 MPa in the reactor. The isobaric-isothermal
hydrogen desorption curves for the MA1 sample obtained at 330 and 350 °C are
shown in Fig. 4. For comparison, Fig. 5 presents the hydrogen desorption curve at
330 °C for the MA2 sample (Mg without the addition of the MAX phase), obtained
under the same conditions as the MA1 sample. The values of the half-desorption
time (112), the total desorption time (tsun), and the maximum hydrogen desorption
rate (Vmax = dCy/dt at t = 112) for the MA1 and MA2 samples are summarized in

Table 4.
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Fig. 4 Isothermal dehydrogenation curves of mechanical alloy MA1 at
P=0,1IMPa and at two reaction temperatures:
(a) 330°C; (b) 350°C
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Fig. 5 Isothermal dehydrogenation curves of MA2 (Mg without additive) at
P=0,1MPa and at reaction temperature 330°C
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Table 4
Hydrogen desorption Kkinetic parameters and hydrogen capacity of MA1 and
MA2 alloys
Mechanical alloy T, °C Cu, wt.% th/r:;;r’lin T2 Tull
MALI, Fig. 4a 330 5.1 0.7 6.7 15
MAI, Fig. 4b 350 53 1.4 34 9.0
MA?2, Fig. 5 330 6.2 0.21 30 80

As shown in Table 4, the half-desorption time (t1,) and the total hydrogen
desorption time (tg) for the MA1 sample (Mg + 5 wt.% MAX phase) at 330 °C
were 6.7 min and 15 min, respectively. For the MA2 sample (Mg without the MAX
phase), the corresponding values were 30 min and 80 min, respectively.

Analysis of the experimental data presented in Table 4 demonstrates that the
addition of 5 wt.% MAX phase during the synthesis of the MA1 sample significantly
enhances the hydrogen desorption kinetics of the nanosized MgH- hydride phase.
This is evidenced by the experimentally observed 5.3-fold shorter total hydrogen
desorption time of the MA1 sample than that of the MA2 sample at 330 °C under a
hydrogen pressure of 0.1 MPa (Table 4).

Table 4 also shows that the half-desorption time (t1/2) is 4.5 times shorter for
the MA1 alloy than for the MA2 alloy. Furthermore, the maximum hydrogen
desorption rate (Vmax) is 3.3 times higher for the MA1 alloy than for the MA2
alloy. Thus, the kinetic characteristics of hydrogen desorption from the nanosized
MgH: hydride phase of the MA1 mechanically alloyed sample (Mg + 5 wt.% MAX
phase), namely ti/2, tfull, and Vmax, consistently demonstrate that the addition of
the MAX phase to magnesium enhances the decomposition kinetics of MgHo-,
although the magnitude of the effect depends on the kinetic parameter considered.
Based on our experience in the development and investigation of hydrogen storage
materials, the kinetic parameter Vmax = dCy/dt at t = 11/2 is considered more reliable
because it can be determined with significantly higher accuracy than /> and tfull.

4. Conclusions

The experimental results presented in this study demonstrate that mechanical
treatment of Mg in the presence of the MAX-phase additive significantly enhances
the hydrogen desorption kinetics of the MgH: hydride phase in the synthesized
mechanically alloyed material. This is evidenced by the experimentally observed
substantial reduction in both the half-desorption time and the total hydrogen
desorption time at a constant hydrogen pressure of 0.1 MPa. No reduction in the
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thermodynamic stability of the MgH, hydride phase resulting from the addition of
the MAX phase was detected.

It was established that the addition of 5 wt.% MAX phase has a negligible

effect on the hydrogen desorption onset temperature and, consequently, on the
decomposition temperature of the nanostructured MgH- hydride phase in the MA1
alloy. The role of the MAX phase in enhancing the hydrogen desorption kinetics of
the MA1 alloy synthesized by the RMA method under a hydrogen pressure of 9
MPa has been demonstrated.
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ASSESSMENT OF THE IMPACT OF THE HUMAN
FACTOR ON THE RELIABILITY OF COMPUTER
NETWORKS

Modern computer networks are complex multi-layered systems whose
reliability depends not only on the technical characteristics of the hardware but also
on the quality of personnel performance. A significant proportion of failures,
malfunctions, and information security incidents result from human error. Incorrect
router configuration, server misconfiguration, delayed responses to cyberattacks, or
violations of administrative procedures can lead to substantial data loss and network
infrastructure failures [1].

In this context, Human Reliability Analysis (HRA) has become increasingly
important. HRA encompasses a set of methods and models designed to assess
human reliability during interaction with technical systems. Its primary objective is
to estimate the probability of human error and evaluate its impact on overall system
performance [1,2].

In computer networks, HRA 1is applied to analyze the performance of system
administrators, network operations center (NOC) operators, cybersecurity
engineers, and other specialists whose activities directly affect the stability and
reliability of network operation [2,3].

HRA methods and models are conventionally classified into different
generations according to their underlying approaches to human reliability
assessment (Table 1).

The first generation of HRA methods was primarily based on the quantitative
estimation of human error probabilities. Human operators were regarded as
individual components of a technical system, with the main emphasis placed on
analyzing the sequence of operator actions and calculating failure probabilities.
Representative first-generation methods, including THERP (Technique for Human
Error Rate Prediction) and HEART (Human Error Assessment and Reduction
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Technique), relied on statistical data, fault trees, and mathematical models to
estimate human error probabilities [3—5]. Their principal advantages include the
simplicity of quantitative analysis and the ability to predict errors under standard
operating conditions. However, these methods provide only limited consideration of
the psychological and cognitive characteristics that influence human performance.

Table 1
Comparison of HRA Generations
Characteristic First Generation Second Generation Third Generation

Primary approach Probabilistic Cognitive Dynamic
Human is viewed as Operator Cognitive system Part of an adaptive

(Performer) system
Stress analysis Almost absent Partially considered Fully incorporated
Al and automation No Partial Yes
Real-time analysis No Limited Yes
Representative THERP, HEART | CREAM, ATHEANA, Dynamic HRA,
methods SPAR-H Bayesian HRA

In computer networks, THERP can be used to assess the risk of incorrect
network configuration, predict administrator errors, analyze failure scenarios, and
evaluate cybersecurity risks.

In computer networking environments, HEART is applied to analyze the
performance of Security Operations Center (SOC) operators, assess risks associated
with network administration, evaluate personnel workload, and examine the
usability and effectiveness of monitoring system interfaces [4].

The second generation of HRA emerged in response to the need for a deeper
understanding of the causes of human error in complex technical systems. Unlike
first-generation approaches, human operators began to be viewed as cognitive
systems capable of processing information, making decisions, and adapting to
changing environmental conditions [3]. Representative second-generation methods,
including CREAM (Cognitive Reliability and Error Analysis Method), ATHEANA
(A Technique for Human Event Analysis), and SPAR-H (Standardized Plant
Analysis Risk — Human Reliability Analysis), incorporate factors such as stress,
workload, situational awareness, organizational influences, and the operational
context. The primary advantage of these methods is their ability to analyze human
behavior in abnormal and emergency situations, making them more suitable for
modern information and computer systems [2,4,6—10,13].
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For computer networks, second-generation HRA methods are particularly
relevant because modern network infrastructures are characterized by a high volume
of events, significant operator workload, and the need for rapid decision-making.

The third generation of HRA has evolved in response to the increasing
complexity of modern information and computer systems, the widespread adoption
of automation, artificial intelligence (Al), and cyber-physical technologies.

Third-generation HRA extensively employs advanced artificial intelligence
techniques, Bayesian Networks, Fuzzy Logic, Big Data analytics, and machine
learning [6-9,11]. These approaches enable the modeling of complex relationships
among human errors, operating conditions, and system behavior. Of particular
importance are Dynamic HRA models, which continuously update risk assessments
based on the current state of both the network and the operator. Such approaches
make it possible to predict potential human errors, automatically identify critical
situations, and respond promptly to changes in system operating conditions [9,12].

Third-generation HRA 1s particularly well suited to computer networks,
Security Operations Centers (SOCs), cloud data centers, and Al-driven network
infrastructures. In these environments, operators must process large volumes of
information and make decisions under severe time constraints. Modern HRA models
make it possible to evaluate not only the probability of human error but also the
effectiveness of human interaction with artificial intelligence and automated
monitoring systems [8,9,12]. Consequently, third-generation HRA is considered one
of the most promising directions for improving the reliability and security of modern
information systems.

Conclusion. At present, HRA encompasses a wide range of approaches that
continue to evolve. Contemporary methods increasingly emphasize human
cognitive processes, contextual analysis, dynamic operator behavior, and integration
with artificial intelligence. For computer networks, hybrid and dynamic HRA
models are currently regarded as the most promising approaches, as they enable a
comprehensive assessment of the impact of the human factor on the reliability of
network infrastructure.
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MATHEMATICAL MODELING OF AN ADAPTIVE
CAPACITIVE SENSOR AND MEASURING SYSTEM
FOR MONITORING THE QUALITY INDICATORS OF
LIQUID PRODUCTS

Introduction

Real-time, non-sampling monitoring of the quality of liquid products — fuels,
lubricating oils, and other technological liquids — remains one of the actively
developing areas of instrumentation and metrology. Capacitive sensing is widely
used for this purpose, since the dielectric permittivity of a liquid changes with its
composition, contamination level, and moisture content, causing a corresponding
change in sensor capacitance [1, 2]. Practical implementation of capacitive
measuring channels, however, is complicated by parasitic capacitances,
temperature-dependent drift of the sensor and the electronic measuring path, and
random measurement noise [3, 4].

A number of studies address adaptive temperature compensation for capacitive
sensors used to monitor liquid media, including lubricating-oil debris monitoring
[5], portable dielectric-based oil-quality evaluation [6], and low-cost oil-quality
sensors based on complex permittivity [1]. At the same time, most known solutions
treat the sensor in isolation, without a unified structural model that jointly accounts
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for the additive parasitic-capacitance model, the charge-time measurement
principle, temperature drift, and a recursive adaptive-compensation algorithm
within a single measuring channel. This gap defines the aim of the present work: to
develop a complete mathematical model of an adaptive capacitive sensor and
measuring system for monitoring the quality of liquid products, together with an
adaptive compensation algorithm suitable for microcontroller implementation.

Mathematical Model
The useful capacitance of the parallel-plate sensing element is described by
. : e . aCy :
C, =22 S, and the corresponding sensitivity coefficient is K, = ai = SZ’Z—S, relating

a change in the liquid's relative permittivity to a change in sensor capacitance. The
total capacitance registered by the measuring channel is modeled additively as Cs =
Cx +C, + Cy, + Co + ACr + ACy,, whereC,, C,, and C, represent parasitic
contributions from the sensor construction, connecting cables, and the electronic
measuring path, respectively, while AC; and AC,, represent temperature-induced
drift and electromagnetic-noise contributions.

Measurement 1s based on the RC charge-time principle: the sensor capacitance
1s charged through a resistor R, and the microcontroller's timer registers the number
of clock pulses N elapsed until the comparator threshold Uth is reached, from which

_tm
Rln(1—UU—tSh)'

Temperature-dependent drift of the sensor capacitance is modeled by a first-

the measured capacitance is derived as Cy = —

order linear approximation, ACy = Cya.(T —T,), where C, is the sensor
capacitance at the reference temperature T, and a, is the generalized temperature
coefficient of the sensor and measuring path. The useful sensor capacitance is then
recovered on each measurement cycle k as C,. (k) = Cs (k) — C'p (k) — AC(k), and

the resulting quality indicator Q is obtained from the calibration relationship Q =
ag+ a;C, + a,(T —Tp).

The core of the proposed solution is an adaptive compensation algorithm based
on a variable-step-size Least Mean Squares (LMS) approach [7]: the temperature-
compensation coefficient is updated recursively on each control cycle k as K1 =
Ky +ye(k)xy, where e(k) = Crep(k) — C.(k) is the deviation between the
reference and measured sensor capacitance, and v is the adaptation-step coefficient.
Simulation of the step-response settling behavior for y € {0.05; 0.15; 0.30} showed
vy = 0.15 to provide the best trade-off between convergence speed and stability,
avoiding the oscillatory overshoot observed at y = 0.30 while converging markedly
faster than at y = 0.05.
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Simulation Results

Computer simulation of the measuring channel's static characteristic was
performed both without and with the proposed adaptive compensation. The relative
nonlinearity error of the static characteristic decreased from 2.1% (uncompensated)
to 0.35% (compensated) — an approximately sixfold improvement. The
temperature-drift coefficient decreased from Ky, = 0.08%/°C to Ky, = 0.01%/

°C, corresponding to an eightfold reduction, expressed by the compensation-

: : K 0.08 : : :
efficiency ratio Kcomp = # = 8. With the adaptation coefficient set to y =
T,a .

0.15, the settling time of the compensation loop did not exceed 120 ms, which is
compatible with real-time microcontroller operation.

The applicability of the proposed adaptive sensor and measuring algorithm was
demonstrated through its integration into a D-50RXU automotive economizer
device, where continuous monitoring of fuel dielectric characteristics enables timely
detection of compositional changes and supports efficient engine operating-mode
control. The obtained results confirm that combining an additive parasitic-
capacitance model, a charge-time measurement principle, and a recursive adaptive
compensation algorithm within a single structural-functional model provides a
measurable improvement in measurement accuracy and stability over a non-
adaptive measuring channel [8, 9].

Conclusion

A complete mathematical model of an adaptive capacitive sensor and
microcontroller-based measuring system for monitoring the quality of liquid
products has been developed, integrating an additive parasitic-capacitance model, a
charge-time measurement principle, a linear temperature-drift model, and a
recursive LMS-based adaptive compensation algorithm. Simulation results
confirmed a sixfold reduction in nonlinearity error and an eightfold reduction in the
temperature-drift coefficient after compensation, with a settling time not exceeding
120 ms at y = 0.15. The proposed model and algorithm are suitable for
microcontroller implementation and practical application in automatic quality-
control systems for liquid products, including integration with fuel-quality
improvement devices such as the D-50RXU economizer.
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Abstract. The article has conducted a comparative analysis of the application of information and
communication technologies (ICT) in the education system in terms of effectiveness and efficiency.

Within the framework of the analysis, the main advantages and limitations of the integration of
ICT into the educational process have been systematized, the impact of digital technologies on the
quality of training, academic achievements of students, the effectiveness of teacher activity and
the accessibility of education has been evaluated from a scientific and theoretical perspective. At
the same time, the theoretical approaches of scientists, as well as the positions of UNESCO and
OECD on modern education policy, have been analyzed in a comparative manner. The study
shows that the impact of ICT on the educational process depends not only on its application as a
technical tool, but also on its methodologically justified and systematic integration in accordance
with pedagogical goals. The article also identifies the impact of factors such as digital inequality,

digital competencies of teachers, academic integrity, cybersecurity and technical infrastructure
on the effective application of ICT. Ultimately, the success of digital transformation in education
depends on modern technologies, as well as professional teacher training, quality digital teaching
resources, continuous assessment mechanisms, and the implementation of targeted education
policies.

Introduction

In the modern era, the rapid development of digital technologies has led to
radical changes in the education system, as well as in all areas of society. The
integration of information and communication technologies (ICT) into the
educational process is of great importance in terms of improving the quality of
education, increasing the efficiency of training, strengthening interactive
cooperation between teachers and learners, as well as expanding personalized
learning opportunities. Since modern educational approaches are aimed not only at
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the transfer of knowledge, but also at its creation, application and sharing, ICT acts
as one of the main supporting tools of this process [1, pp. 3489-3506].

In the context of globalization and digitalization, electronic education
platforms, distance learning systems, virtual classrooms, cloud technologies,
artificial intelligence-based teaching tools and other digital resources have become
an integral part of the educational process. These technologies not only expand the
opportunities for students to obtain information, but also make a significant
contribution to the development of 21st century skills such as critical thinking,
problem solving, communication and digital literacy. In addition, the creation of
appropriate technical infrastructure for the effective application of ICT in the
educational process, the development of teachers' digital competencies and the
application of modern pedagogical approaches are of particular importance
[2, pp. 25-28].

Research conducted in various countries in recent years has shown that the
purposeful and pedagogically justified use of information and communication
technologies has a positive effect on the improvement of students' academic
achievements, increased motivation and increased activity in the learning process.
However, problems such as digital inequality, cybersecurity, teacher training and
effective use of technology remain relevant when integrating technologies into the
educational process.

The main purpose of the presented article is to analyze the application
directions of information and communication technologies in education, their
impact on the learning process and their effectiveness based on scientific and
theoretical approaches, to identify existing advantages and problems, as well as to
put forward scientifically substantiated conclusions and recommendations for
increasing the effective use of ICT in the educational process. The article
comprehensively examines the role of ICT in improving the quality of education,
taking into account both international experience and modern scientific approaches.

1. Advantages and limitations of the application of information and
communication technologies in education

The integration of information and communication technologies (ICT) into the
education system is considered one of the most important educational reforms of the
21st century. The rapid development of digital technologies has had a significant
impact on the organization of the educational process, the renewal of teaching
methods and the establishment of interaction between educational participants.
According to modern pedagogical approaches, ICT is not only a technical tool, but
also an important didactic tool that increases the efficiency of the learning process,
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stimulates the cognitive activity of learners and serves to form an innovative
educational environment. At the same time, the application of ICT also creates
certain risks and limitations. In this regard, a comprehensive assessment of its
impact on the education system is necessary [3].

1.1. Advantages of the application of ICT in education

One of the main advantages of ICT is the expansion of access to educational
resources. Internet technologies, electronic libraries, digital platforms and open
educational resources allow teachers and learners to use various scientific
information bases from around the world in an operational manner. This makes the
learning process more flexible, rich and research-oriented.

ICT also contributes significantly to the personalization of the learning process.
Adaptive learning systems and e-learning platforms can provide learners with
appropriate learning materials, taking into account their individual learning pace,
knowledge level and interests. As a result, each learner develops according to their
own capabilities and the quality of learning outcomes increases [4].

The application of interactive technologies increases the motivation of learners
and ensures their active participation. Electronic presentations, virtual laboratories,
simulation programs, gamified learning environments and multimedia tools create
conditions for linking theoretical knowledge with practical skills. This approach
supports the active construction of knowledge by the learner in accordance with the
constructivist learning theory.

The development of distance and hybrid education models is also one of the
important advantages of ICT. Geographical restrictions are eliminated, and people
with physical disabilities, working students and learners living in different regions
can benefit from quality education opportunities. Especially during the COVID-19
pandemic, ICT has become strategically important in ensuring the sustainability of
the education system.

ICT also enables a more objective and efficient organization of the assessment
process. Through electronic testing systems, automated assessment platforms and
learning analytics, students' achievements are monitored in real time, weaknesses
are identified and individual development directions are planned. Big Data analysis
and learning analytics help teachers make more informed pedagogical decisions.

At the same time, ICT also has a positive impact on the development of 21st
century skills - digital literacy, information processing, critical thinking, problem
solving, communication and collaboration skills. Since these competencies are
highly valued in the modern labor market, the application of ICT in the education
system serves the development of human capital.
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1.2. Limitations of ICT application in education

Despite all its advantages, the application of ICT in the education system is
accompanied by certain problems. One of the main problems is the existence of
digital inequality. The fact that not all educational institutions and families are
provided with high-speed internet, modern computer equipment and software at the
same level creates inequality of opportunities in education. Another important
problem is the insufficient development of teachers' digital competencies. Not only
technical skills in using ICT are required, but also its integration in accordance with
pedagogical goals. Limited knowledge and skills in the field of digital pedagogy
prevent the full use of the potential of technologies.

Excessive use of ICT can lead to student distraction and a decrease in the
quality of learning. Social networks, online entertainment platforms and other
digital environments can affect the fragmentation of attention, inefficient time
management and weakening of academic performance. Some studies show that
prolonged screen use increases the risk of fatigue, eye health problems and
psychological stress.

Maintaining academic integrity is also one of the important problems.
Uncontrolled use of Internet resources can lead to increased cases of plagiarism,
appropriation of ready-made materials, and unethical use of artificial intelligence-
based text generators. Therefore, it is important to strengthen academic ethics
policies and digital assessment mechanisms in educational institutions.

The creation and continuous renewal of ICT infrastructure requires high
financial costs. Equipment obsolescence, software renewal, implementation of
cybersecurity measures and provision of technical support create an additional
burden on the budget of educational institutions [5, pp. 80-97].

Cybersecurity and protection of personal data are also among the important
risk factors. Protection of personal data stored on electronic educational platforms,
prevention of cyberattacks and creation of a safe digital environment are among the
priority directions of modern educational management.

In general, when approaching the issue from both perspectives, it can be
concluded that the results of research conducted in the field of pedagogical and
information technologies show that the impact of ICT on learning outcomes depends
not only on its presence, but also on the quality of its application. High results are
achieved not when technology mechanically replaces traditional teaching, but when
it is integrated with purposeful pedagogical strategies. In this regard, the role of the
teacher changes, turning from the main source of information into an organizer,
facilitator and mentor of the learning process. In other words, for effective digital
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transformation, in addition to the development of technical infrastructure, it is
necessary to develop the professional development of teachers, form digital
pedagogical competencies, prepare quality electronic learning resources, and protect
the principles of academic integrity.

2. Indicators of effectiveness and efficiency of the application of
information and communication technologies in education

The effectiveness of the application of information and communication
technologies (ICT) in the education system is one of the most studied areas in the
field of modern pedagogy, educational technologies and educational management
[6, pp. 45-47 Scientific research conducted over the past decades shows that ICT
can have a positive impact on the quality of the learning process, but the level of
this impact depends not on the availability of technology, but on its systematic and
methodologically justified application in accordance with pedagogical goals. In this
regard, a comparative analysis of the approaches of various scientists allows for a
more objective assessment of the effectiveness of ICT in education.

American educational technologist Richard E. Mayer notes in his theory of
multimedia learning that the integration of text, sound, animation and visual
elements in accordance with scientific principles increases the efficiency of learning
[7]. According to Mayer's Cognitive Multimedia Learning Theory, people process
information through visual and verbal channels, and the balanced use of these
channels increases the quality of learning. However, the author emphasizes that
unnecessary visual or audio effects can have the opposite effect by increasing
cognitive load. Therefore, the effectiveness of ICT depends not on the technology
itself, but on its design in accordance with scientific and pedagogical principles.

Large-scale meta-analyses conducted by John Hattie also reveal similar results.
Hattie, summarizing the results of thousands of empirical studies, shows that the
strongest impact on educational outcomes is not the technology itself, but rather the
professionalism of the teacher, quality feedback, purposeful assessment and active
learning strategies. In his opinion, ICT demonstrates high effectiveness only in cases
where it strengthens these pedagogical factors. This approach views technology as
an instrumental tool and considers the role of the teacher as a key factor [8].

In contrast, Seymour Papert, in his theory of constructionism, views ICT not
only as a teaching tool, but also as an environment for creative thinking and
knowledge construction. Papert believes that computer technologies enable learners
to develop their own projects, solve problems independently, and create new
knowledge. According to his approach, the learner is not a passive recipient of
information, but a knowledge creator. In this regard, Papert appreciates the
transformative potential of ICT more highly than Hattie [9].
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Lev Vygotsky's social constructivist theory, although not directly about ICT,
is considered one of the scientific foundations of modern digital education.
Vygotsky showed that learning is formed as a result of social interaction. Modern
digital platforms, videoconferencing systems, virtual classrooms, and online
collaborative environments create ample opportunities for the practical application
of this theory [10]. Thus, ICT acts as a tool that enhances collaboration and
collective knowledge construction among learners.

UNESCO, on the other hand, views ICT as an important tool for achieving
sustainable development goals. According to the organization’s approach, digital
technologies increase access to education, strengthen inclusion and expand
opportunities for lifelong learning. At the same time, UNESCO emphasizes that
providing technical equipment alone is not enough; the development of teachers’
digital competencies, the production of quality digital content and the formation of
principles of ethical use are key priorities [11

International studies conducted by the OECD, however, demonstrate a more
cautious approach. The organization’s reports note that the increase in the number
of computers and tablets in schools does not automatically lead to an increase in
academic achievement. On the contrary, uncontrolled and purposeful use of
technology is sometimes accompanied by a weakening of reading, mathematics and
concentration indicators. The OECD concludes that digital technologies should not
replace traditional pedagogical methods, but complement and enrich them [12].

Thus, when comparing the mentioned approaches, a number of common
features and differences are observed. Mayer, Hattie and OECD representatives
emphasize that the effectiveness of ICT depends not on the technology itself, but on
the quality of its application. Papert, on the other hand, evaluates technology as an
innovative environment that changes the structure of the learning process. The
approaches of UNESCO and Vygotsky highlight the role of ICT in creating social
inclusion, cooperation and equal educational opportunities [10].

More broadly, a summary of the research shows that the effectiveness of ICT
in education depends on the following main factors: digital and pedagogical
competencies of teachers; selection of technology appropriate to educational goals;
preparation of high-quality digital educational resources; application of interactive
and student-centered teaching methods; availability of continuous assessment and
feedback mechanisms; ensuring the principles of digital security and academic
integrity.

Thus, a comparative analysis of the approaches of various scholars and
international organizations shows that ICT has significant potential to improve the
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quality of education. However, this potential can only be realized if it is supported
by scientifically sound pedagogical strategies, professional teacher training, and
modern digital infrastructure. Therefore, the priority in modern education policy
should not be the mere application of technology, but its purposeful and effective
integration in a way that can have a real impact on learning outcomes.

2.1. The role of ICT in increasing the efficiency and accessibility of
education

Organizing lessons interactively with the help of ICT and combining visual and
auditory tools allows teachers to adapt to different psychological learning styles. For
example, while some learners absorb knowledge better through hearing, others
prefer visual explanations. ICT provides a means to integrate these two approaches.
Especially in inclusive education, for example, when working with learners with
hearing, vision or mobility limitations, ICT tools can become important auxiliary
resources. Assistive technologies such as screen readers for the visually impaired,
subtitles for the hearing impaired and adaptive software for students with cognitive
disabilities can be used to create equal learning opportunities. Digital tools also
allow teachers to adapt materials to different accessibility standards. For example,
color contrast settings, text-to-speech functions and customizable font sizes serve
students with different needs. This shows that digital technologies can not only
improve the quality of teaching, but also ensure social equality.

The introduction of ICT in the educational process has not only activated
students, but also increased the quality of lessons. Learners have been able to
independently test their knowledge on online platforms, complete interactive tasks
on various topics and see their results immediately. As a result, the educational
process has become a system that goes beyond the classroom and provides unlimited
resources. In addition, teachers who apply ICT tools to their lessons have been able
to communicate more dynamically with learners and offer a more individual
approach. For example, it has been effective to send additional interactive materials
to some students to better understand the topics or to provide reinforcement
exercises through video lessons to students who have performed poorly.

At the same time, the positive impact of ICT tools on teachers’ activities is also
being observed. By using modern software in lesson planning, teachers have been
able to convey content more effectively, clearly and simply. For example, with
interactive platforms such as PowerPoint, Canva, Genially and Kahoot, teachers
have made their lessons more engaging and encouraged learners to think actively.
As a result, lessons have become more interesting and effective, and students’
interest in subjects has increased.
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In addition, the role of ICT in education goes beyond classroom activities.
Digital gradebooks, electronic diaries and distance learning platforms (Google
Classroom, Moodle, Zoom, Teams) improve communication between teachers,
learners and parents. As educational management moves towards digital systems,
introducing learners to ICT during lessons plays an important role in preparing them
for real life [13]. ICT develops important life skills such as problem solving, digital
literacy and teamwork. Collaboration platforms encourage learners to work in
groups, prepare presentations and participate in digital discussions. In particular,
given that today’s job market demands skilled professionals in the field of
information technology [14, 358-367]. Developing digital skills from school age
provides a distinct advantage for young people. ICT not only improves accessibility
and fundamental learning, but also promotes deeper educational and developmental
goals. Competitive and reward-based components in classroom learning, gamified
learning platforms such as Kahoot and Classcraft can increase motivation [15]. It is
argued that these platforms can improve intrinsic motivation and engagement,
especially among younger students. In addition, artificial intelligence-driven
platforms such as Khan Academy or Century Tech modify content based on
students’ learning abilities and pace. This personalization helps students meet their
learning needs and increases their academic performance. Also, tools such as
Nearpod and Socrative help teachers assess students in real time and personalize
their lessons accordingly. Therefore, timely feedback improves metacognitive
awareness and supports better learning strategies.

While ICT integration in education has the potential to transform learning
experiences and environments, it also presents a number of serious shortcomings
that need to be fully considered. These challenges, if not properly addressed, can
undermine the effectiveness of ICT tools and exacerbate existing inequalities.

First, there is the danger of over-reliance on technology. As the number of
technical tools used in lessons increases, there is a decrease in live communication
and direct interaction between teacher and student. According to the Grouport
report, digital communication lacks important non-verbal cues, such as tone of voice
and facial expressions, which are essential for the development of empathy and
communication skills. This can lead to negative consequences such as weakened
social skills, difficulties in independent thinking and emotional retardation [16].
Especially for young children, strong stimuli presented through visual formats can
be distracting and limit deeper engagement with the content of the lesson. Therefore,
the use of technology should always be carried out under pedagogical supervision,
with clearly defined objectives and carefully planned implementation.
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Another challenge is that not all teachers are ready to embrace the use of ICT
tools. Many teachers may hesitate or not feel comfortable using new technology.
While many young teachers are comfortable with technology, there are still
experienced teachers who have difficulty mastering ICT tools. Although special
professional development courses are organized for them, such training should be
continuous and rich in practical content [17]. As technology is constantly evolving, it
becomes difficult to achieve meaningful results if the teacher does not evolve with it.

Conclusions and suggestions

The conducted scientific analysis shows that information and communication
technologies act as an important strategic tool in improving the quality of the
modern education system, personalizing the learning process, expanding the
accessibility of education and improving educational management. As a result of
the application of ICT, an interactive and student-oriented learning environment is
formed, and the motivation, digital literacy, critical thinking and problem-solving
skills of learners are developed. At the same time, electronic assessment systems
and learning analytics create conditions for a more objective assessment of learning
outcomes and optimization of the educational process.

The results of the comparative analysis show that the effectiveness and
efficiency of ICT depend more on its application in accordance with pedagogical
goals than on the number or technical capabilities of the technology used. The
approaches of various scientists generally confirm that digital technologies have a
real positive impact on educational outcomes only when they are integrated with
scientifically sound teaching methods, high professionalism of teachers and quality
digital content.

At the same time, the study shows that digital inequality, insufficient
development of technical infrastructure, differences in the level of digital
preparation of teachers, academic integrity problems and cybersecurity risks are
among the main factors that can reduce the effectiveness of ICT implementation.
For this reason, digital transformation should not be limited only to technical
support, but should also be supported by continuous professional development
programs, ethical use principles, a safe digital environment and modern education
policies.

In accordance with the results, it would be appropriate to consider the following
proposals for the effective and efficient operation of ICT in the field of education:

— Expansion of continuous professional development programs aimed at
developing teachers' digital and pedagogical competencies in educational
institutions;
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— Formation of a single digital education ecosystem and strengthening modern

ICT infrastructure in educational institutions;

— Creation of scientifically based monitoring and quality assurance

mechanisms to assess the impact of ICT on the educational process.
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Maxkcumenko Anapiii QekcanapoBu4
TOKTOp (himocodii, cTapimmii BUKIagaq
Hayionanvnuu ynisepcumem «Odecvka nonrimexuikay, Yxpaina

HEPEHECEHHS OIITUMI3OBAHUX TAPAMETPIB
HEYITKOI'O PEI'YJIAATOPA POIO MIK
CHEHAPISIMU CEPEJOBUILA

IlocranoBka mnpoOJjemu. HamamTyBaHHS HEUYITKOTO pEryJsTopa poIo
reTePOreHHNX MOOUIBHUX MIATGOPM T€HETHUYHUM aJTOPUTMOM OOUYHMCITIOBAIILHO
JI0pOTe: KOYKHE OLIIHIOBAHHS ITPUCTOCOBAHOCTI NOTPEOYE cepii MOBHUX IMITALIHHUX
IIPOTOHIB MiCii, @ BECh IIUKJI ONTHUMI3aIlii — TOJMH MalMHHOTO 4acy. [Ipu 1nbomy
ONTHMI3allisl IPUB’sA3aHa O KOHKPETHOTO CLIEHAapil0, TOMY BIIKPUTHUM JHUIIAE€THCS
NUTAHHS: OTPUMAHUN PEryJsATOp € 3arajbHOI0 CTPATEri€l0 KEepyBaHHS YU
nepeoOy4YeHHM I1/1 HABYAJIbHY KapTy PO3B’A3KOM.

AHaniz pociaimkens, 1 myoOuaikamii. [loegHaHHS HEYITKOT JIOTIKM 3
€BOJIIOLIITHOIO0 ONTUMI3AINEIO 111 MOOUTBHUX pOOOTIB po3riisiHyTO B [1], orysan [3]
CUCTEMATU3Y€ MIAXOAU A0 POHOBOi pOOOTOTEXHIKH. ¥Y3araiabHIOBAIbHY 3JaTHICTb
HAaBUYEHUX TIOJITUK OIpaIbOBAaHO B HaBUaHHI 3 MIAKPITUICHHSAM: y [2] mOKa3aHo
BTpaTy SIKOCTI areHTa Ha 3r€HEepOBaHUX HAHOBO CepeloBHINAX, Y [4] — mocBix
MEPEHECEHHSI TOJITUK MDK CHMYJIAIIE0 Ta peanbHUMU Tutatgopmamu. s
HEYITKUX PETYJISATOPIB POIO 3 IMOBIPHICHOIO METPUKOIO BUKOHAHHSI MHOKHHHU LLJIEH
KUTBKICHOT OIIIHKY TIEPEHECEHHS HE HaBE/ICHO.

Meta po00TH — KUIBKICHO OI[IHUTH, SIKa YaCTKa BUIPAILy BiJ T€HETHYHOI
ONTHUMI3allii HEYITKOTO PETYJISITOpa POI0 30epiraeThCs MpH MepeHEeCeHH1 3HaWIEHUX
napameTpiB Ha 1HIIMM, CYyTTEBO CKJIAIHIMINK CLIEHAPIN cepeloBULIA.

Buxnan ocHoBHoro marepiany. HapuanbHuii crienapiii A MICTUTB CIM IIUJIeH
1 piid 13 ABaAIATH TUIATPOPM; ILIILOBHM clieHapii B — BiciMHamuATh IIiJIeH,
JBAJISATh BICIM 30H IHTEpECy, TP KOPHUAOPHU 3arpo3, IO MEePeKPUBAIOTH MPsIMi
HUIAXU 0 KJIACTEPiB LIIEH, 1 pi 13 TPUALSTH TIaTGOPM YOTHUPHOX TUIMIB. BekTop
HaJalTyBaHHs MICTUTH 189 mapameTpiB: QPyHKINT HAEKHOCTI BX1THUX 3MIHHUX Ta
1HJICKCH BHUXIJTHUX TE€PMIB TAKTUYHUX 1 CTPATETTUHUX TIPABUII.

[TopiBHIOIOTECS TpU Habopu mapameTpiB (puc. 1): 6a3oBuil, chopmoBaHuit
EKCIIepTHO 0€3 HaBYAHHSI; IEPEHECEHU, OTPUMAHUKM ONTUMI3AIlEI0 Ha CIieHapii A;
BJIACHUM, OTPUMAHMI ONTUMI3AIIE€I0 HA caMoMy clieHapii B. Yci Tpu oiiHeHo Ha
€IMHOMY CTEHJI1 ciieHapiro B 3a TpuansTema nmporonamu Monte-Kapio.
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CueHapiii A (HaBuaJbHHIA) ExcrieptHa Gasa npasun Cuenapii B (uincoeuii)
7 uine#, 20 nnarpopm 27 TakTHuHKMX + 81 crpareriune 18 uinei, 30 nnardopm
A 4 L A A
I'A-onTumisanis bes HaBuaHHA I'A-onTumisaryis
Habip B4 (mepeHeceHH i) Halip @p,5 (DazoBHii) Habip @g (BnacHuit)
Y h 4 A A

€IMHHUH CTeH/| OL[iHIOBAHHS Ha cLieHapii B:
30 nporounis Monre-Kapso, ropusont 350 kpokis

|

3pakeHa HMOBIPHICTb BHKOHAHHA Micii

Puc. 1. CTpykTypHa cXemMa eKCIIepPUMEHTY 3 IIepeHeCeHHs apaMeTpiB

a) 3BakeHa IiMOBIpHiCTH Micii %‘ﬁﬁéﬁpm& pifondMs OBrazmux yineit [110-1118

1,00 A 1,00 A
. 0,830
2 0,775
20754 0705 0,75
=h =
‘B =
o e}
,E 0,50 - Kadgicu m -% 0,50 -
: :
< =
30,25 - 0,25 -
[ap]

0,00 . 0,00 -

O6as ©a Op 110 111 [12 113 L4 115 L6 117 L]18

Puc. 2. Pe3yJbTaTH OLiHIOBAHHS TPHOX HA0OPiB MapamMeTpiB Ha cueHapii B

bazoBuii Habip 3a0e3meuye 3Ba)keHy WMOBIpHICTH BUKOHaHHS Micii 0,705,
nepenecenunit — 0,775, Bnacauii — 0,830 (puc. 2, a). Omxe, nepenecenss nae 0,071
13 0,125 moBHOro MpHUpocTy, ToOTO 30epirac 56,6 % Burpairy, AOCTYIHOTO 3a
onTHMI3allli B IIIJIbOBOMY CEpEIOBUIII; YC1 TpU KOH(DIrypallii JUIIAIOTHCSA ICTOTHO
BHUIIE CMYTH KIIACHYHUX METO/IIB, pEaTi30BaHUX HA TOMY CAaMOMY CTEH/I.

CrpykTypa Burpairy HeoAHopigHa. ba3zoBuii Habip 3anumiae oAHY ILUIb 13
HYJIbOBOIO HMOBIPHICTIO BUKOHAHHS, TOJ1 AK OOWIBa ONTHMIi30BaHI HAOOpH He
MalTh JKOJHOI TaKOi: CKJIaJ0Ba «yCYHCHHS TOBHUX BIJMOBY» TEPEHOCHUTHCS
MOBHICTIO, a «ITIKOBa SIKICTh» — JIMIIE YacTKOBO (IIJIEH 31 CTOBIJICOTKOBOIO
nmogipHicTio 10, 11 Ta 14).

[To-1inpoBuUit po3noait (puc. 2, 6) mokasye, o AeB’ATh 13 BICIMHAILISITH LJICH
BUKOHYIOTHCS 3 OJMHUYHOK MMOBIPHICTIO 3a OyAb-siKoi KoHQIryparii; yci
BIJIMIHHOCTI 30C€pEe/DKEHl Yy BOCBMH CKJIQJHUX IUISIX 3a KOPUIOpaMHu 3arpos.
[Tepenecenuit Habip gae npupict Ha I1[15 (3 0,333 10 0,967), [118 (3 0,667 0 0,900)
1 [[11, ane moctymaerbest 6azoBomy Ha [[10. Bracauit Habip «po3s’szye» 1[10 Ta
112, migBumytoun WMoBIpHICTh ocTaHHBOI 3 0,033 10 0,767, mpoTe MOCTyMma€eThCs
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nepenecenomy Ha [[11 1 I{13. XKonna xondirypariis He TOMiHYe 3a BCiMa LIISIMHU
OTHOYAaCHO — II€ KOMIIPOMIC y PO3MOAUII OOMEXEHOTO pecypcy poro.
OO6uuncroBaiIbHOI LIHK HA €Tarl BUKOHAHHS MEPEHECEHHsI HE Ma€: 4ac TPUALSTH
IIPOTOHIB ISl HEUITKUX KOHIrypariit cranoBuB 13,7-15,4 ¢ npotu 19,7-32,0 ¢ nys
KJIACUYHUX aJITOPUTMIB.

BucnoBku. Ilepenecenuid HaOip 30epirae 56,6 % npuUpOCTy 3BaXKEHOT
WMOBIPHOCTI BHKOHAHHS MicCii, JOCTYNHOTO 3a ONTUMI3alii B MLIJILOBOMY
cepenouiii. CKIa0Bl BUTPAIILy MIEPEHOCATHCS HEPIBHOMIPHO: YCYHEHHS LJIeH 13
HYJIbOBOIO HMOBIPHICTIO — MOBHICTIO, IPUPICT KIJIBKOCTI MOBHICTIO BUKOHYBaHHUX
nuied — 4actkoBo. OnTumizaiisi 3MIHIOE pe3yJbTaT Julle ISl CKIagHOT
MIIMHOKUHHU IIUJIEH 3a KOpUAOpaMu 3arpo3, 1 KoJHa KOHQIrypaiiss He €
JOMIHAHTHOIO, 10 BKa3y€e Ha NEPEPO3NOJLT PECYPCY POIO SIK OCHOBHHUM MEXaHi3M
I11 HaamToBaHUX npasuil. [IpakTHuHUI HAaCHIIOK: 3a OpaKy pecypcy Ha HOBTOPHY
ONTUMI3AIlII0 JOLUIIBHO 3aCTOCOBYBATH paHillle 3HaAWJACHUN Hallp — BIH yCyBae
MOBHI BIJIMOBM ¥ Jla€ TOHAJ TMOJOBUHY MOTEHUIHHOro mnpupocty. Ilomanbmn
JOCIIJKEHHSI CIPSIMOBAHO Ha (OpMyBaHHS HABYAIBHOI MHOXHHHU 3 KIJIBKOX
CIICHApIIB.
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A HUMAN-CENTERED APPROACH TO
TRANSPORT SYSTEMS EVALUATION

Traditional transport planning has mostly focused on making systems run as
efficiently as possible via predicting people’s route or mode choices with
measurable trip features, such as trip time and trip cost, number of transfers, service
reliability, and other operational indicators.

In recent years, though, researchers have paid more attention to human-
centered planning. From this perspective, a transport system is evaluated not only
by its operational and economic performance but also by how well it supports
passengers’ comfort, health, and subjective well-being [1].

A growing body of work connects travel behavior to subjective well-being,
since travel can influence passengers’ emotional and physical states through factors
such as time spent traveling and waiting, crowding, delays, transfers, and the overall
comfort of the journey. Most studies so far have focused on travel satisfaction as
much less is known about how anticipated passengers’ well-being directly affects
travel behavior and route choice [2].

The paper [3] argues that satisfaction with a trip affects more than a person’s
assessment of the journey once it is over. It may also shape subsequent travel
behavior, the transport mode they choose, and their willingness to use the same trip
system again. The subjective experience of a journey therefore matters when people
make travel decisions.

Increasingly, studies treat transport as something beyond a means of reaching
a destination: it is also seen as an important determinant of human health and living
standard [4]. As a result, researchers have called for health, well-being, and travel
behavior to be included in transport planning and demand forecasting models [5].
Even with these developments, most discrete choice models continue to consider
the individual trip characteristics as separate explanatory variables. Travel time,
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waiting time, the number of transfers, and vehicle occupancy are thus assumed to
influence route choice directly. This framing overlooks how passengers experience
these features: not as separate elements, but as a combined condition to shape their
psychophysiological state. Predicted passenger well-being captures how the
characteristics of a trip work together. Travel time, waiting time, the number of
transfers, and vehicle occupancy thus determine passenger well-being, while the
predicted level of well-being should serve as the primary criterion for evaluating
travel alternatives and selecting routes.

The approach fits the human-centered transport planning because it considers
both operational performance and the effects of travel solutions on passengers.
Treating predicted well-being as an integrated explanatory variable also keeps
correlated trip attributes from being counted twice in route choice models, which
makes the results easier to interpret. Future transport models should therefore move
from the trip characteristics to the travelers’ subjective states. That shift should give
human-centered transport planning a stronger foundation, with systems aimed not
only at mobility but also at passengers’ well-being and quality of life.
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WORLD-HISTORICAL PROCESS AND THE NEED FOR
INCREASING THE QUALITY OF SOCIALITY

Use of the cumulative power of social potential synergy allows for a radical
increase in the significance of existing and accessible opportunities. The underlying
goals and behaviour of those who affirm their legal capacity: without a willingness
to submit to attacks on their identity, yet without a desire to rob other actors for their
own benefit — correspond to the conditions for strengthening post-global trends;
therefore, they allow for reliance on world-historical patterns and processes [1-5].
At the same time, the fact that humanity's enormous accumulated power could
become the key to its self-destruction appears unjustified paradoxical. This is
particularly true in the situation where, in many countries, voices are heard
defending “economically strong”/rich and attempts are made to justify shifting the
burden of transformational challenges onto “weak”/poor. Both the country's
progressive development and the precise strategic choice of deepened cooperation
presuppose the strengthening of popular sovereignty. A civically engaged
population with developed critical thinking is able to distinguish the streams of self-
promotion by ruling groups from the actual results of their rule. Of course, the
departure of the factor of competition between systems into the past weakens the
socio-political pressure “from below”, but the strengthening of the characteristic
features of post-globalization, in particular, the movement towards the rejection of
the uniqueness of the model of prosperity in favour of a variety of successful options
for the arrangement and mobility of the population [6-18].

Meanwhile, the stability of society lies in the interdependence of citizens. Not
a random, superficial interaction (“like potatoes in a sack’), but a meaningful one:
cooperation in their lives. Independent creativity is the most obvious way to
overcome the limitations associated with existing natural and social potential. The
salvation of humanity and the constructive use of humanity's power are linked to the
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transition of society's socio-political structure from a model with a rigid division
between “the elite” and “the crowd”, manipulating the ruling group and the
manipulated, to civic engagement of each individual and participation in the
governance of society's affairs. The moral turning point lies in choosing the vector
of one's own dynamics. And herein is situated a serious challenge for society.
Nowadays, everyone chooses for themselves and no one is obligated to anyone.
Everyone has the right to choose what is dear to them. At the same time,
differentiation must not be turned into the basis for social division, discord, and
discrimination. A constant state of choice requires practical, effective affirmation of
responsibility and civic maturity [19-24]. The willingness to consciously reject well-
being and comfort (‘“‘spiritual meanness™) for the sake of lofty civic goals, and to
integrate individual and social interests in solving complex developmental
problems, is a prerequisite for societal ascent. Teaching freedom and its use is
inseparable from fostering responsibility, and creating the organizational foundation
for both (primarily in work and management) is essential not only to maintaining
competitiveness but also the viability of a society that is today constantly compared
with others. The fluidity, instability, and volatility of conditions characteristic of
post-globalization, which provoke an identity crisis, require an emphasis on both
reliable foundations of the individual's inner core and a well-thought-out social
normative and legal framework. The primary justification for statehood before the
people and history lies in expanding the rights and freedoms of individuals and
citizens, and in ensuring and protecting the political-economic, socio-cultural,
moral-spiritual dimensions of security and development [25-37]. Creating and
maintaining conditions favourable to the development and pro-social realization of
each individual's gifts, and maximizing the level of justice, equality, and freedom
within a given historical context, is the immediate responsibility of the ruling
groups, government officials, and administrative bodies. Accordingly, both the
direct participation of the working masses in government, as well as the increased
weight of other forms of expression of the people's will (for example, through
referendums), and the growing popular control over all representatives of power are
global historical patterns, particularly pressing during the strengthening of post-
global characteristics. Effective protection of security mechanisms and the
development of cultural-civilizational worlds, as well as successful competitive
actions, require careful consideration of new processes. When the economy is
seriously disrupted and the product is scarce, it is necessary to distribute it to
everyone, rather than allowing some to accumulate the bulk of the profits,
condemning others to starvation. In other words, socialization becomes not only a
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factor in approaching the people's ideal of justice, but also a factor in the
sovereignty, preservation, and development of the people [38-58].

Thus, the creation of an environment for maximizing development and the pro-
social realization of each person's talents is concentrated in the concept of
consolidating the structure of “social”, “socialized”, “people's” state. The need to
preserve the people and restore the country, along with comprehensive, accelerated
development, also pushes in this direction. Emphasis on the social economy and the
social state is not always a sign of the accumulation of serious surpluses in the
country, but also an urgent necessity when overcoming the consequences of large-
scale disasters. Therefore, the ability to consolidate the creative potential of diversity
and unity guides the flexible use of socialization processes. The growing degree of
interaction between socialization/acculturation and individualization necessitates
the application of post-global conditions for the accelerated and effective resolution
of creative tasks and the achievement of important common goals of nations.
Accordingly, a new regionalism is being shaped by both the inherent patterns of
regional transformation and the characteristics of the new social, technical-
technological environment. In particular, the emerging post-globalism -
comprehensive regionalization (primarily based on the fundamental value-sense
complexes of cultural-civilizational worlds) with regular exchanges of material and
spiritual goods on a global scale — is being embodied in a new strategic reality. The
potential for regional sustainability and development, when participating in post-
global integration processes at a high level and quality, is largely ensured by the
diversity of life models and the combination of the development of new ways of life
with the cultivation of innovative forms of fundamental value-sense complexes.
Furthermore, the regions themselves act as shock absorbers and balancers for
diverse state entities. Thus, while the past encouraged the optimization of
development through the unification of life models, the diversity of post-globalism's
characteristics is oriented toward fundamentally different approaches. Now, the
competition between cultural-civilizational worlds is a contest of models: the more
unique a model, the easier and more comprehensive it is to account for the specifics
of one's own conditions, environment, value-sense complexes, and mental matrices,
enhancing competitive advantages and reducing fatal risks. Moreover, changes
occur not only in concrete social institutions but also in the complex models of life
and development, relationships, and structures.

The point of no return has been passed. Things will no longer be as they were
before. And while the conflict remains acute, non-trivial military-technical and
political-economic developments are possible. The application of the resource-
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methodological bases of social pedagogy and countering foreign interference by the
West in internal affairs are directions not only for overcoming the wave of
corruption schemes, where the interests of Western rulers, as well as international
adventurers and national oligarchs, are closely intertwined, but also for increasing
the level of the connection “socialization/acculturation — individualization” in the
life of cultural-civilizational worlds.
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COMPARATIVE LINGUOCULTURAL ANALYSIS OF
CORONAVIRUS LEXICON IN THE ENGLISH AND
UZBEK NAIVE PICTURE OF THE WORLD

The COVID-19 pandemic became not only a global health crisis but also an
important linguistic phenomenon that transformed the lexical systems of many
languages. New words, idioms, slogans, and phraseological expressions rapidly
emerged in response to unprecedented social changes. Language became one of the
primary instruments for communicating preventive measures, expressing emotional
reactions, and reflecting cultural values associated with the pandemic.

Previous studies have mainly focused on COVID-19 terminology, neologisms,
and media discourse. However, comparatively little attention has been devoted to
the representation of coronavirus-related phraseological units within the naive
worldview of different linguistic communities. The naive worldview reflects
people's everyday perception of reality and is verbalized through proverbs, idioms,
slogans, and other stable expressions that preserve cultural experience.

This study aims to identify the linguocultural characteristics of coronavirus-
related lexical units in English and Uzbek and to determine how pandemic discourse
reshaped the naive worldview of both speech communities. Particular attention is
paid to the semantic transformation of traditional proverbs, the emergence of new
slogans, the productivity of idiomatic expressions, and the formation of pandemic-
related phrasal verbs.

The empirical material consists of coronavirus-related lexical units collected
from English and Uzbek newspapers, online media, official public health
announcements, dictionaries, social networks, and phraseological dictionaries
published during the COVID-19 pandemic.

The study employs several complementary research methods. Comparative
analysis is used to identify similarities and differences between English and Uzbek
linguistic units. Semantic analysis reveals changes in the meanings of traditional
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expressions during the pandemic. Linguocultural analysis explains the relationship
between language and cultural values reflected in pandemic discourse. Descriptive
analysis systematizes lexical units into thematic groups, while contextual analysis
investigates their communicative functions in authentic discourse.

The collected material includes traditional proverbs that acquired new
meanings, newly created pandemic slogans, idiomatic expressions, phraseological
units, and phrasal verbs. These units were classified according to their semantic
functions and analyzed in terms of their contribution to the linguistic representation
of the pandemic in the English and Uzbek naive pictures of the world.

The analysis demonstrates that the COVID-19 pandemic considerably enriched
the phraseological systems of both English and Uzbek. Besides introducing
numerous lexical innovations, the pandemic reshaped the semantic content of
traditional proverbs and stimulated the emergence of new slogans and idiomatic
expressions that reflected people's perceptions of health, safety, responsibility, and
social solidarity.

One of the most remarkable findings is that many traditional English proverbs
acquired new pragmatic functions during the pandemic. For example, “Better safe
than sorry” became closely associated with wearing face masks, maintaining social
distance, and following public health recommendations. Rather than expressing a
general principle of caution, the proverb evolved into a symbol of collective
responsibility and preventive behavior. Its Uzbek equivalents, “Ehtiyot bo ‘Igan
yutqazmaydi” and “Xavfsizlik birinchi o ‘rinda”, similarly emphasized precaution
as a fundamental social value.

A similar semantic transformation occurred in “Prevention is better than
cure”’, which became one of the most frequently used expressions supporting
vaccination, quarantine measures, and hygiene practices. Although this proverb
existed long before COVID-19, the pandemic strengthened its conceptual
significance in both English and Uzbek linguistic communities.

Another widely employed proverb, “4 stitch in time saves nine”, represented
the necessity of immediate governmental intervention to prevent large-scale health
and economic crises. Its Uzbek equivalent, emphasizing the importance of solving
problems before they become more serious, reflects a comparable cultural
perception of responsibility and timely decision-making.

The proverb “Health is wealth” also experienced semantic expansion during
the pandemic. Previously expressing a universal life principle, it became a central
linguocultural concept highlighting that public health is more valuable than
economic prosperity. Similarly, “United we stand, divided we fall” symbolized
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collective efforts against COVID-19 and corresponded to numerous Uzbek proverbs
promoting unity, cooperation, and mutual assistance.

Besides the reinterpretation of traditional proverbs, both languages generated
numerous pandemic-specific slogans. English slogans such as Stay Home, Stay Safe,
Flatten the Curve, We Are All in This Together, and The New Normal became
internationally recognized expressions encouraging preventive behavior and social
responsibility. Uzbek discourse developed parallel slogans including Uyda qgoling,
Birgalikda yengamiz, Nigob taqing, Masofani saqlang, and Vaksina hayotni
saqlaydi. Although differing linguistically, these expressions perform identical
communicative functions by promoting public health awareness and collective
action.

The study further reveals substantial productivity in English pandemic-related
idioms. Expressions such as get through, pull oneself together, show promise,
cooped up, hang in there, and light at the end of the tunnel describe psychological
adaptation, resilience, and hope during lockdowns. In most cases, equivalent
meanings exist in Uzbek phraseology, although they are usually realized
through traditional phraseological expressions rather than direct lexical
correspondence.

Several idioms illustrate the social and economic consequences of the
pandemic. For instance, go to the wall describes bankruptcy and economic collapse,
while running on fumes metaphorically characterizes organizations functioning with
minimal resources. Idioms including count your blessings, look on the bright side,
and make the best of it reflect optimistic coping strategies that appeared frequently
in pandemic discourse. These expressions have close semantic equivalents in Uzbek
and demonstrate universal human responses to crisis situations.

An important difference between the two languages concerns phrasal verbs.
English exhibits extensive use of phrasal verbs such as lock down, shut down, ease
up, switch to online, fight off, bounce back, and roll out. These constructions
efficiently express dynamic processes related to quarantine, healthcare, education,
and economic recovery.

Uzbek, in contrast, primarily verbalizes the same concepts through analytical
verbal constructions using auxiliary verbs such as gilmogq, bo ‘Imoq, ketmoq, and
golmog. Expressions like karantin gilmoq, nigob tagmoq, masofa saqlamoq,
dezinfeksiya qilmoq, kasallikni yengmogq, and bosqichma-bosqich qaytmogq illustrate
this structural tendency. Therefore, while English predominantly relies on phrasal
verbs, Uzbek favors analytical verbal combinations to express comparable
meanings.
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The analysis also indicates that pandemic language extended beyond everyday
communication into commercial and institutional discourse. Global companies
modified advertising slogans and logos to promote public health messages. At the
same time, governmental organizations in Uzbekistan introduced numerous public
awareness campaigns encouraging vaccination, hygiene, and social distancing.
These developments demonstrate that pandemic discourse became an important
instrument of both public communication and linguistic innovation.

Overall, the findings suggest that coronavirus-related phraseological units not
only describe the pandemic but also reflect changes in cultural values, collective
memory, and social behavior. The linguistic material illustrates how global crises
reshape the naive worldview while preserving language-specific mechanisms of
conceptualization.

The present study investigated the representation of coronavirus-related lexical
units in the English and Uzbek naive worldview from a comparative linguocultural
perspective. The findings demonstrate that the COVID-19 pandemic significantly
influenced the lexical and phraseological systems of both languages, leading not
only to the emergence of new lexical units but also to the semantic reinterpretation
of traditional proverbs, idioms, and slogans.

The comparative analysis revealed that both English and Uzbek linguistic
communities conceptualized the pandemic through universal values such as health
protection, prevention, solidarity, responsibility, and resilience. However, each
language employed its own linguistic mechanisms to verbalize these concepts.
English discourse displayed greater productivity in the creation of idioms and
phrasal verbs, whereas Uzbek predominantly expressed similar meanings through
phraseological expressions and analytical verbal constructions.

The study further indicates that pandemic-related slogans and phraseological
expressions performed important communicative functions by encouraging public
health awareness, regulating social behavior, and promoting collective
responsibility. Many of these expressions have become part of contemporary
linguistic and cultural memory, illustrating how global crises accelerate lexical
innovation and semantic change.

From a theoretical perspective, the research contributes to comparative
linguistics, cognitive linguistics, phraseology, and linguocultural studies by
demonstrating the interaction between language, culture, and social reality during
periods of global crisis. The collected linguistic material may also serve as a
valuable empirical resource for future investigations into pandemic discourse,
lexical innovation, and cross-cultural communication.
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PHONETIC STYLISTIC DEVICES IN UZBEK RIDDLES

Riddles, as a significant genre of oral folk art, are distinguished by their
complex semantic and linguistic characteristics. Uzbek folk riddles, in particular,
are recognized as speech units with a multi-layered and intricate semantic structure,
wherein stylistic devices play a crucial role as one of the main mechanisms for
encoding and implicitly expressing hidden meanings in their semantic organization.
The linguistic nature of a riddle is precisely shaped by stylistic devices; conversely,
without them, a riddle would devolve into a mere description. Our research indicates
that the linguistic units employed in riddle texts often rely on figurative meaning,
associativity, and imagery. This complexity enhances their artistic expressiveness
and challenges their interpretation. From this perspective, we believe that the
linguostylistic study of riddles is essential for identifying their internal semantic
system and expressive mechanisms.

Uzbek folk riddles vividly demonstrate the imaginative and implicit expressive
capabilities of the language. Their texts are concise, compact, and multi-layered,
with hidden meanings encoded through various stylistic devices, which are then
decoded by the listener based on a specific cognitive system. In this process, the
figurative meaning of words, the degree of imagery, and associative connections are
crucial. Within this genre, stylistic devices not only embellish riddles artistically but
also serve as primary mechanisms for concealing meaning and implicitly revealing
it. Thanks to the active stylistic devices used, relationships of similarity and
proximity are established between objects and phenomena, thereby activating
imaginative thinking. From this perspective, a riddle text can be interpreted as a
semantic system constructed on the interplay of linguistic and stylistic devices.

According to [.R. Galperin’s classification, we will analyze the phonetic
stylistic devices found in Uzbek riddles below.

Table 1
The use of onomatopoeia as a stylistic device in Uzbek riddles
Type Example
Direct Onomatopoeia Chiqg-chiq etdi,
Uydan chiq, dedi. (Chakka o ‘tish)
Indirect Onomatopoeia Oppoq qushim gagillar,
Qanotlari shaqgillar. (Sharshara)
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As can be seen, the direct onomatopoeia method reconstructs sounds from
nature or objects precisely and explicitly using speech units. The unit "chiq-chiq"
used in the example is a phonetic copy of the acoustic sound produced by a water
droplet hitting a hard surface. Here, the onomatopoeic word does not merely signify
a sound but also reveals the rhythmic nature of the "leaking" process. The primary
purpose of this stylistic device is to create a phonetic-acoustic image of the object
in the listener's mind, imbuing the speech with vitality and expressiveness through
direct imitation. Consequently, the dynamic state of the hidden referent (leaking) is
revealed through sound alone, without the need for descriptive tools.

In the indirect onomatopoeia method, sounds are not expressed through explicit
onomatopoeic words but are conveyed through the phonetic composition of words
alongside verbs and imagery denoting specific actions. In the riddle provided, the
sound of a waterfall is represented through the verbs "qaqillar" and "shaqillar,"
where the sound is indirectly reflected through the imagery of a bird and its
movement. The aim of this stylistic device is to evoke a more complex impression
in the listener through the harmony of a word's phonetic structure and semantic
meaning; this method combines the sound of the object with concepts of its
movement, power, and scale, thereby ensuring aesthetic expressiveness.

Despite their brevity, riddles contain numerous rhymes, much like poetic texts.
In particular, the fact that the majority of Uzbek riddles are structured on poetic
rhyme serves as evidence for our argument.

Table 2
Rhyme Classification in Uzbek Riddles
Type Example
Perfect Rhyme Kichkinagina qumg‘on, O ‘tirib ko ‘zini yumg ‘on.
(Mushuk).
Imperfect Rhyme Kichkina dekcha,
Ichi to‘la mixcha. (Anor).

This riddle is rthymed based on the perfect phonetic harmony of the final
syllables of the words "qumg‘on" and "yumg‘on." This perfect thyme not only
ensures euphony (melodiousness) but also strengthens the rhythmic structure of the
text. It can be argued that the descriptive elements "kichkinagina" (tiny) and "o‘tirib
ko‘zini yumg‘on" (sitting with its eyes closed) vividly depict the smallness of the
cat and its transition into sleep. In our view, the primary purpose of perfect rhyme,
in addition to making the riddle more memorable, melodious, and rhythmic, is to
render it highly appealing and easily recallable for listeners, particularly children.
Thus, rhyme enhances the overall aesthetic impact of the text and elevates it from a
simple statement to a work of verbal art.
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In the second riddle regarding the "pomegranate" (anor), the words "dekchi" and
"mixcha" do not form a perfect rhyme; however, their final syllables (-chi and -cha)
exhibit close phonetic proximity. Although it may sound like a perfect rhyme in
pronunciation, analysis reveals it to be an imperfect (slant) rhyme. Nevertheless,
imperfect thyme also imparts a distinctive melodiousness to the riddle, and it
emphasizes meaning and imagery no less effectively than perfect rhyme does. This
particular technique contributes to making the text feel more natural and structurally
simple. Furthermore, by associating the image of "mixcha" (little nails) with
pomegranate seeds, it prompts the listener to engage in critical and associative thinking.

Another phonetic stylistic device frequently observed in Uzbek riddles is
rhythm. Unlike the stress-based rhythm characteristic of English riddles, rhythm in
Uzbek riddles is primarily shaped by an equal number of syllables (syllabic meter)
and rhyming harmony at the end of the lines; it is intrinsically linked to the
musicality characteristic of oral folklore, further intensifying the aesthetic impact of
the text. Consequently, this makes riddles melodious and easily memorable. The
majority of riddles in Uzbek folklore are constructed in poetic form—founded upon
a specific rhyme, rhythm, and structure. This demonstrates both the lexical richness
of the Uzbek language and the high level of literary appreciation and artistic capacity
inherent in our people.

Chang ‘aroqda qo ‘sh chinor,
U ne bo ‘ldi, bolgando z?
Uy ustida sari yoy,

U ne bo ‘ldi, bolgando z?
Zarna yerda qo ‘sh to ‘la,
U ne bo ‘ldi, bolgando z?
Hovuzi bor, suvi yo ‘q,

U ne bo ‘ldi, bolgando z?
Qator-qator qora nor,

U ne bo ‘ldi, bolgando z?
Uy ortida qo ‘sh terak,

U ne bo ‘ldi, bolgando z?
(Ko z, gosh, burun, og ‘iz, soch, soch o rimi).

The aforementioned riddle features a repetitive structure that generates a
rhythmic pattern, with an equal number of syllables (seven) in each line. The
uniform length of the lines and the strategic arrangement of words impart a distinct
melodiousness to the riddle. Here, the function of rhythm is to captivate the reader's
attention, produce an aesthetic effect, and enhance the evocative and pleasing
quality of the text.
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Based on our findings, we can assert that the structure of English riddles is
predominantly anchored in a logical and semantic basis, rather than being governed
by line length, syllable count, or recurrent stress patterns. Instead, they prioritize
paradoxical or descriptive structures over rhythmic organization.

Furthermore, alliteration, which occasionally occurs as an alternative stylistic
device, serves to ensure both the phonetic and semantic appeal of the text. Although
to a lesser extent, this artistic technique is also present within Uzbek riddles.

Keta beradi, kela beradi,
Qocha beradi, guva beradi. (Suv).

In the given riddle, the repetition of the consonants “k”, “b”, and “q” creates a
unique internal rhythm and musicality. Specifically, it is fair to assume that the
occurrence of the plosive sounds “k’ and “q” at the beginning of the lines imparts a
distinctive dynamism to the text. Furthermore, the repetition of the word “beradi” in
each segment linguistically represents the continuity in the process of the water’s
incessant movement, rippling, and flowing. The orderly repetition of these sounds
enhances the artistic expressiveness of the riddle and facilitates its memorization.
Consequently, the dynamic nature of the hidden referent is simultaneously
manifested through semantic meaning and sound, thereby ensuring the cognitive
efficacy of the riddle.

Thus, the fact that rhyme is the most active phonetic stylistic device in Uzbek
riddles underscores the predominance of sound harmony and rhyming structures at
the end of the lines. Rhythm, being intrinsically linked to a poetic system based on
syllabic equality, cadence, and musicality, is sufficiently utilized in these riddles.
Onomatopoeia remains a less frequently employed phonetic device, largely limited
to representing nature and animal sounds in a restricted capacity. Therefore, the
leading role of rhyme and rhythmic-musical structure in Uzbek riddles, as well as
their frequency of use and forms of manifestation, is determined by the national-
poetic and linguoculturological characteristics of the Uzbek language.
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IMIJI’)K HAIIIOHAJILHOI JIITEPATYPH:
INPOBJEMHU ®OPMYBAHHA

EdexTuBHICT MDKHapoAHOI cmiBmpami B cdepl KyJIbTypH, YCHIIMIHICTb
BUJABHUYHMX TPOEKTIB, MOXJIHMBICTh MPOBEACHHS OCBITHIX KYpPCIB, BIAKPUTTS
YHIBEPCUTETCHKUX JUCLMIUIIH — BCE HANPSIMY 3aJIEKUTh B1J TOTO, IKUH IMIJIK Ma€e
HalllOHaJbHA JIITeparypa. YKpaiHChKa XyIOXKHS TBOPYICTh B IIbOMY IUIaHI HE €
BUHATKOM. YUepe3 HU3KY COIlabHUX, MOJITUYHUX Ta €EKOHOMIUYHUX (PaKTOpiB BOHA
70cl He Oysia TiJIHO MPE3eHTOBaHA Ha MIKHAPOJHOMY DIiBHI Ta JIMIIAE 3a COOOIO
MapKepH «HETOBHOI» Ul «IOKaJIbHOD» [3]. I, 110 BUKIUKae OLblIe 3aHETIOKOEHHS,
BOHA JIOCI HE OTpUMaja CBOIO CTPATETii0 MO3UIIIOHYBaHHS B OararoHaIllOHaIbHUX
Kkpainax. He B ocTaHHIO uepry uepe3 Opak aHami3zy Li€i MpoOIEeMaTUKH, aJKe
NUTAaHHS CTBOPEHHS JIITEPaTypHOTO OpeHIy pO3DISIIaduCch B MIKHAPOTHOMY
nuckypei oomexkeno [1, 2]. Lleit ctaH crnpaB 3yMOBIIOE aKTyaJdbHICTh MOTO
OCIIIKEHHS.

[Tepmr 3a Bce MU Ma)XMO BHU3HAYUTHUCH 3 TUM, IO Take IMIDK jJiTeparypu. Lle
MOHSTTS OXOIUTIOE UM PsiZl 0COOIMBOCTEN penpe3eHTallli XyqoKHIX TeKCTiB. Jlo
HUX CIIJT BIJHECTH 3arajbHe CHPUHHATTA HaIllOHAJIBHOI JITEpaTypH, KOPIYC
KaHOHIYHUX TBOPIB, PO3YMIHHS 1i €JNITApHOCTI, BHECKY A0 MIDKHApOIHOIO
KyJABTYPHOTO CHAJKY, TPHHAJIEKHICTH J0 CIIJIBHOTO KYJIBTYPHOTO JTUCKYPCY TOIMIO.
dopMyBaHHSI TAKOTO IMIJKY € CKJIAJHUM MPOIECOM, IO 3aJeKHUTh BiJl HU3KU
(dakTopiB, cepel IKUX 0COOIMBO BAPTO BiA3HAUUTU HACTYIIHI:

® [OJITUYHI (HAsBHICTH BJIACHOI JEP>KAaBH, MOXJIMUBICTb JPYKYBaTH TEKCTH
PIHOIO MOBOIO, BUTBHO 1X TOMYJISIpU3YBaTH, HAABHICTH a00 BIICYTHICTh perpecii,
TUCK LIEH3YpH);

® CKOHOMIYHI (MOXIHBICTh (piHAHCYBaTH BUJAHHSA, POOUTH TEpEKIAIH,
eKpaHi3arlii, Opra"izoByBaTH JITEpaTypHI MOJIi Ta PE3UICHIIIT);

® KYJIBTYpHI, B TOMY YHCJIl, MOXKJIMBICTh TPAHCKYJIBTYPHOT KOMYHIKALI;

® CoOILlaJbHI, 30KpeMa, HasgBHICTb JIFOJICBKOTO PECYPCY, 0COOIMBOCTI B3a€EMOIL
B ME&Xax TpoMaj.

OxkpeMo B KOHTEKCTI JIITEpaTypHOro iMIJIXKy CJIiJ TOBOPUTH MPO Taki (pakTopw,
K MOXKJIMBICTh MDKHAPOAHOI HayKoBOi criBmparii. OCKUIbKY caMme Taka CIiBITparls
Ja€ TPYHT JUIsl CTBOPEHHS MyOMmiKailiil, YHIBEpCUTETCHKHUX MpPOTpam, CHUIbHHUX

209 |


https://orcid.org/0000-0002-6906-2774

I SCIENTIA e Modern vision of implementing innovations in scientific studies

JOCIIKeHb ToImo. Bee 1e HeoOXinHe /uis (OopMyBaHHS TMO3ULINA HalllOHAJIBHOT
JiTepaTypu B HAayKOBOMY JMCKYpCl, IIAOJMOHIB i CIPUAHATTS Ta BKIIIOYCHHS 10
BCECBITHBOI KYJIBTYpHOI Mmam’sTi. bpak moaiOHMX HampalioBaHb MPU3BOAMUTH 10
TOTO, 110 XYIOXKHIO TBOPYICTh OKPEMOIO HAPOIy MOXKYTh O€3MiJCTaBHO BBa)KaTu
CIPOIIEHOI0, MPUMITUBHOIO, TAKOIO, III0 HE MA€ IIHHOCTI 1032 MEKaMU BJIACHOTO
HapOYy.

SIKII0 TOBOPHUTH MPO YKPATHCHKUI KEHC, TO TyT BapTO BIA3HAYUTU KiIbKa
ocobnmBocTel popmyBaHHS JiTeparypHoro iMipky. [lepie: oOmexeHi pecypeu, He
JIMIIe €eKOHOMIYHI, aie i moachKi. Tak, HarpuKiIaa, KopIyc nepekiagiB yKpaiHChKO1
KJIACUKH (HAIMPUKJIIAJ, MOPTYrajlbChKO MOBOIO), € JOBOJI ypi3aHUM NEPII 3a BCE
yepe3 Opak mepekiaiaviB K B «MaTepuKoBIH» YKpaiHi, Tak 1 B giacnopi. pyre:
crenu@dika MOMUpPEHHS TEKCTIB. YuMamno 3pa3kiB JiTEpaTypHOi TBOPUYOCTI TaKUX
aBTOpIB, K Bomomumup CBig3uHChkHM, Mukona XBmiboBui, Muxaitne CeMeHKO
Ta IHIIKMX BIPOJOBK TPUBAJIOTO Yacy MoOyTyBaso B CIIUCKAX, 30epiraioch B apxiBax
J1acTiopH 1 He OyJ10 MPE3EHTOBAHO Hi B TOTOYHOMY JIITEPATyPHOMY MPOILIEC] TOBHOIO
MIpOIO, HI B TPaHCKYJBTYpHOMY AHMCKypcl. YUepe3 1ie niTepaTypHa craauidHa B
OaraTtpboX KpaiHax (HaBiTh MPU HASBHOCTI TaM BEJIMKOI J1aClOpW) MPE3E€HTOBAHA
HenoBHO. Tpete: Opak ¢hiHaHCYBaHHS BHJIaHb, HAYKOBUX Ta KYJIBTYPHHUX MPOEKTIB
tomo. Lli ¢dakropu mpuszBean OO0 TO3UIIIOBAHHS YKPAiHCHKO JTEparypu Io3a
ME)KaMH BJIaCHOT KpaiHM SIK «HETIOBHOI», «JIOKaIbHO» [3], Takoi, ika He Ma€ Ti€l K
KyJBTYPHOI BapTOCTI, 1110, HAPUKJIIAJ, HiMeIlbka. OgHaK IPH JIeTabHOMY PO3IJIsi
Il Te3U MOXYTh OyTH JIETKO CIPOCTOBAHI, a MPOOJEMU KyJIbTYPHOI CHAIIMHU
3BE/ICH1 O CKJIAJHOIIIB i pernpe3eHTalli.

[lepcnekTBHUM JJi1 TOJANBIIOI POOOTH 3 BHUBYEHHS 3aKOHOMIPHOCTI
MOMYJsIpU3aIlii HarlloHAJIbHUX JIiTeparyp. Lle mocaimKkeHHs Ma€e OXOTUTIOBATH K1JIbKa
aCmIeKkTIB, 30KpeMa, METOAUKY (OpPMYBaHHS IIIJTICHOT KapTHHU HalllOHAJIBHOI
JiTepaTypH, crocoou ii mpoMoIlli B MOHOHAIIIOHAIBHUX Ta OararoHaIlloHaJbHHUX
KpaiHax, TEeXHOJIOT1l YTPUMaHHS yBaru JI0 OTMOPHUX TEKCTIB (depe3 eKpaHizailii,
JMCKYCli, perpe3eHTallii B KHUKKOBUX KiIyOax Tomro). OTpuMaHi JaHi MOXYTh
cTaTh 6a3010 B po3po0IIl KOHLEILII TPOMOIIi YKPaiHChKOI JIITepaTypHu Ha CBITOBOMY
PHUHKY.

Cuoucox BUKOPUCTAHHUX JKEpPeEJI:

1. AnholtS. (2013) Beyond the Nation Brand: The Role of Image and Identity in International Relations. Exchange:
The Journal of Public Diplomacy, Vol. 2, Iss. 1, Art. 1. Pp. 6-12.

2. Singh G. N. & Sinha D. (2025) Popular English literature: An Analitical Overwiev. International Journal of
Novel Research and Development. Volume 10, Issue 6. Pp. 793-797.

3. Kyma O. (2018) Cucrema xaHnpiB sk «XXuBa siteparypa». CHHOIICHC: TEKCT, KOHTEeKcT, Mefia. 2018. No 1(21).
C.47-51.
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Bacuasiiko Ipuna FOpiiBua
ac., aCHCTEHT, aCUCTEHT Kadeapu i1HO3eMHUX MOB (DaKyJIbTETy MIKHAPOAHUX BiTHOCHH
JIvsiscokuil HayionanvHuu yHieepcumem imeri leana @pamnka, Yxpaina

Keuxo I'anuna SAApociaaBiBHa
ac., aCHCTEHT, aCUCTEHT Kadeapu i1HO3eMHUX MOB (DaKyJIbTETy MIKHAPOAHUX BiTHOCHH
JIvsiscokuil HayionanvHuu yHieepcumem imeri leana @pamnka, Ykpaina

MOBILIBHE HABYAHHS (MOBILE LEARNING) ¥
BUKJIAJAHHI AHTJIIMCBKOI MOBU CTYJJEHTAM

IcTopis MOOUIBHMX TIPUCTPOIB TOYMHAETHCA 3 TMpoekTy Dynabook,
po3pobieHoro AnanoM Keem, — HEBEIMKOTO 3a po3MipaMH KOMI'IOTEpa, 3py4YHOTO
B KOpDUCTYBaHHI, OOJIa[[HAHOTO KJIaBIaTypOlO, CTUIYCOM 1 MOKJIMBICTIO
0e31poToBoro 3'enHaHHs. Y cBoid poOoti 1972 poky Keli cpopmynioBaB Mery
I[LOTO MPOEKTY SIK CTBOPEHHS «IIEPCOHATILHOTO KOMIT'IOTEpa JIJIsl TEH OY1b-sIKOTO
BiKYy». Po3po0iena Hum MoBa nporpamyBanHs Smalltalk, noOynoBana Ha 00'ekTHO-
OpIEHTOBAHOMY MIJXO/i, 6arato B YoMy BTUIHJIA 1/1€1 I[bOTO MPOEKTY — caMme B Hill
yrepiie 3'sIBUJIMCS Takl €JIEMEHTH, K BIKHA, MEHIO, MKTOIPaMH Ta KOMI'TOTEpHA
mumia. Big Smalltalk Gepyte mowatok Taki cucremu, sk Microsoft Windows,
X Window Ta MacOS: po3BUTOK Cy4acCHUX KOPUCTYBallbKUX 1HTEP(EHNCIB B110YBaBCS
OJTHOYACHO 31 CTAHOBJIEHHSIM OO'€KTHO-OPIEHTOBAHOTO MPOTPaMyBaHHS, a Ha IIEH
npouec Brumnyu norssau JI.C. Burotcekoro, [x. Bpynepa ta C. [leiinepra.

HaBuanHs cboronHi BiOyBaeTbCs B MIHJIMBOMY M HECTaOLIbHOMY
iH(popMaIiitHOMY CepeIOBHIIII, IO CITUPAETHCS HA TEXHOJIOTIT IITYYHOTO 1HTEJICKTY
Ta (OPMYETHCA CaMHMHU YYaCHUKAMH OCBITHBOTO MpOIECy. 3HAauyHA KiJIbKICTh
JoKepen iH(popMallii BiIKpUBAE MOXKIMBOCTI JJIsl TIUOIIOTO pO3YMIHHS Martepiaiy,
3100yTTS HOBUX 3HaHb, yMiHb, HABUYOK 1 IIHHOCTEH. OIHUM 3 1HCTPYMEHTIB
3100yTTs 3HaHb BUCTynae MoOiTbHE HaB4aHHs (MH) [1].

Tepmin «mMoOUTbHE HaBYaHH Briepiie 3anpononysas [l. Kiran y 2001 pou,
a TONANBIIUN PO3BUTOK I KOHIICTINST OTpUMalia 3aBASKH JIOCIIIKCHHSIM
®. Manr'sBakki, P. Meiicona, JI. Poxina, M. Ponuerri, A. Tpudonosoi ta JI. Xoiina
(2002-2003 pp.). Toro x 2001 poxy €Bpomneiickka KOMICIs IHIIIOBaJIa MPOEKT
MOBIlearn, sixuii ouonus M. Illapruiec, aBTop BiIOMOT T€3U «II0 HaBYAJIbHE — T€
MobOutbHE» (bormapenko, 2017: 448); came BiH BU3HAYMB YMOBH, 32 SIKUX MOOLJTbHE
HaBYaHHs MOXe OyTH e(heKTUBHHUM.

VY 2002 poui B Kanaai Oyno 3acHoBaHo KoHcopiiiym MOOIJIBHOTO HaBYaHHS
(The m-Learning Consortium), a B ABcTpasiii po3po0JIeHO JepKaBHUM CTaHAAPT
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MOOITPHOTO HaBYaHHA. Y CBOiM aucepTamiiiHiii po6ori denr-Xyan IO Snr
3alpONOHYBaB apXITEKTYpy PO3MOJALIEHOT CUCTEMH JJii MOOUIBHOTO HAaBYaHHA. Y
2004 pomi xommanis Intel po3nouana iHiniatuBy «HaBuaHHS 3aBXKIM Ta BCIOINY,
CIpsIMOBaHY Ha Te, 11100 KOKEH y4eHb MaB BIACHUI MOOUIBHUI IPUCTPIii Ta JOCTYI
710 6e3APOTOBOTO IHTEPHETY B LIKOJII.

Hanani nmoHSTTS «MOOUIbHE HAaBYAHHS PO3TIISAATUMEMO SIK 3aCTOCYBAHHS
MOOUTBHUX TEXHOJIOT1M B OCBITHbOMY TIpolieci. MoOUIbHI TEXHOJIOTIi OXOIUTIOIOTh
MIMPOKUH TeperiKk HU(POBUX MOPTATUBHUX MPHUCTPOIB — CMApT(OHU, MIIAHIIETH,
CJIEKTPOHHI KHHUTH TOILIO, — SIKI JAal0Th 3MOTYy OTpPHMYBaTd, OOpoOJIATH Ta
nepenaBaT iHGOpMaIIiio.

MoO1/IbHI TEXHOJIOTii BapTO BIAMEKOBYBATH BiJ IHIIUX 1H(POPMAIIIHO-
KOMYHIKAIIIHHUX TEXHOJIOT1, 30KpeMa CTallOHApHUX KOMII'FOTEPIB, OCKLIbKH
OCTaHHI MalOTh HU3KY OOMEXEHb: BUCOKA BAPTICTh 00JIaIHAHHA, 3HA4YHI rabapuTH,
Bara Ta BIJICYTHICTh MOPTaTHUBHOCTI. HaTomicTh MOOUIBHI TEXHOJOTIi MarOTh
nepeBaru JJis OCBITHROTO CEPEOBHUILA, IEPEAYCIM 3aBASIKU NOCTINHOMY PO3BUTKY
IHTEpHETY, — 1€ JOCTYMHICTh, IIBUAKICTh MEpeayl JaHUX Ta MOXKJIMBICTH iX
30epiranHs [2].

[HII0MOBHA OCBITa CHOTOJIHI MEPETBOPIOETHCS HA OJUH 13 (PyHAAMEHTaIbHUX
€JIEMEHTIB KOMIIETEHTHICHOI MOJeNi MiAroToBKM (paxiBus. BiamosinHo, 3pocTae
3HAQYEHHS 1HO3€MHO1 MOBH B TIJITOTOBII CIELIANIICTIB y 3aKjiajaX BUIOi OCBITH, €
BIJIMOBIIHUNA  KypC Ma€ KOMYHIKATUBHO-TIPAarMaTHUYHY  CHOPSIMOBAHICTh 1
OpieHTOBaHUM Ha mpodeciiiHy AisuTbHICTh. Hapasi nepes BUIOIO MIKOJIOK MOCTAE
3aBJIaHHS HE JIMIIE OHOBUTH 3MICT HaBUAJbHHUX JAMCUMUIUIIH, & i BIPOBAAUTH HOBI
TeXHOJIOT1i ()OpMyBaHHS IHIIIOMOBHOI KOMYHIKaTUBHOT KOMIIETEHTHOCTI MaiflOyTHIX
(axiBIIiB.

Te, M0 CTyAEHTU LIOJHSA KOPUCTYIOTHCSI MOOUIBHUMU NPUCTPOSIMH, CIpPHUSE
MacOBOMY TMOIIMPEHHIO MOOUIHLHOTO HaBYaHHS y CBITI Ta € CKJIaJIOBOK HOBOI
OCBITHBOI MAPAIUTMU, MOOYIOBAHOT HA TEXHOJOTIAX, SIK1 3a0€3MeUyI0Th THYUYKICTb,
JOCTYITHICTh Ta 1HAMBIAyasi3allito HapuanHs1. CaMe 11eil mpoliec CIPUINHUB MOSBY
B MeXaX KOHIEMIl eNeKTPOHHOTrOo HaBuaHHs (e-Learning) HOBOro HampsmMy —
MOOUIBHOTO HaB4YaHHs 1Ho3eMHOiI MoBHM (M-Learning). Yumano HayKOBIIB
NEpPeKOHaHi, M0 MEepPCIEeKTUBM HaBYaHHS 3 BUKOPUCTAaHHSAM 1H(OpMaIIHHO-
KOMITFOTEpPHUX TEXHOJIOTIM TMOB'sI3aHI TEpenyciM 13 TOMMPEHHSIM MOOITEHUX
3ac001B 3B'SI3KY, 30UIBIIIEHHSM KUJTBKOCTI OCBITHIX JOJATKIB 1 MpOTpaM, a TaKOXK
MOSIBOIO HOBUX TEXHOJIOT1H, 0 PO3LIUPIOIOTh MOXKIMBOCTI Ta MIABUILYIOTh SIKICTh
ocBitu [3].

3BakalouM Ha TOMMPEHHS MOOUTPHMUX  TEXHOJIOTIH Ta  TIOCTiiHE
BJOCKOHAJICHHSI (DYHKIIIOHATBHUX MOKJIMBOCTEH MOOUTBHUX MPHUCTPOIB, (axiBIli
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KOHECKO B ramy3i ocBiTH peKOMEHIYIOTh 3aCTOCOBYBAaTH iXHIW MOTEHINAN s
MIIBUIIEHHS SKOCTI W JOCTYMHOCTI HaBYaHHSA, a TaKoX I MOOYyI0BU
1HAMBIAyalbHUX OCBITHIX TpaekTopii. HaykoBii, negaroru ta (iionoru 3 pi3HuX
KpaiH aKTUBHO OOTOBOPIOIOTH TEOPETHYHI Ta MPAKTUYHI ACMEKTH 3aCTOCYBaHHS
MOOUTBHUX IIPUCTPOIB 1 OCBITHIX PeCypCiB Ha HAYKOBUX KOH(PEpEHINsX 1 hopymax.
VY €pponi Ta CIIA mopoky BiIOyBaeTbcsl YMMalio KOH(EPEHIN 1 ceMiHapiB,
MPUCBSIYCHUX MOOUTHBHUM OCBITHIM TEXHOJIOTISIM.

[Tounnatoun 3 2002 poky, mnpoBoauThC MiKHApOAHA KOH(EPEHIIis
«MLearnCon», mpHUCBSYeHAa NHTAHHSAM I1HTErpaiii MOOUIBHMX TEXHOJOTIH Y
HaBYaJbHUH MPOILIEC, a TAKOXK PO3pOOIIl Ta 3aCTOCYBAaHHIO MOOIJIBHOTO HABYAJIBHOTO
koHTeHTYy. 3 2005 poky nie MixHapoaHa KoH(epeHIlisi 3 MOOUTRHOTO HaBYaHHS
(«The International Conference of Mobile Learningy), sika cnyrye maiijaHuukom
JUTSI IPEICTABJICHHS PE3yJIbTaTiB HAYKOBUX JOCIIIKEHbB 1 MPAKTUYHUX JTOCSITHEHb Y
ik cdepi [4].

Oco0smBHIi IHTEPEC CTAHOBIIATH pe3yibTaT NpoekTy «Mobile Technologies
in Life-long Learning: best practices», y Mexkax sIKOro AOCHIKY€ThCS, IK MOOUIbHI
TEXHOJIOT1l BIUIMBAIOTh HAa PO3MIMPEHHA JAOCTYIYy 1O OCBITM HE3aJEXKHO BIJ
COITIaJILHOTO M €KOHOMIYHOT'O CTAHOBHWINA, BiKY, CTaTl, PENriMHOI YU €THIYHOI
HAJIEXKHOCTI, a TakoX (I3UYHUX MOXJIUBOCcTel mogunu. Y €pomi ta CIIA
BUXO/ATh CIEIiali30BaHl BHJAHHSA 3 MPOOJEMaTHKH MOOLIBHOIO HaBYaHHS,
30kpema International Journal of Mobile and Blended Learning (3 2009 p.) Ta
International Journal of Mobile Learning and Organisation (3 2007 p.). PeanizyeTbcs
TAKOX HU3Ka MACIITA0OHUX MIXHAPOJHUX MPOEKTIB, OPIEHTOBAHUX HA CTBOPEHHS
HOBOT'O BIpTYyaJbHOI'O HABYAJILHOI'O CEPEAOBUIIA HA OCHOBI MOOUTbHUX TEXHOJIOT1H.

3arayioM OUIBIIICTh YKPAaiHCHKHMX 1 3aKOPJAOHHHMX JOCIITHUKIB CXOIATHCS Ha
JTyMII1, 1110 TOJIOBHA MepeBara MOOLTLHOTO HaBYaHHS TIOPIBHSHO 3 TPAIUIIITHUMHU Ta
OUIBIII CydacHUMH (OpMaMU — JUCTAHIIIHUM 1 3MIIIAHUM HAaBYAHHSAM — TOJIATAE
neperyciMm y TOMY, HIO CTYyJA€HTH OTPUMYIOTh MOJKJIMBICTh 3BEpTaTHUCS [0
HaBYaJIbHUX MaTeplaiiB y Oyb-sSKUI 3pyYHUH U1 HUX Yac 1 He3aJIeKHO BiJl MICIIS
nepeOyBaHHs [5].

Mo06iapHEe HaBYaHHS CIPHUSE MO3UTUBHUM 3MIHAM Yy METOIUIll BUKJIAJAHHS
1HO3eMHOT MOBHU 1 Ma€ HU3KY IepeBar:

InTepakTUBHICTBL. 3aBISIKM CydyacHHUM 3aco0aMm 3B'S3Ky MPOIEC BUBUYCHHS
1HO3€MHOI MOBHM CTa€ 3HAYHO LIKaBIIIMM: CTYJIEHTH MOXYTh OIAHOBYBAaTH
aHTIIICHKY MOBY 4Yepe3 TECTH, €JIEMEHTH rerimMidikariii Tomo. [HmmMu cioBamu,
HaBYaHHs HaOyBae GOpPMHU CBOEPIIHOI I'PU 3 HapaxyBaHHAM OaiiB 1 IEPEXOOM Ha
PI3HI pIBHI CKJIaJHOCTI.
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HIBuakicTb. He MEHII BaXIMBOIO MEPEBAror0 € MOXJIMBICTh HABUATHUCS Y
BJacHOMY TeMmmi. OCKUIBKM KOPHCTYyBad IIpallo€ CaMOCTiHHO, 0e3 Trpymnu
OJTHOTPYIIHHUKIB, 1 Ma€ JOCTYII IO BCHOTO 3MICTY KypcCy BiApasy, BiH MOK€ BUBYATH
MOBY 3 TaKOIO MIBUAKICTIO, sIKa MOMY MIAXOIUTh, 1 32 KOPOTKUM TEPMIH JOCATTH
O1IBIIIOr0 MPOTPECY, HI’K HA OYHUX 3aHATTSX.

I'nyukictb. O/1Ha 3 KIIIOYOBHX NEepeBar MOOUIBLHUX JJOJIATKIB MOJISATAE B TOMY,
10 Mporpama JOCTyIHa MiI0A000B0, 0€3 BUXITHHUX, JOCTATHHO JIMIIEC HATUCHYTH
Ha 3HAYOK JI0JaTKA. 3aB/SKH I[bOMY CTYJIEHTH MOXYTh BUBUATH YU MPAKTUKYBaTH
MOBY B Oy/Ib-SIKUI Yac 1 B Oy/Ib-IKOMY MICIIi.

JoctynuicTb. YacTuHa noAaTKiB IJIaTHI, MPOTE I[IHM HAa HUX 3a3BUYail
MPUIHSATHI, a IeIKl TPOrpaMu MOXKHA BCTAHOBUTHU OE3KOIIITOBHO.

MoxJIUBICTH NPAKTHUKYBATH BCi BUIM MOBJIEHHEBOI AisiIbHOCTI. [logaTku
JAI0Th 3MOTY PO3BHMBATH HIMPOKHM CHEKTP HABUUOK — ayJliIOBaHHS, YWTaHHA,
MUCHbMO, TPaMaTHKY i HaBITh BUMOBY. barato cyuyacHHUX 3aCTOCYHKIB MOKa3yIOTh T
caMe CJIOBO B pi3HUX (popmaTax: y HMHMCbMOBOMY BHIJISiAl, B ayAio3amucl Ta B
KOHTEKCTI BUKOPHUCTAHHSI, 1110 3HAYHO TIOJIETIITY€ 3aCBOEHHS MaTepiay.

Po3mmpeHHsi CJ10BHMKOBOro 3amacy. MoOuibHI 0AaTKu — e()EeKTUBHUN
IHCTPYMEHT JIJIsl IONIOBHEHHS JIEKCUYHOTO 3aracy. MexaHi4He 3ay4yBaHHs JOBTUX
CITMCKIB CIIIB 3a3BUYail HyJIHE, TOJ1 SIK JJOJAaTKU MTPOMOHYIOTh PI3HOMaHITHI BIIPaBH,
K1 TAFOTh 3MOTY 3aCBOIOBATH HOBY JICKCUKY HEMTOMITHO JIJIsl CAMOTO CTY/ICHTA.

Hapasi kopuctyBauam MOO1TBHUX MPUCTPOIB JOCTYITHA BETUYE3HA KUTBKICTh
3aCTOCYHKIB JIsl BUBYEHHSI 1HO3EMHHUX MOB, MepeayciM aHriiicekoi. Ha nHamry
JTyMKY, BMIHHSI OPI€EHTYBATHUCS B TAKUX J0JIaTKaX CbOTOJIHI € 0COOIMBO aKTyaIbHUM
HaBUKOM. [lompu BHCOKHMI piBeHb LHU(PPOBOI IPaMOTHOCTI CYHYaCHHUX CTYZAEHTIB,
BOHHU, SIK BUJIA€THCA, HEAOCTATHHO O013HAHI II0I0 PI3HOMAHITTS HassBHUX HA PUHKY
npoaykTiB. ToMy 3aBIaHHs BUKJIagava — JOTIOMOTTH CTYJIeHTaM oOpaTH Ti JOJIaTKH,
K1 HaWOLIbIe COPUATUMYTh BUBUCHHIO MOBH, 1 TAKUM YHMHOM IEPCOHAII3yBaTH
OCBITHIH TIpoIIeC.

3 TOYKHM 30py MPaKTUYHOTO 3aCTOCYBAHHS Y BHKJIAJaHHI 1HO3€MHOI MOBH,
crieniagizoBaHi MOOUIbHI JOAATKW BUKJIMKAIOTh HAIll IHTEPEC SAK IHCTPYMEHT
onTuMi3allii Ta iHTeHcU(IKallli HaB4aJIHbHOTO MPOILIECY, a TAaKOXK sIK pecypcHa 0asa
JUIS. CTBOPEHHSI HAaBUAJIbHMX MaTepiaiiB 3 AUCHUILTIHU «AHTIMChka MOoBa». Ha
HaIly JyMKy, NPaKTHYHE BHUKOPWUCTAHHA MOOUTHPHMX JOJIaTKIiB Ma€ 3HAYHUI
MOTEHITIa, OJTHAK iX IHTErpallis B CTPYKTypy MPAKTHUYHUX 3aHATH TOB'S3aHA 3
NEBHUMH TPYJIHOIIAMH, TOMY B ayJIuTOpHOMY (opMaTi BOHU MOXKYTh
3aCTOCOBYBATUCA JHIIe OOMexeHo. HaToMICTh BHKOPHUCTAHHS 1HTEPAKTUBHHUX
TEXHOJIOTIA  JIJIT  OpraHi3amii Ta TOCWJIEHHS CaMOCTiiiHOT  (TIepeBa)KHO
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103aayAUTOPHOI) pOOOTH CTYACHTIB BUAAETHCS HAM IMEPCHEKTUBHUM HAIPSIMOM
PO3BUTKY OCBITH [6].

Y Mexax po3INIAHYTOI MpOoOJIeMaTHKU BapTO OXapaKTepu3yBaTH KiJIbKa
MOO1LJIPHUX JOJATKIB JUII BUBUEHHS 1HO3EMHOI MOBH.

Duolingo — onunH 13 HalleeKTHUBHIIUX OE3KOMITOBHUX 3aCTOCYHKIB IS
BUBUCHHS aHIIIMCHKOI MOBU Ta OAWH 13 HAWUNOMYJSPHIINIMX CEpell HOBAYKIB.
JlocTaTHRO TPUAUIATA HaBYaHHIO Jumie 20 XBWIMH MIOMHS, MO0 TOCTYIIOBO
OMIaHOBYBaTH MOBY 4Yepe3 KOpPOTKI irpoBi BmpaBu. OmnpaipoBYyIOYH pi3HI TEMH,
KOPHCTYBa4 MOX€E 3aCBOIOBATH J0 CEMHU HOBHX CIIIB 32 TEMOIO i OTpUMYyBaTH Oanu
3a BUKOHAHHS 3aB/IaHb.

Babbel — mie oquH mKUPOKO BiJIOMUN MOBHHI JOJATOK, 1 MOMYJISAPHICTD 115
IIIJTKOM 3aciIy’KeHa: BiH A00pe qomomarae copMyBaTy 6a30Bi pO3MOBHI HABUUYKH
Ta OyJe KOPUCHUM SIK JJisi MOYATKIBIIB, TaK 1 JJII TUX, XTO XOU€ PO3IIUPUTH
CIIOBHMKOBUM 3amac. OcHOBHUI akileHT y Babbel 3po0neHo Ha BHBUYEHHI HOBOI
JIEKCUKHA, TOMY KOPHCTyBad IOYHMHAE Kpalle PO3yMITH MOBY, a HE TMPOCTO
3amaM'siTOBYBaTH OKpEMI CJIOBA. Y POKH MOOYAOBaHI HABKOJIO TEM, HAOIMKEHUX J10
pEaTbHOTO JKUTTS, IO JO3BOJISE IIBHUAINIEC TIOYATH CIUIKYBaTHUCS B JKHBOMY
MOBHOMY CEpEIOBHIIIL.

FluentU — pnoBoni opuriHaipHa mporpama, OCKUIBKM BOHa 0Oa3yeTbcs Ha
ABTEHTUYHUX BIJEO 3 pPEAIbHOTO KHUTTS, HANPHUKIAJ peKiIaMi Ta HOBUHAX,
NEPETBOPIOIOYM iX Ha Marepian Jjisi BUBUYCHHS MOBH Ta KyJbTypu. [lomibHO 10
Babbel, TyT T€X MOXKHA MIBUAKO MEPEUTH 10 OOTOBOPEHHS MTOBCSIKICHHUX Ta 1HIIIUX
akTyaJlbHUX TeM. JlomaTok pomomarae 3acBOIOBAaTM MOBY B 1i IPUPOJHOMY,
"*KUBOMY" 3ByuUaHHI, a TAKOX crpusie POpMyBaHHIO MPABUILHOT BUMOBH.

Rosetta Stone — 101aTOK 13 JOBOJII OPUTTHAILHUM T1AXOA0M: BiH PUHIIUIIOBO
HE MPOTIOHYE MEPEKIaay PIAHOI MOBOIKO KOPUCTYBaya, CIIMPAIOYNCh HATOMICTh Ha
METOJI TTIOBHOTO MOBHOTO 3aHypeHHs. CroudaTKy CTYJIEHT OIpalbOBYE OCHOBHY
JIEKCHUKY Yepe3 BIPABHU, a 3TOJIOM MEPEXOAUTH 10 TOOY0BH (pa3 1 peUCHb.

Memrise — NEeBHOIO MIPOIO CXOXXHMH Ha 1HIIUK 3acTOCYHOK, MindSnacks,
OCKIJIbKM OCHOBHHM aKLIEHT TYT TaKOX 3pO0JICHO Ha BUBYEHHI CIIIB, a HE IHIIUX
MOBHHUX acnekTiB. OcobnuBicTh Memrise mossirae y BUKOPUCTaHHI TYMOPY IS
Kpalloro 3amnaMm'sTOByBaHHS  JIGKCMKM: BIJIOMO, 1[0 CMIIIHI  acoIarii
3amam'siITOBYIOThCS 3Ha4HO edekTuBHimIe. Kpim Toro, kypcu B Memrise CTBOPIOIOTh
caMl KOpPHCTyBadi J0/laTKa, 3aBISKH YOMY MaTepiall CIIPUHUMAETHCSA SIK OLIBII
YKUBHH 1 JOCTOBIPHUIA.

MoOisIbHI TOAATKH TaKOX MOXYTh OyTH €()EKTUBHHUM IHCTPYMEHTOM JJIst
PO3BUTKY HaBUYOK aypitoBaHHs. Cepej HalBaamimux npukiaaiB — Sounds Right
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(British Council) Ta Sounds: Pronunciation App (Macmillan Education). Lli
OporpaMy  MPOMOHYIOTh 3pYYHHN  IHCTpYMEHTapiii uis  BiAIpaloBaHHS
(OHETUYHNX HABUYOK SIK MiJ] Yac ayIMTOPHUX 3aHITh, TaK 1 B CAMOCTIiHI# poOoTi,
OXOIUTIOIOTh OPHUTAHCHKUNA 1 aMEpPUKAHCHKUN BapiaHTH BUMOBU Ta MICTATh
PI3HOMAaHITHI TPEHYBaJIbHI 1 TECTOBI MaTepianu [7].

3aranom yci po3rJiiHyTl IOAATKM MOTHUBYIOTh CTY/IEHTIB BUBYATH 1HO3EMHY
MOBY 3aBJISIKH PI3HOMaHITHOCTI TeM, ¢OopMaTiB 1 METOAMYHUX MIIXOMAIB, & TOMY
MOXYTh €(EKTHBHO 3aCTOCOBYBATHCS I OpraHizailii camocTiiHoi poootu. Ili
porpaMu MOXYTh CIYTyBaTH SK TapHOIO BIIMPAaBHOIO TOYKOKO JJISi TIOYATKY
BHUBYCHHSI aHTJIIMCHKOT MOBH, TaK 13aC000M YOCKOHAJICHHS BXKE HassBHUX HABUYOK.
KpiMm TOro, BOHU MOXKYTh CTaTH LIIHHUM JOMOBHEHHSM JI0 1HIIMX ()OpM HaBUAHHS —
JTUCTAHIIHHOTO, Ay IMTOPHOTO YU CAMOCTIHHOTO.

BucnoBku. [IpoBeaenuii anami3 gae mijicTaBu CTBEP/KYBATH, 110 MOOLJIbHE
HABYAHHS € 3aKOHOMIPHUM €TarioM PO3BUTKY OCBITHIX TE€XHOJIOT1M, BUTOKU SIKOTO
caratoTh 1e e A. Kes mpo nepcoHanbHUI KOMIT'IOTEp [JIs HABYAHHS AITEH, a
KoHIleNTyalibHe odopmiieHHS BinOynocss Ha mouyatky 2000-x poOkKiB 3aBIsSKU
po6oram JI. Kirana, M. Illapmieca ta iHImMX H0oCHiAHUKIB. ChOroH1 MOOITBHE
HABYaHHS 1HO3EMHOI MOBH € HE OKPEMHUM EKCIIEPUMEHTAJIbHUM SIBUILEM, a
OPraHiYHOK CKJIQJOBOIO TIJ00aIbHOI OCBITHBOI TApagurMy, 110 aKTUBHO
HNIATPUMYETHCS Ha MIKHApOJHOMY pIBHI dYepe3 crheriani3oBaHl KOH(pepeHIIii,
KOHCOPIIYMH, HAyKOBI BUJIaHHSI Ta OCBITHI POEKTH.

3aificHeHH OTJIsA]T 3aCBIUYE, 1110 MOOUIbHI JOAATKHU JJ1sl BABYEHHS 1HO3EMHUX
MOB MarOTh HHU3KY CYTTEBHX TIepeBar mepes TpaauIiiHUMHU (opMaMu HaBYAHHS:
BOHU 3a0€3MeYyI0Th IHTEPAKTUBHICTh Ta ITPOBUI XapaKTep 3aCBOEHHS MaTepiaiy,
JAI0Th 3MOTY HAaBYATHCS Y BJIACHOMY TEMITl, € THYYKMMHU Yy dYaci ¥ mIpocTopi,
JOCTYITHUMH 3a I[IHOK Ta JO03BOJSIOTh KOMIUIEKCHO PO3BUBATH BCl BUIU
MOBJICHHEBOI JiSJIbHOCTI — ayIIFOBaHHS, YUTAHHS, TMCHMO, TOBOPIHHS Ta BUMOBY.

BonHouac npoBeacHui aHaji3 MoKa3aB, IO, MOMPHU 3HAYHUN JTHIAKTHYHUMA
MOTEHII1aJ1, MOBHOI[IHHA 1HTErpallisi MOOLTbHUX JOJATKIB Y CTPYKTYPY ayIUTOPHUX
MPAKTUYHUX 3aHATH 13 AUCITUILUTIHM «AHTIIHChbKa MOBa» IOB'SI3aHA 3 TCBHUMH
OpraHizallifHUMU Ta METOJUYHUMHU TPYAHOILIAMH, IO OO0'€KTUBHO OOMEXYye ix
3aCTOCYBaHHS Oe3MocepeIHbO Ha 3aHATTAX. HaToMicTh HAWO1IBII TEPCIIEKTUBHUM
1 IPOAYKTUBHUM HAIPSIMOM BBAKAEMO BUKOPUCTAHHS MOOUIBHUX TEXHOJIOTIH came
JUTs oprasi3aiiii, inTeHcudikaiii Ta iHAUBIAyaTi3a1ii CaMOCTIMHOI MT03aayJUTOPHOT
poOOTH CTYIEHTIB.

PosrnsnyTi y crarti gomatku (Duolingo, Babbel, FluentU, Rosetta Stone,
Memrise, Sounds Right, Sounds: Pronunciation App) HIE€MOHCTPYIOTh pI3HI
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METOMYHI ITIIX0IU — BiJl TeiMidiKallii Ta IOBHOTO MOBHOTO 3aHYPEHHS 10 poOOTH
3 aBTCHTUYHUM BiJICOKOHTEHTOM 1 ((OHETUIHUMH BIIPABaMU, — 1110 JTa€ BUKJIaIadeBl
IIUPOKI MOXKJIMBOCTI 1000PY 1HCTPYMEHTIB BiAMOBITHO A0 1HANUBIIyaIbHUX MOTPEO
1 pIBHS MIATOTOBKM CTyAeHTIB. Came TOMY BaKJIMBUM 3aBJIaHHSM BHKIJIajaya
1HO3eMHOT MOBHM Ha Cy4YacHOMY e€Tami € He Juile OOI3HAHICTh 13 HasBHUMHU
MOOUTFHUMH pecypcamu, a i yMiHHS KBaTi(h1IKOBaHO 30pIEHTYBATH CTYJICHTIB Y iX
BUOOpl, IO CHOpUATAME TMOOYJOBI MIMCHO 1HIMBIIyalli30BaHOT TpaeKTOPil
OBOJIOJIIHHS 1HO3EMHOIO MOBOIO.

[lepcriekTHBY MOMANBIINX AOCTIIKEHb yOAUa€eThCsl Y pO3pOOIl KOHKPETHUX
METOJUYHUX PEKOMEHJAlI MOA0 CHUCTEMHOTO BIIPOBAKEHHS MOOUIBHUX
JIOJIaTKIB Y CTPYKTYPY CaMOCTIMHOi POOOTH CTYyJEHTIB HEMOBHHMX Ta MOBHHUX
CHEIIaJTbHOCTEH, a TAKOXK B €MITIPUUHIN MepeBipIll €hEeKTUBHOCTI 3aIIPOIIOHOBAHUX
M1JIXO/11B Ha MTPAKTHII.
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SECTION 20.
PEDAGOGY AND EDUCATION

A.l. Khudayberdiyeva
Cand. Sc. (Pedagogy), Prof.
Tashkent Institute of Chemical Technology, Uzbekistan

SCIENTIFIC AND METHODOLOGICAL
FOUNDATIONS OF PROFESSIONALLY ORIENTED
PHYSICS TEACHING FOR STUDENTS OF CHEMICAL-
TECHNOLOGICAL SPECIALTIES UNDER THE
DIGITAL TRANSFORMATION OF EDUCATION

INTRODUCTION

Modern chemical and food industry is a sector in which virtually every
production operation relies on specific physical laws: milk pasteurization requires
exact calculation of the heat and heating time; pipeline and pumping-station
operation is governed by Bernoulli’s equation and the laws of hydrodynamics; the
choice of heat-exchange equipment material is determined by Fourier’s law and
thermal-conductivity coefficients; and quality control — from the fat content of milk
to the purity of solutions — is largely carried out by spectral and optical analysis. A
process engineer who lacks sufficient command of this physical apparatus cannot
design a production line, justify its operating regime, or explain deviations of
process parameters from the norm. Physics in the training of a chemical-
technological engineer therefore cannot be regarded as a general-education
discipline preceding the professional cycle — it is its direct scientific foundation.

At the same time, actual educational practice shows the opposite: in most
technical universities physics is taught in isolation from subsequent professional
disciplines. A student who calculates the heat needed to warm a body of mass m
from T: to T2 in a physics class often fails to connect this formula with the milk-
pasteurization regime studied a semester or two later in “Processes and Apparatus
of Chemical Production.” A similar gap appears in fluid mechanics: Bernoulli’s
equation is treated as a theoretical relationship among pressure, velocity, and flow
height rather than a tool for calculating pipelines and pumping equipment. As a
result, the student effectively studies the same phenomenon twice — first as a
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“physics problem,” then as an “engineering calculation” — without recognizing
their continuity.

This is confirmed by experience with graduates in production: engineers with
formally high physics grades often struggle to justify the choice of heat-exchange
equipment, assess energy losses, or interpret sensor readings. The reason is not a
lack of physical knowledge, but that it was acquired in isolation from its professional
application and therefore is not transferred to new production situations —
consistent with A.A. Verbitsky’s theory of contextual learning, whereby the
durability of knowledge depends on how closely learning conditions approximate
future professional activity.

An analysis of domestic and foreign publications shows that the professional
orientation of physics education has been addressed one-sidedly: one group of
studies (V.P. Bespal’ko[24], E.S. Polat[23], A.V. Khutorskoy, V.A. Slastenin)
develops general pedagogical technologies and the competency-based approach
without industry specifics; another (R. Bybee[18], M. Prince, C. Wieman[14],
D. Hestenes, E. Mazur[13]) addresses active physics learning without reference to
students’ specialization; a third line concerns natural-science and engineering
integration in general, without accounting for the fact that chemical-technological
and food production rest on just a few branches of physics: molecular physics and
thermodynamics (thermal processes), fluid mechanics (transport), electrodynamics
(sensors and automation), and optics (quality control).

Thus, despite the considerable body of accumulated pedagogical research, no
methodological system has yet been developed that treats physics, specifically in
relation to chemical-technological and food production, as a single, professionally
oriented discipline rather than as a set of sections isolated from one another. A real
contradiction persists between industry’s need for engineers capable of using
physical laws to analyze and calculate technological processes, and the practice of
teaching physics, which continues to reproduce an abstract model of instruction
detached from the professional context. It is precisely this contradiction that
determines the relevance of the present study and necessitates the development of a
methodological system in which professional orientation serves not as a
supplement to the physics course, but as the system-forming principle of its
construction.

The goal of the study is to develop and substantiate a methodological system
for professionally oriented physics teaching for chemical-technological students that
ensures the direct transfer of physical knowledge into engineering calculations,
technological processes, and production decisions.
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THE PROFESSIONAL SIGNIFICANCE OF INDIVIDUAL SECTIONS OF
PHYSICS FOR CHEMICAL-TECHNOLOGICAL EDUCATION

Let us examine in more detail how each key section of the physics course
connects with specific engineering tasks of chemical-technological and food
production, and why teaching them in isolation from the professional context
prevents students from developing holistic engineering thinking.

Molecular physics and thermodynamics. This section is the scientific
foundation of virtually all thermal processes in food production: pasteurization,
sterilization, evaporation, drying, cooling, and freezing. The formula for heat
quantity, Q = m-c-AT, studied as an abstract relationship, becomes in production a
concrete calculation of the energy consumption of a milk-pasteurization line, where
the mass, heat capacity, and required temperature regime are set by technological
regulations rather than textbook conditions. Fourier’s law, which determines heat-
flux density through a heat-exchanger wall, 1s used directly in selecting equipment
material: the difference in thermal-conductivity coefficient between stainless steel
and, say, a titanium alloy determines heat-transfer rate, energy efficiency, and the
cost of the entire technological cycle. A student who masters these laws in isolation
from their production application is later forced to relearn the same material in the
engineering disciplines.

Fluid mechanics. The transport of milk, solutions, emulsions, and suspensions
through pipelines, and the operation of pumping stations, filtration units, and
reactors — all of this belongs to the domain of hydrostatics and hydrodynamics.
Bernoulli’s equation, P + pgh + pv?/2 = const, traditionally treated as a theoretical
formula, serves in professional practice as a tool for calculating the change in
pressure at a pipeline constriction, selecting pump power, and preventing cavitation.
Equally important is the viscosity of process fluids: its variation with temperature
directly determines the energy expenditure of pumping the product and,
accordingly, the economic performance of production. An engineer who does not
understand the physical nature of this relationship will not be able to propose, with
proper justification, a change in the transport temperature regime aimed at reducing
hydraulic resistance.

Electricity and magnetism. The operation of modern food and chemical
production is inconceivable without automated control systems — sensors for
temperature, pressure, level, and flow rate, as well as actuators regulating the course
of the technological process. All of these are based on the physical principles of
electromagnetic induction, the piezoelectric effect, and the change in electrical
resistance with temperature. An engineer who operates or configures such
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equipment must understand not the sequence of buttons to press on a control panel,
but the physical principle by which a sensor converts the measured quantity into an
electrical signal — otherwise he or she will be able neither to diagnose a malfunction
nor to assess measurement error.

Optics. Spectral analysis, used for quality control of production — determining
the fat content of milk, the sugar concentration in syrup, and the purity of
solutions — 1s based on the laws of light absorption and scattering. Laser
technologies are applied in product labeling and in monitoring the geometric
parameters of packaging. Without an understanding of the physical principles of
light—matter interaction, these control methods remain, for the future engineer, a
“black box” whose results he or she is forced to take on faith rather than analyze.

This shows that each section of physics is tied to a concrete, identifiable
professional task of chemical-technological production. The problem is therefore
not to “enliven” physics teaching with isolated examples, but to restructure the
course so each law is studied from the outset in connection with the production task
it will later serve — the absence of this systemic connection, not a shortage of
applied examples, is the problem this study addresses.

The methodological basis of the study rests on the professionally oriented,
competency-based, and contextual approaches discussed above, as well as on
international digital-education policy documents — UNESCO[2,8], the OECD[9],
and the European Commission[10] — which call for integrating digital platforms,
virtual laboratories, and intelligent tutoring systems into technical education.
Existing methodological models, however, remain oriented mainly toward either
fundamental physics knowledge or isolated professional competencies, which
confirms the relevance of the present study.

The methodological basis of the study comprised contemporary concepts of
professionally oriented, competency-based, systemic, activity-based, and practice-
oriented learning, as well as the tenets of digital pedagogy and STEM education.

The study was conducted at the Tashkent Institute of Chemical Technology
and included several interrelated stages.

At the first stage, a comparative analysis of domestic and foreign scientific
literature devoted to the teaching of physics in technical higher education
institutions was carried out. Particular attention was paid to studies related to the
professional orientation of instruction, the digital transformation of education, and
interdisciplinary integration.

At the second stage, the author’s methodological system for professionally
oriented physics teaching for students of chemical-technological specialties was
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developed. In designing the system, the modern requirements of engineering
education, the specifics of training specialists for the chemical and food industries,
and the possibilities of using digital educational technologies were taken into
account.

The methodological system is built on the following sequential logical model:

Physical phenomenon — Physical law — Mathematical model —
Technological process — Production equipment — Professional task —
Engineering solution

The following methods were used in the course of the study:

e analysis of scientific and educational-methodological literature;
pedagogical design;
modeling of the educational process;
comparative analysis;
expert evaluation;
pedagogical observation;

e methods of statistical processing of the research results.

The practical implementation of the methodological system involved
integrating the content of the physics course with the professional disciplines of the
chemical-technological field. In studying mechanics, processes of fluid transport
were examined; in studying molecular physics, processes of heat exchange and
pasteurization; in studying electrodynamics, the operation of sensors in automated
process-control systems; in studying optics, methods of spectral analysis for product
quality.

Digital laboratories, virtual experiments, computer modeling, interactive
simulations, and elements of artificial intelligence were employed in the educational
process, which enhanced the visualization of the physical processes being studied
and fostered students’ research activity.

Unlike traditional physics teaching, the proposed model develops students’
ability to apply physical laws to real engineering and technological problems of
chemical production, implemented through the sequential mastery of educational
material using professional situations, production case studies, digital modeling, and
virtual laboratories.

In the course of the study, five interrelated components of the developed
methodological system were identified (Table 1).

Practical exercises are built on the basis of production situations maximally
approximating the real working conditions of an engineer at a chemical-
technological enterprise. This approach ensures sustained student motivation and
fosters the development of engineering thinking.
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A special place in the developed system is occupied by the use of digital
educational technologies. The use of virtual laboratories, interactive simulators,
digital measurement systems, and computer-modeling software makes it possible to
visualize complex physical processes, to model production situations, and to carry
out investigations that would be difficult or costly to conduct under real laboratory
conditions.

The experimental work was conducted among students of technical fields of
study. In teaching the experimental-group students, interactive educational
resources, computer modeling of physical processes, virtual laboratory work, and
assignments related to the future professional activity of chemical-technology
specialists were used.

In the control groups, instruction was carried out predominantly using
traditional methods: the explanatory-illustrative approach, classical laboratory
work, and standard learning assignments.

The results obtained showed that the use of digital educational technologies
contributes to:

e raising the level of understanding of physical laws;

e developing skills in analyzing and modeling physical processes;

e forming engineering thinking;

e increasing student motivation to study physics;

e cstablishing a connection between fundamental physical knowledge and
professional tasks.

To assess the effectiveness of the developed methodology, the following
criteria were defined:

e Cognitive criterion — the level of mastery of physical concepts, laws, and
principles;

e Practice-activity criterion — the ability to apply physical knowledge in
solving engineering and technical problems;

e Motivational-professional criterion — students’ interest in studying physics
as the foundation of their future professional activity.

The results of the pedagogical experiment are presented in Table 1.

Table 1
Dynamics of change in the level of formation of physical and professionally
oriented knowledge among students

Before the experiment (high

After the experiment (high

Group level, %) level, %)
Control group 29.4 43.1
Experimental group 31.2 59.6
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An analysis of the results shows that in the experimental group, the number of
students with a high level of preparation increased by more than 1.5 times compared
with the initial indicators.

The data obtained confirm the effectiveness of the proposed methodology,
based on combining traditional fundamental physics instruction with modern digital
tools.

Of particular significance is the professional orientation of physics content in
the sections “Mechanics,” “Electrodynamics,” and “Molecular Physics and
Thermodynamics™: students were given problems tied to real technological
processes — the motion of liquids and gases, heat-exchange processes, and the
measurement of physical parameters of process equipment — which helped close
the gap between fundamental physics knowledge and the requirements of
engineering training.

SCIENTIFIC NOVELTY

The scientific novelty lies in developing and theoretically substantiating a
methodology for teaching physics to students of technical higher education
institutions, based on integrating digital educational technologies, elements of the
STEM approach, and professional orientation of the instructional content. Unlike
the traditional system, oriented predominantly toward mastering fundamental laws
and formulas, the proposed methodology develops students’ ability to apply
physical knowledge to engineering and technological problems.

Within the framework of the study, the following scientific results were
obtained:

e the pedagogical conditions for increasing the effectiveness of physics
teaching for students of technical specialties in a digital educational environment
have been identified;

e the necessity of the professional orientation of the content of physics
education, taking into account the specifics of training specialists in the chemical-
technological field, has been substantiated;

e a structure of instructional and methodological support has been developed,
including virtual laboratory work, computer modeling of physical processes, and
practice-oriented assignments;

e criteria and indicators for assessing the formation of students’ physical
knowledge and professional competencies have been identified,

e the effectiveness of applying the proposed methodology in
the educational process of a technical university has been experimentally
confirmed.
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The results obtained broaden scientific-methodological understanding of the
possibilities for improving the teaching of fundamental disciplines under the
conditions of the digital transformation of higher education.

PRACTICAL SIGNIFICANCE

The practical significance of the study is determined by the possibility of using
the developed methodology by physics instructors at technical universities in
organizing lectures, practical classes, and laboratory work.

The proposed instructional materials make it possible to:

e improve the quality of mastery of physical concepts and laws;

e cnsure a connection between fundamental physics training and students’
future professional activity;

e use modern digital teaching tools in the educational process;

e increase the effectiveness of students’ independent work;

e develop skills in analyzing, modeling, and solving engineering problems.

The developed approaches can be adapted for various technical fields of study,
including chemical technology, the oil-and-gas industry, power engineering,
mechanical engineering, and other engineering specialties.

Of particular practical value is the use of virtual experimentation. Under
conditions of limited access to modern laboratory equipment, digital models allow
students to investigate physical processes, vary system parameters, and analyze the
results obtained.

CONCLUSION

The study has shown that modernizing the physics-teaching process in
technical higher education institutions is an important direction for improving
engineering training quality. The use of digital educational technologies, virtual
laboratories, computer modeling, and professionally oriented content creates the
conditions for a deeper understanding of physical processes and the development of
students’ practical skills.

The pedagogical experiment confirmed that the proposed methodology raises
students’ level of physics training, develops engineering thinking, and forms the
ability to apply fundamental knowledge to professional problems. Thus, integrating
physics education with modern digital technologies and the demands of professional
activity is an effective direction for improving the training of future technical
specialists.

References:
1. Federal State Educational Standard of Higher Education. Requirements for the training of engineering
specialists.

2. UNESCO. Digital Learning and Transformation of Higher Education: Policy and Practice. — Paris: UNESCO
Publishing, 2022.

225 |



I SCIENTIA e Modern vision of implementing innovations in scientific studies

3.

10.

11.

12.

13.
14.

15.

16.
17.

18.
19.

20.

21.

22.
23.

24.
25.
26.
27.
28.

29.

Kudryavtsev V.A., Levina E.V. Digital Technologies in Higher Education: Theory and Practice of
Application. — Moscow: Yurayt, 2023.

Robert I.V. Theory and Methodology of the Informatization of Education. — Moscow: BINOM, 2020.
Andreev A.A. Distance Learning and the Digital Educational Environment of Higher Education. — Moscow:
Akademiya, 2021.

Khudayberdiyeva A.I. The Use of Innovative and Pedagogical Technologies in Higher Education // Proceedings
of the International Scientific Conference. — 2025.

Khudayberdiyeva A.I. Modern Approaches to Improving the Educational Process in Technical Universities //
Scientific Research in Education. — 2025.

UNESCO. AI and Education: Guidance for Policy-makers. — Paris: United Nations Educational, Scientific and
Cultural Organization, 2021. — 50 p.

OECD. Digital Education Outlook 2023: Towards an Effective Digital Education Ecosystem. — Paris: OECD
Publishing, 2023. — 250 p.

European Commission. Digital Education Action Plan 2021-2027: Resetting Education and Training for the
Digital Age. — Brussels: European Union, 2021.

Freeman S., Eddy S.L., McDonough M. et al. Active learning increases student performance in science,
engineering, and mathematics // Proceedings of the National Academy of Sciences. — 2014. —
Vol. 111(23). — P. 8410-8415.

Hake R.R. Interactive-engagement versus traditional methods: A six-thousand-student survey of mechanics test
data for introductory physics courses // American Journal of Physics. — 1998. — Vol. 66(1). — P. 64-74.
Mazur E. Peer Instruction: A User’s Manual. — New Jersey: Prentice Hall, 1997. — 253 p.

Wieman C. Improving How Universities Teach Science: Lessons from the Science Education Initiative. —
Cambridge: Harvard University Press, 2017.

Bransford J.D., Brown A.L., Cocking R.R. How People Learn: Brain, Mind, Experience, and School. —
Washington: National Academy Press, 2000.

Mayer R.E. Multimedia Learning. — 3rd Edition. — Cambridge: Cambridge University Press, 2021. — 328 p.
Jonassen D.H. Learning to Solve Problems: A Handbook for Designing Problem-Solving Learning
Environments. — New York: Routledge, 2011.

Bybee R.W. STEM Education: Now More Than Ever. — Arlington: NSTA Press, 2018.

Kelley T.R., Knowles J.G. A conceptual framework for integrated STEM education // International Journal of
STEM Education. — 2016. — Vol. 3. — Atrticle 11.

Kholiq A., Putri N.A. The effectiveness of digital learning media in physics education // Journal of Physics:
Conference Series. — 2021. — Vol. 1816.

Serway R.A., Jewett J.W. Physics for Scientists and Engineers. — 10th Edition. — Boston: Cengage Learning,
2018.

Halliday D., Resnick R., Walker J. Fundamentals of Physics. — 12th Edition. — Hoboken: Wiley, 2021.

Polat E.S. Modern Pedagogical and Information Technologies in the Education System. — Moscow:
Akademiya, 2020. — 368 p.

Bespal’ko V.P. Components of Pedagogical Technology. — Moscow: Pedagogika, 1989. — 192 p.

Selevko G.K. Modern Educational Technologies. — Moscow: Narodnoye Obrazovaniye, 2008.

Mirsamikova R. Modern Approaches to Improving the Educational Process in Technical Universities //
Scientific Research in Education. — 2025.

Decree of the President of the Republic of Uzbekistan No. PF-5847, “On the Concept for the Development of
the Higher Education System until 2030.” — Tashkent, 2019.

Resolutions of the President of the Republic of Uzbekistan “On Measures to Further Improve the System of
Education and Upbringing.” — Tashkent.

Ministry of Higher Education, Science and Innovations of the Republic of Uzbekistan. Methodological
Recommendations on the Introduction of Digital Technologies in Higher Education. — Tashkent, 2023.

| 226



August 7, 2026 e Marseille, French Republic I

Karapuzova Nataliia Dmitrievna
Candidate of Pedagogical Sciences, Professor,
Professor of the Department of Primary Education
Poltava V.G. Korolenko National Pedagogical University, Ukraine

Karapuzova Iryna Valeriivna
Candidate of Pedagogical Sciences, Associate Professor,
Associate Professor of the Department of Preschool Education
Poltava V.G. Korolenko National Pedagogical University, Ukraine

THE HIERARCHY OF PEDAGOGICAL FORMS OF
STEM EDUCATION IN ENSURING CONTINUITY
BETWEEN PRESCHOOL AND PRIMARY EDUCATION

The modern education system of Ukraine is undergoing profound
transformations driven by the consolidation of the competency-based approach, the
ideas of child-centeredness, the pedagogy of partnership, and the implementation of
the New Ukrainian School concept. Under these conditions, the problem of ensuring
continuity between preschool and primary education acquires particular relevance,
since a child's transition to school is one of the most important stages of their
personal, social, and cognitive development. Traditionally, continuity was
understood primarily as the alignment of curricular content and learning outcome
requirements. However, in the context of competency-based education, what comes
to the fore is not only the continuity of content but also the continuity of modes of
cognitive activity, interaction, and the acquisition of personal experience. From a
psychological and pedagogical perspective, continuity means preserving the
uninterrupted development of the personality, sustaining the natural logic of the
child's cognitive activity, and creating conditions for a gradual transition from the
leading activities of preschool age to new forms of learning activity in primary
school children — without an abrupt break in ways of understanding the world.

Ensuring such continuity is directly related to the psychological and
pedagogical characteristics of children aged 5—7 — a period spanning the completion
of older preschool childhood and the onset of early school age. It is during this
sensitive period that imagination, observational skills, curiosity, and the capacity for
experimentation and independent exploration of the surrounding world develop
intensively, laying the groundwork for a gradual transition from situational
cognitive activity to conscious, purposeful activity. The psychological and
pedagogical value of developing children's research and creative skills at this age
lies in the fact that they foster positive motivation for learning, critical thinking, and
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the ability to find solutions to problem situations. Research skills develop on the
basis of the child's natural cognitive activity, which drives them not only to see or
hear something new but also to touch, alter, and test it. Creative skills manifest
themselves in the variability of ideas, the combination of prior experience, and the
search for new ways of acting. The continuous development of both groups of skills
does not mean preserving unchanging forms of children's activity but rather their
consistent elaboration in line with the child's age-related capabilities, which requires
an adequate pedagogical form for organizing cognitive activity.

In our view, such a form is the STEM mini-research. The theoretical foundation
of this concept rests on the development of pedagogical ideas — from J. Dewey's
activity-based approach (the principle of “learning by doing”) and W. Kilpatrick's
project method to constructivist theories of education and the Reggio Emilia
pedagogical system (L. Malaguzzi), in which cognition is viewed as a holistic
process uniting observation, experimentation, communication, and reflection [1; 2;
3]. An analysis of the psychological and pedagogical literature shows that the
concepts of “trial”, “research”, “project”, and “STEM project” are often used
interchangeably, which complicates the definition of their didactic functions. Within
this study, a trial is regarded as the initial practical action aimed at testing a single
assumption; a set of interrelated trials united by a common problem constitutes a
STEM mini-research; and the integration of the results of several STEM mini-
research activities into a practical product constitutes a STEM mini-project.

A STEM mini-research is defined as a pedagogical form of organizing the
cognitive activity of children aged 5-7 that integrates interrelated trials into a
logically complete research cycle — from problem-posing and hypothesis
formulation to the analysis of results and the drawing of conclusions — thereby
fostering the development of research and creative skills and laying the foundation
for subsequent project-based activity. Unlike a single trial, which allows only a
specific assumption to be tested, a STEM mini-research entails a complete research
cycle, and it is precisely this integrity that determines its educational value. In
preschool education institutions, it forms basic ways of cognitive inquiry, while in
primary school these ways gradually become more complex, retaining a research
logic that is already familiar to the child and thus ensuring children's psychological
readiness for new forms of learning activity. At the same time, a STEM mini-
research is not the final form of organizing cognitive activity: its outcomes become
the basis for developing STEM mini-projects, within which children apply the
knowledge and research skills they have acquired to create a practical product or
solve a complex problem.
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Thus, ensuring continuity between preschool and primary education requires
not a mechanical alignment of educational programmes but a pedagogically
organized process of the child's continuous development, grounded in the
psychological and pedagogical regularities of development in children aged 5—7 and
implemented through a hierarchy of interrelated pedagogical forms: trial - STEM
mini-research — STEM mini-project. Prospects for further research are associated
with substantiating an original pedagogical technology for implementing STEM
mini-projects in the practice of preschool and primary education institutions and
with the experimental verification of its effectiveness.
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KpuBuyk Makapiii
3100yBa4 Ipyroro (MaricTepchbKoro) piBHsI BHILOT OCBITH,
I xypcy HHI npupoganyo-maTeMaTuyHUX,
MEINKO-010JIOTIYHUX HAYK Ta IHPOPMAIIITHUX TEXHOIOTIHI
Hixcuncoruii oeporcasnuit ynisepcumem imeni Muxonu Iozons, Yrpaina

BUXOBHUH NOTEHIIIAJI MATEMATHUKHA
AK HABYAJIBHOI'O ITIPEJIMETA

AKTyaslbHICTh MPOOJIEMU BHUXOBHOI CKJIaJ0BOi MAaT€MaTHYHHUX JHCUUILIIH
3yMOBJIeHa cTparteriunumu opieHTupamu Konneniii HoBoi ykpaiHChKOi mIKONIH, Y
K CHUCTEeMHHI MpolleC BUXOBAHHS, CIPSMOBaHUN Ha (OpPMYBaHHS I[IHHOCTEH
YVYHIB, 1110 BU3HAYEHO OJHIEI0 3 JIEB'ATHOX KIIOUOBHUX CKJIAJIOBUX MOJEIl HOBOI
mKoiau. 3akoH Ykpainu «lIpo ocBiTy» cepen NPUHIMIIB OCBITHBOI AiSUIBHOCTI
3aKPIIUIIOE €IHICTh HABYAHHSI, BUXOBAHHA Ta PO3BUTKY OCOOUCTOCTI, IO CTOCYETHCS
KOKHOTO HaBYAJILHOTO IIPEIMETA, 30KpeMa il maremaruku [4]. HasBHICTh Oaratbox
JOCJIIJI>)KEHb BUCHUX Ta MPAKTUKIB CBIIYUTS, III0 HEOOX1THOIO € Oe3mnepepBHa podboTa
BUKJIaJIa4iB HaJ BJIACHUM CaMOPO3BUTKOM, BJIOCKOHAJEHHSM T€AaroriyHoi
MaNCTEpPHOCTI Ta Ha IIbOMY HIATPYHTI OpraHi3allis BUXOBHOI pOOOTH 3 YUHSIMHU Ha
YPOKaXx 3 PI3HUX HABYAJIbHUX AUCIUIUIIH, Y TOMY YKCI i MaTemMaTtuku [6; 7].

MeTogoNIOrIYyHUM ~ TIAIPYHTSM  JJI  MPOEKTYBAHHS BUXOBHOI  (PYHKIII1
MaTeMaTHKH € aKCIOJIOTTUHUM MiJX1J 10 HABYAHHS, KOHIENTyaJlbHa OCHOBA SIKOTO
MOJIATAE Y CIOPSIMOBAHOCTI OCBITHBOTO MpPOILIECY HAa (POPMYBaHHS B YUHIB CHCTEMH
IIHHICHUX opieHTalii. [[. BacunbeBa Bu3HaYae akCiOJOTTYHHME MIAXiT SK OJUH 13
KITFOYOBUX MOPSIT 3 0COOUCTICHO 30P1EHTOBAHUM, KOMIIETEHTHICHUM 1 A1SUTbHICHUM.
Bona BHOKpeMITI0O€ OCHOBHI NIJITXW MOTO peasi3allii B HaBYaHHI MaTEMATHKH, CEPE]]
SKUX — PO3KPUTTSA aKCIOJOTIYHOTO TMOTEHI[lady IIKUIBHUX MIJIPYYHUKIB Ta
BKJIFOUEHHS I[IHHICHOTO KOMIIOHEHTAa 10 MOTHBaIli HaBYaJIbHO-ITI3HABAJIbHOI
JTAABHOCTI. JI0 TakuX HUISIXIB TaKOX HAJEXKHUTh CKIAlaHHA M pO3B’sI3yBaHHS
yUHSIMH 3a11a4, (padynu sSKUX MOB’s3aH1 13 3araJIbHOIIONCHKUMU, HAIlIOHATHLHUMH,
TPOMAASTHCHKUMH Ta OCOOMCTICHUMH I[IHHOCTSIMH, a TAKOK ()OPMYBaHHSI I[IHHICHUX
Opi€HTAIlld T Yac To3akjacHoi AisuibHOCTI [3]. Takuit miaxim gae 3Mory
MEePETBOPUTH 3MICT MATEMAaTUYHOI OCBITH 13 CyTO MPEIMETHOTO Ha OCOOMCTICHO
opientoBanuii. Tak, J[. BacunpeBa mnokazye, sK y NiApPYYHHKAX aireopu
peanizyeThcsi Hackpi3Ha JiiHis «I pomMaasiHChKa BIAMOBIAANBHICTEY. BoHa BHALIAE
TPH CITOCOOM BUKOPUCTAHHS BUXOBHOTO MOTEHITIATy: HAaBUAHHS PO MAaTEeMaTUKY K
YaCTUHY KYJBTYPH Ta KUTTS BIJJOMHUX YUYEHUX, HABYAHHS JIJII PO3BUTKY 0COOMCTOTO
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CTaBJICHHS W yMIHHS 3aCTOCOBYBAaTH 3HAHHS Yy MPAKTHUYHUX CHUTYAIlisfX, a TaKOXK
HaBYaHHS Yepe3 CIOKETHI 3aJ1adl COIiaJbHOTO 3MICTY, IPYIIOBYy poOOTYy 1 JHUCKYCIi.
Takuii xe MWAXiA MATPUMYIOTH, Ta ¥ IE MPOMOHYIOTh JOAATH A0 PO3TISTY
3aCTOCYBaHHs IrpoBUX (OPM HaBYAHHS, 1HII TOCTITHUKH [5; 9].

Bonu BuxomsaTe 3 TOro, 1m0 MPHUHIMI TyMaHi3alii Ta TyMaHiTapu3amii
MaTEeMaTHYHOI OCBITH, SKHH € KOHIICNITYaJdbHO CIOPITHEHUM, PO3KPUBAE
MaTeMaTUKy He JIMIIE SIK IHCTPYMEHTaJIbHE 3HAaHHSI, & M K HEeBIJIUIbHY CKJIaJ0BY
KYJIBTypH JIFOZICTBA. ['ymaHiTapu3ariis MaTEMATUYHO1 OCBITH, il
MDKAUCUUIITIHAPHANA KOHTEKCT Ta 1rpoBi (OpMH 3aCTOCYBaHHS CIPHUSIOTH
MOJIOJIAHHIO BY3bKO MPAKTUYHOIO PO3YMIHHS MpeAMeTa Ta 3a0e3redye yMOBH IS
(opMyBaHHS 0COOMCTICHUX, CBITOIVISAHUX 1 MOPAJIBHO-€TUYHUX PUC YUHIB.

Hocnigauku 1. binan Tta A. bimomn 3a3HadaroTh, 110 HaBYaHHS MaTEMaTHKH
3aBXK]IM TOB’s13aHe 3 (POpMYBaHHSM 1 TIEpelaueto MIHHOCTEH. Y4H1 3aCBOIOIOTh HE
JUIIEe TPEIMETHUN 3MICT, a i MEeBHY CHCTEMY CTaBJICHb 1 IEPEKOHAaHb Yepe3 cam
cnoci0 BUKJIaAaHHS npeameTa. ToMy BUXOBHA (PYHKIISI MAaTEMATUKHU PEalli3y€eThCs
K Oe3nocepeaHbo (Yepe3 3MICT HABUAJIIBHOTO MaTepiaiy), Tak 1 OMOCEePeIKOBAHO
(depe3 cTuib HaBYAIBHOI B3aemoyii) [2; 11].

VYueni H. Jlocea, B. [TIy3uproB ta T. Cia mponoHYIOTh PO3PI3HATH B MPOIECi
HaBUYaHHSI 3arajbHOOCBITHI LIIHHOCTI, MPUTaMaHHI OCBITI 3arajom, I[IHHOCTI caMoi
MaTeMaTUKU SIK HayKd (TOYHICTh, PalllOHAIBHICTh, 00 €KTUBHICTh, MPUKIATHUN
xapaktep). OKpiM 1IbOTO, BOHU BWAUIAIOTH LIHHOCTI MaTe€MaTWU4yHOI OCBITH, IO
BUHUKAIOTh SIK MDKIPEAMETHI 3B’S3KM, Ha TMEPETHHI NPEIMETHOTO 3MICTY W
negaroriyHoi B3aemoii. lle € HeoOXiaHO YMOBOIO IIIJIECHPSIMOBAHOTO, a HE
BHITaJIKOBOTO BUXOBHOTO BIUIMBY YPOKIB MareMatuku [12; 13].

Baromum 3aco60om pearizallii BHXOBHOTO 3MICTy BUCTYIAIOTh CIOXKETHI1 3a]1aul.
JI. MockoBuyk Ta O. JloBranp NpoOMOHYIOTH TOTOBHUTH TPATUIINHY CTPYKTYypPY
pO3B'sI3yBaHHS CIOKETHOI 3aJadi JBOMAa JOJATKOBHUMH €TallaMH — BCTYITHUM
(emolliitHe HaJaITyBaHHS, TICUXOJIOTIYHA MIATOTOBKA O CHPUNHATTS BUXOBHOIO
CMUCITy 3a7a4l) 1 3aKII0YHUM (YCBIIOMJICHHS! YUYHEM I[IHHICHOTO 3HAUEHHS CIOXKETY
3aJ1a4i, OBOJIOJ{IHHS 3aTJIbHOIIOICBKUMU i HAITIOHATBHUMHU I[IHHOCTSIMU ). ABTOPKHU
JOBOSATh JOILIBHICTh CHCTEMaru3alli 3ajad 3a HampsMaMud (popMyBaHHS
I[IHHICHOTO CTaBJIEHHS OCOOMCTOCTI — JI0 CYCHUIbCTBA U JEp>KaBH, JI0 1CTOPUKO-
KyJBTYPHOT CIAIINHM, 10 CiM'i, 10 cebe, 10 MpUpOoIH, 10 Tparll Ta J0 MUCTEITBA
[8].

3ayBaXMMO, III0 OCHOBOKO JUJISI TMPOEKTYBAaHHS 3MICTOBOIO KOMIIOHEHTA
OararbOX BUCHHMX € JOCHIDKeHHs akajeMmika [. bexa, siki aHami3yloTh MNpolEcH
CTaHOBJICHHS] OCOOMCTICHUX LIIHHOCTEH. YUeHul aHai3ye MCUX0JIOT14HI MEXaHI13MH
CBIJOMOCTI ¥ CaMOCBIJJOMOCTI, IO BIUIMBalOTh Ha PO3BUTOK OCOOHMCTICHHUX
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IIHHOCTEW IIKOJsApa, 1 BU3HAYA€ TUMU pedieKcii — pPeryasTUBHY, BH3HAuYaJIbHY,
CHUHTE3yBaJIbHY Ta CTBOPIOBaJIBHY [1]. 3MICT HAaBYAJILHOTO MaTepialy 3 MaTeMaTUKU
Ha0yBa€ BMXOBHOI CHJIM JIMIIE TOJI, KOJU BiH aKTHUBI3y€ OIHUCAHI MEXaHI3MH
OCOOUCTICHOI peduiekcii yuHs.

EdexTuBHICTH HiIECTIPIMOBAHOTO MTPOEKTYBAHHSI BUXOBHOTO 3MICTY HaBUaHHS
3aCB1IUYIOTh 17§ eMIipuyHi  JaHi 3apyOKHMX  JOCIIKEHb. v
KBa3leKCIIepUMEHTaJIbHOMY  JochipkeHHi FO. Axana Oyno  3adikcoBaHO
CTaTUCTUYHO 3HAUyIllle 3pPOCTaHHS pPIBHSI MOPAIbHOI 3pUIOCTI Ta 3aCBOEHHS
3araJIbHOJIIOJCHKUX IIIHHOCTEH Y CTY/ICHTIB, K1 MPONIIUIA CHEIIaIbHO PO3pOOIIEeHY
nporpaMmy I[iHHICHOTO BHUXOBaHHS. lle TiABUINEHHS BUSBWIOCA CYTTEBUM
MOPIBHSHO 3 KOHTPOJIBHOIO TPYTIOL0, [0 TAKO1 MporpamMu He mpoxoauia. JlociiTHuk
HAToJIONIy€E, MO0 €(QEKTUBHICTh TAKOTO BIUIUBY 3a0€3MeuyeThCs CHCTEMHUM
XapakTepoM 3MICTOBOTO HAIMOBHEHHS HABUAJIBHOI AUCHUIUIIHU. BomHowyac BiH
NIJKPECToe, MO (parMEHTApHUN YW CTUXIMHUN MIOX1A HE A€ HAJIEKHUX
pesynbrarie  [10]. Ile mgoBOAUTH MPaBOMIPHICTH CHCTEMHOIO IIIXOAy MO
MIPOEKTYBAHHS BUXOBHOTO KOMIIOHEHTA 3MICTY i MaTeMaTUYHUX JUCITUILTIH.

VY3aranbHEeHHS PO3MISIHYTHUX KOHIEMIINA MOKa3ye, M0 MOCUJICHHS BUXOBHOI
CKJIaJIOBOI MaTeMaTUYHUX JUCIUILIIH MOKIIUBE JIUIIIE 32 YMOBU MOETHAHHS KITHKOX
METOAOJIOTIYHUX 3acaj. PI;[@TLC;I PO aKCIOJOTIYHUM MiAXiJA, TyMaHITapu3alliio
MaTeMaTu4HOi OCBITH, 1i MDKIWCLUMIUIIHADHUM 3MICT, reiMidikamiio Ta
[IJIECTIPSIMOBAHE CTBOPEHHS THUIIOJIOTII HABUAJIbHUX LIHHOCTEH. J[OMOBHIOIOTH iX
KOHKPETHI 3MICTOBI MEXaHI3MHU: pyOpHUKallisl MiJIPYyYHUKIB, CIOKETHI 3ajadl 3
I[IHHICHUM 3MICTOM, BUKOPHUCTAHHS HACKPI3HUX JIIHIN KITFOUOBUX KOMIIETEHTHOCTEMN
1 6iorpadiyHuil MaTepial Ipo BYCHUX-MATEMATHKIB.

[lepcrieKTUBHUM HampsIMOM  MOAAQIBINNX JOCIIIKeHb € audepeHIiaris
3MICTOBOTO KOMIIOHEHTA BUXOBAHHSI BIJIMOBIAHO /10 BIKOBUX OCOOJMBOCTEHN yUHIB 1
crenudiKu OKpEMUX MaTEMaTUYHUX JUCUUILIIH: anreOpu, TeoMeTpii, CTepeoMeTpii,
MOYATKIB aHA3Yy.

Cuoucox BUKOPHUCTAHHUX TIKEpeJI:

1.  bex LJI. Ocobucticth Ha NUIIXy A0 AYXOBHUX IiHHOCTEeH : moHorpadis. / [.JI. bex. — KuiB — UepHiBmi :
«bykpex», 2018. — 320 c.

2. biman LB., Jloceea H.M. EcTternunmii KOHTEKCT EKOJOTiYHMX 3amad y Maremarumi. [I’sta mikHapomHa
KOH(pEpEeHIIisl MOJIOINX YIeHUX: XapKiBChbKui npupogandwid popym (19-20 Tpasusa 2022 p., M. XapkiB): 30ipHAK
te3. XapkiB: XHITY imeni I.C. CxoBopoau, 2022. C. 202-204.

3. Bacuibesa Jl. B. Metomonorivyni 3acaau peanizaiii akC10JIOTI9HOTO IMiIX0AY O HABYaHHS MATEMAaTUKH B IIKOJI.
AxcionoriyHui MOTEHITial HIKUTBHOTO Kypcy MaTeMaTuKu : CaiT. URL:
https://mathaxiology.wordpress.com/2016/08/2 1/mMeTononoriuni-3acaau-peanizamii-axc/

4.  3akon Ykpainu «IIpo ocity» Bix 05.09.2017 Ne 2145-VIII (31 3minamu) // O¢iniiiauii Be6-nopran BepxoHoi
Pann Ykpainu. URL: https://zakon.rada.gov.ua/laws/show/2145-19

5. Kopnina ITackyans Po3ze, Jlocesa H. M. Pekpeariifina MareMaTika y IMiJrOTOBIII BYMTENS MOYATKOBOI IITKOJH:
JOCBif (hakynpTeTy OCBITH yHiBepcureTy bapcemonm // Haykosi 3ammcku. Cepist «Ilcuxomoro-mnenaroriasi
Haykm», H/IY im.Muxonu T'oroms, 2022, Ne 3. C.93-100.

| 232


https://mathaxiology.wordpress.com/2016/08/21/методологічні-засади-реалізації-акс/
https://zakon.rada.gov.ua/laws/show/2145-19

August 7, 2026 e Marseille, French Republic I

10.

11.

12.

13.

Jlocesa H. M. Ilemaroriyna koMmeTeHTHICTh BHKiIamada // Didactics of mathematics: Problems and
Investigations, 2006. P. 209-213.

Jlocera, H., CrpenbHikoB, B. PO3BUTOK TOTOBHOCTI MEAaroriyHMX MpaliBHUKIB J0 CAMOBIOCKOHAICHHS Ha
OCHOBI KOPOTKOTEPMiHOBUX KypCiB-TpeHiHTiB // IMimx cydacHoro nenarora, 2020, Nel (190), 49-53.
MockoBuyk JI., Josrans O. IligroroBka MaifOyTHIX yYHTENiB MOYaTKOBUX KJIACiB O BHXOBAHHS MOJOIIINX
HIKOJIAPIB HA YpOL MaTreMaTHKH 3aco0aMu 3MICTy CHOKETHHX 3aiad 3a migpydnukom H. II. Jlucroman.
[Nenaroriyni Hayku: Teopis, icropis, iHHOBauwiitHi TexHomorii. 2021. Ne 3 (107). C. 187-199. URL:
https://pedscience.sspu.edu.ua/wp-content/uploads/2021/11/20.pdf

[TysuproB B. €., JloceBa H. M. JlocBin 3acTocyBaHHS irpOBHX TEXHOJIOTIH MpPHW BUBYEHHI MaTeMaTHIHHUX
mucuututin // TeHnenmii 3a0e3nedeHHS SIKOCTI OCBiTH: Marepiani MIiKHApOOHOI HAyKOBO-TIPAKTHYHOT
xoH(epeHmil Jxinpo: MikHapoxHUH rymMaHiTapHUNA HOCTiTHIIBKHH TieHTp, 2021. C. 87- 88.

Akan Y. An Analysis of the Impact of the Values Education Class over the University Students'
Levels of Acquisition of Moral Maturity and Human Values. International Journal of
Psychology and Educational Studies. 2021. Vol. 8, No. 2. P. 38-50. DOI: 10.52380/ijpes.2021.8.2.294. URL:
https://ijpes.com/index.php/ijpes/article/view/294

Bishop A. J. Mathematics Teaching and Values Education — An Intersection in Need of Research. Critical Issues
in Mathematics Education / ed. by P. Clarkson, N. Presmeg. Boston, MA : Springer, 2008. P. 231-238. DOI:
10.1007/978-0-387-09673-5_16. URL:
https://www.researchgate.net/publication/226231596 Mathematics Teaching and Values Education -
_An_Intersection_in Need of Research

Losyeva N.MikaucuururiHapHAH KOHTEKCT MateMaTiHaHoi ocBith / Losyeva Nataliya , Puzyrov Volodymyr //
The 9th International scientific and practical conference —Modern problems of science, education and societyl
(November 6-8, 2023) SPC —Sci-conf.com.ual, Kyiv, Ukraine. - 2023.-C.529-535.

Seah W. T. Valuing Values in Mathematics Education. Critical Issues in Mathematics Education / ed. by P.
Clarkson, N. Presmeg. Boston, MA : Springer, 2008. P. 239-253. DOI: 10.1007/978-0-387-09673-5 17. URL:
https://www.researchgate.net/publication/226218899 Valuing Values_in Mathematics Education

233 |


https://pedscience.sspu.edu.ua/wp-content/uploads/2021/11/20.pdf
https://ijpes.com/index.php/ijpes/article/view/294
https://www.researchgate.net/publication/226231596_Mathematics_Teaching_and_Values_Education_-_An_Intersection_in_Need_of_Research
https://www.researchgate.net/publication/226231596_Mathematics_Teaching_and_Values_Education_-_An_Intersection_in_Need_of_Research
https://www.researchgate.net/publication/226218899_Valuing_Values_in_Mathematics_Education

I SCIENTIA e Modern vision of implementing innovations in scientific studies

Bosommna Agina OQJiekcanapiBHa
3100yBavKa BUIIOI OCBITH
Xepcorncwkutl OepoicasHull yHieepcumem, Yxpaina

HaykoBuii kepiBHuk: Jlenncenko Beponika B'siuecsiaBiBHa
KaHJIUJAT MeJaroriyHuX HayK,
JIOTICHT Kadeapu neaaroriky Ta MCUXoJIoT1i IOMIKIILHOT Ta TOYaTKOBOI OCBITH
Xepconcokutl depoicagnuii yHisepcumem, Ykpaina

OCOBJIMBOCTI HIAI'OTOBKHU KJIACHOI'O
KEPIBHUKA IO BUXOBHOI POBOTH
B YMOBAX BOEHHOI'O CTAHY

B manuit yac oprasxizaiis JisJIbHOCTI KJACHOTO KEPIBHUKA € HAMBAXKJIUBIIIIOO
JAHKOI0 y BHMXOBHIM CHUCTEMI HABYAJIBHOI'O 3aKjajy Ta OCHOBHUM MEXaHI3MOM
peanizaii 1HAUBIAYaTLHOTO M1IX0/y /10 BUXOBAHIIIB. 3yMOBJICHa BOHA CY4YaCHUMU
3aBJIaHHSMHU, SIKI CTaBJIATH Mepe] HaBYAIbHUM 3aKJIaJIOM CBITOBE CIIIBTOBapUCTBO,
JiepkaBa Ta OaThKU — MAKCUMAJbHUM PO3BUTOK KOXKHOI AUTHHH, 30€pexeHHs 1l
HEMOBTOPHOCTI, PO3KPUTTS TaJTaHTIB Ta CTBOPEHHS YMOB [UJIsl HAJIEKHOTO
JIYXOBHOTO, IHTENEKTyalbHOTO 1 (PI3UYHOTO PO3BUTKY, OCOOJIMBO B YyMOBax
BOEHHOT'O CTaHy.

CrpaBxHili KJaCHUM KEPIBHUK, SKAWA BOJIOAIE TEXHOJOTIEH  CBOEI
TUSTBHOCTI, — MYyJApPUNA BHUXOBATENb, KU yMi€ Oa4yUTH B KOXKHOMY CBOEMY
BUXOBAHIEBl HEMOBTOPHY Ta YHIKAJIbHY OCOOHUCTICTH; SIKUW TJIMOOKO BUBYAE
KOKHOTO yUHS 3 YpaxXyBaHHIM MEJaroriqHol JiarHOCTUKH, TApMOHI3y€ B3aEMHUHH 3
HUM, BPaXOBY€ IHTEPECH, 3/110HOCTI, MOOAKAHHS JIITEH, a TAKOXK B3aEMOJIIE 3 IXHIMU
oatpkamu [1, c. 16].

Po6oTta kimacHOTO KepiBHHKa — II€ HUIECIPSMOBaHA, CHCTEMHA, CIIJITAaHOBaHA
JUSTBHICTD, siKa OyJyeTbcs 3 YypaxyBaHHSM TMpPOrpaMH BUXOBAHHS BCHOTO
OCBITHBOTO 3aKJIay, aHATI3y MOMEPEAHBOI AISTHHOCTI, TO3UTUBHUX 1 HETAaTUBHUX
TEHJEHIIA CYCIUIBHOTO HUTTS, 3 YpaxXyBaHHSIM OCOOHMCTICHO OpPIEHTOBAHOI'O
MiAXOAy Ta aKTyallbHUX 3aBAaHb, IO CTOSTH MEpei MEJaroridyHuM KOJEKTHBOM
IIKOJIM ¥ CUTYAIli€l0 y KJIIACHOMY KOJICKTHBI B yMOBaX BOEHHOTO cTaHy. llemaror
TaKoX Oepe /10 yBarv piBeHb BUXOBAHOCTI YUHIB, COLlIaJbHI Ta MaTepilajbHl YMOBU
iXHBOTO XKUTTS, CrenudiKy CiIMEHHUX OOCTaBHH, TICUXOJOTIYHUN CTaH JITEH Ta
HACJIIKA BOEHHUX TOIH.

AKTyalbHICTh BUBUEHHS I[I€] TEMHU MOB’sI3aHa 13 CYKYIHICTIO PI3HOMAHITHUX 1
CKJIQIHUX MUTaHb TisSUTHHOCTI KIIACHOTO KePIBHUKA B YMOBaX BOEHHOTO CTaHy, TOMY
il po3risa € oco0nMMBO BaxMBUM. BoHa nomomarae po3KpUTH IIHPOKY KapTUHY
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HAayKOBOTO OaueHHS BHXOBHOTO TPOIECY Ta BHIUIUTH Cy4YacHI MIAXOAW [0
oprasizaifii BUXOBHOI po0OOTH, 10 (hopMyBamucs MPOTIroM OaraTboX pPOKIB, a
TaKOX YSBUTH TNpodeciiiHnii o0pa3 KIACHOTO KEpIBHHMKA, 3/1aTHOTO €(EKTUBHO
IpalfoBaTh B KPU30BUX YMOBaX.

Knacauii kepiBHMK — mnemaror-podecioHan, SKuM 37iicHIoe  (QyHKIIT
opraHizaropa AMTSYOTO XUTTS Yy HIKIJILHOMY CEpEIOBHUII, 1 caMe TOMY Ba)JIMBO
PO3KPHUTH 3HAUEHHS MPAaBUIBHO OPraHi30BaHOI MISIBLHOCTI KJIACHOTO KEPIBHHUKA Y
Cy4acHil IIKOJIi, 0COOJIMBO B yMOBaX BOEHHOTO CTaHy [6, c. 92].

3MiICT JiSUTBHOCTI KJIACHOTO KEpiBHUKA BHU3HAUAETHCS MOTO (YHKINSIMH, SKI
MOYKHa PO3IMOIIINTH Ha Taki piBHI [2, c. 48-51]:

I. IinboBi ¢pyHkIii. lo HUX HaNEXKaTh MMEIAroriyHi Ta COIlaAIbHO-TYMaHITapHI
¢dbyHKIIi, cOpsiMOBaHI Ha CTBOPEHHS YMOB JUIS COINIAJIbHOTO PO3BUTKY YUHIB,
OpIEHTOBAaHI Ha JIONMOMOTY JUTHHI SIK y BHUPIMIEHHI 1i aKTyaJIbHUX OCOOMCTICHUX
npobieM, Tak 1 y MIATOTOBII JO CaMOCTIHHOTO HUTTS B YMOBax CY4YacCHUX
CYCHIJIbHUX BUKJIUKIB.

II. ComuianbHO-NICUXOJIOTIYHI ~ (QPYHKIII — OpraHi3aTopcbka; (PyHKIs
3TypTyBaHHs KOJEKTHBY, CTBOPEHHS OE3MEYHOTO MCUXOJOTIYHOTO CEpEeAOBHIIA Ta
MIATPUMKH €MOIIIHOTO CTaHy YUHIB.

III. Opranizamiss Ta ynpaBIiHHS MJISUTBHICTIO — JIarHOCTUYHA (PYHKITIS
(kacHUM KEpIBHUK BU3HAYA€ BUXIAHUM PIBEHb 1 MOCTIHHO BIICTEXKYE 3MIHH Yy
BUXOBAaHOCTI YYHIB; I (QYHKIS CHOpsSMOBaHA Ha aHamI3 Ta JOCIIKESHHS
0COOUCTOCTI U 1HIUBIAYAJIIBHUX OCOOJMBOCTEH NUTHHU, HAa BUSBJICHHS MPUYUH
Hee(DEeKTUBHOCTI pe3yJIbTaTIB Ta A€ MOKIIMBICTh OXapaKTepU3yBaTH MeJaroriyHui
MpoIiec y ijioMy); GyHKIS IenoKIaAaHHs; PYHKIIT KOHTPOJIIO Ta KOPEKIIii.

Peanizyrouu cBoi (yHKIII1, KIIAaCHUI KEPIBHUK 3/11HCHIOE BHO1p (hopM poOOTH 3
JITBMHU, SIK1 PI3HATHCS: 1) 32 BUJIaMu A1sUTbHOCTI — HaBYaJibHA, TPY/10BA, CIOPTUBHA,
MUCTEIbKA; 2) 3a CIOCOOOM BIUTMBY Iearora — 6e3mocepe/iHi Ta Ornocepe1KoBaHi.
Y cBowo wuepry, 3a YacoMm TMpoBeAeHHS (opMu poOOTH TOAUISIOTHCS Ha:
KOPOTKOYAcHI1 (BiJ KUIBKOX XBUJIMH JI0 KUIBKOX TOJWH); TpUBai (BiJ KIJIbKOX JTHIB
70 KUIBKOX TWXKHIB); TpaJULiiHI (pEeryJisipHO MOBTOPIOBaHI). 3a KUIbKICTIO
y4acHMKIB ()OpMH OpraHizailii JisJIbHOCTI KJIACHOTO KEPIBHUKA MOAUISAIOTHCS HA:
1HIUBITyallbHI; TPyNoBi; Macosi [1, c. 39].

Meroauka opraizaiiii JisJIBHOCTI KJIAaCHOTO KEpIBHHKA 3aJICKUTh BiJ HOTO
IIMOOKOrO0 TPOHUKHEHHS Yy BHYTPIIIHIA CBIT [JiTEH, BiA PO3YMIHHS IXHIX
MepeXKMUBaHb 1 MOTUBIB TOBEAIHKHA. BUBUNTH, YNM JKHBE MITKOJISAP, sIKI HOTO IHTEpECH
Ta CXWJBHOCTI, OCOOJMBOCTI BOJII Ta PUCH XapakTepy — O3HA4Ya€ 3HAUTH
OpaBUWIBHUHI LUISIX JO HOro ceplis, BUKOPUCTOBYBATH HAaWOLIbII JOLIbHI METOAU
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MEIaroriyHoro BIUIMBY, OCOOJIMBO B YMOBaX BO€HHOTO CTaHy, KOJH JITH
NOTPeOYyIOTh TMIABUIIEHOT TICUXOJIOTIYHOI MIATPUMKH Ta EMOIIHHOT CTaOLTBHOCTI.

Buninsiote Tpu OCHOBHI BHXOBHI (PyHKIIi KJacHOi TOAMHHU: OCBITHIO,
OpIEHTYBAJIbHY Ta CIPSIMOBYIOUY.

OTXe, OpPraHi3oBYIOYM I[IHHICHO OpPIEHTOBaHY Ta CIPSMOBYIOUY AiSUIbHICTb
HIKOJISIPIB 3a AOMOMOTOIO KJIACHOT FOJIMHHU, MEeIaror CIpuse nepenadi Ta po3BUTKY
B YYHIB COIIQJIbHO I[IHHICHUX CTaBJIEHb, SIKI € OCHOBHOIO METOIO IIi€l (hopmu
BHUXOBHOI pOOOTH, 0OCOOJIMBO B YMOBaX Cy4YaCHUX CYCIUIbHUX BUKJIHKIB.

[TizroroBka KJIacHOI TOAMHM € HE MEHII BAXXJIMBMM eTanoM. HeoOXximHo
peTenbHO MPOAYMYBATH 3MICT, YITKY CTPYKTYpY, MIATOTYBaTH poOOYMil MaTepial
Ta BIANOBIAHY aTMocepy. B yMoBax BOEHHOroO CTaHy OCOOJIMBOIO 3HAUEHHS
HaOyBa€ IMIJTOTOBKA KJIACHOTO KEpIBHHKA JI0 MPOBEJCHHS BUXOBHUX 3aXOJIiB,
CIPSIMOBAHUX HA MIATPUMKY MCHUXOJIOTTYHOTO OJIArOmoydusi y4HiB, (POpMYBaHHS
NaTPIOTUYHUX IIIHHOCTEH, B3aEMOIIAITPUMKH Ta 0€3MeUHO01 MOBEAIHKY [6, ¢. 152].

B yMoBax BOEHHOTO CTaHy 3MICT KJIACHUX TOJIMH IS YYHIB MOYaTKOBOT IITKOJIN
MOBUHEH BI/IMOBIIATH AKTyaJIbHUM IOTpeOam AiTel Ta CpUusATH (POPMYBaHHIO B HUX
BIIUYTTs O€3IEKHU, CTIMKOCTI M colianbHOI BIAMOBIAAIbHOCTI. OCOOJUBY yBary
JOIIILHO TPUIIATH TeMaM, IIOB’S3aHUM 13 TICMXOJIOTIYHOK IMATPUMKOIO,
PO3BUTKOM HABHUYOK CaMOPETYJIAIi Ta MOJO0JIAHHSIM TPUBOXKHOCTI. Hampukmnan,
MOXXYTb TPOBOJUTHCA KJIACHI TOJAMHM Ha TeMH: «SK ymopaTucs 31 CTpaxom i
XBUJTIOBaHHAMY, «Moi eMoIlli Ta crocoOu iX BUpaXeHH», «/Ipy31 MiaATpUMYIOTh
OJTHE OJTHOTOY.

BaxxnuBuM HampssMOM BUXOBHOI poOOTH € (hOopMyBaHHS HaBUYOK O€3MEeUHO1
NOBEAIHKU B HAI3BUYANHUX CUTyallIdX. Y 3B 43Ky 3 LIUM aKTyaJIbHUMH € Oeciu Ta
MPaKTUYHI 3aHATTS Ha TeMu: «lIpaBuia moBEAIHKM TiJ] Yac MOBITPSIHOI TPUBOTHY,
«be3neununii MuIsIX A0 MIKOJIU 1 1o0MYy», « MiHHa Oe3reka Jis nitei». Taki 3axoau
CIPUSIIOTH 3aCBOEHHIO YUYHSIMU HEOOX1IHUX 3HAHb 1 BUPOOJICHHIO aJITOPUTMIB TN y
HEOE3MEeUHNX CUTYaIlisX.

He MeHm 3Ha4ynmmuM € MaTpiOTHYHE BUXOBAaHHS MOJIOAIIMX INKOJAPIB. Y
MpoIiecl KJIIACHUX TOJWH JOLUIBHO 00roBoproBatu TeMu «Mos Ykpainay, «Iepoi,
K1 3aXUIIAI0Th HAUly JEp:KaBy», «CIHICTh 1 B3a€MOAONOMOTa YKPAIHIIB». 3MICT
TaKuX 3aHATh Ma€ BIAMOBIJATH BIKOBUM OCOOJMBOCTSM JiTeld Ta (opmyBaTh
MOYyTTs JTF000BI 10 baThKiBIIMHM, TOBATy 710 3aXMCHUKIB YKpaiHU 1 YCBIIOMJICHHS
BJIACHOT HAJICKHOCTI 10 YKPATHCHKOTO HAPOTy.

Kpim TOro, BaxkJiMBOro 3HaueHHs HAOYBalOTh TEMU, CIIPSIMOBaHI HA PO3BUTOK
T00pPO3UWIMBOCTI, TOJIEPAHTHOCTI Ta B3AEMOMIATPUMKHN B YUYHIBCBKOMY KOJIEKTHBI.
JIOLIBHUM € TPOBEACHHS KJIACHUX T'OAWH Ha TeMu «JloOpi cripaBu 00’ €IHYIOTHY,
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«Sx momomortu TOMy, XTO MOTpeOye MIATPUMKH», «MH pi3HI — MU PIBHI».
Peanizariis Takux BHUXOBHHMX 3aXOJIB CIPHUSE 3TYPTYBAHHIO KJacy, CTBOPEHHIO
MO3UTUBHOTO TICUXOJIOTTYHOTO KIIIMATy Ta PO3BUTKY COL1aIbHIUX KOMIIETEHTHOCTEH
MOJIOIINX IIKOJISIPIB.

Meroauka oprasizaiii KJIacHOI TOJAMHHM CKIIAJIA€ThCA 13 TPbOX OCHOBHHUX
HaIpsIMiB: BU3HAYCHHS 3MICTY KJIACHOI TOJWHHU, OpraHizairiiiHe oQopMIICHHS,
MJIaHyBaHHS cepii KimacHuX roauH. OpraHizalis KJIacHOT TOAMHN Ma€ MOYMHATHCS 3
MICUXOJIOTIYHOT MIATOTOBKM y4YHIB. TakoXX BaXJIMBY YacTHHY 3arajbHOl
oprasizaifiiiHoi poOOTH CTaHOBUTH MIATOTOBKA NPUMILICHHS Ta CTBOPEHHS
0e3MevYHoro i KOM(OPTHOTO OCBITHBLOTO CEPEOBHIIIA.

CTpykTypa KJIacHOI TOJAMHHM CKIAJA€ThCA 13 TPHOX YACTHUH: BCTYITHOI,
OCHOBHOI, 3aKJIF04HO1 [3, ¢. 93]. [Ipu3HayeHHs BCTYMHOI YaCTUHU — MOOLTI3aIlis
yBard y4HiB, IpU3HAYEHHS OCHOBHOT YaCTWHU — BU3HAYEHHS BUXOBHOTO 3aB/IaHHS
KJIacHOi roauHu. [Ipu3HayeHHs 3aKII0YHOT YaCTUHU — MIAOUTTS MIJACYMKIB Ta
cdbopMyBaHHsI BIJIIOBIIHUX BUCHOBKIB.

be3ymoBHO, yci TeMH Ta 3MICT KJIACHOI T'OJIMHU KJIACHUW KEPIBHUK BU3HAUa€
JIUIIE TOJIl, KOJIM 3HAE MOPAJIbHI YSBJICHHS, TIOTJISAM, THTEPECH Ta OaKaHHS y4YHIB.
[lepma knacHa roguHa Mae 3alliKaBUTH, BPa3UTH Ta BUKJIMKATH A0Bipy. Ilegaror
MOKE OpPIEHTYBATUCS HE JIMILIE HA MpOrpamy, a i Ha Te, 1110 € JUIsl HbOro 0COOJIMBO
OJIU3BKUM 1 BAKJIMBUM, BPAXOBYIOUM MOTpeOU IIT€H Ta OCOOJMBOCTI Cy4aCHUX
YMOB JKHUTTS.

Otxe, epexkTHBHA OpraHizailis BHXOBHOI POOOTH KJIACHOTO KEpIBHUKA B
YMOBaxX BOEHHOTO CTaHy MOTpeOye BHCOKOro piBHSA MNpo(eciiiHOi MIATOTOBKH,
MearoriyHoi  MaCTEPHOCTI, TMCUXOJOTIYHOI CTIMKOCTI Ta BMIHHS IIBUAKO
pearyBaTtd Ha cy4acHi BUKJIMKHA. Came BiJ TOTOBHOCTI KJIACHOTO KEpIBHHKA 0
oprasizailii BUXOBHOTO IIPOIIECY 3aJICKUTh CTBOPEHHS OE3MEYHOTO OCBITHHOTO
cepenoBuina, GOpMyBaHHS MOPAJbHUX I[IHHOCTEH, MiITPUMKA €MOIIIHHOTO CTaHy
Y4YHIB Ta 3rypTyBaHHS KJIACHOTO KOJEKTUBY. TOMY IMiJIrOTOBKA KJIACHOTO KEPIBHUKA
70 BUXOBHOi pPOOOTH B yMOBaX BOEHHOTO CTaHy € BaKIIMBOIO OpraHi3alliitHO-
MEeJaroriyHol0  YMOBOK €(EKTUBHOTO PO3BUTKY OCOOMCTOCTI IIKOJISIpa Ta
3a0€e3Ne4eHHs YCIIIHOTO (DYHKIIIOHYBAaHHS CYy4acHOTO 3aKJIay OCBITH.
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SECTION 21.
MEDICAL SCIENCES AND PUBLIC HEALTH

Ataeva Farzona Nuriddinovna
candidate of medical sciences Associate Professor
Samarkand State Medical University, Uzbekistan

ANALYSIS OF MODERN STRATEGIES
FOR POSTOPERATIVE RECOVERY
OF WOMEN AFTER CAESARY CUTTING

Research objective: To analyze the effectiveness and safety of modern
strategies for the postoperative recovery of women after cesarean section and to
substantiate an optimized comprehensive approach to rehabilitation.

Research materials and methods: Analysis of 285 patients who underwent
cesarean section showed the following results when applying various approaches to
recovery:

Group 1 (Traditional approach, n=95): Average hospitalization duration was
5.8£1.2 days. The time for complete restoration of gastrointestinal tract function (the
first independent bowel movement) occurred on the 4,2+0,9th day of the
postoperative period. The severity of postoperative pain on the VASH scale was
7.1£1.3 points in the first 24 hours. Complications developed in 18 patients (18.9%):
adhesive process (7 cases, 7.4%), deep vein thrombosis (3 cases, 3.2%), acute
intestinal obstruction (2 cases, 2.1%), superficial surgical infection (4 cases, 4.2%),
and respiratory complications (2 cases, 2.1%).

Group 2 (ERAS protocol with early mobilization, multimodal analgesia,
n=95): The average duration of hospitalization decreased to 3.1+0.8 days (p<0.001).
Restoration of gastrointestinal tract function occurred on day 2.5+0.7 (p<0.001).
The pain intensity on the VASH scale was 4.3+1.1 points in the first 24 hours
(p<0.001). Complications were recorded in 6 patients (6.3%): adhesive process
(1 case, 1.1%), surgical infection (3 cases, 3.2%), respiratory complications (2 cases,
2.1%). There were no thromboembolic events.

Group 3 (Combined approach with nutritional support, psychological
preparation, n=95): Average hospitalization duration was 2.8+0.6 days (p<0.001 vs
group 1). Restoration of peristalsis — 2.1 £ 0.6 days. Pain according to VASH —
3.8+0.9 points (p<0.001). Complications developed in 4 patients (4.2%): surgical
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infection (2 cases, 2.1%), respiratory complications (2 cases, 2.1%). Life quality
according to the SF-36 questionnaire on the 30th day: physical component 68.4+8.2
points (Ist group: 52.1+9.5; p<0.001), mental component 72.3+7.1 points (1st
group: 59.2+10.1; p<0.001).

Functional recovery was assessed by the time required to return to daily
activities. In the traditional group, the full return to ordinary household duties
occurred on an average of 42.3+8.7 days. In the ERAS approach, this indicator was
28.1£6.3 days (p<0.001). In the combined approach group, it was 23.4£5.1 days
(p<0.001 vs group 1).

The level of postoperative depression and anxiety was significantly lower in
the ERAS protocol groups. According to the Edinburgh Postnatal Depression Scale
(EPDS) on the 14th day: Group 1 - 12.4+£3.2 points, Group 2 - 7.1£2.4 points, Group
3 -5.842.1 points (p<0.001). Satisfaction with the medical care provided was higher
in the modern approach groups: 72% in Group 1 vs 92% in Group 2 and 96% in
Group 3.

Results. The results obtained demonstrate a significant advantage of modern
strategies for accelerated recovery after cesarean section compared to traditional
approaches. The reduction in hospitalization duration by 46-52% while
simultaneously reducing the risk of serious complications confirms the effectiveness
and safety of ERAS protocols.

Early restoration of peristalsis in groups with active intervention is associated
with the early mobilization of patients (starting from the first hours of the
postoperative period), minimizing the use of opioid analgesia (which disrupts
peristalsis), and preoperative preparation, including mechanical intestinal cleansing.
Multimodal analgesia, including non-steroidal anti-inflammatory drugs,
paracetamol, regional methods, and minimal use of opioids, allows for adequate
anesthesia while maintaining functional activity.

The decrease in adhesive process frequency can be explained by early
mobilization, which prevents prolonged intestinal congestion and improves visceral
perfusion. The absence of thromboembolic events in ERAS groups is associated
with active prevention of thrombosis through physical activity and the use of
pharmacological prophylactic agents.

Conclusions: Thus, modern accelerated recovery strategies (ERAS) after
cesarean section demonstrate significant advantages over traditional approaches in
terms of reducing hospitalization duration (46-52%), function recovery time (34-
50%), pain intensity (40-46%), and complication frequency (67%). A
comprehensive approach that integrates early mobilization, multimodal analgesia,
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nutritional support, and psychological preparation ensures the most optimal results
in functional recovery and quality of life in the postoperative period.
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ARTIFICIAL INTELLIGENCE-ASSISTED DIGITAL
PLANNING AND OUTCOME ASSESSMENT IN THE
TREATMENT OF POST-TRAUMATIC MIDFACE
DEFORMITIES

The aim of this thesis is to substantiate the clinical value of an artificial
intelligence-assisted digital approach for planning and evaluating lipofilling-based
reconstruction in patients with post-traumatic deformities of the midface.

Materials and Methods:The study included 120 patients with post-traumatic
midface deformities who underwent reconstructive treatment. According to the
treatment strategy, the patients were divided into three groups of 40 patients each.
Group I received traditional surgical treatment, including repositioning and
osteosynthesis. Group II underwent surgical reconstruction supplemented by
lipofilling without digital planning. Group III received an improved personalized
treatment protocol based on 3D photogrammetry, computer-aided volumetric
calculation, individualized selection of lipofilling volume and objective assessment
using multislice computed tomography, ultrasound, laser Doppler flowmetry,
Cutometer analysis and validated scales such as VAS, FACE-Q and quality-of-life
questionnaires.

The Al-oriented component of the workflow was implemented as a structured
digital assessment system for facial morphology and treatment outcomes. It included
automated measurement of facial proportions, analysis of the midface soft-tissue
profile, comparison of the injured side with the contralateral healthy side,
calculation of symmetry indices, automated volumetric assessment of soft-tissue
deficiency and digital monitoring after reconstruction. The system was designed to
reduce subjectivity, support preoperative planning and provide reproducible
postoperative evaluation. Treatment efficacy was assessed at 1, 3, 6 and 12 months.
The main outcome measures included preservation of soft-tissue volume, changes
in scar density according to CT-based Hounsfield unit assessment, improvement in
microcirculation according to laser Doppler flowmetry, changes in skin elasticity
according to Cutometer data, restoration of facial symmetry according to 3D
photogrammetry and subjective satisfaction according to FACE-Q and quality-of-
life indicators. The proposed workflow consists of five consecutive digital stages.
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The first stage is data acquisition, including MSCT and standardized facial
photogrammetry. The second stage is Al-assisted segmentation and morphometric
processing of the midface region, with identification of asymmetry and volume
deficiency. The third stage is preoperative planning, where the estimated volume of
the required fat graft is calculated and adapted to the anatomical features of the
patient. The fourth stage is intraoperative implementation of lipofilling using the
planned volume and selected fat fraction. The fifth stage is postoperative
monitoring, during which Al-supported comparison of serial 3D facial models is
used to assess stability of correction, symmetry and soft-tissue dynamics.

This digital chain transforms the treatment of post-traumatic midface
deformities from a predominantly visual and experience-based procedure into a
measurable and reproducible clinical process. Al does not replace surgical decision-
making; rather, it provides objective data that improves precision, supports
individualized planning and helps evaluate whether the achieved result corresponds
to the planned reconstruction.

Results:The comparative analysis demonstrated that the personalized digital
approach produced better functional and aesthetic results than conventional
treatment strategies. The greatest restoration of soft-tissue volume was observed in
Group III, where the mean volumetric improvement reached 7.6 + 2.7 cm3,
compared with 6.4 = 2.4 cm3 in Group I and 7.2 + 2.8 cm3 in Group II. Patient
satisfaction also increased more markedly in Group III, with a FACE-Q-related
improvement of 37.3 + 11.2 points, compared with 27.9 £ 14.3 points in Group I
and 28.8 + 16.7 points in Group II. The integral efficacy index was highest in Group
III, reaching 19.8 + 5.0 conditional units.

The digital photogrammetric platform provided high measurement precision,
with the reported accuracy approaching £0.5 mm. Automated volumetric evaluation
allowed quantification of soft-tissue changes within the range of approximately
1075-1136 mm3. The facial symmetry index improved from baseline values around
94 units to postoperative values above 95 units, indicating more balanced midface
contour restoration. In clinical observations, stable retention of the transferred fat
volume reached approximately 85-90%, while ultrasound assessment showed viable
and evenly distributed grafted tissue.

The analysis of fat graft behavior demonstrated that the infiltration medium
had an important influence on macrofat resorption. The highest resorption was
observed when sodium chloride was used, reaching approximately 75-81%. The
lowest resorption was recorded with 5% glucose solution, where the values
remained around 38-39%, indicating better preservation of graft volume. These
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findings support the need for standardized preparation protocols and show that
digital reconstruction planning should be combined with biologically optimized fat
processing.

Conclusion.Artificial intelligence-assisted digital planning and outcome
assessment improve the management of post-traumatic midface deformities by
increasing the objectivity and precision of lipofilling-based reconstruction. The
combination of 3D photogrammetry, MSCT-based volumetric analysis, ultrasound,
laser Doppler flowmetry, cutometry and validated patient-reported scales provides
a comprehensive model for evaluating both morphological and functional recovery.
The best results were achieved in the group treated with the Al-assisted digital
complex, where greater soft-tissue volume restoration, higher patient satisfaction
and a higher integral efficacy index were recorded. The proposed approach can be
considered a promising direction for personalized reconstructive maxillofacial

surgery.
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CHARACTERICS OF THYROID FUNCTION
IN PATIENTS WITH MIGRAINE

Migraine and thyroid gland (TG) disorders represent some of the most
prevalent conditions in modern neurology and endocrinology. Migraine affects
approximately 12—-15% of the general population, with a prevalence of 18% in
women and 6% in men. Meanwhile, thyroid dysfunction—particularly
hypothyroidism—is documented in 4.6-9.5% of the general population.

Recent studies demonstrate an increase in the frequency and intensity of
migraine attacks in patients with diagnosed hypothyroidism, as well as a high
prevalence of subclinical hypothyroidism among migraine sufferers. These findings
highlight the critical need for an in-depth investigation into this comorbidity.

Background

To evaluate thyroid gland function in patients with migraine and to determine
the impact of thyroid alterations on the frequency, duration, and severity of migraine
attacks.

Materials and methods

The study enrolled 60 patients diagnosed with migraine (44 females and 16
males; mean age 37.4 £ 4.2 years) and a control group of 30 practically healthy
individuals. All patients were evaluated according to the diagnostic criteria of the
International Headache Society (IHS).

Diagnostic Methods:

1. Clinical and neurological assessment: MIDAS (*Migraine Disability
Assessment™) and VAS (*Visual Analog Scale*) scales.

2. Laboratory diagnostics: Quantification of serum TSH (thyroid-stimulating
hormone) and free T4 levels using enzyme-linked immunosorbent assay
(ELISA).

3. Ultrasonography: Assessment of thyroid volume and structural
characteristics.
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Pathophysiogical Mechanisms

The interaction between thyroid hormones and migraine pathogenesis relies on
several key mechanisms:

1. Thyroid hormones regulate the synthesis of serotonin and dopamine as well
as their receptor sensitivity in the central nervous system. In hypothyroidism,
decreased activity of the serotonergic system enhances nociceptive signaling within
the trigeminovascular system.

2. Fluctuations in free T 3 and T 4 levels influence vascular endothelial
modulation and cerebral blood flow autoregulation.

Results

Comparative analysis of thyroid hormonal profiles and ultrasound parameters
between the study group (migraine patients, n=60) and the control group (healthy
volunteers, n=30) yielded the following findings:

* Prevalence of Subclinical Hypothyroidism: Subclinical hypothyroidism
(elevated TSH levels with normal fT4) was detected at a significantly higher
frequency in migraine patients compared to the control group (24.7% vs. 5.0%,
respectively).

* Hormonal Profile Dynamics: Mean TSH levels in the migraine group were
3.42+ 0.35 mlIU/L, which was statistically significantly higher than in the control
group (1.85 £ 0.2ImIU/L). Free thyroxine (fT4) values in the subclinical
hypothyroidism subgroup were recorded at the lower limit of normal (10.8 + 0.9
pmol/L).

* Correlation Between Attack Severity and Hormones: Patients with elevated
TSH levels demonstrated a longer duration and higher pain intensity of migraine
attacks (VAS score: 7.8 £0.9) compared to patients with normal TSH levels (VAS
score: 6.2+ 0.7).

Conclusion

1. Thyroid dysfunction, particularly subclinical hypothyroidism (18.6%),
occurs at a significantly higher rate in patients with migraine than in the general
population.

2. Elevated TSH levels and reduced free T 4 concentrations directly
correlate with the duration, intensity, and monthly frequency of migraine
attacks.

3. Routine screening for TSH, fT 4, and fT 3 levels during the comprehensive
diagnostic evaluation of migraine patients, alongside levothyroxine replacement
therapy when clinically indicated, improves treatment efficacy and reduces attack
frequency.
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DETERMINING THE CLINICAL AND
EPIDEMIOLOGICAL CHARACTERISTICS
OF EPILEPTIC SYNDROME TO OPTIMIZE
THE DIAGNOSIS AND TREATMENT OF EPILEPTS
IN THE REGION

Purpose of the study: To study the prevalence of epilepsy types among
individuals aged 18 and older in the Fergana Valley and to determine the clinical
and epidemiological features of epilepsy syndrome to optimize the diagnosis and
treatment of patients with epilepsy in the region.

Research materials and methods. The study involved 3,060 patients with
epilepsy and seizures aged 18 and older living in three regions of the Fergana Valley
of the Republic of Uzbekistan: Namangan (1254 patients, 41.0%), Fergana (275
patients, 9.0%), and Andijan (1531 patients, 50.0%). The study was conducted from
2020 to 2024 at the Andijan, Fergana, and Namangan branches of the Republican
Scientific Center for Emergency Medical Care and in district neurology
departments. The comprehensive examination of patients included: a questionnaire
based on clinical and anamnestic methods containing detailed information about the
disease and life history; neurological examination; electroencephalography (EEG)
in accordance with standard protocol with functional tests; and neuroimaging (as
indicated, brain computed tomography and magnetic resonance imaging). The
classification of epileptic seizures was carried out in accordance with the criteria of
the International League Against Epilepsy (ILAE, 2017). Statistical data processing
was carried out using characteristic statistics using IBM SPSS Statistics 26.0,
Pearson's y2 test, Fisher's exact test, Pearson and Spirman's correlation coefficients,
and logistic regression.

Research results: The Namangan region, located in the northwestern part of
the Fergana Valley, is a unique site for studying the epidemiological characteristics
of epileptic diseases. The region covers an area of 7,400 square kilometers and has
a population of over 2.8 million people, which is approximately 8 percent of the
population of the Republic of Uzbekistan. The geographical and climatic
characteristics of the region, including the mountainous terrain in the north and the
flat valley floor in the south, create diverse living conditions for the population,
which can influence the spread and course of neurological diseases.
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In Central Asian countries, the prevalence of epilepsy varies from 3.8 to 8.5
per 1,000 population. Our study covered 1,254 patients with epilepsy living in
various districts of the region and provided representative data on the prevalence,
clinical features, and progression of the disease in this region. The study was
conducted from 2020 to 2024 at the Namangan, Fergana, and Andijan branches of
regional Republican Scientific Centers for Emergency Medical Care and district
neurological clinics.

Analysis of the seizure frequency at the onset of the disease showed that the
majority of patients—407 people (32.2%) —had seizures 3-6 times a year, which
can be considered a relatively favorable onset of the disease. In another 242 patients
(19%), seizures were observed even less frequently—one or two times a year. Thus,
more than half of the patients (51.2%) experienced rare seizures at the onset of the
disease, which is consistent with the research of Brodie M.J. and Kwan P. [100]
about a positive prognosis with rare attacks at the beginning of the disease.

285 patients (22.5%) had moderate seizures (7-12 times per year) and 277
patients (21.7%) had frequent seizures (2-3 times per month). These groups require
a more active therapeutic approach from the very beginning of treatment. The
special group initially consisted of patients with very frequent seizures: weekly
seizures were observed in 36 patients (2.8%) and daily seizures in 7 patients (0.5%).
This severe onset of the disease is often associated with symptomatic forms of
epilepsy, structural brain damage, or severe epileptic encephalopathy. These
patients require urgent intensive care, often using a combination of antiepileptic
drugs. When analyzing the relationship between the frequency of attacks at the onset
of the disease and the age at which the disease began, it was found that children in
the first year of life had more frequent attacks (43% had more than 12 attacks per
year), while rare attacks prevailed in adolescence (68% had less than 6 attacks per
year).
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DETERMINING THE FEATURES OF MTHFR GENE
POLYMORPHISM WITH SUBSEQUENT
IDENTIFICATION OF THE DEGREE OF

CORRELATION BETWEEN CARRYING THESE GENE
POLYMORPHISMS AND THE CLINICAL COURSE OF
CHRONIC GENERALIZED PERIODONTITIS

Objective: To develop a model for predicting the course of chronic generalized
periodontitis and to substantiate a personalized approach to treatment based on the
integration of clinical and molecular-genetic factors.

Materials and Methods. This study was conducted at a dental clinic and
included 186 patients with a verified diagnosis of chronic generalized periodontitis
of varying severity and 40 practically healthy individuals in the control group. This
study was designed as a prospective, comparative, clinical-genetic study and was
conducted from 2022 to 2025 at dental polyclinics in Samarkand and Termez. The
study subjects were patients with chronic generalized periodontitis who were
undergoing examination and treatment during the specified period. A
comprehensive clinical assessment was performed using the PI, PMA, and OHI-S
indices, along with measurements of periodontal pocket depth, degree of tooth
mobility, and radiographic indicators of bone resorption.

The molecular genetic study included determining the polymorphisms of the
MTHEFR (C677T), SOD2 (Vall6Ala), IL-1B (-511), and TNF-a (-308) genes using
the polymerase chain reaction method with analysis of restriction fragment length
polymorphisms. Laboratory methods included determining the level of pro-
inflammatory cytokines (IL-1p, IL-6, TNF-a) in oral fluid using the enzyme-linked
immunosorbent assay method. Statistical processing was conducted using methods
of correlation-regression analysis, logistic regression, and the construction of ROC
curves to evaluate the predictive value of the model.

Results. Analysis of genotype distribution showed a statistically significant
predominance of unfavorable allelic variants in patients with severe periodontitis.
Carriage of the homozygous T/T genotype of the MTHFR (C677T) gene was
identified in 38.7% of patients with severe CGP, compared to 12.5% in the control
group (p<0.01). The frequency of the unfavorable Ala/Ala genotype of the SOD2
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gene was 34.2% in patients with severe disease progression compared to 15.0% in
the control group (p<0.05).

A significant positive correlation was established between the carriage of the
specified polymorphisms and the level of pro-inflammatory cytokines: the
concentration of IL-1f in carriers of unfavorable genotypes exceeded control group
indicators by 3.2 times (r=0.68; p<0.001), and TNF-a by 2.7 times (r=0.61;
p<0.001). A significant association was identified between the combined carriage
of MTHFR and SOD2 polymorphisms and the depth of the periodontal pockets
(r=0.72; p<0.001), as well as the degree of alveolar bone resorption (r=0.65;
p<0.001).

Based on the obtained data, a prognostic mathematical model was developed,
including clinical indices, cytokine profile indicators, and genotyping results. The
model demonstrated high diagnostic accuracy: sensitivity was 87.4%, specificity
was 82.1%, and the area under the ROC curve (AUC) was 0.89, indicating excellent
quality in predicting the severity and nature of the disease's course.

The use of a personalized approach to treatment, based on the results of
stratification of patients by genetic profile with individualization of anti-
inflammatory and antioxidant therapy regimens, ensured an increase in treatment
efficacy by 41.6%, a decrease in recurrence rates by 36.8%, and a 1.9-fold increase
in remission duration compared to the standard treatment group.

Analysis of the molecular-genetic and clinical characteristics of patients with
chronic generalized periodontitis (CGP) showed that the severity of inflammatory-
destructive changes, clinical indicator dynamics, and recurrence frequency differ
significantly even in patients with the same clinical severity of the disease. Thus,
with a similar initial clinical picture, the depth of the periodontal pockets (PD) varied
within 4.4-5.9 mm, the level of clinical loss of attachment (CAL) was 3.6—5.2 mm,
and the bleeding rate during probing (BOP) was 18.5-38.6%, which directly
depended on the patient's clinical and genetic profile.

Conclusions: thus, the carriage of MTHFR (C677T) and SOD2 (Vall6Ala)
gene polymorphisms is statistically significantly associated with the severity of the
clinical course of chronic generalized periodontitis. A significant correlation has
been established between genetic markers, pro-inflammatory cytokine levels, and
clinical and radiological indicators of periodontal tissue destruction. The developed
prognostic model possesses high diagnostic accuracy (AUC=0.89) and can be used
to stratify patients based on the risk of severe disease progression. A personalized
approach to treatment based on the patient's molecular genetic profile ensures a
41.6% increase in clinical efficacy and a 36.8% reduction in recurrence rates. The
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obtained data justify the feasibility of including molecular genetic research in the
comprehensive algorithm for diagnosing and planning individualized treatment for
chronic generalized periodontitis.
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EFFICACY OF NEUROAID IN ADOLESCENTS
WITH NEUROVASCULAR PATHOLOGY

The aim of the study was to evaluate the efficacy of comprehensive treatment
for adolescents with neurovascular pathology by assessing the dynamics of
cognitive impairment using clinical, neurological, neuropsychological, and
autonomic indicators as objective criteria for disease outcomes and prognosis.

Materials and Methods. Based on the results of an inpatient examination of
111 adolescents, the following groups were formed: the main group (MQG),
consisting of 77 adolescents with clinically and instrumentally verified
neurovascular pathology (69.4%); and the control group (CG), comprising 34
adolescents with similar complaints but without clinical and diagnostic signs of
neurovascular pathology (30.6%). To evaluate the efficacy of various therapeutic
approaches, a treatment stage of a prospective clinical study was conducted. This
stage included the 77 patients from the main group with clinically and instrumentally
verified neurovascular pathology, who were comparable in age, gender, disease
duration, and nosological structure according to the ICD-10 classification. The study
was conducted from 2024 to 2026 at the Multidisciplinary Clinic of Samarkand State
Medical University, within the Departments of Pediatric Neurology, Adult
Neurology, Internal Medicine, and Rehabilitation.

Research results. Clinical and neurological analysis conducted in the
examined groups revealed significant differences between adolescents in the main
group (AG, n=77), comparison group (GC, n=34), and control group (GC, n=41),
confirming the clinical significance of neurovascular pathology in the formation of
polysyndromic disorders. In patients of the main group, the clinical and neurological
picture was characterized by a combination of cephaltic, vestibular, astheno-
vegetative, and cognitive syndromes of varying severity, with polysyndromy being
significantly more frequently recorded compared to the comparison group (p<0.01),
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where isolated or minimally symptomatic forms of disorders predominated. The
main group consisted of 77 adolescents aged 16—19 years, including 42 boys
(54.5%) and 35 girls (45.5%). Age distribution: 16 years, 18 patients (23.4%); 17
years, accounted for 20 patients (26.0%); 22 patients (28.6%) were 18 years old; 17
patients (22.0%) were 19 years old, respectively. The comparison group included
34 adolescents (16-19 years old) with similar complaints but without clinically or
instrumentally confirmed neurovascular pathology: 18 boys (52.9%) and 16 girls
(47.1%). The age distribution was comparable: 8 patients (23.5%) were 16 years
old; 17 years, there were 9 patients (26.5%); 10 patients (29.4%) were 18 years old;
and 7 patients (20.6%) were 19 years old. The control group consisted of 41
practically healthy adolescents, comparable by gender and age: 22 boys (53.7%) and
19 girls (46.3%).

Conclusions: Thus, the obtained results allow for the justification of the need
to transition from a symptom-oriented approach to comprehensive, pathogenetically
grounded therapy with mandatory assessment of cognitive status. Cognitive
insufficiency serves not only as a clinical manifestation but also as a key criterion
for treatment effectiveness, determining the prognosis of the disease. The practical
significance of the study lies in the possibility of using the developed model (taking
into account cognitive, vegetative, and neurophysiological indicators) for early
stratification of patients and the selection of optimal therapeutic tactics. Specifically,
in adolescents with severe cognitive deficits and autonomic dysfunction, it is
advisable to prescribe therapy early with the inclusion of the drug Neuroid, which
allows for increased treatment efficacy and improved long-term prognosis.
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IMPORTANCE OF NIRS MONITORING FOR THE
OPTIMIZATION OF INTENSIVE CARE IN THE
POSTOPERATIVE PERIOD FOR CYANOTIC
CONGENITAL HEART DEFECTS IN CHILDREN

Introduction. Congenital heart defects are among the most common
congenital pathologies among children. About 20-25% of them belong to cyanotic
forms. In these cases, hypoxia develops in the brain and other organs as a result of
a chronic decrease in the level of oxygen in the arterial blood. Even after surgical
correction, the risk of developing hemodynamic instability, low cardiac output
syndrome (LCOS) (Low Cardiac Output Syndrome) and neurological
complications, renal dysfunction and multi-organ failure remains.

NIRS technology allows for real-time assessment of regional oxygen saturation
by determining the ratio of oxyhemoglobin to deoxyhemoglobin in tissues. This
method allows, in an intensive care unit, to determine the deterioration in the
patient's condition before the appearance of clinical signs.

Purpose of the study. Analysis of clinical and economic advantages of NIRS
monitoring in improving the effectiveness of intensive postoperative intensive care
in children with cyanotic congenital heart defects on the basis of international
experience and evaluation of prospects for its implementation in the practice of
Uzbekistan.

Materials and Methods. This work was carried out on the basis of a literature
review. Scientific articles related to NIRS monitoring were searched and analyzed
from the PubMed, Scopus, and Web of Science databases. Based on the analysis,
international scientific articles on pediatric cardiac surgery published during 2015—
2025 were included. The data obtained were qualitatively summarized and the
clinical significance of NIRS monitoring and prospects for implementation in the
practice of Uzbekistan were assessed.
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The principle of operation of NIRS technology. The NIRS device measures the
absorption of light passing through biological tissues using infrared rays in the range
of 700—~1000 nm. Because oxyhemoglobin and deoxyhemoglobin absorb infrared
light differently, the device calculates regional oxygen saturation (rSO-).
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Literature review.

1. An analysis by Zaleski and Kussman (2020) shows that NIRS is one of the
most commonly used tissue oxygenation monitoring methods in pediatric cardiac
surgery. The authors stated that changes in oxygen delivery in brain and somatic
tissues can be detected early using NIRS (Zaleski KL, Kussman BD, 2020).

2. Wong and co-authors (2018) found significant improvements in cerebral
and somatic oxygenation rates after surgery in children with cyanotic heart defects.
According to the study, NIRS can be used as an additional marker in assessing
surgical outcomes (Wong, JJM et al., 2018).

3. Asystematic review by Hirsch et al. showed that NIRS monitoring may help
reduce the risk of neurological injury, but noted that there is a need for large,
randomized studies (Hirsch JC et al., 2009).

4. Tliopoulos et al. (2025) have shown that NIRS indicators are associated with
perfusion markers and adverse outcomes. The authors stated that NIRS is an
important monitoring tool in intensive care (Iliopoulos I et al., 2025).

According to the results of the international literature review:

1. Decreased brain oxygenation is associated with an increased risk of
developing neurological complications after surgery.

2. With NIRS monitoring, tissue perfusion disorders and low cardiac output
syndrome can be detected before clinical signs appear.

3. Based on NIRS indicators, the possibility of individualization of infusion,
vasopressor, and inotropic therapy increases.
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4. The use of NIRS monitoring improves the quality of dynamic patient
assessment in the intensive care unit.

5. Centers that used NIRS monitoring had a higher chance of early detection
of postoperative complications, according to international studies.

6. NIRS technology is being evaluated as an important component of modern
multimodal monitoring in pediatric cardiac surgery.

Discussion. As pediatric cardiac surgery and cardiac anesthesiology continue
to develop in Uzbekistan, the introduction of modern monitoring techniques into
intensive care has become increasingly important. At present, NIRS monitoring is
not widely available in most pediatric cardiac surgery centers in our country, and
there are limited opportunities to detect disorders of perfusion of cerebral and
somatic organs before the development of clinical signs. The analysis of
international experience shows that with the help of NIRS monitoring it is possible
to continuously monitor tissue oxygenation, detect hypoperfusion and hypoxia at an
early stage, as well as optimize intensive therapy tactics in a timely manner. In this
context, the gradual implementation of NIRS monitoring in the practice of pediatric
cardiac surgery in Uzbekistan is a clinically promising and scientifically grounded
direction.

Scientific novelty

1. For the first time, a systematic analysis of the clinical significance of NIRS
monitoring in the practice of pediatric cardiac surgery in Uzbekistan was conducted
based on modern international scientific literature.

2. The importance of NIRS monitoring in improving the effectiveness of
postoperative intensive care in children with cyanotic congenital heart defects was
summarized.

3. The clinical advantages and prospects of implementing NIRS monitoring in
local practice were scientifically substantiated.

4. Potential directions for implementing NIRS monitoring in pediatric cardiac
surgery practice in Uzbekistan were identified based on international scientific
evidence.

Conclusion

1. NIRS (Near-Infrared Spectroscopy) monitoring is a modern, non-invasive
monitoring method that allows for a continuous assessment of brain and somatic
organ oxygenation in the postoperative period in children with cyanotic congenital
heart defects.

2. The results of international studies demonstrate the importance of NIRS
monitoring in the early detection of tissue hypoperfusion and hypoxia, the
assessment of low cardiac output syndrome, and the effectiveness of intensive care.
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3. The use of NIRS monitoring allows for individualization of intensive care

tactics, optimization of hemodynamic support, and effective control of patient
status.

4. The introduction of NIRS technology in practice can facilitate the early

detection of postoperative complications, improve the quality of intensive care, and

improve treatment outcomes.

5. Based on these findings, it is advisable to gradually introduce NIRS

monitoring into the practice of pediatric cardiac surgery centers and intensive care
units in Uzbekistan.
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MODERN APPROACHES TO OBJECTIVIZATION OF
PERIPHERIC NEUROPATHY AS A CONSEQUENCE OF
CHEMICAL THERAPY: THE ROLE OF CLINICAL
SCHEMES AND MOLECULAR BIOMARKERS

Purpose of the study. To evaluate the diagnostic significance of clinical scales
and molecular biomarkers in patients with peripheral neuropathy due to
chemotherapy.

Materials and methods. The study included 115 subjects: 41 patients with
peripheral neuropathy due to chemotherapy, 38 patients without clinical signs of
neuropathy, and 36 practically healthy individuals. All subjects underwent a
comprehensive clinical and neurological examination using the Total Neuropathy
Score (TNS) scale and the visual-analogue pain scale (VASH). The laboratory study
included determining the concentration of light chain neurofilament (NfL) in blood
serum and evaluating microRNA expression as potential molecular biomarkers of
peripheral nervous system damage.

Research results. Quantitative assessment of neurological disorders showed a
significant increase in TNS and VASH indicators in patients with peripheral
neuropathy compared to the comparison group and practically healthy individuals
(p<0.001). The highest values of the TNS scale were recorded in patients with
sensorimotor neuropathy, a pronounced decrease in vibrational sensitivity, and the
suppression of Achilles' reflexes. A positive correlation of medium strength (r=0.61;
p<0.001) was identified between TNS indicators and pain syndrome intensity,
indicating high informativeness in the comprehensive quantitative assessment of
clinical manifestations of the disease.

The laboratory stage of the study demonstrated a statistically significant
increase in the level of light chain neurofilament in patients of the main group
compared to patients without signs of neuropathy and the control group (p<0.001).
The highest NfLL values were identified in patients with pronounced clinical
manifestations of the disease, a prolonged course of the oncological process, and a
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large number of chemotherapy courses. A strong positive correlation was
established between NfL concentration and TNS scale indicators (r=0.69; p<0.001),
as well as a correlation with the number of chemotherapy courses administered
(r=0.58; p<0.001).

The study of microRNA expression also revealed significant differences
between the examined groups. In patients with clinical manifestations of peripheral
neuropathy, the most pronounced changes in the expression of the studied
microRNAs were noted, accompanied by an increase in NfL levels and an increase
in TNS indicators. Correlation analysis confirmed the presence of a correlation
between microRNA changes, the concentration of light chain neurofilament, and the
severity of neurological disorders (r=0.54—-0.63; p<0.001). The obtained results
indicate that laboratory biomarkers reflect the intensity of axonal damage to the
peripheral nervous system and supplement clinical examination data.

Conclusion. The comprehensive use of the Total Neuropathy Score scale, the
visual-analog pain scale, the determination of light chain neurofilament levels, and
microRNA expression studies allows for the objectification of the degree of
peripheral nervous system damage in patients receiving chemotherapy. The
combination of clinical assessment and modern molecular biomarkers represents a
promising approach to the diagnosis and monitoring of peripheral neuropathy, and
can serve as a basis for further improvement of patient management algorithms in
oncological and neurological practice.
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MODERN PRINCIPLES OF TOOTH REGENERATION
AND THEIR SIGNIFICANCE IN PEDIATRIC
DENTISTRY

Introduction In pediatric dentistry, congenital tooth loss and dental anomalies
represent a significant global challenge, inducing severe functional, aesthetic, and
socio-psychological complications in developing children. According to the World
Health Organization (WHO), the prevalence of tooth agenesis exhibits geographic
and ethnic variations, with global prevalence rates ranging widely from 2.2% to
14.7% [1,2]. Meta-analyses indicate a global average prevalence of approximately
6.4%, with regional variations highlighting up to 13.4% in African populations,
roughly 7% in Europe, and 6.3% across Asian cohorts. Clinical screenings within
specific pediatric populations further underscore the magnitude of this pathology;
for instance, certain clinical evaluations within the 513 age group reported agenesis
rates reaching 11.31% [3,4,5].

Tooth agenesis is conventionally classified by severity into hypodontia
(absence of 1 to 5 teeth), oligodontia (absence of 6 or more teeth), and anodontia
(complete absence of teeth). Statistical data indicates that approximately 80% of
affected pediatric patients present with hypodontia, predominantly lacking
mandibular second premolars and maxillary lateral incisors. The etiology of this
pathology 1is multifactorial, strongly associated with genetic mutations,
environmental triggers, prenatal development disruptions, and systemic somatic
conditions, with systemic disorders elevating agenesis incidence up to 19.8%
compared to 9.7% in healthy control groups [6,7,8]. Traditional management
strategies in contemporary dentistry rely heavily on prosthodontics and dental
implantation. While effective in restoring functional and masticatory requirements,
these conventional methods do not provide a biological cure, as they merely
substitute lost structures with artificial, non-vital materials. Consequently,
regenerative dentistry—specifically targeting the natural regeneration of dental
tissues and the bioengineering of functional teeth—has emerged as a vital,
progressive paradigm.

Material and Methods This study was conducted in the form of an analytical
and systematic literature review incorporating elements of a formal systematic
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synthesis. The primary objective was to comprehensively evaluate the biological
mechanisms of the Uterine Sensitization-Associated Gene-1 (USAG-1) protein,
analyze the therapeutic mechanism of the newly developed monoclonal antibody
TRG-035, and assess its strategic prospects within pediatric regenerative dentistry.
A comprehensive literature search was executed across major high-impact scientific
databases, including PubMed, Scopus, Web of Science, and Google Scholar,
covering peer-reviewed literature published between the years 2010 and 2025. The
search algorithm integrated specific keywords and Boolean combinations: “tooth
regeneration”, “USAG-1", “SOSTDC1"”, “TRG-035", “tooth development”, “Wnt
signaling”, “BMP signaling”, “third dentition”, and “dental stem cells”. Strict
inclusion criteria were applied to the retrieved literature: studies explicitly focusing
on the molecular pathways of tooth development and biological regeneration;
investigations exploring the functional roles of the USAG-1 protein or
corresponding molecular signaling regulators; experimental models evaluated in
vivo (animal models) or preliminary clinical trials; and articles published
exclusively in the English language. Exclusion criteria comprised duplicate
publications, papers lacking accessible full texts, and studies unrelated to the
targeted molecular mechanisms[9,10].

Results and Discussion Historical embryological data reveals that the concept
of a third dentition set is not entirely exclusive to modern 21st-century science.
Fundamental histological studies in the late 19th and early 20th centuries by
researchers such as W. Leche (1893) and C. Rose (1895) first identified epithelial
rudiments corresponding to a third dental set in mammals and humans, a finding
later substantiated by H. Ahrens (1913) and T. Fuyjita (1943 [11,12].

Modern molecular biology establishes that odontogenesis is strictly governed
by reciprocal epithelial-mesenchymal interactions mediated by a precise network of
signaling pathways, including Wnt, Bone Morphogenetic Protein (BMP), Fibroblast
Growth Factor (FGF), and Sonic Hedgehog (SHH). The USAG-1 protein (also
known as SOSTDCI) serves as a critical antagonistic regulator during this
developmental cascade. Under normal physiological conditions, USAG-1 actively
binds to and suppresses both BMP and Wnt signaling pathways, thereby acting as a
molecular brake that systematically prevents the hyper-activation of accessory tooth
germs and halts the development of supernumerary teeth. Experimental genetic
models have validated that the targeted inactivation or knockout of the USAG-1
gene directly results in the uninhibited development of extra, fully formed functional
teeth. To translate this biological phenomenon into a practical therapeutic
intervention, Japanese researchers at Kyoto University engineered TRG-035, a
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molecularly targeted monoclonal antibody designed to selectively inhibit the
USAG-1 protein. By neutralizing the antagonistic action of USAG-1, TRG-035
effectively restores the functional equilibrium of the Wnt and BMP signaling
cascades, subsequently reactivating "sleeping" or latent embryonic tooth buds
within the jaw. While concurrent research pathways in regenerative dentistry
continue to explore dental stem cell transplantation, bioengineered scaffolds, and
direct gene therapies, molecular targeted therapies like TRG-035 represent a far
more precise, non-invasive, and clinically viable approach.

Conclusion The targeted molecular inhibition of the USAG-1 protein via the
monoclonal antibody TRG-035 signifies a major technological paradigm shift in
dental medicine, transitioning the therapeutic standard from artificial mechanical
replacement to authentic biological regeneration. Qualitative synthesis of
contemporary scientific data confirms that this innovative pharmacological agent
successfully overrides internal inhibitory mechanisms, safely triggering the
reactivation and maturation of latent third dentition germs.

For the discipline of pediatric dentistry, these advancements offer
revolutionary clinical possibilities. The successful implementation of TRG-035
could potentially eliminate the long-term biological, anatomical, and economic
drawbacks associated with conventional pediatric prosthetics and early dental
implants. It establishes a foundation for non-surgical, biomimetic therapies tailored
to treat congenital tooth agenesis, severe dental trauma, and premature tooth loss,
drastically reducing surgical burdens and improving the long-term quality of life for
pediatric patients. Nevertheless, maximizing the clinical utility of this technology
requires comprehensive long-term surveillance regarding genetic stability,
individual immune responses, and longitudinal safety profiles across diverse patient
populations.
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THE SIGNIFICANCE OF CLINICAL-LABORATORY
AND METABOLIC DISORDERS IN THE
DEVELOPMENT OF OSTEOPOROSIS IN PATIENTS
WITH NON-ALCOHOLIC FATTY LIVER DISEASE

Non-alcoholic fatty liver disease (NAFLD) is currently recognized as one of
the most prevalent chronic liver diseases, affecting nearly one-third of the adult
population worldwide. Recent studies have demonstrated that patients with NAFLD
have a significantly higher prevalence of reduced bone mineral density (BMD),
osteopenia, and osteoporosis compared with the healthy population. These
alterations are mainly associated with chronic hepatic inflammation, insulin
resistance, lipotoxicity, oxidative stress, and disturbances in mineral metabolism
[1,2,3]. Therefore, investigating the relationship between NAFLD and osteoporosis
has become one of the important directions of modern clinical medicine.

Materials and Methods. The study included 120 patients diagnosed with
NAFLD, comprising 56 middle-aged and 64 elderly individuals. The control group
consisted of 60 apparently healthy subjects. Serum levels of alanine
aminotransferase (ALT), aspartate aminotransferase (AST), total cholesterol,
triglycerides, C-reactive protein (CRP), total calcium, ionized calcium, inorganic
phosphorus, 25-hydroxyvitamin D [25(OH)D], parathyroid hormone (PTH),
calcitonin, and bone mineral density (BMD) assessed by dual-energy X-ray
absorptiometry (DXA) were evaluated. Statistical analysis was performed using
SPSS Statistics software. Differences were considered statistically significant
atp <0.05.

Results and Discussion. The obtained results demonstrated that clinical,
laboratory, and metabolic abnormalities became more pronounced with increasing
age among patients with NAFLD. In the elderly group, the serum ALT level reached
67.8+2.6 U/L, which was 15.7% higher than in the middle-aged group (58.6+2.3
U/L) and 2.6-fold higher than in the control group (26.4+=1.4 U/L) (p < 0.001).
Likewise, AST levels increased to 53.4+2.2 U/L, exceeding those of the middle-
aged group by 15.6% and the control group by 2.2-fold (p <0.001). Analysis of lipid
metabolism revealed that total cholesterol reached 6.3+0.2 mmol/L in elderly
patients, representing an increase of 8.6% compared with middle-aged patients and
34.0% compared with controls (p < 0.001). Serum triglyceride levels increased to
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2.540.1 mmol/L, which was 19.0% higher than in the middle-aged group and 78.6%
higher than in healthy controls (p < 0.001). The systemic inflammatory marker C-
reactive protein (CRP) reached 7.4+0.4 mg/L in elderly patients, exceeding the
values observed in middle-aged patients by 32.1% and those of the control group by
3.5-fold (p < 0.001), indicating persistent low-grade systemic inflammation.
Significant disturbances in calcium-phosphorus metabolism were also identified. In
elderly patients, total calcium, ionized calcium, and inorganic phosphorus decreased
to 2.12+0.05 mmol/L, 1.06+0.02 mmol/L, and 0.96+0.03 mmol/L, respectively,
corresponding to reductions of 10.9%, 11.7%, and 18.6% compared with controls
(p < 0.01). Serum 25(OH)D concentration decreased to 16.8£1.0 ng/mL,
representing a reduction of 22.2% compared with middle-aged patients and 46.5%
compared with healthy controls (p < 0.001). Conversely, parathyroid hormone
(PTH) increased to 74.6+3.8 pg/mL, which was 27.7% higher than in the middle-
aged group and 76.8% higher than in controls (p <0.001). At the same time, serum
calcitonin decreased to 4.2+0.3 pg/mL, representing a 40.8% reduction compared
with the control group (p <0.01).

Conclusion. The findings indicate that cytolytic syndrome, dyslipidemia,
chronic low-grade inflammation, and disturbances in calcium-phosphorus
metabolism are the principal pathogenetic mechanisms underlying impaired bone
remodeling and osteoporosis development in patients with NAFLD, particularly in
the elderly. Comprehensive assessment of these clinical and laboratory parameters
may improve early identification of high-risk patients and facilitate timely
preventive and therapeutic interventions aimed at reducing osteoporosis
progression.
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Kyaunuu I'asis bornaniBna
KaHAMJAT MEANYHHUX HAyK, IOLIEHT, 3aBilyBauka Kad)eapH TicTOJIOri, IUTONOTI] Ta eMOpioorii
leano-Dpankiecokuii HayioHarbHUL MeOUYHUL YHieepcumem, Ykpaina

HaykoBuii kepiBauk: I'epamenko Cepriit bopucoBuu
JOKTOp MEINYHUX HayK, podecop, mpodecop kadeapu ricronorii, nuToorii Ta emOpionorii
léano-Dpankiecokuii HayioHanbHUL MeOUYHUL YHieepcumem, Ykpaina

NATO®I3IOJOITYHI MEXAHI3MH
HOIIMIENITUBUX 3MIH B ITMHAMIIII
NEPUPEPUYHOI HOJIHENPOIIATII,

CIIPUUYMUHEHOI 3ACTOCYBAHHSM

XIMIOTEPAIIEBTUUHUX MTPEITAPATIB

XimioTepaneBTUYHI TpernapaTd MIMPOKO BUKOPUCTOBYIOTHCS B KIIHILI B
SIKOCT1 OCHOBHOTO 3ac00y JikyBaHHA paky [1, 2]. {1 mpenapatu cyMHO BiAIOMI TUM,
10 BUKJIMKAIOTh 0arato cepio3HuX MoOIYHMX €(eKTiB, SIKI 3HAYHO 3HUKYIOTh
e(EeKTHBHICTb JIKyBaHHS PaKy Ta sIKICTh KUTTS MaLlI€HTIB [3-5].

[[Iupoko 3acTocoBaHl MNPOTHUIYXJIMHHI TMpPEMapaTd OCHOBI  IJIaTUHU
(OKcamirnaaTyH, IUCIJIATHH Ta 1H.), TAKCaHU (MaKJIITaKCell, JOIETaKCel), aJIKaJoiau
OapBiHKY (BIHKPUCTHH, BIHOJACTHH), IHTIOITOPM MpoOTeacoM Ta IHII €
IIUTOTOKCUYHUMH Ta BIUTMBAIOTH HA Pi3HI (a3 KIITHHHOTO IUKITY, IPUTHIYYIOI0YU
MOJIUJT PAKOBUX KJIITHH. AJie TIpH IIbOMY BOHU MalOTh BUPAKEHI MOOT4HI €PeKTH,

XimioTepaneBTUYHO 1HayKOBaHa nepudepuyna Heiiponatis (XIITH) € oqaum
13 HaWMONIMPEHIIINX YCKJIAJHEHb MPOTUIYXJIMHHOI Tepamii Ta pPO3BHBAETHCS Y
3HAYHOI KIIBKOCTI AIIEHTIB, SIK1 OTPUMYIOTh NaKJIiTakcesn ado uucninatul. Le onne
13 cneuu(pIiYHUX CHUCTEMHHMX YCKJIAJHEHb XIMIOTEpamii, 10 BIJIMBAE€ Ha SKICTh
KUTTSI OHKOJIOTIYHMX XBOPHUX Ta Ha MOKJIMBICTh MPOBEACHHS MPOTUIYXJIMHHOTO
JiKyBaHHS [6].

®opmyBanHsa XIIIH cynpoBOKy€eTbCS NMOEOHAHHSAM CEHCOPHUX, PYXOBHX,
BEreTaTUBHUX 1 KOTHITUBHUX PO3Ja/liB, IO CYTTEBO OOMEXKYIOTh (DYHKILIOHAIbHY
aKTUBHICTh OpraHi3My, MOPYLIYIOTh IHTErPaTUBHY peEryJisilil0 (QyHKUIA Ta
MPU3BOSATE 10 3HUKEHHS SIKOCTI KUTTS [7, 8].

BaxuiBuM € posyminHs natodizionorigaux mexanizmiB XIITH. Bigomumu €
KackaJH1 maTodi3ioNoriyHl MeXaHi3MH 3aMajbHOro Mpolecy Ta 00JIbOBOI peakilii,
BUPAKEHICTh SKOT CYTTEBUM YWHOM JETEPMIHY€E KIIHIYHUI Mepedir myXJIMHHOTO
npouecy 'y XBopux. BaxnuBum BBakaeMo (YHKUIOHYBaHHS —IUKITYHHUX
B3a€MOOOTSKYIOUMX MAaTOT€HETUYHHUX JIAHIIOTIB 32 MEXaHI3MOM «3a4apOBaHOTO
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KOJIa», TPYHT SKUX CTAaHOBUTH B3a€EMHA 3BOPOTHS MOJIYJISIIS BUPAKEHOCTI
3amaJibHOI Ta OOJIHLOBOT peaKIii.

MeTta po60oTH — BU3HAYEHHS 3MiH peaKIlii 00Jb0BOT YyTIMBOCTI B TMHAMIII
BIJITBOPEHOI B EKCHEPUMEHTI NepUPEpPUUHOT HEHPOTOKCUYHOCTI, CIPUUYMHEHOI
BBEJICHHSIM MaKJIITaKCeNTy Ta HUCIIIIAaTHHU.

Marepiaiu Ta MEeTOAU.

Jocmiau Oynu mpoBeeH] 32 YMOB XpPOHIYHOTO €KCIIEPUMEHTY Ha IIypax JiHii
Bicrap, sixi yTpuMyBanucs 3a yMOB BiBapito. Y TpuMaHHs, 00poOKa Ta MaHIIMy ISl
3 TBapUHAMU MPOBOJUIIUCH BIATOBIAHO 13 «3araJbHUMU €THYHUMH TPUHITAIIAME
EKCIIEpUMEHTIB Ha TBapHHAX», yXBaJieHNMH [IlocTHM HaIllOHAIBHUM KOHTPECOM 3
6ioetuxu (Kuis, 2019).

[Tepudepuuny HEHPOTOKCHYHICTH BIATBOPIOBAIM PO3ALIBHUM Ta CYMICHUM
yBeneHHsM mnaxmitakceny (1K) ta mucrumaruam (IIT) [9]. BuokpemmroBanu 4
nociigal rpynmu 1o 30 mypiB B koxHid. 1 rpyma — yBeaenHs I[IK. 2 rpyma —
yBenenss LII1. 3 rpyna — cymicHe BBenenns [IK Ta III1. Byna Takoxx KOHTpoJbHa
rpyna 6e3 *oJIHUX (apMaKOJIOrYHUX BILIMBIB.

3a mypamu 3 Io4yaTKy JOCHiAy Ta BBEIECHHS XIMIOTEPalleBTUYHUX MpenapariB
cnioctepiraym mpotsarom 120 m16. Yepes 1, 7, 14, 28, 60, 90 1 120 110 micis BBeASHHS
XIMIOTEpANeBTUYHUX TIPEMapaTiB OIIHIOBAIIM BHUPAXKEHICTh TOBEMIHKH IIypiB B
TECTax BIICMUKYBaHHS XBocTa (tail-flick test) Ta «rapsyoi muiactunam» (hot-plate test),
Kl BUKOHYBaJIM 3a 3arajpHOIpHiiHATOIO MeTomukoro [10, 11]. B  Tecti
BI/ICMUKYBaHHS XBOCTa BHM3HAYaJd MWOro JIATEHTHUM TMepioa 13 PIAMHU 3
temnepatyporo B 50°C, B TecTi «rapsdoi MUIACTUHW» BU3HAYAIM TEMIIEpaTypy
METaJIEBOI TOBEPXHI, MPH AKI LIypd HaMarajucs BIICMUKYBaTu Jianmy abo
MiICTPUOHYTH.

OTtpumani 1aH1 00YUCITIOBAIA CTATUCTUYHO 13 3aCTOCYBAaHHSIM MTapaMETPUIHOTO
kputepito boudeponi. p<0.05 obupanu sik KpUTepiit BIpOTiTHOCTI.

OTpumaHi pe3yJbTaTH Ta iX 00rOBOpPEHHH.

JlateHTHMII TepioJl BiACMHMKYBaHHA XBocTa mnpoTsroM 120 ni6 mnepebiry
nociiay B mypiB 0yB y Mexax Big 3.0 cex mo 5.1 cex (Puc. 1). CmiBcTaBHi
KOHTPOJBHUM BEJIMYMHAMM JOCHI/DKYBaHI TMOKAa3HUKU OylIM 3apeecTpoBaHi
npotarom 14 nid gocniay B mypiB 13 po3aiuibaum yBenenusm 11K ta LI1.

Benuuuna mociimKyBaHOTO MOKa3HUKA Ha 28-i 1001 JOCIIay B IIYypPiB, SKUM
YBOAWIN MAKJTITaKceN, nopiBHIOBana 2.6+0.2 cek, mo Bussmiocs Ha 40.9% meHiie
MIpU TIOPIBHSIHHI 3 aHAJOTIYHUM KOHTPOJBHUM ToKazHUKOM (p<0.05). ¥V urypis i3
po3auibHuM  yBeneHHsM LI B medl TepMiHOBHMI 1HTEpBaJ  BeIMYMHA

JOCJTIKYBaHOTO Moka3Huka crtaHoBwia 2.8+0.3 cek, mo Oyno Ha 36.4% wmeHIe
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Ilo3nauenns: 3a 8iccto opOUHAM — NOKAZHUKU TAMEHMHO020 Nepiody IOCMUKYBAHHI X80CMA 8
mecmi «BIOCMUKYBAHHS X60CMAY Y CEK,
3a siccio abcyuc (1, 7, 14, 28, 60, 90 i 120) — 006u nposedenus 00cnioy.
Hpumimku: #— p<0.05 — 0ocmosipti 8i0MIiHHOCMI 00CNIONCYBAHUX NOKAZHUKIG NOPIGHAHO 3
BIONOBIOHUMU 3HAYEHHAMU ) WYPI8 KOHMPOIbHOL 2pynu,
*— p<0.05 — 00cmo6ipHi 8IOMIHHOCMI 00CTIOHCYBAHUX NOKAZHUKIE NOPIGHAHO 3 8IONOBIOHUMU
3HAYEHHAMU ) WYPI8 i3 PO30INbHUM 660CHHAM NAKIIMAKCENY Ma YUCHAAMUHIL.
Puc. 1. 3miHM NOKA3HUKIB TECTY «BiACMMKYBAaHHS XBOCTa» B JUHAMIILI
eKCIEPUMEHTAJIbHOI HEMPOTOKCUYHOCTI, iHiIHOBAHOI PO3ALJILHUM Ta

CYMiCHMM YBeJ€HHAM HIypaM HUCIJIATUHH TA NAKJIIiTAKCETy

BIJIIOBIJTHO TakKoOro mnokazHuka B KoHTpousl (p<0.05). ¥V urypiB i3 po3aiuibHUM
yBenenHsaM [1K Tta {11 Beauumna mociiKyBaHOro TOKa3HUKa Oyiia CIiBCTaBHOIO,
BUsIBWIIAcS B Mexax Bifg 2.1 cex 1o 2.6 cek, 10 Majo CYTTEBI pO3O1KHOCTI 3
BIIMOBITHUMH KOHTPOJLHUMH TOKa3HUKAM B KOXKHHMI YacOBHUH 1HTEpPBAJ JOCHIIY
(y Bcix Bumagkax p<0.05).

Ha 14-i1 1061 nocmimy TaTeHTHU 1epioj] BIICMUKYBaHHS XBOCTA B IIIyPiB, STKUM
cymicHo yBojwiu 1K Ta LI, cranoBus 2.840.3 cek, 110 Oyno Ha 41% MeHIie Takoro
MOKa3HUKAa B KOHTPOJI, a TAKOK 3HAYHO MEHIIIE aHAIOTTYHUX MOKA3HUKIB Yy IIYpIB,
skum okpemo BBoawn [1K ta IIIT (Ha 42.5% ta 41%, BiAMOBIIHO; Yy BCIX BHUMAJIKax
p<0.05). [ToniOGHi BIAMIHHOCTI Yy OCIIKYBAaHOMY MOKa3HUKY B IIypiB 13 CyMICHUM
YBEIEHHSIM 000X XIMIOTEPANeBTUYHUX PEYOBUH, PEECTPYBAIM IO KIHIIS JTOCIITY
(p<0.05).

[HTaKTHI TIypW BIACMUKYBAJIM Jal¥ BiJ MOBEPXHI METAJICBOi IUIACTHHHU B
niama3oHi temmneparyp Big 41.9°C no 47.4°C (Puc. 2). Ulypu, sSIKUM CyMICHO
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yBoaunu I1K Ta HII, Bxxe na 14-i1 1061 qochigy He BUTPUMYBAJIM TEMIEpaTypu
MeTaneBoi noBepxHi y 23.412.2°C 1 namaramnucs yrektu. Lleit mokasnuk yaBidi OyB
MEHIIIe MPHU TOPIBHSAHI 3 aHAJOTIYHMMHU TMOKAa3HUKAMH TEMIIepaTypl MeTajeBOi
IUTACTUHH, 3 SIKO1 BIICMUKYBAJI JIAIIM 1HTAKTHI IIypHU Ta LIypH, IKUM 311HCHIOBAIIH
PO3IUIbHI BBEJEHHS JOCIIKYBaHUX XIMIOTEpAlleBTUYHUX IMpernapariB (B ycixX
Bunaakax p<0.05). BusBiena curyailisi 3 CyTTEBUM 3MEHIICHHSIM TEMIIEpaTypH
METaJIeBOi MOBEPXHI y IIypiB IpyIu 3 peecTpyBaiacs A0 KiHISA JOCTIAY.

€

60
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Tlo3nauenns: 3a 8iccro opouHam — memnepamypa Memanesoi NOBePXHi npu 8iIOCMUKY8AHHT 1anu
6 mecmi «eapayoi niacmunuy y °C;

3a giccio aocyuc (1, 7, 14, 28, 60, 90 i 120) — 006u nposedenus 00cnioy.
Hpumimxu: maxi xc cami, wo i Ha Puc. 1.

Puc. 2. 3MiHM NOKA3HUKIB TECTY «rapsiyoi IVIACTUHW) B JIMHAMILI
eKCIIePUMEHTAIbLHOI HEHPOTOKCUYHOCTI, iHIiHOBAHOI PO3JiJILHUM Ta
CYMiCHUM YBeJ€HHSIM IIYyPaM IUCIUVIATHHHU Ta NAKJITAKCeTy

JocnipKkyBaHUM TOKa3HUK y MIypiB 13 po3auibHuM yBeaeHHsM 1K ta LI1
BUSIBUBCSl CIIBCTABHUM 1, TIOUMHAKOUU 3 28-1 100M nociigy, OyB y Mexax Bif
31.1£0.3°C (rpyna 1) mo 29.7£0.3°C (rpyna 2), 1o O0yJi0 CyTTEBO MEHIIE TaKOTro
MOKa3HUKa MpU KOHTPOdbHUX BuMiptoBaHHAX (p<0.05). IlomiOna cratucTryHa
BIIMIHHICTb TpUBAJIa JI0 KIHIIS JOCIITY.

TakuMm YWHOM, CYKYIHICTh OTPHUMaHUX [aHUX CBIJYUTH IPO PO3BUTOK
BUpaXeHOi O0JIHOBOI peakxilii B IypiB B AMHAMII[ BIATBOPEHHS XIMIOTEpaneBTUYHOL
HEUPOTOKCUYHOCTI, 10 3 (YHIAMEHTAIBHOI TOYKH 30PYy BHUCBITIIOE 3JICKHI Bij
4yacy MOPYILIEHHS COMAaTO-CEHCOPHOI YyTJIIMBOCTI MPU BBEJAEHHI MPOTUITYXJIMHHUX

269 |



I SCIENTIA e Modern vision of implementing innovations in scientific studies

npenapatiB. lLleli BHCHOBOK MIATBEPIKYETbCS B  3aCTOCOBAHMX  TECTax
«BIJICMUKYBaHHS XBOCTa» Ta «Taps40i MIIACTUHI.

Y  3acTOCOBaHMX ~ TecTaX  MPOCTEKYEThCS  OUIbIIAa  BHUPAXKEHICTD
HEHPOTOKCHYHOTO  edeKTy TP  CYMICHOMY  BBEIEHHI  JOCIIDKYBaHHX
XIMIOTEpaNeBTUYHUX TMpernapariB, M0 MIATBEPIKYETbCS PO3BUTKOM CTAaTHUCTUYHO
3aJIKHUX BIIMIHHOCTEH Ha 14-i 1061 gocmiay. CriiBcTaBHI NOPYIICHHS Yy TJIMBOCTI
B SAKOCTI KOpPENATIB HEHPOTOKCHMYHOCTI, IHIIIKOBAHOT PO3AUIEHUM YBEICHHSIM
MaKIiTaKceNly Ta IMCIUIATUHY, BUSBILUIACA, MOYMHaroud 3 28-1 700M Jociifmy.
Binznaueni edekTd MOPYIIEHHS YyTJIMBOCTI y 3aCTOCOBAaHUX TECTaX TPUBAIU [0
KIHLS JIOCIITY, [0 MU BBa)XKAa€EMO B SKOCTI JOJATKOBOIO apryMEHTY BUPAKEHOI,
arpecuBHOi Ta TpuUBajoi (IHEpPIIHOT) HEUPOTOKCUYHOCTI MpHU MPU3HAUEHHI
MaKJITaKCcely Ta [UCIUIaTHHY .

3 (QyHmaMeHTanbHOT TOYKM 30pY BHUABICHI MOPYUIEHHS NEpUPEPUIHOT
COMAaTO-CEHCOPHOI YYTIMBOCTI MalOTh aHAJOTIYHI €KCTIEPHUMEHTAIbHI Ta KJIIHIYHI
KOPEJISITH 32 YMOB I'OCTPOTO 3anajibHOro CUuHApoMy [12-14], o miaTBepKye Haille
MIOYAaTKOBE JIOTIYHE MPUIYIIEHHS MpO CHUIbHI MaTtodi3ionoriyHl MeXaHI3MU
3anajbHOI BIAMOBIAI Ta OOJBOBOI peakilii, 1 BHUCBITIIOE B3a€EMO3B’S3KH MIXK
KaHIIEPOT€HE30M, 3alaJIeHHSIM Ta CEHCOPHUMHU JUCPYHKIISIMH Yy BUIJISAL
nusectesiit. [1oaiObni maTodi3i010TiYHI BUCHOBKH BB)KAEMO BAKIUBUMH 3 TOYKHU
30py MEPCIEKTUBHOT PO3pOOKH (hapMaKOJIOTIYHOI KOPEKIIil Ta/abo mpodilakKTUKU
HEHPOTOKCUYHOCTI, 1HIIIHOBaHOI BBEICHHAM XIMIOTEpaNeBTUYHUX MpernapaTis [15,
16].

BaxiuBuM BBakaeMo po3yMiHHS marodizionoriunux wmexanizmi  XIITH.
HelpoToKCUYHICTh, CIPUYMHEHA XIMIOTEpami€ro, MOXKE BIUIMBATH HA OYIb-sSKUAN
HEelpoH B opraHi3Mi Oesnocepeanbo [15-18] Ta omocepenkoBaHo (IUIIXOM
MOIIIKO/DKEHHS TJ1i1, uepe3 3amaneHs [13, 19-21], rimepekcrpeciro IUTOKIHIB Ta
dakTopiB pocty [22-24], HelipoMeaiaTopHi mopyiieHHs [25-28] Ta 1HII MeXaH13MH)
1, TAKUM YHMHOM, MOXXE CYTTEBMM YHHOM 3MIHIOBAaTH KIIHIYHY MaHiecTaliio
OCHOBHOTO 3axBoproBaHHs. [likaBUM MOMEHTOM € JOBEJCHE CITIBICHYBaHHS
MAaTOTCHETUYHUX  MEXaHI3MIB  KaHIEPOreHe3y Ta XPOHIYHOro  JAU(y3HOTO
HU3BKOIHTEHCHUBHOTO 3anajieHHsl [29]. 3 1bOTO YITKO BHUXOAUThH MPO3anaibHUN
MEXaHI3M B SIKOCTI OJHOTO 13 NPOBIAHMX NaToreHeTHyHuXx MexaHizmiB XIITH,
BIJIIIITOBXYIOYHCH BiJl 9YOTO BKpaM JIOT1YHO MPUMYCTUTH MPOTH3ANAIbHI MEXaHI3MHU
peasizarii HEWPONPOTEKTOPHUX JIKYBAILHUX Ta MNPOGIUIAKTUYHUX 3aXOMAIB TpHU
JOCHIIKYBaHI{ aTOJIOTIi.

BucHoBku. VY 1mypiB B JuHaMILl BIATBOPEHHS XiMIOTEpareBTHYHOI
HEHPOTOKCUYHOCTI, IHILIHOBAaHOI PO3AUIBHMUM Ta CYMICHUM  YBEIECHHSAM
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MakKJIiTakcedy Ta IUCIUIATUHY, PEECTPYIOThCS BUpakeHa OOJbOBa peakiis Ta
MOPYIIEHHSI COMAaTO-CEHCOPHOIT Uy TIIMBOCTI.

3a yMOB 3aCTOCOBAaHUX TECTIB MPOCTEXKYEThCS OlIbIlIa BHUPAKEHICTDH
HEHPOTOKCUYHOTO e€(eKTy MpU CyMICHOMY BBEJICHHI MAKJIITAKCENy Ta UCIUIATUHY,
10 MATBEPIKYETHCS PO3BUTKOM 3aJIe)KHUX BiIMIHHOCTEN Ha 14-i1 1001 nocminy.

PerenpHe ekcriepuMEHTalIbHE JIOCHIKEHHS HEPBOBOI JTUCHYHKII MpHU
3aCTOCYBaHHI XIMIOTEpaeBTUYHUX IPEMnapaTiB B pexuMax MOHO- 1 momitepanii 3
000B’I3KOBUM TTaTOMOP(OIOTIIHUM MIATBEPHKEHHAM € 0a3UCOM, SIKAW JJO3BOJIHUTH
oOrpyHTYBaTH €(EKTUBHICTP HOBOI MATOTEHETUYHOI cXeMH (HapMaKOKOPEKITil
HEWPOTOKCUYHOCTI, 1HIIHOBAaHOT BBEJICHHAM XIMIOTE€pParieBTUYHUX MpEnaparis.
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SECTION 22.
PHARMACY AND PHARMACOTHERAPY

Feruza Samandarovna Qalandarova
PhD Student
National Research Institute of Biopharmaceuticals, Uzbekistan

PROSPECTS FOR THE USE OF ERUCA SATIVA SEED
OIL IN NORMALIZING THE SKIN MICROBIOTA IN
PATIENTS WITH SCABIES

Scabies (Sarcoptes scabiei var. hominis) is one of the most widespread
neglected parasitic skin diseases worldwide. In addition to the direct damaging
effects of the mite on the skin, the disease is associated with disruption of the
epidermal barrier and alterations in the composition of the skin microbiota. These
changes promote the overgrowth of opportunistic pathogens such as Staphylococcus
aureus and Streptococcus pyogenes, leading to secondary bacterial infections and
enhanced inflammatory processes. Therefore, the search for natural topical agents
capable of restoring the skin barrier, normalizing the skin microbiota, and reducing
inflammation has become an important area of research.

Objective. To evaluate the phytochemical composition of Eruca sativa (rocket)
seed oil and scientifically substantiate its potential application as an adjunct topical
agent in the komruiekc treatment of scabies, particularly its possible effects on the
skin microbiota and epidermal barrier.

Results. Gas chromatography analysis demonstrated that the oil content of
Eruca sativa seeds accounted for 29.63% of the dry seed weight. Approximately
89.6% of the oil consisted of unsaturated fatty acids, predominantly oleic, linoleic,
linolenic, eicosenoic, and erucic acids.

Unsaturated fatty acids play essential biological roles in skin physiology.
Linoleic acid is a major structural component of epidermal lipids and is crucial for
strengthening the skin barrier, reducing transepidermal water loss, and maintaining
skin hydration. Its deficiency may result in skin dryness, inflammation, and
impairment of the epidermal barrier.

Oleic acid acts as a natural penetration enhancer, facilitating the transdermal
absorption of topical therapeutic agents. Consequently, it may improve the delivery
of biologically active compounds into deeper layers of the epidermis.
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Linolenic acid, an omega-3 fatty acid, exhibits anti-inflammatory properties by
modulating the production of prostaglandins and cytokines, thereby contributing to
the reduction of skin inflammation, erythema, and pruritus.

Erucic and eicosenoic acids improve the physicochemical properties of the oil,
promote the formation of a protective film on the skin surface, and may support skin
regeneration.

Furthermore, Eruca sativa seeds contain glucosinolates and their hydrolysis
products—isothiocyanates—which have demonstrated antimicrobial, antioxidant,
and anti-inflammatory activities in scientific studies. These compounds may help
suppress the development of secondary bacterial infections frequently associated
with scabies and contribute to maintaining the physiological balance of the skin
microbiota.

At present, there is insufficient evidence confirming the direct acaricidal
activity of Eruca sativa seed oil against Sarcoptes scabiei. However, its rich
composition of unsaturated fatty acids, phytochemicals, and antimicrobial
constituents provides a scientific rationale for considering this oil as a promising
adjunctive topical phytotherapeutic agent in the comprehensive management of
scabies.

The linoleic, linolenic, and oleic acids present in Eruca sativa seed oil may
restore the epidermal lipid barrier and stabilize the skin microenvironment. This
effect could inhibit the excessive proliferation of pathogenic microorganisms while
promoting the recovery of the normal commensal microbiota. In addition,
glucosinolates and isothiocyanates have been reported to exhibit antimicrobial
activity against Staphylococcus aureus and other opportunistic bacteria, potentially
reducing the risk of secondary bacterial infections and limiting inflammatory
responses in scabies.

A major scientific novelty of this study is the evaluation of the effects of Eruca
sativa seed oil on the skin microbiota using conventional bacteriological methods,
MALDI-TOF microbial identification, and 16S rRNA gene sequencing. This
comprehensive approach will not only allow assessment of the therapeutic potential
of the phytotherapeutic agent but also provide deeper insight into microbiota
alterations associated with scabies.

Scientific Novelty. The scientific significance of Eruca sativa seed oil is
substantiated not only as an adjunctive topical treatment for scabies but also as a
natural agent capable of restoring the normal skin microbiota. Research in this area
may provide a theoretical basis for the development of novel topical
phytopharmaceuticals.
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Conclusion. The high content of unsaturated fatty acids and biologically active
compounds in Eruca sativa seed oil supports its potential as a promising adjunctive
topical agent for the comprehensive treatment of scabies. Further laboratory,
microbiological, and clinical studies are required to evaluate its acaricidal activity,
effects on the skin microbiota, and clinical efficacy.
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SECTION 23.
PHYSICAL CULTURE, SPORTS AND PHYSICAL THERAPY

Yonuk Mapis MuxaisiBHa
BUMTENb (DI3UYHOI KYJBTYpPH BHUIIIOI KBaTi(iKaIiitHOI KaTeropii,
«YYUTEIb-METOIUCT
Hoesossopiscvkuii 3axna0 3acanvhoi cepeonvoi ocsimu I-111 cmynenie Nel, Ykpaina

BIIJIUB PYXJIUBUX, CHIOPTUBHUX ITOP TA
ECTA®ET HA ®OPMYBAHHS COIIAJIBHUX
KOMIIETEHTHOCTEM YYHIB 1] YAC YPOKIB
®IBUYHOI KYJbTYPHA

CyyacHa cucTema OCBITH OpIEHTOBaHA HeE JIMIIE Ha (OPMYBaHHS MPEAMETHUX
3HaHb, @ 1 Ha PO3BUTOK KIIFOUOBUX KOMIETEHTHOCTEH, HEOOXIAHUX JIJIsl YCHIITHOI
caMmopeadizallii 0COOMCTOCTI B CycnuIbCTBI [2]. OHIEI0 3 TAKUX KOMIIETEHTHOCTEN
€ colllaJibHa KOMIIETEHTHICTB, sIKa Mepeidavac 3/1aTHICTh €()eKTUBHO B3a€MOIISITH 3
IHITUMHU JIFOJBMHU, TPAIIOBATH B KOMaH/I1, BIAMOBIAAIIBHO CTABUTUCSA JJO BUKOHAHHS
CHITBPHUX 3aBJIaHb, IOBAKATU TMpaBa IHIINX, KOHCTPYKTUBHO PO3B’A3yBaTH
KOH(DJIIKTH Ta MIPUHAMATH CHIbHI pimieHHs [1].

OcobOmmBe Miciie y (GOpMyBaHHI COILIAJIBHUX KOMIIETEHTHOCTEH HaJEKUTh
¢13uuHiil KyapTypl. Ha BigMiHy Big OUIBIIOCTI HaBYaJbHUX MPEAMETIB, YpPOK
G13UYHOT KYyJBTYpPU CTBOPIOE TMPUPOJHE CEPENOBUINE MJis MOCTIMHOI B3aeMoii
Y4YHIB, CIIBpPOOITHUIITBA, KOMYHIKAIlli Ta KOJEKTUBHOT'O BHPIIMIEHHS PYXOBHX
3aBgaHb. Came pyxJMBI Ta CHOPTUBHI ITpHU, a TaKOX pPI3HOMaHITHI ecTadeTu
3a0€3MevYy0Th YMOBU, 3a SKHUX COIIaIbHI KOMIIETEHTHOCTI (DOPMYIOThCS HE
JEKJIapaTHUBHO, a Yepe3 MPAKTUIHHI JTOCBIJ] yUYHIBCTBA.

[IpoGnema ¢opMyBaHHS COIliaTbHUX KOMIIETCHTHOCTEH YYHIB 3HaMILIa
B1IOOpakeHHS y Mpalsigx YKpaiHChbKuX [3, 4, 6] Ta 3akopoHHUX HaykoBIiB [11, 12].

HayxkoBiii 3a3Ha4aroTh [5, 7, 8, 9], 1110 KOMaHIH1 irpy, KOOTIEpaTUBHE HABYAHHS
Ta (hi3MYHA aKTUBHICTh MMO3UTUBHO BIUIMBAIOTh Ha PO3BUTOK COLIAIBHUX HABUYOK
JTEH, CHOPHUSIOTH MIJBHUINCHHIO PIBHSA  €MIIaTii, B3a€MHOI MIATPHUMKH,
BIJIMOBIIAJILHOCTI Ta COIIAJIBbHOI 1HTErpaIi mkoasapiB. BomHouac nutanHs
IIJIECIPSIMOBAHOTO BUKOPUCTAHHS PYXJUBUX 1 CIIOPTHUBHUX Irop Ta ectader sk
3aco0y (hopMyBaHHsI COILIAIBHUX KOMIIETEHTHOCTEH YUHIB MOTPEOY€E MOAATBIIOTO
HAyKOBOTO OOIPYHTYBaHHS.
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Metoro Te3 € OOIrpyHTYBaHHS TMEJAroriuHoro TMOTEHIATy pPYyXJIUBUX,
CIOPTUBHUX irop Ta ectadeT y GopMyBaHHI COLIATBHUX KOMIETEHTHOCTEH yUHIB
MiJ] Yac ypokiB (H13UUHOI KYJIBTYpH.

Jlep>kaBHMI cTaHgapT 0a30BOi cepeAHbOi OCBITH BH3HAuYa€ COILIAIbHY
KOMIIETEHTHICTh SIK TIPOBIAHY s (i3udyHOi KyJabTypu. BonHa mnependavae
TOTOBHICTh JIO CIIBIpalll, B3a€EMOPO3yMIHHS, BIJMOBITAIBHOI TOBEIHKH,
JOTPUMAaHHS IIPABHJI, TOJIEPAHTHOCTI Ta KOHCTPYKTUBHOI B3a€EMO/I1i B KOJIEKTHUBI [6,
10]. Tomy, ypok (i3u4HOT KyJIBTYpH Ma€ 3HAYHHUI MOTEHIaN A i opMyBaHHS,
OCKUIbKM KOXXKHA YacTHHA YpPOKY TOB’s3aHa 13 B3Aa€EMOJIEI0 MK YYHSIMH Ta
YUYCHUIIMU. BUKOHAHHS BIIpaB y mapax, rpyrax, KOMaH/aax, B3a€EMHE CTpaxyBaHHS,
JIOTIOMOTa TIAPTHEPOB1, OpraHizailisi CIOPTHUBHUX Irop 1 KOMaHAHUX ecTader
(GbOpMYIOTH COLIIAIBHO 3HAYYIIN MOJIEJII TOBEIIHKHA YIHIBCTBA.

Oco06muBO e(peKTUBHUMU € PYXJIUBI ITPH, Q)K€ BOHU MOEAHYIOTH (I3UUHE
HAaBaHTAXEHHS, EMOIIIMHICT, Ta HEOOXIJHICTh B3aEMOJII MK YYaCHHUKAMH
OCBITHBOTO mpouecy. Ilig dac rpu y4dHi po3poOJIAIOTh CTPATErit0 MOBEAIHKUA —
HABYAIOTHCS JOMOBIIATHUCS, PO3NOJAUISATH POJIl, IPUAMATH PIILIEHHS, MATPUMYBaTH
MapTHEPIB, KOHTPOJIOBATH BJIACHI €MOIIIi Ta MOBAXKATH CYTIEPHUKIB.

He MeHm BaxIMBUMHU € CHOPTUBHI irpu (6ackerOoii, Boseitbon, ¢yrodod,
rana0on, draopboi, perdi-5, kophOoa TOIIO), SKI XapPaKTEPU3YIOTHCSI BHUCOKUM
pIBHEM KOMaHIHOI B3aeMOJil. YCIIIIHICT, KOMaHAW 3aJICKUTh HE JIUIINE BiJ
1HIUBITyaJIbHOI MAalCTEPHOCTI TPABIIIB, a W BiJl IXHBOI 3JATHOCTI CITIBIPAIIOBATH,
KOMYHIKYBaTH, KOOPAWHYBAaTU CIUIbHI J1i Ta MISTH BIAMNOBIIHO J0 BU3HAYEHOI
TaKTHKH.

[lix yac cOpTUBHUX IrOp Y4YHI HaOyBalOTh JOCBINY €()EKTUBHOI KOMAHIHOT
B3a€EMOJIl; JIiJepcTBA Ta BIAMOBIAAIBHOCTI; B3aEMHOI MIATPUMKH; YECHOT
cnoptuBHOi OopoThOM (Fair Play); moTpumaHHS TpaBuiI, KOHCTPYKTHBHOTO
BUPIIIIEHHS KOHMIIKTHUX CUTYAIliil; IPUIHSTTS MOPA30K 1 MePEeMOT.

Ecradern Takox MaroTh 3HAYHUN BHXOBHHI NOTeHINaN. He3Bakaroum Ha
3MarajlbHAK XapakTep, BOHW HABUYAIOTh JITEH IMpaIioBaTH 3apaidl CIiJILHOTO
pesyabrary. KoOXeH  y4aCHMK 4YM  yYacCHHUIS  YCBIJOMIIIOE  OCOOHCTY
BIIMOBIAAIBHICTh  T€pell KOMaHAO0K, 1Mo (opMye  IUCIUIIIHOBAHICTD,
OpTraHi30BaHICTh 1 BiJIMOBITAIBHICTb.

BaxxnuBuM dYMHHUKOM (OPMYBaHHS COINIATbHUX KOMIIETEHTHOCTEH €
pedrnekcis mcisg BUKOHaHHS irop abo ectadeT. YuuTenb opranizoBye 0OroBOpeHHs
pe3yNbTaTiB KOMaHAHOI NISIBHOCTI, MiJ Yac SKOTO y4YHI aHaNI3yIOTh YUHHHUKHU
YCHIIIHOI B3a€MOJI1i, BU3HAYAIOTh TPY/HOII, [0 BUHUKAJIU Yy MPOILIEC] CriBIpaili,
OLIIHIOIOTh MPOSBU B3aEMOMIATPUMKH Ta BIJMOBIJAIBHOCTI, XapaKTEPU3YIOTh
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OCOOHCTICHI AKOCTI, SIKI CIIPHsIA €()EeKTUBHIM KOMaHHIi poOOTi, a TAKOX CIUIEHO
OKPECIIOIOTh IIJISXH BIAOCKOHAJICHHSA MOJanbioi B3aemonii. Take oObroBopeHHs
JI0TIOMAra€e y4HsM yCBIJJOMUTH BJIIACHUHN COLIATbHHUMA JOCBIJ 1 IEPEHOCUTH HOTO y
MOBCSIK/ICHHE JKUTTH.

Pe3ynbTaTUBHICT BUKOPUCTAHHS PYXJMBHX Ta CHOPTUBHUX IMOp 3HAYHOIO
MIpOIO 3aJIeKUTh BiJ MENAroriyHoi MalCTEpHOCTI BUUTENs (PI3UYHOI KYIBTYpH.
Came BIH CTBOpIOE O€3MEYHE OCBITHE CEpPENOBUIIE, MIATPUMYE TO3UTUBHUN
NCUXOJIOTIYHUN KiIiMaT, (QopMye KyJIbTypy B3a€MONOBaru Ta 3abe3rnedye
JOTPUMAHHS  NPUHIMINB  1HKJIIO3UMBHOCTI, TMapTHEpCTBA ¥ akaJaeMIvyHOl
JIOOPOYECHOCTI.

BucnoBok. OTxe, pyXJIuBi, CHOPTUBHI IrpH Ta ecTadeTH € HE JIUIIIE 3ac00aMu
PO3BUTKY (PI3UYHUX S[KOCTEH, a W €(EeKTUBHUM MEJAroriYHUM I1HCTPYMEHTOM
GopMyBaHHA  CcOIIaJbHMX  KOMIETEHTHOCTEH  yd4HIiB. IX cHCTeMaTHuHE
BUKOPUCTAHHS CIpPUSE PO3BUTKY KOMYHIKATMBHUX YMiHb, BIAMOBIIAIBHOCTI,
CIIBPOOITHUIITBA, TOJEPAHTHOCTI, B3a€EMOJOIOMOTH, JIAEPCHKUX SKOCTEH 1
KYJIbTYpPH MI>)KOCOOMCTICHOT B3a€MO/III.

PyxJuBi, CHOPTUBHI Irpu Ta ecTaeTH € BaXKJIUBUM CKIAJHUKOM Cy4acHOTO
YpOKy (G13UYHOI KYJIbTYpH, IKUH 3a0e31euy€e KOMIUIEKCHUI pO3BUTOK OCOOMCTOCTI
IKOJIApa. IX BUKOPHCTAHHS CTBOPIOE ONTHMANbHI YMOBH sl (DOpMYBaHHS
COITIAIbHUX KOMIIETEHTHOCTEH Yepe3 MPaKTUUHY JIsITbHICTh, KOMaHIHY B3a€MOIII0
Ta TO3UTUBHMM eMOUIMHUIA JOCBiA. EQexTuBHICTH (OpMYBaHHS COLIATBHUX
KOMITETEHTHOCTEH 3aJIeKUTH BiJ MTEArOT1YHO JIOIIIILHOTO J000pY irop, opraHizaiii
CHIBMpall MK Y4YHAMH, CTBOPEHHSI CHUTYyalllil B3a€EMHOi BIAMOBIIAIBHOCTI Ta
pedrnekcii pe3yabTaTiB qIsIIHOCTI.
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beii Mupocaas Ouerosu4
3100yBa4 piBHS BHIOI OCBITH (haKyJIbTETy MiCISAUILIIOMHOI Ta 3209HOT OCBITH
JIveiscokuil Oepoicasrutl yHisepcumem Qizuunoi Kyromypu imeni leana bobepcorozco, Yrpaina

Magnanuyk I'anuna I'puropiBaa
KaHIUAAT HayK 3 (I3MYHOTO BUXOBAHHS 1 CIIOPTY, TOIICHT
JIveiscokuil Oepoicasrutl yHisepcumem Gizuunoi Kyromypu imeni leana bobepcvrozco, Yrpaina

TEMMI®IKALIA SIK 3ACIE ®OPMYBAHHS
MNO3UTUBHOI MOTUBAIIII YUHIB 5-6 KJIACIB 10
YPOKIB ®I3UYHOI KYJbTYPU

CyvacHuil eran pepopMyBaHHS 3arajbHOi CEpEIHLOI OCBITH YKpaiHu
XapaKTEPHU3Y€ETHCS BIPOBAIHKEHHIM KOMIIETEHTHICHOTO MIAXOAY, OPIEHTALIEI0 Ha
(GopMyBaHHS KJIOYOBUX KOMIIETEHTHOCTEH YYHIB Ta CTBOPECHHSM YMOB I
PO3BUTKY iXHBOI BHYTPIIIHBOI MOTHBALll [0 HaBYaHHI. BiamosigHO 10
JepkaBHOTO cTaHIapTy 0a30BOi cepeaHbOl OCBITM Ta MOJEIbHOI HaBYaJILHOI
nporpamu «®i3uuHa KyapTypa. 5-9 Kjacw» OJHHUM 13 NPIOPUTETHUX 3aBJaHb
¢13uyHOrO0 BHXOBaHHS € ()OPMYBaHHS MO3UTHBHOIO CTAaBJIEHHS IIKOJISIPIB IO
PYXOBOi aKTMBHOCTi, YCBIIOMJICHHSI 11 I[IHHOCTI JUIsl 37I0pOB'Ss Ta TMOTpeOU B
CUCTEMAaTUYHUX 3aHATTAX (PI3MUHUMHU BripaBami [1].

PazoM 13 TUM pe3ynbTaTd CydaCHUX JOCHIIKE€Hb CBIAYaTh MPO MOCTYNOBE
3HIKEHHSI 1HTEpPEeCy YAaCTUHU IUKOJISIPIB JI0 YPOKIB (PI3UYHOI KYJIBTYpH, IO
HEraTWBHO IO3HAYAEThCS HA PIBHI iXHBOI PyXOBOI AKTHUBHOCTI Ta €()EKTUBHOCTI
OCBITHBOTO TIporiecy. Oco0aMBOi aKTyaIbHOCTI 1181 TTpo0sieMa HaOyBae cepes YUHIB
5—6 xraciB, A SKMX XapaKTEepHUMHU € BHUCOKa MOTpeba B €MOIIWHO HAacHYEHIN
JISTTBHOCTI, IrPOBiM B3a€MOI1, CITIBIpAIll Ta TO3UTUBHOMY ITIIKPITUICHHI. 3a TaKUX
YMOB OJIHUM 13 MEPCIEKTUBHUX HAMNpsAMIB YJOCKOHAJIEHHS Cy4acCHOTO YPOKY
G13U4HOT KyJNbTypU € BUKOPUCTaHHS €JIEMEHTIB reimigikariii, siki 3a0e3MeuyroTh
aKTUBHE 3aJTy4CHHsI IIKOJISIPIB 10 HABYAIILHOI JISTLHOCTI, MIATPUMYIOTh IHTEPEC J10
BUKOHAHHS pPyXOBHX 3aBJaHb Ta COPUSIOTh PO3BUTKY BHYTPIIIHBOI MOTHBAL] [ 1, 3].

[eitmidikariss mependadae BUKOPUCTAHHS OKPEMHUX ITPOBHX MEXaHIK Yy
HEIrPOBOMY OCBITHBOMY CEPEIOBHILI O€3 3MIHU MOT0 OCHOBHOI JUIaKTUYHOI METH.
Ha ypoxax (i3u4HOi KyJIbTYypH BOHA peali3y€eThCsl Yepe3 3aCTOCYBaHHS CIOKETHUX
MiCiii, KOMaHJHUX BUKJIMKIB, CUCTEMH OaiB, PiBHIB CKJIAJHOCTi, CHMBOJIIYHHX
Haropoji, MUTTEBOTO 3BOPOTHOIO 3B'S3KY Ta IHIIMX €JEMEHTIB, 10 MiABUILYIOThH
eMOIIiiIHy NpuUBaOIMBICTh HABYAJIBHOI MISJIBHOCTI W CHPUSAIOTH aKTUBHIN ydacTi
HIKOJISIPIB Y BUKOHAHHI (p13MYHUX BIpas [2, 4].
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Meta  gochiKeHHS —  BU3HAYUTH  €(QEKTUBHICTb  BHKOPUCTAHHS
reiiMiQikoBaHUX 3aBIaHb JJIS MIJBUIIICHHS MOTUBALll] YUHIB 5—6 KJIaciB 10 YPOKIB
(G13UYHOT KYJIBTYPH.

VY nenaroriyHOMy eKCIIepUMEHTI B3sK y4acTh 40 yuHIB 5-X KJIaciB, IKMX OyJI0
pPO3IOIIIEHO Ha KOHTPOJbHY (n=21) Ta ekcnepuMeHTalbHY (n=19) rpynmu.
TpuBanicth megaroriyHoro excrepuMmeHTy crtaHoBuia 10 TwxHIB (30 ypokiB
¢izuunoi KyneTypH). EdeKkTHBHICTH 3ampONOHOBAaHOI MpPOTrpaMHu OLIHIOBAIM 3a
JIOTIOMOTOI0  aBTOPCHKOI AaHKETH, CIPSMOBAaHOI Ha BHU3HAYCHHS MOKA3HUKIB
MOTHBAIl] YYHIB 10 ypOKiB (Pi3u4HOi KynbTypu. CTaTUCTHUYHE OMpAalIOBaHHS
OTPUMaHUX PE3YyJIbTATIB 3/IIMCHIOBAIM 13 3aCTOCYBAaHHSIM METOJIB MaTeMaTHYHOI
CTaTUCTHUKHU.

Y mpoueci gochigkeHHsS OyJno  po3po0JeHO  aBTOPChKY  MIpOrpamy
BUKOPHUCTaHHS reliMiiKOBaHUX 3aBJaHb JIJIs IIJBUINCHHS MOTHUBAIlli y4HIB 5—6
KJIAC1B /10 YPOKiB (pi3uuHO1 KyabTypu. [Iporpamy nmoOyaoBaHo BiAIOBIAHO 10 BUMOT
Jlep>kaBHOTO CTaHJapTy 0a30BOi cepelHbOi OCBITH Ta MoOJenbHOI HaBYaJdbHOI
nporpamu «®DizndyHa KynsTypa. 5-9 kmacw». Ii ocoOmuBiCTIO cTama iHTerpariis
reiimi(hikoBaHUX 3aBAaHb y 3MICT BaplaTUBHUX MOJYJIIB 0€3 3MIHM MPOrpaMoBOro
MaTepiany, M0 3a0e3MeYmIo MOKIUBICTh BHUKOPHUCTAHHS 3alpONOHOBAHOTO
X0y B MPAKTHII pOOOTH 3aKJIaiB 3araibHOI CepeIHhO1 OCBITH.

[Iporpama peamizoByBajacs TIiJi 4Yac BHBYCHHS BaplaTUBHUX MOJYJIB
«Jlomx60m», «BackeT60m», «Dropbom» Ta «Jlerka atnerukay. [i 3MicT rpyHTyBaBcs
Ha KOMIUIEKCHOMY BHUKOPHUCTAHHI B3a€MOIOB'SI3aHUX €JIEMEHTIB TeiMidikaiiii,
cepell IKUX ITPOBUM CIOXKET, MiCii, KBECTH, KOMAaHH1 BUKIIUKH, POJIbOBI €JIEMEHTH,
paBo BUOOPY, PIBHI CKJIAIHOCTI, cUcTeMa 0alliB, CAMBOJIIYHI HAaropoiu, MUTTEBUI
3BOPOTHHH 3B'SI30K Ta BIJICTEKEHHS 1HIUBIIyalbHOTO mporpecy. Jlo0ip 3a3HaueHnx
€JIEMEHTIB 3MIIACHIOBAIM BIAMOBIAHO JO HAaBUAJIBHUX 3aBJIaHb KOXXHOTO YPOKY,
BIKOBUX OCOOJIMBOCTEH MIKOJIAPIB Ta IXHHOTO PIBHS PYXOBOI MiATOTOBIIEHOCTI.

Ha BigmiHy Bim TpaguIliiHOTO BUKOPHCTaHHS OKPEMHUX ITPOBHX BIIPAB,
3ampoIOHOBaHa Mporpama nependayvaga CUCTEMHY I1HTerpaiito reimidikoBaHUX
3aBAaHb y 3MICT YCIX BapiaTUBHUX MOYJIIB 13 BUKOPUCTAHHSIM €IMHOI CYKYITHOCTI
MOTHUBAIIHHUX MEXaHI3MIB Ta iX IIJICCIPIMOBAHUM TOETHAHHSIM 13 HaBUYAJIbHUMU
3aBIaHHSIMU YPOKY.

BaxxnnBoro MeTOANYHOIO0 OCOOIMBICTIO TIporpamu OyIio Te, 1o reimidikoBaH1
3aBJaHHS HE BUKOPUCTOBYBAJIUCS HA €TaIll EPBUHHOTO HABYAHHS HOBHUX PYXOBUX
mii. Ix idTerpyBanm mepeBakHO Tij uYac TOBTOPEHHS, 3aKpilieHHs i
YAOCKOHAJIEHHS PYXOBUX YMiHb 1 HABHUYOK, a TaKOXX Yy MPOILIeCl HaBYAJIBHUX 1TOpP.
Takuit miaxia 3a0e3neuyBaB MOEIHAHHS TPAAUIIIHHUX METOIB HABUAHHS TEXHIKU
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(b13MyHUX BHpaB 13 Cy4aCHUMH MOTHBAIlIHHUMU MEXaHI3MaMH, CIIPUSIB aKTUBHOMY
3aJTy4eHHIO IIKOJSAPIB 10 HABUAIBHOI AISUTBHOCTI, PO3BUTKY CITIBIPAIli, CTBOPEHHIO
CUTyallll yCHiXy Ta MATPUMAHHIO MO3UTHUBHOTO E€MOLIMHOTO CEepeloBHUINA Ha
ypokax (hi3u4HOI KyJIbTYPH.

Pe3ynbTaTd meAaroriyHoro €KCIepuMEHTY MIATBEPAUIN €PEKTUBHICTh
3alpONOHOBAHOI  TPOrPaAMH. [licns  3aBepuieHHS  JOCHIDKEHHS B
EKCIIEPUMEHTAIBbHIA TPyl BCTAHOBJICHO CTATUCTUYHO JOCTOBIpHE MOKPAIICHHS
OUTBIIIOCTI TIOKA3HWKIB MOTHBAIll 70 YpOKiB (i3uyHOT KyIbTypu. 30Kpema,
CEpEeHI OKA3HUK 3aJ0BOJICHHS YpOoKaMu (i3U4HO1 KyIbTypH 3pic i3 3,79+0,15 mo
4,28+0,12 6ana (=2,34; p<0,05), MIO3UTUBHOTO €MOIIITHOTO CTABJICHHS JI0 3aHATH —
13 3,87+0,14 nmo 4,35+0,11 OGama (=2,46; p<0,05), iHTEepecy 10 BUKOHAHHS
HaBYAJIbHUX 3aBaaHb — 13 3,74+0,15 no 4,19+0,13 6ana (=2,18; p<0,05), 6axxaHHs
OpaTu akTHBHY y4acTh B yporii — 13 3,70+0,16 go 4,17+0,13 6aina (=2,12; p<0,05).
TakoX CTaTUCTUYHO JIOCTOBIPHO MOKPAIIMIWCSA TMOKAa3HUKUA OUYIKYBaHHS YPOKIB
¢b13uynoi KynabTypu (3,724+0,15 — 4,23+0,12 6ana; =2,41; p<0,05), roTOBHOCTI
BUKOHYBATU CKJIaJHIII pyXoBi 3aBaaHHs (3,91+£0,14 — 4,24+0,11 Gana; =2,03;
p<0,05) ta iHTerpambHuil mokazHuK MoTuBaiii (3,79+0,09 — 4,234+0,08 OGana;
=2,61; p<0,05). Y KOHTpONBHIA TpPyIl CTATUCTUYHO JOCTOBIPHUX 3MIH HE
BCTaHOBJICHO.

OTpumani pe3ynbTaTH MIATBEPIKYIOTh, 1110 BUKOPUCTAHHS TeiMi(iKOBaHUX
3aB/laHb CIIPUSE€ CTBOPEHHIO MO3UTHBHOIO E€MOIIITHOIO CEepeloBMILNA Ha YpOKax
(GI13MYHOI KYJBTYypH, aKTHBI3Y€ HABUYaJIbHO-MI3HABAIBHY MHISUIBHICTH IIKOJISIPIB,
NIATPUMYE IXHIM 1HTepec JO BUKOHAHHS PyXOBHX 3aBJaHb Ta (OpPMY€E MO3UTHBHE
CTaBJICHHA JO0 CHCTEMaTHYHHX 3aHATh (PI3WYHMMH BIIpaBamMH. 3amporoHOBaHA
nmporpama Moke OyTH BUKOPHCTaHAa B MPAKTUYHIN AISUTBHOCTI BUMUTENIB (Pi3UUHOT
KyJIbTYPH 3aKJIa/liB 3aTaJIbHOI CEPETHBOI OCBITH.

BucnoBku. BukopucranHsa reiimidikoBaHUX 3aBAaHb HAa ypokax (i3MUHO1
KyJbTYpH € e(EKTUBHUM I€IarOTITYHUM 3aCO00M MiABUIIICHHS MOTHBAIIIT YIHIB 5—
6 xiaciB. Peanizaitist po3po0seHoi mporpamu 3ade3neunsiia CTaTUCTUYHO T0CTOBIPHE
MOKpAIIeHHs OUIBIIOCTI MOKa3HUKIB MOTHBALIlI Ta IHTETPaJIbHOTO PiBHS MOTHUBAIII1
YUHIB €KCIIEPUMEHTAIBHOI TPYINH, IO MIATBEPAXKYE NOUIIBHICTh YHPOBAKEHHS
eJIeMEeHTIB reiMidikanii y npakTuky (I3MYHOIO BUXOBAHHS 3aKJIAJlIB 3arajibHOi
CepeaHbOI OCBITH.
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EXPERIMENTAL STUDY OF ADHESION PROPERTIES
BETWEEN SULFUR-BASED CONCRETE AND
REINFORCEMENT

The reliability and longevity of railway transport infrastructure largely depend
on the durability of reinforced concrete structures. In particular, since railway
sleepers constantly operate under high static and dynamic loads, improving the
physical and mechanical properties of the concrete materials used in them is of great
scientific and practical importance. In recent years, sulfur-based concrete,
characterized by high chemical resistance, water resistance, fast hardening, and
resistance to aggressive environments, has been gaining attention as a promising
construction material [1-3].

At the same time, the adhesive properties of this material with steel
reinforcement have not been sufficiently studied, especially in terms of its
application in railway structures. The strength of the bond between concrete and
reinforcement is considered one of the key factors determining the load-bearing
capacity, crack resistance, and operational reliability of the structure. Therefore,
improving the adhesion properties of sulfur-based concrete by modifying its
composition is one of the most pressing scientific issues [4-5].

In this study, the bond strength of sulfur-based concretes of various
compositions with reinforcement was experimentally evaluated, and the effect of
polymer and fiber modifications on adhesion was determined. Based on the results
obtained, the most optimal concrete composition for railway sleepers was
recommended [6].
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Research methodology: Experimental tests were conducted to determine the
bond strength between sulfur-based concrete and steel reinforcement. The
experiments were organized using samples of sulfur concrete with three different
compositions (SC-1, SC-2, and SC-3). SC-1 is made of ordinary sulfur concrete,
SC-2 is made of 5% polymer additive, and SC-3 is made of 5% polymer and 2%
fiber modified composition [7].

During the tests, periodic steel reinforcement with a diameter of 12 mm was
used. The bond strength between the concrete and the reinforcement was determined
using the Pull-out test method. At the same time, the length of reinforcement entry
into the concrete was set at 60 mm (5d). Five samples were prepared for each
composition and tested under laboratory conditions at a temperature of 20+£2 °C.
The load was gradually increased at a speed of 0.5 mm/min, and the maximum force
and sliding values during the removal of the reinforcement were recorded [8-9].

Based on the experimental results obtained, the bond strength between concrete
and reinforcement was calculated, and the adhesion properties of various
compositions were compared. Based on the results, the most effective composition

was identified, and the possibilities for its use in railway sleeper structures were
evaluated [10].

- table
Experimental materials and composition
Sample code Description Sulfur (%) Supplement
SC-1 Conventional sulfur concrete 100 No
SC-2 Modified 95 5% polymer
SC-3 Fiber modification 93 5% polymer + 2% fiber

During the tests, periodic profile reinforcement with a diameter of 12 mm was
used. The bond strength was determined using the Pull-out test method. The length
of the reinforcement's penetration into the concrete was taken as 5d = 60 mm. Five
samples were tested for each composition. The tests were conducted at a temperature
of 20+£2°C and a loading rate of 0.5 mm/min.

Research results: As a result of the conducted experimental tests, it was
determined that the composition of sulfur-based concrete significantly affects the
bond strength with the reinforcement. The obtained data showed that the bond
strength in samples using polymer and fiber additives was higher than in
conventional sulfur concrete. Specifically, samples with SC-3 composition
exhibited the highest adhesion indicators and a decrease in slippage values. The
research results are presented in Tables 2 and 3.

285 |



I SCIENTIA e Modern vision of implementing innovations in scientific studies

2-table
Results of the connection between sulfur concrete and reinforcement
Composition Average binding strength, T (MPa) Slide (mm)
SC-1 8.07 0.43
SC-2 9.96 0.38
SC-3 11.22 0.32
3-table
Comparative analysis of bond strength
Composition Average binding strength, T (MPa) Growth
SC-1 8.07 -
SC-2 9.96 +23.5
SC-3 11.22 +39.5

The results show that the addition of the polymer significantly improved
bonding with the reinforcement. Fiber modification provided the highest result. The
bond strength in SC-3 was almost 39% higher than in SC-1. The increase in bond
strength 1s explained by the fact that the polymer compacts the concrete structure
and limits the development of microcracks in the fibers.

Analysis of the results: The mechanisms of destruction also differed depending
on the composition. In the SC-1 samples, the sliding of reinforcement through the
concrete was observed, indicating relatively low adhesion. A mixed failure
mechanism was noted in the SC-2 composition. In the SC-3 samples, the failure
occurred in the concrete itself. This circumstance confirms that the bond strength
between the reinforcement and the concrete exceeds the internal strength of the
concrete. When the minimum required bond strength for railway sleepers was taken
as 10 MPa, the SC-1 did not meet this requirement. While SC-2 showed results close
to the threshold value, the SC-3 composition fully met the requirements and
demonstrated the highest performance reliability.

Conclusion

Based on the conducted experiments, the bonding properties of sulfur-based
concrete with reinforcement were evaluated. The research results showed that
polymer additives increase bond strength by an average of 23%, while fiber
modification increases it by nearly 40%. The complex modified SC-3 composition
achieved a binding strength of 11.22 MPa, fully meeting the regulatory requirements
established for railway sleepers. This composition is recommended for use in
railway transport structures due to its high adhesion, good deformation stability, and
resistance to dynamic loads.
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bamkipos I'ennaniit bopucoBuyu
3aBiyBad BiAALTY OyIiBEIbHUX,
3eMEJIbHAX JOCIIKEHD Ta OM[IHOYHOI TisUTBHOCTI
Xapxkiecokuii Hayko80-00CaiOHUL ekcnepmuo-Kpuminanicmuunui yeump MBC Yrpainu,
Ykpaina

JOCJIIIKEHHA PO3TAIIYBAHHA
3ABYJIOBAHUX 3EMEJIBHUX JIJIAHOK
BITHOCHO MEK BOAOOXOPOHHHUX 30H TA
INPUBEPEXHO-3AXUCHHUX CMYT

JocnixenHss 3a0y0BH 3€MEIbHUX JUISHOK PEKPEaliiHOro MpU3HAYEHHS
B3JIOBK y30€pekb BOJOWM OCTaHHIM YaCOM YaCTO CTA€ MPEIMETOM PO3IIISTY CIIPaB,
10 TOB’s3aHI 3 HE3aKOHHUM OYJIBHUIITBOM B MEXKax BOJOOXOPOHHHUX 30H Ta
NpUOEpPEeKHO-3aXUCHUX CcMyT. HaliOuibll po3NOBCIOJKEHUM € OyAIBHULITBO
00’€KTIB UMBUIBHOIO MNPU3HAYEHHS 1, B MEPIIy YEpry, *KUTJIOBHUX, NaYHUX Ta
CaJ0BUX OYJIMHKIB.

Hamionanpaum crangaptom Nel [9] mig HepyXoMuM MaitHOM (HEPYXOMICTIO)
pPO3YMIEThCSl «3€MeNibHA JAUITHKa 0e3 ModinieHb abo 3eMeNbHa JUISHKA 3
NOJIIMILIEHHSAMH, K1 3 HEI0O HEPO3PUBHO MOB's13aHi, Oy 1B, CIOPY/IH, IX YACTUHH, &
TaKOXX 1HIIIE MAaWHO, IO 3TIIHO 13 3aKOHOJAABCTBOM HAJICKHUTh JIO HEPYXOMOI'O
MaifHa». Buxojsuu 31 BKa3aHOrO BW3HAYCHHS, 3e€MeJIbHA MiIsSHKA Ta OYiBiIl B
OKpPEMHUX BHUIAJKaX MOXYTh PO3TIIANATHCA SK €IUHUN 00’€KT HEPyXOMOCTI, a
CYJIOB1 €KCIIEPTHU3H 3 TUTaHb IOCIIIKEHHS pO3TallTyBaHHs 3a0y/IOBaHUX 3€MEIIbHUX
JUJISTHOK BIJTHOCHO MEX BOJIOOXOPOHHHUX 30H Ta MPUOEPEKHO - 3aXUCHUX CMYT
JOIIJILHO TTPOBOIUTH, Y BUTJISIII KOMILJIEKCHUX CYJIOBUX OYA1BEJIbHO-TEXHIUHHUX Ta
3€MEJIbHO-TEXHIYHUX CKCIICPTH3.

3rigHo 3 [1] 3aBaaHHAMM TaKOi eKCIEPTHUBH €:

- BU3HAYCHHS (DAKTUYHOTO 3€MJICKOPUCTYBAHHS 3€MEIbHUMHU NUISHKAMU B
MeXKaX HaCEJICHUX MyHKTIB, BU3HAYCHHSI,

- BHU3HAYEeHHS (PAKTUYHOTO po3TaulyBaHHS OyAiBedb, CIOPYJ Ta I1HIIUX
00'eKTIB BITHOCHO M€K CYMDKHHUX 3€MEJIbHUX AUITHOK OyAb-sIKOTO MPU3HAUYEHHS, B
T.4. pEKpearifHoro, BOJOOXOPOHHHUX 30H Ta MPHUOEPEKHO-3aXUCHUX CMYT;

- BU3HAYEHHS BIJMOBIIHOCTI/HEBIMOBIIHOCTI PO3TAlllyBaHHS 3€MEJIbHOI
JUISTHKA Ta Oy/AiBeNb TEXHIYHIA JOKyMEHTAIli 13 3eMJIEyCTPOIO0 Ta OyaiBEeIbHUMU
HOpMaM Ta MpaBujIaMm;

- HochipKeHHS (DI3UYHUX XapaKTePUCTUK 3eMENbHUX JAUITHOK (KoH(Iirypaiiii,
TUIOIIII, IPOMIpIB, BIICTAHEH TOIIIO);
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3rigHo 3 3emenpbHUM Ta BogHuMm kojekcamm Ykpainu [2,3] «BOIOOXOpOHHA
30Ha — MIPUPOJOOXOPOHHA TEPUTOPIS B3AOBK PIYOK, BOJOCXOBHIII 1 1HIITMX BOJONM
13 PEeTryIbOBAaHOIO TOCIOAPCHKOIO ISITBHICTION, «TpUOEpEekHA 3aXHCHA CMyTa —
YacTMHA BOJIOOXOPOHHOI 30HM B3JIOBXK pIYKM, HABKOJO BOJAOWMHM, Ha SAKid
YCTAHOBJICHO OLJBII CYBOPUH PEXHUM TOCIOAAPCHKOI MISUIBHOCTI, HDK Ha PEIITI
TEPUTOPil BOJOOXOPOHHOI 30HM.

Mesxi BOJJOOXOPOHHUX 30H Ta MPUOEPEKHUX 3aXUCHUX CMYT BOJHUX 00 €KTIB
y TEBHOMY paloHI HAceNeHOro MyHKTYy BH3HAYAIOThCS MICTOOY/IBHOIO
JOKYMEHTAIIE0  —  BIAMOBIIHMMH  3aTBEPPKCHHUMH  YIOBHOBAaXCHUMU
BUKOHKOMaMHU MPOEKTAMU, JOKYMEHTAIIIEI0 13 3E€MJICYCTPOIO Ha MICIIEBOMY Ta
pErioHaqIbHOMY PIBHI.

[TpubepeskHi 3aXMCHI CMYTU B MEXaX HACEJICHUX MYyHKTIB BCTaHOBIIOIOTHCS
3riTHO 3 KOMIUIEKCHUMHM IUJJaHAMU  MPOCTOPOBOTO  PO3BUTKY  TEPUTOPIi
TEPUTOPIaTBLHUX TPOMaJ, TCHEPATbHUMU TJIAHAMH HACEJICHUX MYHKTIB, a B pa3i ix
BIJICYTHOCTI a00 SIKIIIO 3a3HAYE€HOI0 MICTOOYIBHOIO JOKYMEHTAIIEI0 MEXKI TaKUX
CMYT HE BCTAHOBJIEHI, BOHH BU3Ha4ar0Thcsa mMpuHO 100 MeTpiB Bl ypi3y BOAH
MOPIB, MOPCHKHUX 3aTOK 1 JIUMaH1B. Mex1 NpUOEpeKHUX 3aXUCHUX CMYT, IUISKHUX
30H 3a3HAYAIOTHCS B JIOKYMEHTAIIIT 13 3eMJICyCTPOIO, MICTOOYIBHIM JOKYMEHTAII11
Ta TIO3HAYAIOTbCSI OpPraHaMM BUKOHABUOi BJIaAW, OpraHaMH MICIIEBOTO
CaMOBPSIYBaHHS HAa MICIIEBOCTI 1H(POpMalIifHUMH 3HaAKaMu. BimoMocTi mpo Mexi
npuOepeKHUX 3aXUCHUX CMYT, IULDKHUX 30H BHOCATHCS 10 [lepikaBHOTO
3€MEeJIbHOrO KaJacTpy SIK BIIOMOCTI PO OOMEKEHHS Y BUKOPUCTaHHI 3€MEllb.

Jlep>kaBHUMU CaHITapHUMH MpaBUIIaMH [§] 3a3HaYEHO:

m. 4.2. «pO3MILIEHHS XHUTJIOBO-TPOMAJCHKUX OO0'€EKTIB, a TaKOX JayHUX
MIOCEJICHb HE JIOMYCKAEThCS:

- Y BOZIOOXOPOHHMX 30HAX PIK Ta 1HIIUX MOBEPXHEBUX BOJOUMHMII ... ;

Honarox 13: Bumoru 10 BOJJOOXOPOHHUX 30H BOJTHUX O0'€KTIB:

B3moBxk pidok, MOpIB Ta HABKOJO 03€p, BOJOCXOBHII Ta IHIIMX BOJOUM
BCTAHOBJIIOIOTHCS BOJIOOXOPOHHI 30HM, 30BHIIIHI MEX1 SKHX BHU3HAYAIOTHCS 3a
CIeLiaJIbHO PO3POOJICHUMU TTPOCKTAMH.

Ha teputopii BOJ00OXOpOHHUX 30H 3a00POHSIETHCS:

1) BUKOpUCTaHHS CTIHKUX Ta CHJIBHOIIFOYUX MECTHUIIN/IB;

2) BIAIITYBaHHS KJIQJOBUII, CKOTOMOTUJILHUKIB, 3BAJIUIIL, OB (DUIBTpAIlii;

3) CKMJITaHHS HEOUMIIIEHUX CTIYHUX BOJI, BHKOPUCTOBYIOUH PEIbE(] MiCIIEBOCTI
(6anmkm, MOHU33s1, Kap'epH TOIIO), a TAKOXK MOTIUKH [3].

B Mexax BOJOOXOPOHHUX 30H BHUIUIAIOTHCS 3€MENbHI JUISHKU TiJ
npuOepexHi 3aXUCHI CMYTH.
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[TpubeperxkHa 3axMCHA CMyTa BCTAHOBIIOETHCA MO OOMBa Oeperu piyok Ta
HABKOJIO BOJIOMM B3JIOBXK ypi3y BOJH (B MEKEHHUHN NEPi0]T]) MHUPUHOTO:

- JUTSL BEJIMKUX PIYOK, BOJOCXOBHII HAa HUX Ta 03ep - 100 m;

- JUTsl CepeIHIX PIYOK, BOJOCXOBUII] HA HUX, & TAKOX CTABKIB ILJIOIIECIO MTOHA 3
rektapu - 50 m;

- IS MaJIMX PIYOK, CTPYMKIB 1 TIOTIYKIB, a TAKOXK CTaBKIB ILJIOIICIO MEHIIe 3
rekTapis - 25 m [3].

VY npubepexHUX 3aXUCHUX CMYyTax 3a00pOHSIETHCS:

1) posoproBaHHA 3eMenb (KpiM MIATOTOBKH TPYHTY JUIS 3alyXXEHHS 1
3aJIICIHHS), @ TAKOXK CaJIIBHUIITBO Ta TOPOHUIITBO;

2) 30epira”Hs Ta 3aCTOCYBaHHS MECTUIUIIB 1 TOOPUB,;

3) BHamTyBaHHS JIITHIX TaOOPIB IS XyA00U;

4) OyAIBHULTBO OYyNb-IKUX CHOPYH (KpIM T1IPOTEXHIYHUX, T1IPOMETPUYHHIX
Ta JIIHIMHKUX), Y TOMY YUCII1 0a3 BIMOYUHKY, a4, TapakiB Ta CTOSTHOK aBTOMOO1ITiB;

TakuMm dYWHOM, BIANOBIAHO JO 3aKOHOMABCTBA YKpaiHW OCHOBHHMH
BUXITHUMU JaHUMU JJI1 BUKOHAHHS €KCIIEPTHU3 32 TAHUM HAIPSIMKOM €:

- Butsaru 3 nepikaBHOTO peeCTpy MPaBOYUHIB MIOI0 CTBOPEHHS UM MEPEXOIY
IpaBa BJIACHOCTI Ha 3eMEeJIbHI IUISHKH;

- Indopmarris 3 [lepskaBHOTO 3eMEIBHOTO KaJacTpy MpO MPaBO BIACHOCTI Ta
PEYOBI MpaBa HA 3eMENbHI1 JUISHKY;

- Jlep>kaBHUM aKT Ha IPABO BJIACHOCTI HA 3€MEIIbHY JUISHKY;

- JJoroBopu KymiBii-NpoAaxXy 3eMeJIbHOI AUISIHKY;

- AXTH TIepeBipKM NOTPHMaHHS BHMOT 3E€MEJLHOTO 3aKOHOJABCTBA IIOJIO
00’€KTa — 3eMEeNbHOT AUIHKHU, IPABOOXOPOHHHUX Ta KOHTPOJIOIUHUX OpPTraHiB;

- Ilporokonm ormsgy Micosd TMOJii, CKIaJEeHI IMPaBOOXOPOHHHMH Ta
KOHTPOJIIOIOYHMH OpraHaMu;

- Pimennst micpkoi (001acHOT) paay PO 3aTBEPIKEHHS TPOTPAMH PO3BUTKY
3eJIeHOi 30HU MicTa (06yacTi) Ta KoHIemii GopMyBaHHS 3€JIEHUX HACAKEHb B
[EHTpaJbHIM YaCTUHI MICTa.

- Pimennss Micbkoi (oOnacHOi) pagu mpo mnepedady 3€MENbHOI JIISTHKH
IOpUIMYHIN 4u Pi3uydHIN 0cO01 SIS IEBHUX LILICH;

- TexniuHa JOKyMEHTAIlis 13 3€MJICYCTPOIO MO0 3€MEJbHUX AUISTHOK 100
MEBHUX IIUICH (HAMPUKIA MIOAO0 TOJITY, 00’ €IHAHHS 3€MENbHUX JUISTHOK IS
OyIIBHUIITBA 1 0OCTYTOBYBaHHS KUTJIOBOTO OYAMHKY, TOCIIOIAPCHKUX Oy MiBENb Ta
CIIOPY...);

- TexHiuHe 3aBOaHHs Ha PO3POOKY MOKYMEHTAIlli 13 3eMJIEYCTPOIO MO0
TICBHUX I[1JICH;
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- [Inan BM3HAUEHHA MEX Ta IO OO €KTY MPUPO0-3AMOBIAHOTO (OHIY
(manpuknan maaAmadTHOTO 3aKa3HUKA MICIICBOTO 3HAYCHHS );

- Ilnan npubepexHoi 3aXMCHOT CMYTH BOJOWMHUIIA B palOHI 3HAXOJKECHHS
3eMEeJIbHUX JUISTHOK 32 MEBHUMH KaJaCTPOBUMH HOMEpaMU;

- 'eHepanbHMil T1aH MicTa, 3aTBEPHKEHUN PIIIIEHHSIM MICBKOT paji;

- [IpoekT 3emiieyCTpoIO0 100 BCTAHOBJIEHHS MEX NPHUOEPEKHUX 3aAXUCHUX
CMYT;

- OxopoHHE 3000B’s3aHHS Ha 00 €KTH MPUPOTHO-3aMOBIIHOTO (OHIY, SKI
CTBOPIOIOTBbCSI 0€3 BWIYYEHHS 3€MENbHUX JAUITHOK MiHicTepcTBa OXOpOHU
HABKOJIMITHBOTO MPUPOIHOTO CEPEIOBUINA Y KpaiHu;

- CywmimeHuii miaH po3TallyBaHHS 3€MENbHOI JUISHKA Ta JAHIIIadTHOTO
3aKa3HUKA, IPUB’A3aHUM JO CUCTEMHU KOOPMHAT;

- JleranpHuil miian TepuTopii;

- 3aTBepi/pKEeHI MpOrpaMyd PO3BUTKY 3€JIE€HOT 30HM MICTa Ta KOHIICTIIii
(dbopMyBaHHS 3€JICHUX HACAKEHb B IIEHTPAJIbHIN YaCTHHI MICTA;

[lepenik BUXITHUX JaHUX HE € BHYEPIIHUM Ta MOXKE OyTH PO3IIMPEHUN B
3aJIEKHOCTI B1J] MOCTABJIEHOTO €KCIIEPTHOTO 3aB/IaHHS.

OpieHTOBHMII NEpETIK MUTAHb CYJOBOI 3eMEIbHO-TEXHIYHOI €KCIIEPTHU3H:

- Uu 3HaxoauThcsl 3eMelibHa AuisHka miomero: 0,1905 ra 3 xamactpoBUM
Homepom 8000000000:90:402:0038, mo posramoBaHa 3a ajpecoro: M. Kwuis,
INomociiBcekuit paiton, Ctomuune 1moce, 26 kM, aur. 10,11 B Mexxax npubepexHoi
3aXHCHOI CMYyTH?

- Yu MOXIMBO Ha MiJcTaBl MarepiaiiB cyaoBoi crnpaBu No 752/8936/24
JIOCTEMCHHO BCTAHOBHUTH, IO 3€MeJbHA JUISHKA 3 KaJacTPOBUM HOMEpPOM
8000000000:90:402:0038 posTaroBaHa y Mexax IpHOEpeKHOT 3aXUCHOT CMYTH?

- Un MOXIMBO BU3HAUMUTH HOPMATHBHI PO3MIpU MPUOEPEKHOT 3aXUCHOI
CMYTHU, BCTaHOBJIEHI HOpMamu cTatTi 88 BomHoro xoaekcy Ykpainu ta crarti 60
3eMeNbHOTO KOJCKCY VYKpaiHM y BHUNAAKYy HAsSBHOCTI BCTAHOBJIECHUX Y
BIJIMOBIAHOCTI 3 HOPMaMHM YMHHOI'O 3aKOHO/JABCTBA MEX BOJOOXOPOHHHUX 30H Ta
npuOepeKHUX 3aXUCHUX CMYT BOJHHMX OO €KTIB y NMEBHOMY palOHI HACEJIEHOIro
MYHKTY, TOOTO, 32 YMOBH, KOJIHM y TAKOMY HaceJIeHOMY IyHKTI OyB 3aTBEpAKEHUI
MPOEKT TPHUOEPEKHUX 3aXUCHUX CMYT BOJHHUX OO0 €KTI PIIICHHSIM BHUKOHABYOTO
KOMITETY BIJAMOBITHUX paj?

- Uu 3naxomuthcsi 3eMenbHa auisHka 0,1905 ra 3 kagacTpoBUM HOMEPOM
8000000000:90:402:0038, mo po3tamioBaHa 3a aapecoro: M. Kui, ["onociiBcbkuit
pation, Ctonmmune moce, 26 kM, nin. 10,11 y TonociiBcbkomy paitoni micta Kuesa
y ckiaml JaHamadTHOTO 3aKa3HWKa MicieBoro 3HaueHHs «OctpiB JKykiBy,
cTBOpeHoro pimeHHsaM KuiBchkoi Michkoi paau «IIpo oromnomeHHs NpUPOTHUX

291 |



I SCIENTIA e Modern vision of implementing innovations in scientific studies

00" €KTIB MMaM ATKaMU MPUPOJIU Ta 3aKa3HUKAMU MICIIEBOTO 3Ha4eHHS Yy M. Kuesi»
Ne 147/649 Bin 2 rpyanas 1999 poky?

- U1 MOXITMBO 3a HasgsBHUMHU MaTtepiajiaMu cyJoBoi cripaBu No 752/8936/24
11eHTU(IKyBaTH MiCIIE PO3TAIlyBaHHS 3eMEIbHOI TUISTHKU 3 KaJJaCTPOBUM HOMEPOM
8000000000:90:402:0038?

- Yu BiamoBigae (akTHUUHE pO3TalIyBaHHS OyJiBENb, CIOPYJ Ta IHIINX
00'eKTIB BITHOCHO M€K 3€MEJIbHHUX JUTSTHOK TeXHIUHIA JOKyMEHTAITii?

- Yu € mopyuieHHs MexX (a00 HaKJIaJaHHs ) 3eMebHUX TUISTHOK BiAMOBITHO A0
IPaBOBCTAHOBIIOBAJILHUX JIOKYMEHTIB Ta JOKYMEHTAIlll 13 3€eMJICYCTpPOIO Ha Iii
3eMEJIbHI TUITHKA?

CynoBo-eKkcrepTHi JOCITIDKCHHS 11010 BCTaHOBJICHHS
B1JIMOB1THOCTI/HEBIJMOBITHOCTI  3a0yJ0BH O€periB  BOJONMHUII] PI3HOTO POy
OyI1BETbHUMU 00’ €KTaMU, POBOJATHCS 38 HACTYITHUM aJITOPUTMOM:

- O3HAHOMIIEHHA 3 TPOEKTHOI Ta Y3TO/KYBaJbHOI JOKYMEHTAIIEO
OyIBEIPHOTO 00’ €KTA;

- TPOBENICHHSA BI3yalIbHO-IHCTPYMEHTAIIBHOTO JOCHIIPKEHHSI OY/iBEITHLHOTO
00’ekTa Ta MOro KOHCTPYKIIA 3 OOOB’SI3KOBUM BH3HAYCHHSIM HAsIBHOCTI
IHKEHEPHOTO ONMOPSIKEHHS (BOJOIOCTAYaHHS, KaHaJ13a1lis) 3 YHEMOXJIUBICHHIM
cKuAaHHs (MOMaJaHHs) BIAXO/I1B Ta MOOYTOBOTO CMITTS 10 BOJIHOTO 00’ €KTA;

- TIPOBENICHHSA KOHTPOJBHUX 3aMipiB 3€MEJIbHOT MUISHKH 3 BHUKOHAHHSIM
HEOOX1THMX KOHTPOJIBHUX MPHB’ 30K JI0 Oy/XiBEIb Ta HASBHUX MEXOBHUX 3HAKIB, SIK
IITYYHO CTBOPEHHX TaK 1 IPUPOTHUX;

- CHIBCTABJICHHS TIPOEKTY 3 JaHUMHU Bi3yaJlbHO-IHCTPYMEHTAIBHOTO
JIOCHTIJKEHHS

- JIOCJIJDKEHHSI PIIICHHS] OpPraHy MICIIEBOIO CAaMOBPSIYyBaHHS IIOJ0 BHUJLTY
3eMEJIbHO1 JIIJITHKY 3 3a3HaYEHHSIM KOHKPETHUX MEXK 3 MPUB’SI3KaMU 1 TUIOIICIO, Ta
peecTpaltii JUISTHKY B AEPKABHOMY 3€MEJIbHOMY KaJacTpi;

- IOCTIPKEHHS TOTOKEeHb OyaiBHUIITBA 00’ €kTy 3 opraHamu ['onoBAITY ta
JIABK;

- TOCITIPKSHHSI TTO3UTUBHOTO BUCHOBKY IMPOCKTHO-KOIITOPUCHOT IOKyMEHTAITIT
Jlep>KyKpiHBECTEKCIIEPTU3HU 3 BIAMOBITHUMU MTOTOHKCHHIMU MTPUPOJOOXOPOHHUMH,
CaHITapHUMH, EKOJIOTIYHUMHU CITy>KOaMu;

- CIIIBCTaBJieHHA 00’€kTa OyJiBHUIITBA Ta HWOTO MPOEKTY J0 T'€HEPAIbHOTO
IUIaHy MicTa abo 10 MPUIHATUX MICHEBUX MpaBui 3a0ylI0BU KOHKPETHOIO MICTa
(HacemeHoro MyHKTY) Ta 36MJICKOPUCTYBAaHHS,

- JOCTi/DKCHHsI TACMOpTy Ha PidyKy 4YM BOJAOWMHU Ta 1HIIOI 1H(Oopmari
(xkmacudikaropa) Ha BOAHUI 00’ €KT, 3a BIICYTHOCTI — MOXKJIMBO 4epe3 iHiIiaTopa
3aJTyYUTH CIIELIANICTIB 3 JaHOI I'ajTy3l 3HaHb;
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- OCTaTOYHE Yy3araJbHEHHS EKCIIEPTOM pE3yJbTaTiB OOCTEeXKEHHS 1
JOCTIKEHHS, BCIX HAasABHUX BUIIIE MEPENIYCHUX JTOKYMEHTIB Ha 00 €KT 10 BUMOT
3aKOHOJIaBYMX, HOPMATHUBHHUX aKTiB 1 OyiBEIHHUX HOPM;

- CKJIQJIaHHS BHMCHOBKY, IIIOJI0 BIJAMOBIAHOCTI/HEBIAMOBITHOCTI) 3a0y/10BH
HOPMATUBHUM BUMOTaM.

BucHoBOK. Y 3B 43Ky 3 BEIMKOIO IPUBAOJIMBICTIO 3eMEIb Y30€PEeKkKsl BOJIHUX
00’€KTiB, Ta CyCHUIBHOIO MPUPOJOOXOPOHHOIO Ta PEKPEAIifHOK 3HAYUMICTIO
JaHUX 3€MeNlb, OJHUM 3 BXKJIUBIMIMX THTAaHH € BU3HAYCHHS BIAIMOBITHOCTI
BUKOPHCTAHHS 3eMEJIbHUX JUTSTHOK, IO MPUJISTAIOTh 10 BOAHUX MPOCTOPIB B MEKAX
HaceJeHUX MYHKTIB peXuMy 3a0yJI0BH, MICTOOYIIBHIM JOKyMEHTalli Ta
Hep>xaBHUM OyaiBensHUM HOpMaMm. [IoBHHIT Ta 00’ €KTUBHUN PO3IIIA] CyJAaMHU Ta
MIPAaBOOXOPOHHUMHU OpraHaMu TPOBAHKEHb BIAMOBIIHOI KaTeropii B OULIBIIOCTI
BUIIAJIKIB HEMOKJIMBUN 0€3 MPU3HAUYCHHS 3€MEJIbHO-TEXHIYHUX 200 KOMIUIEKCHUX
Oy/l1BeJIbHO-TEXHIYHUX Ta 3€MEJIbHO-TEXHIYHUX EKCIIEPTH3.

CnucoK BUKOPUCTAHUX JIKepeJt:

1. «lHCTpYKLIs PO NPU3HAYCHHS Ta IPOBEACHHS CYyI0BHX EKCIIEPTH3 Ta EKCIIEPTHHX JOCIIIKEHBY 3aTBEPKCHOT

Haka3oM MiHicTepcTBa focTHIIT YKpaiHnu Big 8 sxoBTHA 1998 poxy Ne 53/5 (i3 3MiHaMH Ta TOTIOBHEHHSAMH) 31

0oCTaHHBLOIO 3MiHOIO Ne 1253/5 Bix 05.04.2021;

3emenpHAN KOeKe YKpainu 3akoH Bix 25.10.2001 Ne 2768-111 cr.ct. 60-62, 88;

Bonnuit konekc Ykpainu (ct. 1, 87, 88, 89, 90) 3akon Ykpainu Bix 06.06.1995 Ne 213/95;

3akon Ykpaiuu «IIpo rutanyBanHs i 3a0ynoBy Teputopii» Big 20 ksitHs 2000 poky Ne 1699-111 crl , ct. 12;

[Mopsiiok TOTOJKEHHS TPUPOJOOXOPOHHUMHU OpraHaMM MarepiayiiB 1I0A0 BUIIyYeHHs! (BUKYITY), HaJaHHS

3eMeNIbHUX JAULIHOK, 3aTBEPIDKEHMH Haka3oM MIHICTepCTBA OXOPOHM HABKOJHIIHBOTO —IIPUPOIAHOTO

cepenosuiia Ykpainu Bix 05.11.2004 Ne434 1. 2.9;

6. TlocranoBa KabGinery MinictpiB Ykpainu Bix 08.05.1996 Ned86 «IIpo 3arBeppkenHs [lopsiaky BU3HAYEHH:
PO3MIpIB i M€K BOJJOOXOPOHHHUX 30H Ta PEKMMY BEICHHS I'OCIIOAPCHKOT IisIbHOCTI B HUX» (11. 4, 5, 6);

7. 3axoH Ykpainu «IIpo nepskaBHuit 3emenpHuN KagacTpy» Bix 07.07.2011 Ne 3613-VL;

8. «/lepxaBHi caHiTapHI TpaBWIa IUIAHYBaHHA Ta 3a0yJOBH HACEIICHHX ITyHKTIB», 3aTBEP/UKCHI HAKa30M
MinictepcTBa OXOpOHH 310poB's YKpainu Bix 19 wepsns 1996 p. N 173

9. Hamionamsauii cranmapt Nel «3aranbHi 3acaay OLIHKK MaifHa i MAHHOBHX TIpaBy, 3aTBepkeHO [locTaHOBOIO
Ka6inery MinictpiB Ykpainu Bix 10 Bepecus 2003 poxy Ne1440;

10. HamionaneHuit ctaamapt Ne2 «OrmiHka HEpYXOMOTo MaifHay, 3arBepmkeHo [loctanoBoro Kabinery MiHicTpiB
VYxpainu Bix 28 sxoBTHA 2004 p. Ne1442;

Rl
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SECTION 25.
CULTURE AND ART

IIpoxonosuu Jlaga BanepiiBaa
TOKTOp (himocodchkux HayK, mpodecop,
npodecop kadenpu KyapTyposorii Ta ¢inocodii KyIbTypu
Hayionanvnuii ynisepcumem «Oodecvka nonimexuika», Yxpaina

3MIHA CTATYCY BI3YAJIBHOI'O B CYUHACHOMY
COHIOKYJBTYPHOMY KOHTEKCTI

BizyanbHa KynbTypa, SIK 4YaCTUHA KYJIbTYpHU, KA BUPAKAETHCS Y BI3yalbHUX
o0pa3ax 1 akTyai3y€eThCs Uepe3 MEBHI Bi3yalbHl NPOAYKTH, TPAKTUK Ta TEXHOJIOT],
Ha noyatky XXI cTONITTS movajia akTUBHO TpaHC(OPMYBATHCS IiJl BIUIMBOM HE
auiie  OU(PPOBUX TEXHOJIOTIM, a W CMHCIOBHX 3MIH Yy 3arajJlbHoMy
COITIOKYJIbTYPHOMY KOHTEKCTI.

Craryc BI3yaJbHOI'O Y Cy4acHOMY CBITI 3MIHIOEThCSA. ChOTO/HI Bi3yalIbHICTh
HE CIPUUMAETHCS SIK BTOPWHHHUN YW APYTOPSTHUN BUMIpP KyJIBTYPHUX IMPAKTHK.
AKTyallbHI JIOCHIPKEHHSI BI3yallbHOT KYJBTYpHU PO3LIMPIOIOTHCS A0 COLIAIBHOT
Teopii Bi3yasbHOCTI [l; 2], Bi3yanmbHOi aHTpomoJiorii [3; 4], koHuenmii
TeaTPaJIbHOCTI COIIIOKOMYHIKATUBHUX MPOSBIB KYJIBTYpH [S], TOIIO, B paMKax sIKUX
pyHHY€TbCS BA3HAHHS MOHOMOJILHOTO MTpaBa MUCTEIITBA HA BI3yalbHICTh. Y Taiys3l
Bi3yaJIbHUX JOCIIPKCHb BaXKJIUBUM € TOJIOTaHHS OyAb-IKUX 1€papXIYHUX MEXK, K1
BIJIOKpEMITIOBJIM O MUCTEUTBO BiJ HEeMHUCTElITBa. PaMOK 1 KOpPAOHIB TyT Maibxe
HEMAE.

Ha ctatyc mucrensa (sik chepu TBOPUOCTI, XyT0O)KHBOTO CTABJICHHS JI0 CBITY,
K €CTeTUYHOro (HhEHOMEHY) MOXKYTh MPETEHAYBaTH 1 TeJeBi3iiiHA MPOAYKIIS, 1
pekiama, 1 razetHa ¢ororpadis, i mocy, i 0hOpMIICHHS PECTOPaHy, 1 XEH-MEHI.

Sk 3a3zHauaB (paniy3ekuit couiosior I’ep Bypawse, chorogHi Hemae Takoi
KYJIbTYPHOT JIFOJIMHY, siKa O He 3HaJa, 1110 OyAb-sKa peasibHICTh — MOTY3Ka, KPYTJISIK,
XKeOpakK B JJAXMITTI — MOKE CTaTH IPEJIMETOM TBOPY MUCTELTBA [6].

PazoM 3 THM, B KOHTEKCT1 AOCHIIKEHb Bi3yaJbHOI KYJbTYpH Il PEabHICTh
CIIPUIMAETHCSL HE JIUIIE SK MPEeIMETH MUCTENTBA, a K JKepeno iHdopmari B
CUCTEMI 1 TIPOIIeCi KOMYHIKAITii.

TyT Ha mepmmii IaH BUXOAUTH 3HAKOBA MPUPOJA KYJIbTYpH. AJDKeE, HA TyMKY
YMbepto Exo, BCi siBUIla KyJbTypd — 1€ CHCTEMA 3HAKIB, a KYJbTypa,
BIJIMIOBITHO, — II€¢ KOMYyHiKaiis. BiH BHOkpemitoe Taki (heHOMEHHU Bi3yaJabHOI
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KOMYHIKaIlii, K >KHBOIIIC, CKYJIBIITYpa, MAJIFOHOK, Bi3yalbHa CUTHAJI3allis, KIHO Ta
doTorpadis. [lo 11poro mepenniky BiH TAKOXK JOJA€ apXITEKTYpy Ta AU3alH, B STKHX
«BI13yaJbH1 OBIJOMIIEHHS OJHOYACHO € MPEeAMETaMU KOPUCTYBAHHS» [7].

Cnuparourdch Ha 1€ BH3HAYEHHS, JI0 TMEpeiky (EHOMEHIB BI3yallbHOT
KOMYHIKaIlli CJIiA 1ojaTy e U chepy Moau, IMIPKMEHKIHT Ta 1HII MPaKTUKU, B
SAKUX OJIAT Ta aKCECyapH € OJTHOYACHO 1 TpeIMEeTaMi KOPUCTYBAHHS, 1 BI3yaJIbHUMU
MOBITOMJICHHSIMHU. AJDKE 4epe3 CTBOPEHHS MEBHOTO 00pa3y/iMiKy JIOIMHA MOXKE
JIOHECTH /IO 1HINWX JIFOJeH iH(pOopMaIlifo IEBHOTO XapakTepy (COIIOKYIbTYPHOTO,
COIllaJIbHO-CTaTyCHOTO, IIpodeciitHoro, Tomro) [8].

Bech 1eit komIiekc Bi3yalbHUX (DEHOMEHIB 1 MIJXOIIB JIO iX OCMHUCIICHHS
(hOKyCyeTbCS B HAYKOBOMY TPEHJ1 COIlalibHOI (hiocodii, SKUl BU3HAYAETHCS SIK
MO€AHAHHSA JIBOX MOBOPOTIB — ikKOHIYHOTO [9; 10] 1 MenianbHOTO [11].

Bucnosok. CydacHa Teopis 00pa3y €BOIIOLIOHYE Bl COPUUHATTS 00pasy sk
IPOCTOTO 3HAKY (IJIOCKOT «KApPTHUHKW», «IKOHKH») O PO3YMIHHS, IO B JIEAKUX
BUIIaJIKaX 00pa3 Moke HaOyBaTH O1JIbII CKJIATHUX 1 HEOAHO3HAYHUX CMHCIIIB, TOOTO
BUCTYNaTH sIK CUMBOJ. OCOOIMBO YITKO 1€ MPOSBIAETHCS camMe B THX o0Opasax,
HOCISIMU SIKHX € HE €KpaH 3 HU(PPOBUMHU «KapTHHKaMW», a ioau. L1 o0pa3u 3aBxau
3AIMIIAIOTh  Mice i 1HTeprpeTanii 1HQopMmamii, ska 3a iX JOHOMOIOK0
MePeIaEThCs.

dopMyBaHHA MIKIUCIUIUTIHAPHOTO TUCKYPCY, SIKUM (POKYCYEThCS B TOMYII
NEPETHHY 1IKOHIYHOTO 1 MEI1aIbHOTO MTOBOPOTIB, JO3BOJISIE HE JuIIe (PikCcyBaTH, a i
peTeNnbHO JOCHIKYBaTH Ta BCEOIYHO OCMUCIIOBATH Ipolec OajaHCyBaHHS
KyJbTypU MDK BepOajJbHHM Ta BI3yaJbHUM croco0aMu nepenayi iHdopmanii 1
TPAHCIISLIT KyJIbTYPHUX CMHCIIIB.

Cnycox BUKOPHCTAaHHUX JKepeJI:

1. Hdpotenko, B.I. MeTomoorist TOCTiIKeHb MPOOIeMH Bi3yallbHOCTI HOBITHBOI KYIbTYpU. About the problems of
science and practice, task and ways to solve them: VI International scientific and practical conference (Milan,
Italy, October 26-30, 2020). Milan, 2020. P. 430-435.

2. Kosiasko, M.B., Annanpkosa, I'.B., [Turomnenko, [.B. [HTepBeHIIis peKIIaMHAX MTOBIIOMIICHb Y KOMYHIKaTHBHY
TKaHMHY Cy4acHOTO MicTa Ta ii cycninbHuid acnekt. Bicnuk HTYY «KIly». Ilonimonozis. Coyionozis. Ilpaso,
2025, Bum. 1(65). C. 6-21. DOI: 10.20535/2308-5053.2025.1(65).332516.

3. IManoma, O. BisyaspHa aHTPOIIOJIOTIS: €TalM CTAHOBIICHHS Ta 0a30Bi €JeMEHTH aHamizy. Haykosi 3anucku
Ha¥YKMA. Icmopis i meopisa kynemypu, 2022, Tom 2. C. 48-53. DOI: 10.18523/2617-8907.2022.5.47-53.

4. Ilaramosmu, [.B., IllaramoBuu, O.M. IlpoGmemaThka AOCHIIPKEHb Bi3yanbHO{ KyJIBTYpH y CYYacCHOMY
KyJbTYPOJOTiYHOMY TUCKypci. Dinocoghin. ma ympaeninna, 2025, Ne 6(10). DOI: 10.70651/3041-
248X/2025.6.06.

5. Tlpokxomnoswu, JI.B. TeaTpanpHICTh B COIIOKOMYHIKATHBHHX TpOSIBaX KYJbTYpH: COIiadbHO-(imocodchke
nociipkenHs: MoHorpadis. Oneca: Exonoris, 2019. 336 c. ISBN 987-617-7046-78-2.

6. Bourdieu, P. Un Art Moyen: essai sur les usages sociaux de La photographie. Paris: Minuit, 1985. 363 p.

7.  Eco, U. La Struttura Assente, 1968.

8.  IIpokxomosuu, JI.B. ComianpHo-¢inocodcebknii anami3 Bisyauizauii KyJIbTypHOI iIEHTHYHOCTI B «TeaTpi»
NoBCsIKAEHHA. Haykogso-meopemuunuii anomanax «I paniy, 2019, T. 22, Ne 1. C. 57—-67. DOI: 10.15421/17198.

9. Moxey, K. Visual Studies and the Iconic Turn. Journal of Visual Culture. 2008. Ne 7.
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